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Philosophical
and pragmatic
challenges

Undertaking this review of literature on issues relevant to permanent childhood hearing
loss posed many philosophical and pragmatic challenges. Whilst there was an abundance of
literature, the quality of that literature varied greatly. There was very limited high-level and
high quality literature available from which to provide evidence from an empirical
perspective in relation to the questions central to this literature review. Much of the
literature was significantly influenced by the philosophical and personal perspectives of
researchers.
The complexities of providing health care and early intervention to children who have a
hearing loss, as well as the numerous intrinsic and extrinsic variables that either in isolation
or combination influence the outcomes that individual children achieve, became glaringly
evident.
This review also identified the need for timely, sustained, quality interventions for children
who have a hearing loss once the diagnosis has been made. However, there was much
ambiguity as to the constructs underpinning quality interventions. Much of this uncertainty
seemed to arise from definitional confusion, conflicting use of terminology, and lack of
detailed descriptions of specific interventions that are reported within research literature.
Examples of issues relating to inconsistent use of terminology, included:
The synonymous use of the terms Total Communication and Simultaneous
Communication, despite these concepts originally referring to two different
concepts.
A lack of detail within research studies to define how Auditory-Verbal Therapy
programs were operationalised. Typically the literature stated that Auditory-Verbal
Therapy was being used but provided no detail regarding the program‟s specific
features and whether the 10 Principles of Auditory-Verbal Therapy were actually
followed. Although some professionals suggest that it could be assumed that this
would have been the case, when specifically researching outcomes for children it is
critical that such detail is provided to enable research results to be interpreted with
clarity and confidence.
Lack of distinction between Auditory Oral and Auditory-Verbal programs. These
unique programs, with their characteristic methods, were often labelled using the
term, „oral programs‟. Depending on the research question being explored, in some
circumstances, distinguishing between these two methods offers little additional
relevant information. However, if understanding is to be developed on the elements
that contribute to the most effective interventions for children, this level of detail is
significant. It is certainly acknowledged that as very early detection of hearing loss
improves, and greatly enhanced hearing technology is available, the distinctions
between these two approaches is becoming less significant, however, the literature
reviewed in this report does not always represent research in contexts where this
explanation would account for the lack of definitional detail.
Whilst some researchers stressed the importance of a family-centred approach,
others described the importance of a child-centred approach. Rarely however did
researchers specify what features constituted each of these approaches and how
they were operationalised.
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This literature review made no attempt to assume the intent behind the language used by
different researchers. For this reason, throughout the report the language used reflects the
terminology used in the specific piece of literature being discussed. It is therefore important
that it be read within this definitional context.
The aim of this review was to provide a balanced perspective from the existing
information, based on systematic and rigorous evaluation of the available literature. In
many ways, the literature on permanent childhood hearing loss reflects the complexities in
service delivery to these children. It is clear that there is no single approach that is optimal
for all children who have a hearing loss and this review does not seek to support nor
diminish one perspective over another. It is anticipated that the findings from this review
will aid all stakeholders involved in the support of children who have a hearing loss to
become more informed on the current evidence available from the literature, as well as
stimulate the scope and quality of future research endeavours.
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Context of the
review

To date there has been no systematic review of the literature to investigate the impact of
numerous variables on outcomes in children with permanent hearing loss. The need for
systematic evaluation of the literature evidence is timely, as there have been recent
dramatic changes in service provision for children with permanent hearing loss, with the
introduction of universal newborn hearing screening and hence early diagnosis and
intervention. The Centre for Allied Health Evidence (CAHE) was commissioned by
Queensland Health to identify variables associated with successful early intervention for
children aged 0 – 3 years with a permanent hearing loss.
The aim of this review is to provide an unbiased literature perspective, based on
systematic and rigorous evaluation of the available literature. The aim of this review is
not to support or denigrate one perspective over another. It is intended that the findings
from this review will provide all stakeholders involved in the care of children with
permanent hearing loss, with up to date evidence from the literature.

Purpose of the
review

The purpose of this review was to determine which variables associated with early
intervention for children aged 0 – 3 years with a permanent hearing loss influence:
the achievement of communication and learning outcomes that are
commensurate with nonverbal cognitive abilities, and facilitate effective
participation in social, cultural and vocational roles across the life span.

Objectives of the
review

Objective one
To identify the variables that impact positively or negatively on a child‟s capacity to
achieve communication and learning outcomes that:
i)
ii)

are commensurate with their nonverbal cognitive abilities; and
facilitate effective participation in social, cultural and vocational
roles across the life span.

Examples of variables for consideration include:
age of identification of hearing loss
degree of hearing loss
aetiology of hearing loss
age of hearing aid fitting
use of hearing aids
amount, timing and frequency of early intervention
focus and method of early intervention
differences in learning and interaction styles
presence of other disabilities
presence of other health issues
hearing status of parents
parental involvement in communication development
environment of day-time care (e.g. parental, child care etc.)
cultural identity of child, family and community
Objective two
To determine to what extent the concurrent access to, and use of, oral language
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learning and signed language learning (Signed English or Auslan) impacts positively or
negatively on the development of oral and signed communication skills commensurate
with nonverbal cognitive abilities.
Objective three
To deconstruct current habilitation methodologies to examine the strengths and
weaknesses of their core components against both theoretical foundations and current
evidence with respect to optimising communication and learning outcomes.
Objective four
To evaluate the impact of social and cultural variables on the communication and
learning outcomes of children with a permanent hearing loss. Examples of variables for
consideration include:
family and community culture
family functioning, structure and dynamics
resources and social support available to the family
socio-economic status
demographic and geographic considerations

Evidence Based
Practice and
Quality in Health
Care

Over the past decade, health care service delivery has been witness to dramatic changes.
Much of this has been attributed to the need for health care service delivery to be
underpinned by rigorous research evidence. This synchronous congruency between
research evidence and clinical practice has laid the foundation for evidence based
practice. Almost a decade a ago, Sackett and colleagues described evidence based
practice to be a philosophy of health care which integrates current best available
evidence with practitioner expertise and patient preferences.

© DASSA 2006

With increasing sophistication in understanding of the need for evidence based health
care, there has been recognition that not all health care is quality health care. Within
Australia, and around the world, there have been numerous instances where health care
did not achieve the desired outcomes for various stakeholders. This has lead to widespread recognition that all health care should be underpinned by the key principles of
quality to ensure optimal outcomes for all stakeholders concerned. The key components
of these principles include safety, effectiveness, patient centredness, timeliness,
efficiency, and equity.
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Most health care practitioners will agree with both the need for evidence based practice
and the importance of quality in health care service delivery. However stakeholders
experience difficulties when accessing relevant health care literature due to the
increasing volume and variable methodological quality. It is in these instances that the
systematic review process has emerged as a powerful method of gathering, analysing and
summarising scientific evidence for a specific topic, using scientifically mandated
processes to limit bias and ensure rigour. Therefore systematic reviews are integral to
evidence based practice and can play a key role in ensuring quality health care service
delivery. While conception of evidence based practice has been historically entrenched in
health care, the principles of accountability and quality in service delivery can be
extended to all stakeholders involved in children with HL such as community based
services, educational services, funding agencies and policy development.

Conduct of the
review

The systematic review was undertaken using an iterative, step-by-step approach to ensure
transparency and rigour in the review process. Additionally such a process provided the
opportunity for project stakeholders to guide the direction of the project and provide
valuable insights from their perspective and ultimately ownership of the outcome.
For the purpose of this review, objectives one and four were combined. This unifying
process was undertaken as both these objectives aimed to identify the influence of
various variables on communication and learning outcomes in children with hearing loss.
The systematic review was undertaken in five discrete, conjoined stages.
Defining the search questions
Setting the search parameters
Literature extraction
Literature synthesis
Production of final report

Core issues
identified from
this project

Recent times have been witness to drastic changes in the processes underpinning service
provision for children with hearing loss. This can be largely attributed to recognition of
the overwhelming wide ranging positive impacts of early detection and early intervention
for these children. Increasing advancements in hearing technology (especially cochlear
implants) and the ready access to such technology within Australia, has seen an
increasing number of young children gain early access to optimal use of their residual
hearing.
This systematic review identified vast volumes of literature investigating numerous
variables that may potentially influence outcomes in children with hearing loss. While
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there is a paucity of high level, high quality literature on this subject matter, mostly due
to methodological and ethical constraints, there is consistent evidence to guide best
practice principles in the management of children with hearing loss.

Variables and
outcomes in
children with
hearing loss

There is wide spread recognition among those working with children with hearing loss
that several intrinsic and extrinsic variables relating to the child contribute to a range of
developmental outcomes. Researchers have continued to undertake investigations to
identify variables that will account for variances in outcomes. This systematic review
identified over forty such variables. In broad terms, these variables were categorised into
three major categories reflecting the current literature perspective. These include
demographic factors residing with the child, intrinsic factors residing with the child and
extrinsic factors which relate to the support the child and family receive.
There was considerable variability in the quantity and quality of evidence underpinning
variables which purport to influence outcomes in children with hearing loss. Three
collectives of variables were generated and grouped together by the strength of their
purported influence on outcomes. Collective one included a handful of established
variables, which were known to influence outcomes. Variables which formed part of
collective one include age at onset of hearing loss, age at detection of hearing loss, age at
implantation, duration of hearing loss and education placement. There was consistent and
robust evidence to indicate that children in whom hearing loss was detected early and
access to early intervention was provided had better outcomes compared to children in
whom hearing loss was identified at a later stage. Children who had a later onset of
hearing loss tend to do better than those who had an earlier onset, due to the presumed
development of a sound language base. While the optimal age of cochlear implantation is
yet to be established, early cochlear implantation had a positive influence on outcomes.
Given the wide spread recognition for timely interventions, not surprisingly, shorter
duration of hearing loss was associated with better outcomes. In terms of educational
placement, research evidence indicated that for children with cochlear implants and when
measuring speech and language outcomes, children in mainstream education consistently
did better than children in special educational settings.
Collective two comprised of a large number of variables which were identified as
potential influences for outcomes in children with hearing loss. Concrete conclusions
could not be drawn due to limited number of research studies or conflicting evidence.
Variables which formed part of collective two include ethnicity, socioeconimc status,
gender, cause of hearing loss degree of hearing loss, cognitive ability, cognitive factors,
pre-implant factors, additional disabilities, age at exposure to sign language, age of
fitting of hearing aids, communication options, communication programs, lip reading
skills, parental stress and coping, quality of parent-child interaction, family structure,
family centred vs, child centred, maternal characteristics, parental communication,
parental hearing status, parental involvement, parent guidance, duration of hearing aid
use, duration of cochlear implant use, having a cochlear implant, use of cochlear implant,
cochlear implant characteristics, cochlear implant centres and use of unilateral versus
bilateral hearing aids. Among these numerous variables, communication option was the
variable which instigated the greatest debate in the literature. The debate as to whether a
child with hearing loss should be provided with access to a purely oral communication
mode, or a mixture of oral and sign or purely sign language is not answered by the
research literature. The evidence relating to communication approaches and their
influence on outcomes is mixed. However, the general trend from literature evidence
indicated that children with cochlear implants, and using oral communication,
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demonstrated better speech outcomes compared to children using a total communication
approach. The consistent finding of significantly better speech scores indicate that oral
communication options could be considered where possible for children with cochlear
implants. However, evidence for other outcomes is limited and conflicting. Further
confounding this issue is the unknown cause and effect relationship in studies which
demonstrate the supremacy of oral communication options.
The absence of consistent and robust evidence that unequivocally supports a
communication approach, which will underpin a model of intervention, adds to the
complexities and pressures faced by parents in the decision making process when
choosing a management pathway for their children. Parents are asked to make a decision
about an intervention model in a time of great emotional turmoil as they are coming to
terms with their child's deafness. Exacerbating this is the need for timely decision
making, as early intervention has been shown to be a critical factor. Parents face a great
deal of uncertainty and sometimes moral dilemmas during the decision making process
as there is no compelling evidence to suggest one approach guarantees positive outcomes
for all children with hearing loss. It is argued that no single approach is suitable for all
children, and at all times, as all deaf children are different and they have differing needs,
especially with the passage of time. Adding to this complexity is the lack of uniform
consensus among stakeholders to help parents make informed decisions. There is distinct
lack of agreement among professionals who work closely with children with hearing loss
on the optimal intervention model, as their perspective may often be guided by personal
opinion and their professional background, rather than best available research evidence.
Collective three comprised of variables that were identified from the literature as not
being likely to influence outcomes of children with hearing loss. Variables which formed
part of this collective include intensity of intervention, therapist experience, educational
placement (public vs. private), educational placement (home vs. centre), place of
residence, family functioning, maternal employment and paternal compliance. It must be
noted that research efforts in identifying influence of these variables have been, to date,
limited. These variables were investigated as part of a collection of numerous other
variables (such as educational) and as such received limited research investigation.
Further research which specifically investigates the influence of these variables on
children‟s communication and learning outcomes are required.
This review also identified philosophical and pragmatic challenges in hearing loss
literature. Many of the research initiatives are heterogeneous in their research
methodologies (sample selection, data collection, data analysis processes and varied
conclusions). Combining findings from the plethora of research designs and types should
be undertaken with caution. Additionally there is literature evidence outlining multiple
challenges in assessing outcomes in children with hearing loss. The first challenge is the
overwhelming tendency towards measurement and reporting of predominantly speech
outcomes (perception, production and intelligibility). Measurement of speech centric
outcomes in a research environment raises questions on the generalisability of results to
clinical environment, and the dubious inference, one which is commonly seen in hearing
loss literature, that improvement in speech outcomes translates into improvement in
spoken language outcomes. The second challenge is the argument that is based on
measuring language as modularity versus an interaction/connectionist perspective.
Hearing loss literature predominantly still reports outcomes from a modularity
perspective and the debate on which perspective is superior continues. Other global
outcomes (such as educational outcomes, psychosocial outcomes, quality of life) are
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chronically under researched, with numerous barriers cited for not adequately measuring
these outcomes.

Concurrent access
to and use of oral
and signed
communication
systems

There has been ongoing debate among stakeholders involved in the rehabilitation of
children with hearing loss regarding exposing young children to two languages
simultaneously. This debate seemingly extends into children with hearing loss being
exposed to two modes (spoken and visual) of communication simultaneously. The
general concern has been that children, who are exposed to two languages (eg. Spoken
language and a sign language such as Auslan), or two modes simultaneously may not
achieve full competency in either.
The literature investigating this issue in children was surprisingly limited. Much of the
literature discussing this issue were opinion pieces and descriptive studies rather than
high level, high quality empirical research that rigorously investigated long term
outcomes. Only four research studies provided empirical information on children‟s use of
different modes of language and different languages. Even among these four research
studies, none aimed to directly compare the outcomes of children exposed to two modes
of communication and/or two languages with those children using one language or mode
of communication. This limits any discussion or comparison to mere extrapolation.
Further limitations include studies primarily focussing on deaf parents, English not being
the ambient language in three of the four studies and absence of Australian data. This
limits generalisability to Australian settings.
Extrapolations from the four diverse research investigations indicated that the use of oral
and signing together seem to enable children to access more vocabulary and grammar
than either language on their own. The limited research also pointed to use of sign
language allowing children to access meaning, which was not always gained through use
of oral language alone, irrespective of whether their predominant language was oral or
sign language. While these results are encouraging, due to the restricted evidence base
with it‟s inherently numerous limitations, they are not conclusive. Further rigorous
empirical research is required before concrete conclusions could be drawn.

Deconstruction of
habilitation
methodologies

While it is widely recognised that intrinsic and extrinsic characteristics of the child with
hearing loss can influence outcomes, currently there is very little discussion on strengths
and weakness of individual communication programs and their influence on outcomes.
Very few, if any, research initiatives have specifically investigated the key constructs of
habilitation methodologies and their influence on outcomes. The limited research
evidence indicates that a composite interaction of constructs might contribute to positive
outcomes rather than a singular construct. Some common constructs known to positively
influence outcomes are early detection and intervention, use of hearing technology (if
appropriate), individualised programs recognising the needs of the family and child,
regular input and monitoring of the development of the child and evolving requirements
of the family, parent/family centred services, and mainstream integrated classroom
settings. The limited literature evidence indicates the need for a broader perspective from
the research community to investigate the influence of these individual constructs on
outcomes in children with hearing loss. Such empirical findings will help guide more
successful service provision for children with hearing loss by empowering and informing
stakeholders in making informed decisions about optimal services.
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Targeted research

There is an urgent need for targeted research that:
Produces high level, high quality evidence on effectiveness of individual
programs for children with hearing loss
Balances the research literature to include other aspects of interventions for
children with hearing loss. At the present time it is heavily inclined towards
children who use cochlear implants
Investigates durability and long term outcomes (speech, language and other
global measures) of children with hearing loss who were identified and
receive early intervention
Investigates long term outcomes in children who have had concurrent access
to, and use of, oral and sign language
Deconstructs and reports on strengths and weakness of individual
habilitation methodologies using an empirical model of research
Explores outcomes and cost effectiveness of management of children with
hearing loss in children from minority populations (such as low socioeconomic status, Aboriginal and Torres Strait Islander populations)

Core learnings
from the project

In concluding this report, a set of 10 core learnings will be presented. These learnings
provide a framework for Queensland Health to assist in formulating polices and practices
in relation to permanent childhood hearing loss. Despite the paucity of evidence to
sufficiently answer all the questions posed by this systematic review, there seems to be
an emerging body of evidence to provide a framework for delivering quality early
intervention for children who have a hearing loss.

Core learning
one

There is little doubt of the importance of early detection and early intervention for
children who have a hearing loss. Whilst high level evidence is lacking (Level I and II),
there is a sufficient number of methodologically strong research publications (Level III)
that support the use of early detection and early intervention for children who have a
hearing loss. This body of evidence indicates that the earlier the detection and subsequent
intervention, the better the outcomes are for children who have a hearing loss.

Core learning
two

Evidence from the literature highlights the complexities of demographic factors and their
influence on outcomes for children who have a hearing loss. There is some evidence to
suggest that ethnicity and socioeconomic factors can play a concomitant role in
influencing outcomes for children who have a hearing loss. However, little research
exists that explicitly investigates cultural minorities, especially in Australia, and hence it
is essential that outcomes within these populations are regularly monitored and given
greater consideration.

Core learning
three

Evidence from the literature suggests that there are several factors residing with the child
that can influence a range of outcomes for children who have a hearing loss. These
include: age at onset of hearing loss, age at detection of hearing loss, age at implantation,
and duration of hearing loss.
Several factors are thought to influence outcomes, but due to limited or conflicting
evidence, unequivocal conclusions cannot be drawn. Examples of these include: degree
of hearing loss, cognitive abilities, pre-implant factors and communication options.
Factors previously considered to influence outcomes have now been reported to have
little to no impact on outcomes. It is suggested that services and professionals working
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with children who have a hearing loss are aware of these influences and targeted services
are provided to minimise the negative impact of these variables on outcomes for children
who have a hearing loss.
The literature also recognised that variables that may potentially influence outcomes for
children who have a hearing loss often interact with each other. Additionally, with the
advent of early detection and early intervention, a different combination of variables may
hold greater predictive power than was the case when early detection and intervention
were not the norm. Future research is likely to provide new evidence on multiple
interactions of variables and their combined impact in relation to outcomes. Similarly,
there is likely to be a generation of new research evidence on predictive power across a
range of variables in response to early detection and early intervention strategies.

Core learning
four

Evidence from the literature highlights a distinct paucity of high level, high quality
research investigating the effectiveness of one particular communication approach over
another. While some of this might be explained through ethical and methodological
constraints involved in undertaking randomised controlled trials with this population, it
also reflects the widespread recognition that no single option is ideal for all children who
have a hearing loss at all stages of their development.
There is literature evidence to suggest that children who use hearing technology (such as
a hearing aid or cochlear implant) and are exposed to oral communication programs have
positive outcomes for speech perception and production. However, it should be
recognised that for these outcomes to be gained, these children had specific background
characteristics, were involved in tailored intervention programs, and only short term
outcomes were reported. Outcomes for language, social and emotional development are
less frequently reported. The generalisability of these findings to all children who have a
hearing loss is highly questionable and hence discouraged. It is essential that even in the
context of early detection and early intervention, children who have a hearing loss and
their families continue to have access to diverse, flexible, consultative and empowering
service options.

Core learning
five

The literature also highlights the need for services which are centred toward the child and
the family of the child who has a hearing loss. It is essential that services and providers
recognise the complexities involved in the parental decision making process and ensure
adequate processes are put in place to empower and support parents in their decisions. It
is also important that once a choice is made, options are open for parents to review their
choices as the needs of their child and family evolve, and make changes as required.
Ongoing support is also required due to evolving family dynamics and the changing
requirements of the child who has a hearing loss over time.

Core learning
six

There is increasing evidence to suggest that the earlier a child has access to hearing
technology the better their outcomes are likely to be. To date, the emerging evidence
clearly highlights the importance of early access to these technologies and their positive
influence on outcomes. In relation to cochlear implantation, current research evidence
regarding the lower age range at which cochlear implantation occurs is largely limited to
children implanted at around 1;0 year. Evidence for children implanted under the age of
1;0 year was unavailable at the time of this review.
It should be recognised that central to the positive outcomes achieved through the use of
hearing technology is concurrent participation in an appropriate habilitation program. It
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is clear that whether children use a hearing aid or a cochlear implant they should be
adequately supported through high quality, intensive habilitation programs.

Core learning
seven

There is little high level, high quality evidence that explicitly investigates service or
program constructs and their overall impact on outcomes for children who have a hearing
loss. In general, existing literature evidence indicates that program characteristics (such
as hours per week of intervention, therapist experience) and educational placements
(such as public versus private, and home versus centre-based) in isolation, have minimal
impact on outcomes. However, given the limited amount of literature evidence, there is a
need for ongoing evaluation and monitoring of the impact of these variables on outcomes
for children who have a hearing loss.

Core learning
eight

Extrapolations from four diverse research investigations indicated that the use of oral and
signing together seem to enable children to access more vocabulary and grammar than
either language on their own. The limited research also pointed to use of sign language
allowing children to access meaning, which was not always gained through use of oral
language alone, irrespective of whether their predominant language was oral or sign
language. While these results are encouraging, due to the restricted evidence base with
it‟s inherently numerous limitations, they are not conclusive. Further rigorous empirical
research is required before concrete conclusions could be drawn.

Core learning
nine

A small body of evidence suggests that there is not one construct of a habilitation
methodology that is responsible for achieving optimal outcomes. The evidence indicates
that a composite of interrelated constructs contribute to optimal outcomes for children
who have a hearing loss. It is essential that services provided to children who have a
hearing loss and their families recognise the influence of multiple constructs and model
their service provision on these constructs.

Core learning
ten

The majority of the current literature on outcomes for children who have a hearing loss
reports on short term outcomes with a predominant focus on speech perception and
speech production outcomes (and to a lesser extent language outcomes). Evidence for
long term outcomes for speech, language, and other broader outcomes such as scholastic
achievements, social and emotional well being, and quality of life is currently lacking.
Due to the dearth of literature capturing these outcomes, opportunities exist to provide
leadership in progressing the development of innovative models of outcome
measurement for children who have a hearing loss and improving the quality of how
these findings are communicated in research literature.
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Rationale for the
review

There is growing evidence in the literature of the serious impact that hearing loss can
have on an individual, their family and the wider community. A report published in
Australia by The Victorian Deaf Society (Vicdeaf) (2006), indicated that the economic
cost of hearing loss (including adults and children) is about $11.75 billion, or 1.4% of
GDP. A further $11.3 billion is estimated to be the cost of loss of wellbeing (burden of
disease) resulting from hearing loss.
There is now growing evidence from several research projects conducted around the
world on the importance of early detection and intervention for permanent childhood
hearing loss. Permanent childhood hearing loss is often congenital in nature, leading to
what Yoshinaga-Itano (2004, p.456) terms an „invisible disability‟, as it is typically not
identified, even by the most caring and involved parents, until language and speech fail
to develop effectively. If undetected, hearing loss can have a direct impact on literacy
and learning, education, and future employment opportunities (Vicdeaf 2006). If detected
early, research suggests that timely support for early development can lead to positive
outcomes in many areas of children‟s everyday lives (Yoshinaga-Itano 2003a).
In Queensland as many as 100 babies may be born with significant hearing problems
every year (Queensland Health 2007). In the context of the evidence supporting early
identification of permanent congenital hearing loss, in October 2004 Queensland Health
commenced the implementation of the Healthy Hearing Program. By the end of
December 2006, the $22 million Healthy Hearing Program had:
successfully introduced universal newborn hearing screening across Queensland;
enhanced diagnostic audiology services;
introduced a family support service;
enhanced post-diagnostic medical assessment services; and
implemented targeted surveillance for children identified as being at risk for a
later onset permanent hearing loss.
The Healthy Hearing Program aims to detect permanent childhood hearing loss by no
later than three months of age and support families to access appropriate early
intervention services by no later than six months of age (Queensland Health 2007).
While there is clear evidence to support the importance of timely detection and early
intervention for children who have a permanent hearing loss, there is equivocal evidence
regarding the most appropriate intervention for a child who has a hearing loss. To some
extent, the lack of high-level, high quality evidence can be attributed to:
the methodological constraints in undertaking research with children who have a
hearing loss;
numerous extraneous variables which contribute to the complexity of parental
decision making processes regarding appropriate developmental support for their
child; and
the multifaceted, multi-disciplinary nature of hearing loss interventions
themselves.
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Purpose of the
review

In framing the focus of this review, Queensland Health acknowledged the breadth and
depth of the issues pertinent to young children who have a hearing loss and the
complexity of integrating current knowledge in this field.
The purpose of this review was to determine which variables associated with early
intervention for children aged 0;0 – 3;0 years with a permanent hearing loss influence:
The achievement of communication and learning outcomes that are
commensurate with nonverbal cognitive abilities; and
Facilitate effective participation in social, cultural and vocational roles
across the life span.

Structure of the
review

The structure and processes underpinning this review were agreed between CAHE and
the project stakeholders. A systematic review approach was adopted given the varying
depth and breath of literature available.
The aim of the review was to provide:
An overview of detection of childhood hearing loss and subsequent early
intervention for children who have a hearing loss;
An overview of intrinsic and extrinsic variables that affect communication
and learning outcomes for children who have a hearing loss;
A review of outcomes for children who experienced concurrent development
of oral communication as well as signed communication; and
A review of theoretical and practical constructs underpinning current
habilitation methodologies.
This review seeks to respond to these aims through the provision of a balanced,
systematic and rigorous evaluation of the available literature. The review does not seek
to support nor diminish one perspective over another. It is anticipated that the findings
will aid all stakeholders involved in supporting the development of children who have a
hearing loss to become better informed regarding the current evidence available from the
literature.
In terms of reporting the processes underpinning the review, this report uses the
traditional reporting methods of systematic reviews. It contains:
a background section detailing the key issues relating to permanent childhood
hearing loss;
the aims of this review and review questions used in operationalising the
review;
a methodology section detailing key processes in identifying, accessing and
evaluating research from the literature using a systematic framework;
a results section detailing findings relevant to the review questions; and
a discussion on implications for clinical practice and further research.
The report is divided into two volumes. Volume One contains the reasoning
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underpinning the literature review, background, objectives and review questions, the
review methodology, results, discussion and conclusions. Volume Two contains
reference lists (research included and excluded from the review), critical appraisal tools
used, critical appraisal scores, a brief overview of outcome measures used in the review,
an overview summary of all research included in the review and other relevant
information.
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INTRODUCTION
The anatomy of
hearing

Unlike most structures of the human body which continue to grow after birth, the human
ear is fully developed at the time of birth. More significantly, it has been recognised for
some time that many weeks before birth a baby has the capacity to hear and respond to
sound.
When considering the structure of the ear, the external ear consists of the pinna (visible
ear) and the auditory canal. The middle ear consists of the tympanic membrane and three
bones ossicles (bones), called the malleus, the incus and the stapes. The inner ear
consists of the cochlea as well as organs which assist in balance.
The process of hearing is a complex one. Figure 1 provides a diagrammatic
representation of the hearing structures and their association with the process of hearing
sensation. When sound travels from the outer ear along the ear canal, it causes the
eardrum to vibrate. In turn, these vibrations cause the three ossicles (bones) in the middle
ear to move. The last of the three ossicles, the stapes, pushes on a membrane leading into
the cochlea in the inner ear resulting in the hair cells in the cochlea to react and send
nerve impulses along the auditory nerve to the brain where the sensation of hearing is
registered.

Figure 1. Process of hearing

© Jefferson Hearing Centre 2007 (http://www.jefferson.edu/hearing/)

Causes of
permanent
childhood hearing
loss

Hearing loss may be present at birth (congenital) or acquired at any age after birth.
Examples of causes of congenital permanent hearing loss include infection during
pregnancy, disorders of the brain or nervous system, and syndromic and non-syndromic
genetic causes (Center for Hearing Health 2007).
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Examples of causes of acquired or late onset permanent hearing loss include: syndromic
and non-syndromic genetic causes; untreated middle ear infections; other extrinsic
infections affecting the inner ear such as meningitis; ear drum perforation; excessive
noise; disease (e.g. otosclerosis); head injuries; and ototoxic medications (Center for
Hearing Health 2007).

Types of
permanent
childhood hearing
loss

There are three main types of hearing loss experienced by children.
As the name suggests, conductive hearing loss is caused by blockage, damage or
malformation of the outer and/or middle ear, which compromises the movement of sound
waves to the inner ear. Conductive hearing loss is most frequently acquired and
temporary, but can also be congenital and permanent (Australian Hearing 2005).
A sensory hearing loss is caused by damage to, or malfunctioning of, the cochlea and is
permanent in nature. A sensory hearing loss can be congenital or acquired (Australian
Hearing 2005).
Auditory neuropathy is a hearing disorder in which sound passes normally through the
outer, middle and inner ear, but the transmission of signals from the inner ear to the brain
is impaired. People who have an auditory neuropathy may have normal hearing, or they
may have a hearing loss, however their speech-perception abilities will be affected,
resulting in difficulties understanding speech clearly (National Institute on Deafness and
Other Communication Disorders 2007).
A mixed hearing loss occurs when a conductive hearing loss and a sensory hearing loss
are present at the same time (Australian Hearing 2005).

Severity of
permanent
childhood hearing
loss

Hearing loss is usually described in terms of the degree of impact it has on a person‟s
everyday life. The degree of hearing loss is usually measured in decibels (dB) and refers
to the severity of the hearing loss. Australian Hearing (2005) uses four different levels of
hearing loss to describe hearing loss severity.
0-20 dB – Normal range
21-45 dB – Mild hearing loss
Difficulty hearing soft speech, but the individual may manage well in quiet
situations with people who have clear speech.
46-65 dB – Moderate hearing loss
Difficulty understanding conversational speech, especially in the presence of
background noise.
66-90 dB – Severe hearing loss
Normal conversational speech is not audible.
91dB+ – Profound hearing loss
Unable to detect even the loudest speech without hearing aids. Hearing aids may
be of limited benefit.

Assessment of
permanent
childhood hearing

Depending on a child‟s age; their level of development; their health status; and the type
of information that is needed; a range of different methods are available to assess
children‟s hearing (Kids Health 2006).
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loss

Traditionally, assessment of children‟s hearing is undertaken using a combination of
behavioural and physiological tests (Australian Hearing 2005; Kids Health 2006).
Behavioural tests involve careful observation of a child‟s behavioural response to
sound. They include behavioural observation audiometry (BOA), visual reinforcement
orientation audiometry (VROA) and play audiometry.
Physiological tests are not hearing tests per se. They are measures that can estimate
hearing function. Physiological tests are used to assess a child‟s hearing when their
hearing cannot be tested behaviourally because they are too young, have a developmental
delay, or have other medical conditions (Kids Health 2006). These tests include auditory
brainstem response testing (ABR), auditory steady state response testing (ASSR),
otoacoustic emissions testing (OAE), electro-cochleography (ECochG), tympanometry
and acoustic reflexes.

Figure 2. Child assessed using audiometer

© Photograph by Jon Meyer. Custom Medical Stock Photo, Inc
(http://www.healthofchildren.com/A/Audiometry.html)

Prevalence and
incidence of
permanent
childhood hearing
loss

The exact incidence and prevalence of permanent childhood hearing loss is unknown.
Estimates across different geographical locations around the world vary.
In the United States of America (USA), the overall estimates of congenital hearing loss
are between 1 and 6 per 1,000 newborns (Cunningham & Cox 2003, Kemper & Downs
(2000). Vohr (2003) report the rate of hearing loss to be 2.5 per 1000 infants born
(congenital hearing loss). In the United Kingdom (UK), approximately 840 babies are
reported to be born with significant deafness each year, and approximately 1 in 1,000
children are deaf by the time they are 3;0 years old (RNID 2007).
In Australia, prevalence of congenital permanent hearing loss is estimated to be 1.2 for
every 1,000 infants born and acquired permanent hearing loss to be 3.2 for every 1000
infants born (Australian Hearing 2005).

Additional
disabilities in
children who have
a permanent
hearing loss

There is a lack of comprehensive epidemiological data to provide robust evidence on
other disabilities which might accompany permanent childhood hearing loss. According
to Wiley and Moeller (2007), the prevalence of additional disabilities in children who
have a hearing loss could be as high as 40%. They highlight that the combination of
hearing loss and an additional disability is multiplicative rather than additive, leading to
further complications to the overall goals of development and achieving optimal
outcomes. Other disabilities can include intellectual impairment, learning disabilities,
attention deficit disorder, visual impairment, cerebral palsy, orthopaedic difficulties, or
other physical disabilities (Laurent Clerc National Deaf Education Center 2007).

Supporting the
development of

In recent years, rapid technological developments have contributed to significant
advances in supporting the development of children who have a hearing loss. Advances
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children who have
a permanent
hearing loss

in hearing aid technology, and the invention and continual improvements in cochlear
implants, have ensured that many children who have a hearing loss are provided with
every possible opportunity to develop listening and spoken communication ability
similar to their hearing peers (Currie et al. 2005). These developments, along with early
detection and timely intervention modelled on ground-breaking research by YoshinagaItano (2004), assist children who have a hearing loss to reach optimal outcomes in their
communication, social and educational development.
The process of determining an appropriate plan to support the development of children
who have a hearing loss can be a complex and difficult one. Parents of children who
have a hearing loss are often confronted with having to make this decision promptly,
especially in the light of new evidence supporting early and timely intervention. Several
complex factors need to be considered by parents in identifying appropriate
communication development opportunities for their child. These may include factors
intrinsic to the child such as the age their hearing loss was identified; the degree of their
hearing loss; the presence or absence of other disabilities; and factors external to the
child such as the primary language used in their home; the amount of family
involvement; the availability of community resources; and the availability of educational
options (Gravel & O‟Gara 2003). Additionally, once parents have determined a pathway
for their child and family, it has been reported that parents often feel pressured to commit
to the way services and processes are delivered within the specific pathway chosen
(Currie et al. 2005). With universal early identification programs still being a relatively
recent development, evidence on the long term outcomes of children identified and
supported from a very early age is still absent from existing literature. This situation adds
to the complexity of the decision making process faced by parents (Gravel & O‟Gara
2003).
There is much debate and inconsistency between professionals regarding what are
considered to be the most effective strategies to support the development of children who
have a hearing loss. This leads to what Lynas (1994, p. 1) terms „swings of pendulum‟,
especially in terms of the communication options available for children who have a
hearing loss. The author highlights the lack of clarity in the decision making processes
and lack of unequivocal evidence on best practice. Carney and Moeller (1998) highlight
limitations of existing research in this area as being more descriptive than prognostic.
Technological interventions
Technological interventions for a child who has a hearing loss include hearing
technology such as hearing aids and cochlear implants. Hearing aids provide access to
amplified sound and can be used by infants as soon as they are diagnosed with a hearing
loss (American Speech Language Hearing Association 2007). Unlike hearing aids,
cochlear implants do not amplify sound, but work by directly stimulating the auditory
nerve with electrical impulses which in turn enable the perception of sound (American
Speech Language Hearing Association 2007).
Irrespective of whether a child who has a hearing loss uses hearing aids; either one or
two cochlear implants; a hearing aid and a cochlear implant; or none of these options; the
child and family typically participate in an early intervention program to support their
child‟s communication development using the family‟s chosen communication method/s.
Communication options
Gravel and O‟Gara (2003, p. 244) define a communication option, mode, modality, or
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method as „the means by which the child and family receive and express language‟. The
authors report on continuing controversy over which (if any) of the communication
options produce optimal outcomes. Lynas (1994) reports on historical changes, with
oralism gaining favour at certain times and signing gaining ascendancy at other times.
Lynas (1994) reports on the fact that oralism dominated in the 20th century only to be
challenged by Total Communication in the 1970s. Subsequent decades saw the
emergence of „Bilingualism‟, developing from the „voice‟ of the Deaf adult population.
Irrespective of differences in which communication option is best suited for children who
have a hearing loss, there is universal agreement that all children who have a hearing loss
should develop language early in life, and that a child and their family need to have an
effective means to communicate which aims to facilitate natural, meaningful and
abundant exchanges (Gravel & O‟Gara 2003).
The discussion below provides a brief explanation of a number of the more commonly
utilised approaches to communication.
Auditory–Verbal Therapy
The premise of Auditory-Verbal Therapy is that parents are the natural language teachers
of their children. Parents participate in individualised therapy sessions with the child so
they learn how to optimise their child‟s auditory learning in everyday situations.
Auditory-Verbal Therapy requires habitual use of hearing technology, such as hearing
aids and / or cochlear implants, which optimise a child‟s access to hearing to support
their development of listening and spoken language skills and thereby enable the child to
participate in the hearing world both socially and educationally. No manual
communication is used and the child is not explicitly taught to use visual cues such as
lip-reading.
The Auditory-Verbal approach is based on ten principles which have been endorsed by
the Alexander Graham Bell Academy for Listening and Spoken Language (Dornan et al.
under review). Accredited Auditory-Verbal Therapists work with families to develop
their skills in using this approach. It is the responsibility of the family to create a
language-rich environment and to ensure that hearing technology is used consistently
(Virginia Department of Education 2004). Lim and Simser (2005) stress that AuditoryVerbal Therapy is diagnostic in nature, with each session being an ongoing evaluation of
the progress of the child and parent in the areas of audition, speech, language, cognition
and overall communication. Some would suggest that the limitations of this approach lie
in its philosophical underpinnings. Due to the nature of the approach, which mandates
complete integration with the mainstream, children who have a hearing loss and their
families are not exposed to Deaf culture or sign language (Gravel & O‟Gara 2003).
Auditory-Oral
Similar to the Auditory-Verbal Therapy approach, the Auditory-Oral approach also relies
on optimal use of hearing technology, development of spoken language, and integration
into the hearing community. The difference between these two approaches is that unlike
the Auditory-Verbal Therapy approach the Auditory Oral approach encourages the use of
lip-reading, facial expression and naturally occurring gestures (Gravel & O‟Gara 2003).
The family is primarily responsible for their child's language development and parents
are expected to learn from therapists and incorporate training into their child's daily
routines and play (Virginia Department of Education 2004).
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Cued Speech
Cued Speech is a visual communication system which, in English, uses eight hand
shapes in four locations („cues‟) in combination with the natural mouth movements of
speech to enable all the sounds of spoken language to be distinguished from each other
(Virginia Department of Education 2004). The child may also benefit from auditory
training and speech therapy if the goal is to maximise residual hearing and intelligible
speech (Gravel & O‟Gara 2003). Language skills are developed through optimising
access to residual hearing through use of hearing technology and through lip-reading
facilitated by cues. Communication by the child is through spoken English, sometimes
using cues as well as written English (Virginia Department of Education 2004). As with
other approaches, it is the responsibility of the family to include cuing at all times to
ensure that their child is exposed to language as a means of learning cued speech and
English.
Manually Coded English
Manually Coded English is a visual representation of the English language using signs
and finger spelling. Manually Coded English follows the grammar and syntax of the
English language. Amplification is not a necessary element of this approach (Gravel &
O‟Gara 2003), however, the approach certainly does not exclude children from use of
amplification or developing their listening and spoken language skills.
Total Communication
Total Communication incorporates the use of any and all means of communication,
including the signing of a spoken language, lip-reading, finger spelling, gestures, body
language and facial expression, in addition to the development of speech and listening
skills (Virginia Department of Education 2004). Lynas (1994), in providing an historical
perspective of Total Communication, highlights that the height of Total Communication
being used was in the 1970‟s and 1980‟s, as it was seen largely as a substitute to failed
oral approaches.
The aim of Total Communication is to provide an effective, less restrictive,
communication environment between the child who has a hearing loss and people he or
she interacts with. This may be particularly relevant in instances where parents and
teachers are reluctant to choose one communication mode over another (Hawkins and
Brawner 1997). Hence the Total Communication approach is meant to be fluid,
individualised, and context- and situation-dependent (Spencer & Tomblin 2006).
Hearing technology is considered to be an important component of Total Communication
and the family plays an integral role by learning Manually Coded English and ensuring
the child has optimal opportunities to develop their signing skills (Gravel & O‟Gara
2003).
Simultaneous Communication
Simultaneous communication involves spoken language and a manual version of that
language being used simultaneously (e.g. spoken English and Manually Coded English).
Sign Language
Sign languages are naturally evolved and complete visual languages that have their own
vocabulary and syntax. They are used by Deaf communities around the world (Gravel &
O‟Gara 2003). The sign language of the Deaf community in Australia is Auslan, in the
USA it is American Sign Language and in the UK it is British Sign Language.
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The Bilingual-Bicultural philosophy advocates for children who have a hearing loss to be
given the opportunity to develop skills in communicating in two languages, the sign
language of the local Deaf community and the relevant spoken language (Gravel &
O‟Gara 2003). The Bilingual-Bicultural philosophy suggests that children who are deaf
are inherently members of the Deaf community, and access to the natural language of the
Deaf is their birthright (Gravel & O‟Gara 2003; Lynas 1994). Lynas (1994) goes on to
suggest that communication through sign language should not be considered as a „fallback‟ position (p. 7) for those children who do not succeed in the development of oral
language or who are perceived to need the support of signs for the development of verbal
language.
In recent times, the future viability of sign language has been questioned in Australia.
Johnston (2004) suggested that changes in early detection, use of cochlear implants,
universal access to hearing aids and genetic science may negatively affect the future of
sign language. Johnston‟s (2004) thought-provoking report resulted in commentaries
from numerous individuals including Burke (2006), Carty (2006), Hyde, Power and
Lloyd (2006), Mitchell (2006), Moores (2006) and Vonen (2006). These authors
highlighted the dangers and potential inaccuracies of predicting the future for signing
communities from current data sources and provided insights from their personal
perspectives and experiences to suggest that Deaf communities using sign language do
indeed have a positive future.
For families choosing sign language as their child‟s first language, it is vitally important
to ensure that there is familiarity with Deaf culture (Virginia Department of Education
2004). This may occur in the form of regular interaction with the Deaf community or
ensuring that their child has ongoing contact with Deaf individuals with competence in
sign language. The child who has a hearing loss and their family must be provided with
all necessary means to learn sign language (Virginia Department of Education 2004). It
is essential that parents whose first language is a spoken language become proficient in
sign language in a timely manner to ensure sign language is routinely used at home
(Gravel & O‟Gara 2003).
The use of hearing technology is optional for sign language users and is dependent on the
goals of the family in relation to their child concurrently developing spoken
communication or listening skills more generally.

Objectives of this
review

Objective one
To identify the variables that impact positively or negatively on a child‟s capacity to
achieve communication and learning outcomes that:
i) are commensurate with their nonverbal cognitive abilities; and
ii) facilitate effective participation in social, cultural and vocational roles
across the life span.
Examples of variables for consideration include:
age of identification of hearing loss;
degree of hearing loss;
aetiology of hearing loss;
age of hearing aid fitting;
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use of hearing aids;
amount, timing and frequency of early intervention;
focus and method of early intervention;
differences in learning and interaction styles;
presence of other disabilities;
presence of other health issues;
hearing status of parents;
parental involvement in communication development;
day-time care environment (e.g. parental, child care etc.); and
cultural identity of the child, family and community.
Objective two
To determine to what extent the concurrent access to and use of oral language learning
and signed language learning (Signed English or Auslan) impacts positively or
negatively on the development of oral communication skills and signed communication
skills commensurate with nonverbal cognitive abilities.
Objective three
To deconstruct current habilitation methodologies to examine the strengths and
weaknesses of their core components against both theoretical foundations and current
evidence with respect to optimising communication and learning outcomes.
Objective four
To evaluate the impact of social and cultural variables on the communication and
learning outcomes for children who have a permanent hearing loss. Examples of
variables for consideration include:
family and community culture;
family functioning, structure and dynamics;
resources and social support available to the family;
socio-economic status; and
demographic and geographic considerations.

Considerations for
this review

The overall aim of this review was to provide evidence in relation to these four
objectives by systematically reviewing the literature, using well recognised and widely
used methods, on a complex and emotional topic. The reviewers recognise that this
review is only the best effort at a single point in time. With increasing numbers of studies
published in this area due to improved understanding of issues associated with childhood
hearing loss, and with growing technological advancements to assist access to hearing,
the potential for rapidly evolving evidence at this time should be recognised and
acknowledged.
For the purpose of this review, objectives one and four were combined. This unifying
process was undertaken as both these objectives aimed to identify the influence of
numerous variables on communication and learning outcomes in children with hearing
loss.

Operationalising
the review
objectives

In order to operationalise this review, review questions were derived from the above
objectives in collaboration with the Queensland Health, Healthy Hearing Program,
Literature Review Group.
Page | 33

REVIEW QUESTION ONE
What factors* influence the capacity of a child who has a hearing loss to achieve optimal
communication and learning outcomes?
Key issues to consider are:
Non-verbal cognitive abilities, and
Impact on social, cultural, vocational roles across the life span
* factors include age of detection of hearing loss; severity of hearing loss; aetiology of hearing loss; age of
hearing aid fitting; use of hearing aids; amount, timing and frequency of early intervention; focus and
methods of early intervention; differences in learning and interaction styles; presence of other disabilities;
presence of other health issues; hearing status of parents; parental involvement in communication
development; environment of day-time care; and cultural identity of the child, family and community.

REVIEW QUESTION TWO
What is the impact of concurrent access to and use of oral and signed communication
systems on the development of the communication skills of children aged 0;0-3;0 years
who have a permanent hearing loss?
Consideration should be given to children‟s nonverbal cognitive abilities
REVIEW QUESTION THREE
What are the strengths and weaknesses of the components of current habilitation
methodologies that optimise communication and learning outcomes for children aged
0;0-3;0 years who have a permanent hearing loss?
Consideration should be given to theoretical perspectives (frameworks) and
current evidence (as to what is reported)
REVIEW QUESTION FOUR
What is the impact of social and cultural factors on the communication and learning
outcomes for children aged 0;0 - 3;0 years who have a permanent hearing loss?
Consideration should be given to culture; second language learning; family
functioning; resources; and social support and socio-economic status of
families and their communities

Advisory groups

As part of quality assurance for the review process, the CAHE review team consulted
with two advisory groups. Queensland Health, from a funder‟s perspective, provided the
external Literature Review Group (LRG). The members of the LRG included
representatives from Queensland Health and the Department of Education and the Arts,
as well as representatives from community organisations, habilitation services, and
academic institutions, representing a diversity of approaches and perspectives on
habilitation and support for children who have a permanent hearing loss. The CAHE
review team also consulted with an Internal Reference Group (IRG). The members of the
IRG included academics and researchers from academic institutions who had different
perspectives on approaches to habilitation for children who have a permanent hearing
loss.
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INTRODUCTION TO METHODOLOGY
Methodology

A systematic review of the literature was undertaken utilising an iterative, step-by-step
approach to ensure transparency and rigour in the methodological process.

Criteria for
considering
research for
this review

In agreement with the stakeholders of this review, specific criteria for research relevant to this
review were considered and identified.

Types of
studies

Included
This review included all relevant original empirical research, quantitative and
qualitative research designs
Excluded
Opinion pieces and purely theoretical pieces
Non-English language literature
Literature published / written before 1995

Types of
participants

Included
Children identified with a permanent bilateral hearing loss before 36 months of age.

Types of
intervention

Included
Various habilitation methodologies;

Excluded
Children identified with a permanent hearing loss after 36 months
Children who had a permanent unilateral hearing loss
Children who had a temporary hearing loss only

Also consider variables which may influence outcomes in children with hearing loss
Excluded
Medical interventions without discussion of outcomes
Vibrotactile interventions

Type of
comparators
Types of
outcomes

Control individuals or groups
Included
Child-related communication and learning outcomes
Child-related outcomes dealing with effective participation in social, cultural and
vocational roles
Excluded
Cost effectiveness

Search
strategy for
identification
of studies

Independent CAHE reviewers undertook investigation of all data sources to maximise the
scope of the search, and to reduce errors/bias in accessing peer reviewed and non-peer
reviewed published evidence. Publications in the last decade (January 1995 - November
2006) available in each database were searched to evaluate the amount of research undertaken
in this area, and to highlight trends and changes in direction over the years of publications.
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Only publications focussed on human research and written in English were accessed.
However, if a relevant study from a non-English language source was identified, every effort
was made to translate it within time and resource constraints.

Peer reviewed
databases

AMED
Cinahl
MEDLINE
EBM Reviews: the Cochrane database of systematic reviews, ACP
Journal Club, Database of Abstracts of Reviews of Effects, and the Cochrane
Central Register of Controlled Trials.
Educational Research Abstracts
Embase
ERIC
All Informit databases: includes A+ Education, Australian Public Affairs – Full Text,
Meditext, Family & Society Plus, AUSThealth and many others
PsycInfo
Academic Search Elite
Linguistics and Language Behavior

Non-peer
reviewed
databases

Google (Google Scholar)
Meta-crawler

Unpublished
databases

Digital Dissertations
Australian Digital Dissertations

Specialist
databases

In addition, two specialist databases were searched:
The database maintained by the Early Hearing Detection and Intervention Program
(EDHI), National Center on Birth Defects and Developmental Disabilities
http://www2.cdc.gov/ncbddd/ehdi/pubs/default.asp
International Bibliography of Sign Language
http://www.sign-lang.uni-hamburg.de/bibweb/Bibliography.html
This database was searched for additional references on sign language and bilingualism.

Websites

National Research Foundation (NZ)
http://www.nfd.org.nz/understand/usefulwebsites/
Accident Compensation Corporation [ACC]
http://www.acc.co.nz/wcm001/idcplg?IdcService=SS_GET_PAGE&nodeId=1494
NZ Audiological Society
http://www.audiology.org.nz
Open Captions
http://www.captionmovies.co.nz
Deaf Association of New Zealand
http://www.deaf.co.nz
Deaf-Link
http://deaflink.orcon.net.nz/index.html
Page | 36

Deaf Gay and Lesbian of New Zealand
http://groups.msn.com/DeafGayandLesbianofNewZealand
Enable NZ
http://www.enable.co.nz/
Ear Nurse Specialist service
http://www.ensg.co.nz
Health and Disability Commissioner
http://www.hdc.org.nz
NZ Hearing Association
http:// www.hearing.org.nz
The Hearing House
http://www.hearinghouse.co.nz
Christchurch Hearing Association
http://www.hearinginfo.co.nz
Auckland Hearing Association
http://www.hearingnz.org.nz
Wellington Hearing Association
http://www.hearwell.co.nz
CCS Disability Awareness Programme Kids Up the Road
http://kutr.ccs.org.nz/
Lifeline's email counselling service
http://www.lifeline.co.nz/chch/email.html
Auckland Healthcare Audiology Services NZ
http:// www.nataudio.co.nz
NZ Deaf Rugby Football Union
http://www.nzdrfu.co.nz
New Zealand Sign Language Teachers Association
http://www.nzslta.org.nz
'Kids Corner'
http://www.otikids.com
Oticon
http://www.oticon.co.nz
The Oticon Foundation
http://www.oticon.org.nz
State Services Commission
http://www.ssc.govt.nz/mainstream
Sign Language Interpreters Association of New Zealand
http://www.slianz.org.nz
A Deaf Circumnavigation
http://www.sailingwithoutasound.com/
University of Auckland Audiology department
http:// www.health.auckland.ac.nz/audiology/
Scottish Sensory Centre
http://www.ssc.education.ed.ac.uk/library/deaf/defmed.html
Deafness Research UK
http://www.deafnessresearch.org.uk
BBC Health
http://www.bbc.co.uk/health/conditions/deafness1.shtml
The Royal National Institute for the Deaf
http://www.rnid.org.uk
National Deaf Children's Society
http://www.ndcs.org.uk/
Early Support (for children who have disabilities)
http://www.espp.org.uk/
Auditory-Verbal UK
http://www.auditoryverbal.org.uk/
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Cued Speech
http://www.cuedspeech.co.uk/home.htm
The British Association of Teachers of the Deaf
http://www.batod.org.uk
The Ear Foundation
http://www.earfoundation.org.uk/
National Association of Deafened People
http://www.nadp.org.uk/
British Deaf Association
http://www.britishdeafassociation.org.uk/
Alexander Graham Bell Association for the deaf and hard of hearing
http://www.agbell.org/DesktopDefault.aspx
Auditory-Verbal International
http://www.auditory-verbal.org
National Cued Speech Association
http://www.cuedspeech.org
Oral Deaf Education
http://www.oraldeafed.org
American Society for Deaf Children
http://www.deafchildren.org
Deafness Research Foundation
http://www.drf.org
Beginnings for Parents of Children Who are Deaf or Hard of Hearing
http://www.ncbegin.org
National Institute on Deafness and Other Communication Disorders
http://www.nidcd.nih.gov
National Dissemination Center for Children with Disabilities
http://www.nichcy.org
Raising Deaf Kids
http://www.raisingdeafkids.org/
My Baby‟s Hearing
http://www.babyhearing.org
Boys Town National Research Hospital
http://www.boystownhospital.org/Cochlear/CIResearch/index.asp
CENTe-R
http://center.uncg.edu
Deafness and Hard of Hearing Resources
http://www.esmerel.org/deaf/deaf.htm
Virginia Department of Education Deafness and Hearing Impairment
http://www.pen.k12.va.us/VDOE/Instruction/Sped/HIpage.html
SHINE: Services for Infants and Toddlers with Hearing Loss in Florida
http://www.cms-kids.com/SHINE/shineServices.htm
CDC Early Hearing Detection and Intervention Program
http://www.cdc.gov/ncbddd/ehdi/research2.htm#Efficacy
Colorado School for the Deaf and Blind
http://www.csdb.org/text/chip/ch_model.html
Hearing Loss Association of America
http://www.hearingloss.org/
The Listening Center at John Hopkins
http://www.thelisteningcenter.com/research.html
American Speech Language Hearing Centre
http://www.asha.org/default.htm
American Academy of Audiology
http://www.audiology.org/
American Academy of Otolaryngology – head and neck surgery
http://www.entnet.org/kidsent/
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Association of American Psychiatrists
http://www.physiatry.org/about/index.html
National Association of the Deaf
http://www.nad.org
The League for the Hard of Hearing
http://www.lhh.org/
DB-LINK National Information Clearinghouse on Children who are Deaf and Blind
http://www.tr.wou.edu/dblink/lib/topics/single_topic.cfm?topic=Communication&d_topic=Com
munication
Nevada Dual Sensory Impairment Project
http://www.unr.edu/educ/ndsip/librarylist.pdf
Alaska Dual Sensory Impairment Services
http://www.sesa.org
National Family Association for Deaf-Blind
http://www.nfadb.org/
Deaf Blind International
http://www.deafblindinternational.org/
Perkins School for the Blind (includes blind-deaf)
http://www.perkins.org
Hearing Speech and Deafness Center
http://www.hsdc.org
The National Center for Hearing Assessment and Management (NCHAM)
http://www.infanthearing.org/
Marion Downs National Center
http://www.colorado.edu/slhs/mdnc/
The River School
http://www.riverschool.net/news.html
Zero to Three
http://www.zerotothree.org/
John Tracy Clinic
http://www.jtc.org/
Voice for Hearing Impaired Children
http://www.voicefordeafkids.com/avt.asp
Central Institute for the Deaf
http://www.cid.wustl.edu/
Let Them Hear
http://www.letthemhear.org/research/default.php
The Listen Foundation
http://www.listenfoundation.org/html/history.html
Learning to Listen Foundation
http://www.learningtolisten.org/
Ericec org
http://www.ericec.org/
The Ear Foundation
http://www.earfoundation.org/

Truncation
symbols
Key words –
MeSH terms

$ is the truncation symbol used in Ovid databases (AMED, Cinahl, MEDLINE)
hearing loss
deafness
child, infant
child, preschool
rehabilitation of hearing impaired
cochlear implants
hearing aids

sign language
communication methods, total
hearing disorders, therapy
age factors
social class
socioeconomic factors
social identification
Page | 39

language
lipreading
manual communication

speech
verbal behaviour

Keywords –
non-MeSH
search terms

hearing loss
hearing impair$,
deaf$
child$
infant$
newborn$
neonate$
young
age
habilitat$
rehabilitat$
early intervention
cochlear implant$
hearing aid$
communicat$
lipreading
lip reading
speechreading
speech reading
manually coded English
signed English
sign$
sign language
auslan
bilingual
fingerspelling
total communication
simultaneous communication
cued speech

auditory-verbal
auditory-oral
auditory/oral
oral$
speech
spoken$
language development
factor$
variable$
influenc$
determinant$
long-term
long term
longitudinal
development$
outcome$
education$
achievement$
attainment$
learning
literacy
reading
social
culture$
identity
hearing impaired parent$
deaf parent$
hearing parent$

Pearling
Manual
searching

The reference lists of retrieved articles were also searched.

Level of
evidence for
studies from a
quantitative
research
paradigm

A systematic search of all issues of the following journals published after 1994 was
conducted:
American Annals of the Deaf
Deafness and Education International
Journal of Deaf Studies
Volta Review
The evidence of the retrieved studies was assessed using the NH&MRC (1999) levels of
evidence:
Level of evidence
I

Research designs
Evidence obtained from a systematic review of all relevant
randomised controlled trials

II

Evidence obtained from at least one properly-designed randomised
controlled trial
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Literature
extraction
Methodological quality

III-1

Evidence obtained from well-designed pseudorandomised
controlled trials (alternate allocation or some other method)

III-2

Evidence obtained from comparative studies (including systematic
reviews of such studies) with concurrent controls and allocation not
randomised, cohort studies, case-control studies, or interrupted
time series with a control group

III-3

Evidence obtained from comparative studies with historical
controls, two or more single arm studies, or interrupted time series
without a parallel control group

IV

Evidence obtained from case series, either post-test or pretest/post-test

Publications identified through the searches were assessed for relevance to the review by
consideration of the title, abstract and descriptors of the study.
Critical appraisal tool to evaluate qualitative and quantitative research designs
The critical appraisal tools used were the McMaster qualitative and quantitative critical
appraisal tools. These tools are generic tools (i.e. not design-specific), and can therefore be
applied to different study designs within the same research paradigm. However, significant
modifications were made to these tools to assess key constructs of research considered
relevant for this systematic review. For example, a new section on confounding variables was
included, as one of the aims of this systematic review was to identify effects of various
variables on outcomes for children who have hearing loss. While both the qualitative and
quantitative tools each had 16 quality criteria, only 14 were assessable (first two criteria relate
to study design and level of evidence and was therefore not assessable) and hence the overall
rating of a publication was out of 14. For publications assessed using the modified McMaster
tools, a quality score of seven (50%) was acknowledged as the cut-off for publications to be
included in the extraction phase. This is a key process in critical appraisal to remove
methodologically poor publications. Copies of the modified McMaster tools are provided in
Appendix One (Quantitative) and Appendix Two (Qualitative).
Critical appraisal tool to evaluate literature and systematic review
Appraisals of secondary research evidence (meta-analysis and systematic reviews) were
conducted using the Joanna Briggs Institute (JBI) appraisal tool for systematic reviews. Two
members of the CAHE review team have successfully completed JBI systematic training and
are accredited systematic reviewers of JBI. This tool has ten assessable criteria leading to an
overall score for a publication out of ten. A cut off score of five (50%) was set as the quality
score for secondary research publications to be included. Appendix Three contains a copy of
this tool.

Process of
evaluation

To ensure rigour, a pilot appraisal was carried out in the initial stage of the review process.
This involved two independent reviewers undertaking critical appraisal of selected literature.
Differences between the two reviewers were resolved by joint discussion. Where differences
between the two reviewers were not satisfactorily clarified, a third reviewer was involved to
assist resolution. After the pilot appraisal was complete and consistency between reviewers
was achieved, the total pool of studies identified from the literature was divided between the
reviewers. Ongoing issues arising from the critical appraisal process were resolved by
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discussion between the reviewers.

Content
experts

Based on the recommendation of members of the Internal Reference Group, key content
experts in childhood hearing loss were contacted to validate the list of potential publications
earmarked for inclusion in the review. Any additional publications identified by the content
experts were considered against the inclusion criteria and time and resource constraints.

Excluded
publications

Publications that were retrieved from the literature but were subsequently excluded are
discussed in the results section.

Consultation
with the
Literature
Review Group
and Internal
Reference
Group

Regular consultation with the Internal Reference Group and the Literature Review Group,
through a representative from Queensland Health, was conducted in order that each stage of
this review was understood and agreeable to all stakeholders. Any changes to the process as
requested by these groups were undertaken.
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RESULTS
Literature
identification

Following a comprehensive literature search, the CAHE review team, working in close
association with the LRG, identified 248 publications considered to be relevant for this
systematic review. Publications identified included research from qualitative and quantitative
research paradigms, along with mixed-method designs. Within the quantitative research
paradigm, publications from across the NH&MRC (1999) hierarchy of evidence were
identified. For qualitative and mixed methodology designs, there is currently no research
design-specific hierarchy and hence it was not considered.

Excluded
publications
prior to critical
appraisal

During the critical appraisal process, 37 publications were excluded because they did not
meet the review inclusion criteria. As abstracts alone failed to provide sufficient information
to make an informed decision, this could only be determined after obtaining full text copies of
the publications. New publications were also identified and included in the review. A list of
these papers and the reasons for removal is appended to this summary (Appendix Four). The
final literature set comprised 211 papers made up of 203 quantitative studies, six qualitative
or mixed method studies and one systematic review.

Critical
appraisal cut
off score

For publications assessed using the modified McMaster tools, a quality score of seven (50%)
was acknowledged as the cut off for publications to proceed into the extraction phase.
Similarly, a cut off score of five (50%) was acknowledged as the quality score for secondary
research publications.

Critical
appraisal
scores

The following table indicates the mean quality scores obtained using the modified McMaster
critical appraisal tools.
Study type
Quantitative

8.51

Number of
publications
n = 204

Qualitative and
mixed method

8.33

n=6

Systematic review

12.6*

n=1

9.8

Total = 211

Overall mean score

Mean quality score

(maximum possible = 14)

*The systematic review scored nine out of ten using a critical appraisal tool for
systematic reviews and was converted to a score out of 14 to correspond with
the other study types.

Forty-one publications scored less than seven points in the critical appraisal process and were
excluded from the review due to potentially poor methodologies and reporting. These
publications are listed at the end of this summary (Appendix Five).
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Study designs

The following table shows the distribution of papers utilising a quantitative method by study
design:
NH&MRC
evidence
level
III-1

Crosssectional

Repeated
measures

Total

-

1

1

Prospective cohort

III-2

55

52

107

Retrospective cohort

III-3

28

28

56

Case series with pre- and post-test
outcomes

IV

-

19

19

Case series with post-test outcomes

IV

1

18

19

-

1
85

1
119

2
204

Pseudorandomised controlled trial

Sample survey
Total

In this review a distinction is made between prospective and retrospective cohort studies
according to the timing and purpose of data collection; if a study used data (i.e. from a
database) that had already been collected for another purpose (e.g. routine clinical evaluation)
it was classified as retrospective. In some cases the timing and/or purpose of data collection
was unclear and these studies were classified as retrospective.

Criteria on
which the
quantitative
literature
scored well

Most papers (99%) clearly stated the purpose of the reported study and cited relevant
literature setting the study in context (90%). The majority also provided an adequate
description of the sample (79%), the intervention under study (76%), and the methods used to
analyse the data (85%).

Criteria on
which the
quantitative
literature
scored poorly

Whilst most authors gave an adequate description of the sample, only nine papers
demonstrated that the sample was representative either of a population subgroup (e.g.
children who used a cochlear implant, children who used Total Communication) or of the
broader population of children who have a hearing loss. Only 41% of papers provided an
adequate description of any co-interventions provided alongside the intervention under
investigation. In particular, few studies of children who use cochlear implants provided
adequate information about the type or amount of habilitation received by the children in the
study; and labels such as „Oral/Auditory‟ and „Total Communication‟ without specific
definitions of the definition of these in the context of the study were very common.
Most studies (60%) made reference to possible confounding variables. Of these, 85% (51% of
all studies) controlled or adjusted for one or more confounding variables through methods
such as matching, stratification or multivariate analysis.
Only two studies provided a power calculation. It is likely that many studies had low power
due to small sample size.

Qualitative
and mixed
method

Of the six publications included in this category, the critical appraisal score ranged from five
to 12 out of a maximum score of 14. Similar to the quantitative publications, a cut off score of
seven was established and hence two publications scoring less than seven were excluded from
this review. These two publications are listed in Appendix Six.
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research
paradigms
Systematic
review
Diagrammatic
representation
of literature
selection
process

Only one publication was identified in secondary research. As it scored well above the cut off
score (9/10), it was included in this review.
Total number of publications identified
n = 248

37 publications
excluded

Total number of publications critically appraised
n = 211

204 quantitative
publications

1 systematic
review

6 qualitative and mixed
methods publications
Critical
appraisal

41 excluded

0 excluded

163 quantitative
publications

1 systematic
review

2 excluded
4 qualitative and mixed
methods publications

Final number of included publications
n = 168

Critical
appraisal
scores

Appendices Seven, Eight and Nine provide critical appraisal scores for all qualitative papers,
all quantitative papers, and the one systematic review.

Content
experts

Based on the recommendation from members of the Internal Reference Group, key content
experts in permanent childhood hearing loss were contacted to validate the list of potential
publications nominated for inclusion in the review. Appendix Ten provides details of these
experts and their comments.

Data
extraction

Generic data from all included publications were extracted using a standardised template.
Appendix Eleven provides details of all included publications.

Geographical
origins of
retrieved
publications

Figure 3 provides an overview of the geographical origins of the retrieved publications. More
than half of the publications have their origins in the USA (99). The next largest contributor
of publications was Australia (16), followed by the UK (15), Sweden and Germany (6 each),
Canada and Italy (4 each), France and Belgium (3 each), and Taiwan, Spain and the
Netherlands (2 each). Switzerland, South Korea, Israel, Iran and Finland contributed one
Page | 45

publication each. One of the publications was a systematic review of the literature, which
sourced publications internationally; hence its origins were titled „global‟. The large number
of publications from the USA is not surprising given the historical commitment to research on
hearing loss in the USA. This also reflects the country‟s large population and potential access
to larger and more numerous research funding opportunities. This has implications for
practice as the models of service delivery might be reflective of the local regions where
investigations were conducted to address local needs and hence may potentially restrict
generalisability of the findings to other regions.
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Figure 3 Geographical origins of retrieved publications

Researchers
with multiple
publications

Figure 4 provides a snap shot of researchers who have published extensively in the area of
permanent childhood hearing loss. It is not surprising to note that researchers such as Geers,
Yoshinaga-Itano, Ertmer and Nicholas have been well represented in the literature identified
for this review. It must be recognised that much of the research conducted by these
researchers investigates, to varying extents, the role of cochlear implants and the influence of
early identification and intervention for children who have a hearing loss. This finding is
congruent with research on hearing loss from the last decade, which has tended to heavily
focus on the role of the cochlear implant for children who have a hearing loss and the impact
of early identification and early intervention.
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Figure 4 Researchers with multiple publications
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Variables
influencing
outcomes for
children who
have a
permanent
hearing loss

Whilst there is mounting evidence to suggest that early identification and intervention can
lead to positive speech and language outcomes for children who have a hearing loss
(Calderon 2000; Yoshinaga-Itano et al. 1998), there is also evidence to suggest that a range of
other factors also influence outcomes. In a recent literature review, Dornan et al. (under
review) identified a range of other variables as also having an impact. Examples of these
variables include: educational interventions; the use of hearing aids; type of hearing
technology used; cognitive ability of the child; mode of communication used; educational
setting; and the aetiology of the hearing loss.
Other researchers in this field also support this notion. Yoshinaga-Itano (2003b) reported
results of research conducted from 1994 to 2001, which investigated predictors of successful
developmental outcomes for children who have a hearing loss. The variables considered in
this research included age at testing; mode of communication; ethnicity of the child; gender
of the child; degree of hearing loss; socio-economic status; and presence of additional
disabilities. Similarly, Gravel and O‟Gara (2003) provided a series of potential variables
which might have an impact on selection of communication approaches and hence on the
overall outcomes for a child. These included, age of hearing loss identification and
intervention; family involvement; use of hearing aids / cochlear implants; hearing status and
degree of hearing loss; and the presence of additional disabilities.
Whilst there is unequivocal evidence to support the positive influence of early identification
and intervention for children who have a hearing loss, there is ambiguous evidence on the
role of numerous other variables on outcomes for children who have a hearing loss.

Variables
identified in
the literature

Based on systematic reviewing of the literature, the CAHE review team was able to identify
numerous variables that were considered to have an impact on outcomes for children who
have a hearing loss. Some of these variables and their effects on outcomes were well
described (such as degree of hearing loss; age at cochlear implantation; and communication
mode) while others were poorly described (such as family structure; maternal characteristics;
ethnicity; and behavioural and psychological factors).

Classification
of variables
identified in
the literature

This systematic review identified more than 40 variables (independent), intrinsic and extrinsic
to the child, which were evaluated against a variety of measures (dependent variables). These
dependent variables were classified into three broad categories based on previously published
research*. They are
Category 1

Demographic factors
Ethnicity
Socioeconomic status
Gender

Category 2

Factors residing with the child
Age at onset of hearing loss
Cause of hearing loss
Degree of hearing loss
Duration of hearing loss
Cognitive ability (intelligence)

*

Thoutenhoofd, E., Archbold, S., Gregory, S., Lutman, M., Nikolopolous, T., & Sach, T. (2005). Paediatric
cochlear implantation: evaluating outcomes London: Whurr.
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Cognitive factors (e.g. short term memory)
Pre-cochlear implant variables
Presence/absence of other disabilities
Category 3

Factors relating to the support the child receives
Age at intervention/identification variables
o Age at detection of hearing loss
o Age of first fitting of hearing aids
o Age at cochlear implantation
o Age at exposure to sign language
Communication options
Communication programs
Lip-reading ability
Service/program factors
Intensity of intervention
Therapist‟s experience

o
o

Early intervention / educational placement
o Public versus private
o Mainstream versus special education
o Home versus centre-based
o Family-centred versus child-centred
Family factors
o Family structure
o Place of residence
o Family functioning
o Maternal characteristics
o Maternal employment
o Parental communication
o Parental hearing status
o Parental involvement
o Parental compliance
o Parental guidance
o Parental stress and coping
o Quality of parent-child interaction
Hearing technology factors
o Duration of hearing aid use (how long the child has been using
hearing aids)
o Use of unilateral versus bilateral hearing aids
o Use of cochlear implants (versus hearing aids)
o Duration of cochlear implant use
o Intensity of cochlear implant use (how much of the time the child
uses their cochlear implants)
o Cochlear implant characteristics
o Cochlear implant centres (geographical locations)

Reporting of
variables

Due to the large volume of literature and the complexity of the topic, the findings for
individual variables are presented in a three-step format.
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identified in
the literature

Step one

A brief introduction to the variable in question is presented with the aim of
„setting the scene‟.

Step two

Findings from literature relevant to this variable have been extracted and
presented in table form. Included in individual tables are details of:
publications; the sample investigated; outcomes measured; indications of
whether the variable had a significant finding (denoted in the green column
with positive symbol +) and, if so, details of its influence are recorded. If
there was a non-significant finding, the result has been represented with a
negative symbol (-).
Outcome measure constructs used in this research were also reported (such
as speech perception; social and emotional development; speech
intelligibility etc.), with tools used to measure these constructs reported in
abbreviated form. Appendix Twelve provides a complete list of all outcome
measures (independent variables) identified in this review.
Findings from all publications have been brought together to form a
composite diagram. The composite diagram consists of three segments. The
green segment represents significant findings, the red segment represents
non-significant findings, and the amber segment represents mixed findings
(when there is a combination of significant and non-significant findings).
The aim of the composite diagram is to provide a visual representation of
the effect of the dependent variable on measures of various outcomes.
Due to a lack of homogeneity of data, a true meta-analysis or any other
statistical analysis of combined data could not be undertaken. This
composite diagram is an alternative means of providing a „snap shot‟ of
synthesised findings. At best this review qualitatively synthesises evidence
from the literature and presents this in a narrative format.

Step three

A summary of key points is provided with the aim of grounding the
findings within the context of the research conducted. Any issues relating
to application of findings to a broader context are also discussed.
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VARIABLES INFLUENCING OUTCOMES FOR CHILDREN WHO HAVE A HEARING LOSS
Ethnicity

Overview
It has been suggested that the ethnicity of a child who has a hearing loss may influence a range of outcomes.
There have been no concerted efforts to investigate ethnicity as an individual factor in influencing outcomes. Nevertheless,
it is important to recognise the key role ethnicity might play in outcomes due to its close association with other variables
such as socioeconomic status and access to services and information, which together may influence outcomes.
If ethnicity does play a role in influencing outcomes, it is unknown if recent developments (such as early detection and
early intervention) mitigate the influence of ethnicity on hearing loss outcomes for children.

Table 1. Influence of ethnicity on dependent variables
Reference
Mayne,
YoshinagaItano & Sedey
(1998)

Sample
168 children who
had a hearing loss

Level: III-3
Score: 12/14

119 non-minority
47 minority
2 unknown

Mayne,
YoshinagaItano, Sedey &
Carey (1998)

113 children who
had a hearing loss

Level: III-3
Score: 12/14

75.2% AngloAmerican

Age:
0;8–1;10 years

Mean age:
2;7 (2;0-3;1) years

Receptive
language:
vocabulary

MacArthur
Communicative
Development
Inventory

–

Expressive
language:
vocabulary

MacArthur
Communicative
Development
Inventory

–

Outcomes

24.8% from a
minority group
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Reference

Sample
(predominantly
Hispanic)

Pipp-Siegel,
Sedey,
VanLeeuwen &
YoshinagaItano (2003)

200 children who
had a hearing loss

Level: III-3
Score: 12/14

Survey
Score: 9/14

Expressive
language

Minnesota Child
Development
Inventory:
Expressive
Language

Social-emotional
development:
mastery
motivation
(persistence at
moderately
difficult or
difficult tasks)

Dimensions of
Mastery
Motivation
Questionnaire

Academic
achievement:
examination
results

Secondary school
examination
results (General
Certificate of
Secondary
Education, UK)

Communication
competence

Teacher rating of
communication
competence and
social acceptance

Age:
0;6–6;0 years
Age at
intervention:
0;0-6;0 years
137 White
28 Hispanic
22 mixed or
unspecified
minority
5 AfricanAmerican
5 Asian-American
2 Native
American
1 missing

Powers (2003)

Outcomes

Adolescents who
had a hearing loss
Age:
16;0-16;11 years
Attending a
mainstream school
Sample survey
and achievement
data available
from
approximately 400

Social acceptance

+

Children with higher expressive language quotients were
significantly more likely to be White.

+

Children who were perceived by their mothers to be generally more
competent were also likely to be White.

+

White children had better examination results.

Not reported
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Reference

Sample
students in each
year of data
collection (1995
and 1996)

Stacey,
Fortnum,
Barton &
Summerfield
(2006)

468 children who
used cochlear
implants

Level: III-2
Score: 12/14

Age:
5;0-11;0

Outcomes

Speech
perception and
other auditory
skills

Categories of
Auditory
Performance

Use and
production of
speech

Speech
Intelligibility
Rating

Not reported

Parent and teacher
ratings of use and
production of
speech and of
academic ability

Not reported

Academic ability
and achievement

School attainment
levels (key stage
attainments)

Not reported

Educational
participation and
engagement

Teacher rating of
reading age and
participation and
engagement in
education

Not reported

Quality of life

Parent report of
quality of life,
social
development, and
ability to

Vocational
outcomes

+

White children had higher speech perception levels.
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Reference

Sample

YoshinagaItano and
Sedey (1999)

147 children who
had a hearing loss

Level: III-2
Score: 11/14

70% Caucasian
30% mostly
MexicanAmerican

Use of cochlear
implant

independently
perform tasks such
as shopping and
use of a telephone

Speech
production

Number of
different
consonants,
vowels, initial
blends and final
blends

Speech
intelligibility

Rating of overall
speech
intelligibility

Expressive
language

Minnesota Child
Development
Inventory

Age:
1;2–5;0 years

Outcomes

–

No significant differences were found between ethnicity and speech
variables.

–
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Figure 5 Composite diagram of influence of ethnicity on dependent variables
Synthesis of evidence representing
significant findings
Speech perception and other auditory skills
Categories of Auditory Performance
Speech Intelligibility Rating
Expressive language
Macarthur Child Development
Inventory
Academic achievement
Secondary school examination results
(Graduate Certificate of Secondary
Education, UK)
Parent and teacher ratings of use and
production of speech and of academic
ability
School attainment levels (key stage
attainments)

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Expressive language
Minnesota Child Development
Inventory

Synthesis of evidence representing nonsignificant findings
Speech production
Number of different consonants,
vowels, initial blends and final blends
Speech intelligibility
Rating of overall speech intelligibility
Receptive language: vocabulary
Minnesota Child Development
Inventory
Expressive language: vocabulary
Minnesota Child Development
Inventory

Social-emotional development: mastery
motivation (persistence at moderately
difficult or difficult tasks)
Dimensions of Mastery Motivation
Questionnaire
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Ethnicity

Key summary points
This synthesis of evidence identified six research studies that reported on the influence of ethnicity on receptive and
expressive language; social emotional development; academic achievement; and speech perception and production
outcomes for children who had a hearing loss.
Different methodologies were used to measure different aspects of speech and language development.
No differences were observed in the receptive and expressive vocabulary of toddlers from different ethnic backgrounds,
however differences with more generic measures of receptive and expressive language were found for children aged 0;66;0 years (Pipp-Siegel et al. 2003).
A difference in children‟s speech perception and expressive language was observed in two studies. Pipp-Siegel et al. (2003)
identified that white children had higher expressive language quotients. Similarly in research conducted by Stacey et al.
(2006), they identified that white children had higher speech perception levels. However, in research conducted by Mayne,
Yoshinaga-Itano and Sedey (1998), the researchers could not demonstrate any significant differences in terms of language
scores with respect to ethnicity.
In a survey conducted by Powers (2003) from the United Kingdom, white children were also reported to have higher
secondary school examination results. However, Powers (2003) cautions readers when interpreting the data due to several
methodological issues (such as interpretation and coding of data) and complexities in interpreting statistical results.
Stacey et al. (2006) noted that children from non white backgrounds have other confounding issues (such as low
socioeconomic status; varying disease profile) and highlight that the relationships between ethnicity; socioeconomic status;
and outcomes for health and education, are complex and interlinked and are yet to be fully understood.
In summary, these mixed findings indicated that the ethnicity may influence speech and language outcomes. However, the
mechanisms that influence these outcomes are not well understood. The findings do underscore the importance of ensuring
that ethnicity is one of the variables factored into the developmental support programs of children who have a hearing loss
and their families.
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Socioeconomic status
(SES)

Overview
The influence of socioeconomic status on language outcomes has been well documented both for children who have normal
hearing and children who have a hearing loss. However, accurately defining and capturing SES is difficult because of
different perspectives on SES, the relevance of SES, and measurement of SES. Additionally, SES itself is continually
changing thus making capturing data on SES over a period of time difficult.
Documentation and recognition of SES is important because of potential relationship to access to appropriate health and
educational services once a hearing loss has been detected, particularly in minority groups.
To confound this issue further, there is very little uniformity in how SES is defined in research in the field of hearing loss.
There is great variability in what constitutes SES and what factors contribute to it, i.e. income, social class, parental
occupation, prestige and geographic location.

Table 2. Influence of socioeconomic (SES) status on dependent variables
Reference

Sample

Connor &
Zwolan
(2004)

91 children who
used cochlear
implants

Level: III-2
Score: 9/14

Mean age at data
collection:
11.0±2.7 years

Measurement
of SES
„Low SES‟:
child qualified
for Medicaid
and statefunded
insurance

Outcomes
Expressive and
receptive
vocabulary

–

Expressive One
Word Picture
Vocabulary
Test

versus
„Medium SES‟:
(family had
private
insurance)

WoodcockJohnson Picture
Vocabulary
Subtest

Reading ability

Woodcock
Reading
Mastery Tests –
Revised:
Passage
Comprehension
Subtest

+

Children from „Low SES‟ families achieved significantly
lower reading comprehension scores than children from
„Medium SES‟ families.
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Reference

Sample

Easterbrooks, 40 children who
O‟Rourke & had a hearing loss
Todd (2000) and their families
Level: III-2
Score: 9/14

Geers (2003)
Level: III-2
Score: 12/14

Geers,
Brenner &
Davidson
(2003)
Level: III-3
Score: 10/14

Measurement
of SES
Family income

Age:
<10.5 years
Attended
Auditory-Verbal
programs
181 children who
used cochlear
implants
Age:
8;0-9;11 years

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Rating based
on parental
income and
education

Outcomes
Outcomes of
AuditoryVerbal
therapy:
successful
graduation
versus leaving
because of
dissatisfaction
Reading ability

Woodcock
Reading
Mastery Tests –
Revised

–

The two groups did not differ significantly in family
income; however the average income of the total sample
was notably higher than the average income of the general
population. This made data comparisons difficult.

+

Children from higher socioeconomic backgrounds had a
significant advantage in their reading skills. Child and
family factors collectively explained 25% of the variance
in reading outcomes.

Peabody
Individual
Achievement
Test
Rating based
on parental
income and
education

Speech
perception

Early Speech
Perception Test
for Profoundly
HearingImpaired
Children

–

Video Game
Test of Speech
Pattern
Contrast
Perception

–

Word
Intelligibility

–
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Reference

Geers,
Nicholas &
Sedey (2003)
Level: III-3
Score: 11/14

Sample

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Outcomes

Measurement
of SES

Rating based
on parental
income and
education

by Picture
Identification
Lexical
Neighborhood
Test

–

Children‟s
Audio-Visual
Enhancement
Test

–

Receptive
language:
syntax

Test of
Auditory
Comprehension
of Language –
Revised

+

Expressive
language

Index of
Productive
Syntax

+

Mean Length
of Utterance

+

Number of
different words

+

Higher SES was significantly associated with better
language skills regardless of the child‟s mode of
communication.

Use of bound
morphemes
Narrative task
Speech/Sign
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Reference

Sample

Hodges,
Dolan,
Balkany,
Schloffman
& Butts
(1999)

58 children who
used cochlear
implants

Level: III-2
Score: 7/14

Assessed:
After 3;0–5;0
years cochlear
implant use

Martineau,
Lamarche,
Marcoux &
Bernard
(2001)

112 children who
had a hearing loss

Outcomes

Measurement
of SES

interview

5-point scale
based on
occupation

Speech
perception

Phonetically
Balanced
Kindergarten
Words Test

+

Higher SES was a significant predictor of better speech
perception performance.

Parental
income

Academic
achievement

School Grades
in Reading /
Writing

+

The oral approach was found to be associated with better
reading/writing scores and a lower risk of academic delay
for children from average to higher income families. For
children from lower income families, the average
reading/writing scores were not significantly different,
regardless of the communication mode adopted.

Education level
of the primary
caregiver

Receptive
language:
vocabulary

MacArthur
Communicative
Development
Inventory

–

Education level
of the primary
caregiver

Expressive
language:
vocabulary

MacArthur
Communicative
Development
Inventory

–

Age at cochlear
implantation:
2;0–17;0 years

Age:
6;0–12;0 years

Level: III-3
Score: 12/14
Mayne,
YoshinagaItano &
Sedey (1998)

168 children who
had a hearing loss
Age:
0;8-1;10 year

Level: III-3
Score: 12/14
Mayne,
YoshinagaItano, Sedey
& Carey

113 children who
had a hearing loss
Age:
2;0-3;1 years
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Reference

Sample

(1998)

Outcomes

Measurement
of SES

Level: III-3
Score: 12/14
Musselman,
& KircaaliIftar (1996)
Level: III-3
Score: 12/14

20 children who
had a hearing loss
Age:
5;0–7;0 years

Father‟s
education and
income

Speech
production

Variety of
measures based
on Ling‟s
phonological
level analysis

–

Rating based
on parental
income and
education

Socialemotional
development:
adjustment

Pictorial Scale
of Perceived
Competence
and Social
Acceptance for
Young
Children

–

MeadowKendall SocialEmotional
Assessment
Inventory for
Deaf and
Hearing
Impaired
Students

–

The mean SES scores for the „high speech‟ and the „low
speech‟ groups were not significantly different.

10 „high speech‟
10 „low speech‟
Mean age in both
groups:
7;0 years

Nicholas &
Geers
(2003b)
Level: III-2
Score: 11/14

181 children who
used cochlear
implants
Age:
8;0-9;11
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Reference

Sample

O‟Donoghue, 40 children who
Nikolopoulos used cochlear
& Archbold
implants
(2000)
Mean age at
cochlear
Level: III-2
implantation:
Score: 8/14
4;4 years

Outcomes

Measurement
of SES
Social class
(not further
defined)

Speech
perception

Connected
discourse
tracking:
number of
words per
minute
correctly
identified

–

Family income,
maternal
education

Expressive
language

Minnesota
Child
Development
Inventory:
Expressive
Language

–

Socialemotional
development:
mastery
motivation

Dimensions of
Mastery
Motivation
Questionnaire

–

Academic
achievement

Graduate
Certificate of
Secondary
Education
examination
results (UK)

+

Assessed:
5;0 years postoperatively.
Pipp-Siegel,
Sedey,
VanLeeuwen
&
YoshinagaItano (2003)

200 children who
had a hearing loss
Age:
0;6–6;0 years

Level: III-3
Score: 12/14

Powers
(2003)
Survey
Score: 9/14

179 and 181
adolescent students
who had a hearing
loss
Age: 16;0 years
Achievement data
from 1995 and
1996 respectively

Eligibility for
free school
meals

Neither measure of SES was significantly associated with
expressive language skills or mastery motivation.

In both groups of students there was a statistically
significant positive association between better examination
results and no eligibility for free school meals. SES was
one of the strongest predictors of examination results,
although it explained only about 5% of the variance in
outcomes.
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Reference
Stacey,
Fortnum,
Barton &
Summerfield
(2006)
Level: III-2
Score: 12/14

Sample
468 children who
used cochlear
implants
2390 children who
had a hearing loss
who did not use
cochlear implants
Mean Age:
12;0 (3;0–20;0)
years

Measurement
of SES
Parental
occupational
skill level:
4-point scale
with 1 highest
and 4 lowest

Outcomes
Speech
perception and
other auditory
skills

Categories of
Auditory
Performance

Use and
production of
speech

Speech
Intelligibility
Rating

Academic
ability and
achievement

School
attainment
levels (key
stage
attainments)
Parent and
teacher ratings
of academic
ability

Educational
participation
and
engagement

Teacher rating
of reading age
and
participation
and
engagement in
education

Quality of life

Parent report of
quality of life,
social
development,
and

+

SES was measured by parental occupational skill level
(Level 3 or Level 4 versus Level 1). SES ranked fourth in
terms of importance, with regards to the level of statistical
significance and percentage of significant associations
with outcomes, in relation to auditory performance and
communication.
Note: Chronological age, presence or absence of other
disabilities and degree of hearing loss ranked higher.

+

SES was measured by parental occupational skill level
(Level 3 or Level 4 versus Level 1). SES ranked fourth in
terms of importance, with regards to the level of statistical
significance and percentage of significant associations
with outcomes, in relation to educational achievements.
Note: Chronological age, presence or absence of other
disabilities and degree of hearing loss ranked higher.
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Reference

Tobey,
Geers,
Brenner,
Altuna &
Gabbert
(2003)

Sample

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Outcomes

Measurement
of SES

Rating based
on parental
income and
education

independence
in daily living
Speech
production
Speech
intelligibility

Level: III-2
Score: 11/14

Percentage
correct
consonants and
vowels

+

SES was a significant independent predictor of speech
production scores.
Child and family characteristics collectively accounted for
22% of the variance in speech production outcomes.

McGarr
Sentence
Intelligibility
Test
Parent rating of
speech
intelligibility
Time devoted
to
communication
repair

Wake,
Poulakis,
Hughes,
CareySargeant &
Rickards
(2005)
Level: III-2
Score: 11/14

86 children who
had a hearing loss
Age:
7;0-8;11 years

Maternal
educational
level
Paternal
occupational
prestige

Expressive
language

Clinical
Evaluation of
Language
Fundamentals

–

Receptive
language

Clinical
Evaluation of
Language
Fundamentals

+

Receptive
language:
vocabulary

Peabody
Picture
Vocabulary
Test

–

Receptive language scores on the Clinical Evaluation of
Language Fundamentals were significantly and
moderately correlated with maternal education; there was
no significant relationship with paternal occupation.

–
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Reference

Sample

Measurement
of SES

Outcomes
Speech
production

Reading ability
YoshinagaItano &
Sedey (1999)
Level: III-2
Score: 11/14

147 children who
had a hearing loss
Age:
1;2–5;0 years

Maternal
educational
level

Goldman
Fristoe Test of
Articulation

–

Reading
Progress Test 1

Speech
production

Number of
different
consonants,
vowels, initial
blends and final
blends

–

Speech
intelligibility

Rating of
overall speech
intelligibility

–

Minnesota
Child
Development
Inventory

–

Expressive
language

Page | 65

Figure 6 Composite diagram of influence of socioeconomic status on dependent variables
Synthesis of evidence representing
significant findings
Speech perception and other auditory skills
Phonetically Balanced Kindergarten
Words Test
Categories of Auditory Performance
Speech Intelligibility Rating
Speech production
Percentage correct consonants and
vowels
Time devoted to communication repair
Speech intelligibility
McGarr Sentence Intelligibility Test
Parent rating of speech intelligibility
Receptive and expressive syntax
Test of Auditory Comprehension of
Language – Revised
Index of Productive Syntax
Mean Length of Utterance
Use of bound morphemes
Narrative task
Speech/sign interview
Clinical Evaluation of Language
Fundamentals (receptive)
Expressive and receptive vocabulary
Test of Auditory Comprehension of
Language – Revised
Number of different words
Reading ability
Woodcock Reading Mastery Tests –

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Speech perception
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Lexical Neighbourhood Test
Children‟s Audio-Visual Enhancement
Test
Connected discourse tracking: number
of words per minute correctly
identified
Speech production
Number of different consonants,
vowels, initial blends and final blends
Goldman Fristoe Test of Articulation
Speech intelligibility
Rating of overall speech intelligibility
Parent interview
Minnesota Child Development
Inventory (expressive)
Clinical Evaluation of Language
Fundamentals (expressive)
Expressive language
Variety of measures based on Ling‟s
phonological level analysis
Expressive and receptive vocabulary
Woodcock-Johnson: Picture
Vocabulary Subtest
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Revised: Passage Comprehension
Subtest
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
Academic achievement
School grades in reading/writing
Graduate Certificate of Secondary
Education examination results (UK)
School attainment levels (key stage
attainments)
Parent and teacher ratings of academic
ability
Educational participation and engagement
Teacher rating of reading age and
participation and engagement in
education
Quality of life
Parent report of quality of life, social
development, and independence in
daily living

Expressive One Word Picture
Vocabulary Test
MacArthur Communicative
Development Inventory
Peabody Picture Vocabulary Test
(receptive)
Reading ability
Reading Progress Test 1
Social-emotional development: adjustment
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students
Dimensions of Mastery Motivation
Questionnaire
Outcomes of auditory-verbal therapy:
successful graduation versus leaving
because of dissatisfaction
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Socioeconomic status
(SES)

Key summary points
This synthesis of the literature identified 18 research studies reporting the influence of SES on a number of outcomes for
children who have a hearing loss.
The literature was characterised by variability in the definition of SES, outcome constructs measured (such as language,
academic achievement and socio-emotional development), and measures used to assess outcomes.
No clear trends emerged regarding the influence of SES on socio-emotional development, educational participation and
engagement, and quality of life.
There was some evidence that SES may influence reading ability and academic achievement for children aged 6;0 to 16;0
years as demonstrated by Connor and Zwolan (2004), Geers (2003), Martineau et al. (2001) and Powers (2003). It must be
recognised that reading ability and academic achievement may be influenced by other factors such as regular access to
quality health services, teaching and learning opportunities, and home environment.
Expressive vocabulary and syntax did not seem to be affected by SES for children 5;0 years and younger but differences
emerged for children older than 5;0 years (Geers, Nicholas and Sedey 2003).
Receptive language did not seem to be affected by socioeconomic status for children 5;0 years and younger but differences
emerged for children older than 5;0 years (Geers, Nicholas and Sedey 2003).
It can be hypothesised that these differences between younger and older children may reflect the method of measurement as
some of the tests accept gesture as language in young children. Other factors associated with educational and learning
environments may influence the outcomes of older children.
Some authors highlight the need to carefully examine these findings. Martineau et al. (2001) question the relationship
between family‟s SES and provision of appropriate services and Connor and Zwolan (2004) highlight the presence of
several confounding factors, such as family stress, health issues, single-parent households, which frequently co-exist with
low SES. Connor and Zwolan (2004) highlight that these factors, either in combination or in isolation, can negatively
influence children‟s outcomes.
In summary, these mixed findings indicated that SES may influence speech and language outcomes for children who have a
hearing loss. However, the mechanisms that influence these outcomes are not well understood. The findings underscore the
importance of ensuring that SES is one of the variables factored into the design and delivery of services to children who
have a hearing loss and their families.
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Gender

Overview
Whilst the gender of children who have a hearing loss is thought to influence outcomes, this relationship has not been well
researched.
The current research on hearing children indicates that girls and boys learn differently (Easterbrooks & O‟Rourke 2001).
It is therefore important to gain a greater understanding of the influence of gender on the outcomes of children who have a
hearing loss.

Table 3. Influence of gender on dependent variables
Reference
Connor &
Zwolan (2004)
Level: III-2
Score: 9/14

Sample
91 children who
use cochlear
implants

Expressive and
receptive
vocabulary

Mean age at data
collection:
11.0±2.7 years
Oral
Communication

Easterbrooks &
O‟Rourke
(2001)

40 children who
had a hearing loss
and their families

Level: III-2
Score: 8/14

Attended
Auditory-Verbal
programs

Woodcock-Johnson:
Picture Vocabulary
Subtest

–

Outcomes

Expressive One
Word Picture
Vocabulary Test
Reading ability

Woodcock Reading
Mastery Tests –
Revised: Passage
Comprehension
Subtest

–

Cognitive
assessment

Leiter International
Performance Scale

+

Boys were rated as less attentive, worse organised, more impulsive,
less socially able, more temperamental, and more reactive than the
girls

+

Boys were significantly more delayed than girls in parent-reported
reading and language ability.

Reading/language Parent interview and
questionnaire data
delay
on attitudes to
auditory-verbal
therapy and
children‟s language
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Reference
Easterbrooks,
O‟Rourke &
Todd (2000)
Level: III-2
Score: 9/14

Geers (2003)
Level: III-2
Score: 12/14

Geers, Brenner
& Davidson
(2003)
Level: III-3
Score: 10/14

Sample
40 children who
had a hearing loss
and their families
Age:
< 10.5 years
Attended
Auditory-Verbal
programs
181 children who
used cochlear
implants

Outcomes of
auditory-verbal
therapy:
successful
graduation
versus leaving
because of
dissatisfaction
Reading ability

Age:
8;0-9;11 years
181 children who
used cochlear
implants
Age:
8;0-9;11 years

Outcomes

progress

Woodcock Reading
Mastery Tests –
Revised

+

Girls were significantly more likely to graduate from AuditoryVerbal Therapy than boys, and parents of boys were significantly
more likely to express dissatisfaction with therapy than parents of
girls.

+

Girls had significantly higher reading scores than boys.

Peabody Individual
Achievement Test
Speech
perception

Early Speech
Perception Test for
Profoundly HearingImpaired Children

–

Video Game Test of
Speech Pattern
Contrast Perception
Word Intelligibility
by Picture
Identification
Lexical
Neighborhood Test
Children‟s AudioPage | 70

Reference

Geers,
Nicholas &
Sedey (2003)
Level: III-3
Score: 11/14

Sample

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Outcomes

Visual Enhancement
Test
Receptive
language: syntax

Test of Auditory
Comprehension of
Language – Revised

+

Expressive
language

Index of Productive
Syntax

+

Girls had significantly higher language scores regardless of their
mode of communication.

Mean Length of
Utterance
Number of different
words
Use of bound
morphemes
Narrative task
Speech/sign
interview
Hintermair
(2006)
Level: III-2
Score: 9/14

416 parents of
children who had a
hearing loss
213 mothers
213 fathers

Social-emotional
development

Parenting Stress
Index

–

Strengths and
Difficulties
Questionnaire-D
Sense of Coherence
Questionnaire
Social Support
Questionnaire
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Reference
Horn, Davis,
Pisoni &
Miyamoto
(2005)

Sample
44 children who
used cochlear
implants

Level: III-3
Score: 10/14
Marttila &
Karikoski
(2006)
Level: III-3
Score: 12/14

Musselman &
Kircaali-Iftar
(1996)
Level: III-3
Score: 12/14

328 children and
adolescents who
had a hearing loss
Age:
1;0–18;0 years

20 children who
had a hearing loss

Cognitive
development:
response delay
(behavioural
inhibition)

Preschool Delay
Task (Gordon
Diagnostic System)

+

Use of hearing
aids

Use of hearing aids
as determined from
case notes and
professional report

–

Use of bilateral
versus unilateral
hearing aids

–

Speech
production

Variety of measures
based on Ling‟s
phonological level
analysis

–

Social-emotional
development:
adjustment

Pictorial Scale of
Perceived
Competence and
Social Acceptance
for Young Children

–

Age:
5;0–7;0 years

Outcomes
Gender was a significant independent predictor of response delay
scores, with girls having significantly higher scores than boys. The
estimated mean error ratio score was 0.65 for girls and 0.52 for
boys. This finding indicates that female participants demonstrate
higher performance on the delay task than male participants.

The gender composition of the „high speech‟ group and the „low
speech‟ group did not differ significantly.

10 „high speech‟
10 „low speech‟
Mean age:
7;0 years in both
groups

Nicholas &
Geers (2003b)
Level: III-2
Score: 11/14

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Meadow-Kendall
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Reference

Sample

Outcomes

Social-Emotional
Assessment
Inventory for Deaf
and Hearing
Impaired Students
Parent rating of
satisfaction with
cochlear implant

Pipp-Siegel,
Sedey,
VanLeeuwen
& YoshinagaItano (2003)
Level: III-3
Score: 12/14
Powers (2003)
Survey
Score: 9/14

200 children who
had a hearing loss

Expressive
language

Minnesota Child
Development
Inventory:
Expressive language

Mean age at
intervention:
1;3 ± 1;1 years

Social-emotional
development:
mastery
motivation

Dimensions of
Mastery Motivation
Questionnaire

179 and 181
adolescent students
who had a hearing
loss

Academic
achievement

Graduate Certificate
of Secondary
Education
examination results
(UK)

Age:
0;6–6;0 years

Age: 16;0 years

+

Gender was a significant independent predictor of outcome, with
boys having significantly higher expressive language quotients than
girls.

–

Achievement data
from 1995 and
1996 respectively
Age at diagnosis
before or after:
0;0-1;0 year
1;0-2;0 years
2;0-3;0 years
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Reference
Stacey,
Fortnum,
Barton &
Summerfield
(2006)
Level: III-2
Score: 12/14

Tobey, Geers,
Brenner,
Altuna &
Gabbert (2003)
Level: III-2
Score: 11/14

Sample
468 children who
used cochlear
implants
2390 children who
had a hearing loss
who did not use
cochlear implants

Speech
perception and
other auditory
skills

Categories of
Auditory
Performance

+

Speech
production

Percentage correct
consonants and
vowels

+

Speech
intelligibility

McGarr Sentence
Intelligibility Test

Outcomes
Gender was significantly associated with higher levels of speech
perception, with girls having better performance than boys.

Age:
3;0–20;0 years
181 children who
used cochlear
implants
Programs rated on
a scale from 1
(sign-only) to 6
(auditory-verbal)

Gender was a significant independent predictor of speech
production scores: girls typically demonstrated higher performance
and were less variable across the production measures than boys.

Parent rating of
speech intelligibility
Time devoted to
communication
repair

YoshinagaItano & Sedey
(1999)
Level: III-2
Score: 11/14

147 children who
had a hearing loss

Speech
production

Number of different
consonants, vowels,
initial blends and
final blends

Speech
intelligibility

Rating of overall
speech intelligibility

Expressive
language

Minnesota Child
Development
Inventory

Age:
1;2–5;0 years

–

–
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Figure 7 Composite diagram of influence of gender on dependent variables
Synthesis of evidence representing
significant findings
Speech perception and other auditory skills
Categories of Auditory Performance
Speech production
Percentage correct consonants and
vowels
Speech intelligibility
McGarr Sentence Intelligibility Test
Parent rating of speech intelligibility
Time devoted to
communication repair
Receptive language
Test of Auditory Comprehension of
Language – Revised
Expressive language
Index of Productive Syntax
Mean Length of Utterance
Number of different words
Use of bound morphemes
Narrative task
Speech/sign interview
Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
Cognitive development: response delay
(behavioural inhibition)
Preschool Delay Task (Gordon

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Expressive language
Minnesota Child Development
Inventory

Synthesis of evidence representing nonsignificant findings
Speech perception
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Lexical Neighborhood Test
Children‟s Audio-Visual Enhancement
Test
Speech production
Number of different consonants,
vowels, initial blends and final blends
Variety of measures based on Ling‟s
phonological level analysis
Speech intelligibility
Rating of overall speech intelligibility
Expressive and receptive vocabulary
Woodcock-Johnson: Picture
Vocabulary Subtest
Expressive One Word Picture
Vocabulary Test
Reading ability
Woodcock Reading Mastery Tests –
Revised: Passage Comprehension
Subtest
Academic achievement
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Diagnostic System)
Cognitive assessment
Leiter International Performance Scale
Reading/language delay
Parent interview and questionnaire
data on attitudes to auditory-verbal
therapy and children‟s language
progress
Outcomes of auditory-verbal therapy:
successful graduation versus leaving
because of dissatisfaction

Graduate Certificate of Secondary
Education examination results (UK)
Motor development
Minnesota Child Development
Inventory
Social-emotional development
Parenting Stress Index
Strengths and Difficulties
Questionnaire-D
Sense of Coherence Questionnaire
Social Support Questionnaire
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students
Parent rating of satisfaction with
cochlear implant
Use of device and use of bilateral versus
unilateral amplification
Use of hearing aids as determined
from case notes and professional
report
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Gender

Key summary points
The synthesis of literature identified 16 research studies which reported on the influence of gender on a range of outcomes
for children who have a hearing loss.
Gender differences were reported in 8 studies, and where there was a difference, girls outperformed boys on language
based outcomes in 7 of these studies. No gender pattern emerged in relation to age. This finding is congruent with findings
in hearing children.
In contrast, Pipp-Siegel et al. (2003) reported that boys had better expressive language skills than girls. This finding may be
an artefact as the girls in the study had more severe hearing loss than the boys. The authors also noted that this bias may be
a „function of characteristics of the Minnesota Child Development Inventory‟ (Pipp-Siegel et al. 2003, p. 141) as this
measure adjusts age scores on the expressive language scale by gender due to males demonstrating lower raw scores than
females of the same chronological age, in the normative sample of the test.
No clear conclusions emerge regarding the influence of gender on socio-emotional development, response delay, and
academic achievement for children who have a hearing loss due to the small number of research studies addressing these
outcomes.
Differences in outcomes documented between males and females who have a hearing loss seem remarkably similar to the
hearing population, indicating that hearing loss itself may not be the determining factor in this observation. More research
is required to continue tracking gender differences over periods of time across a range of outcomes.
In summary, these mixed findings indicate that gender may influence speech and language outcomes for children who have
a hearing loss in much the same way that it influences children who do not have hearing loss. The findings suggest that
gender should be given consideration in the design and delivery of services for children who have a hearing loss and their
families.

Page | 77

Age at onset of hearing
loss

Overview
There is evidence in the literature that children who have a late onset hearing loss achieve better outcomes than children
who have an early onset hearing loss. This is noted to be particularly significant for children who have a profound hearing
loss. It has been hypothesised that this is a result of children who have a late onset hearing loss having the opportunity to
develop a sound foundation of both listening skills and receptive and expressive language development.
Much of this research has focussed on children who use cochlear implants. Dowell et al. (2002, p. 13) notes that since
childhood cochlear implantation began age of onset of hearing loss has been a source of significant interest as a „predictive
variable‟. Age of onset of hearing loss has been reported to have an influence on the speech and language outcomes
(Blamey et al. 2001b), the reading competence (Damen et al. 2006) and the academic outcomes (Powers 2003) of children
who use a cochlear implant.
However, it must be recognised that for children who have a late onset hearing loss, other comorbidities associated with the
cause of their hearing loss could also have a negative effect on outcomes.

Table 4. Influence of age at onset of hearing loss on dependent variables
Reference
Archbold,
O‟Donoghue &
Nikolopolous
(1998)
Level: III-2
Score: 11/14
Damen, van
den OeverGoltstein,
Langereis,
Chute &
Mylanus
(2006)
Level: III-2

Sample
85 children who
used cochlear
implants
Mean age at
cochlear
implantation:
5;3 (1;9–16;11)
years
32 children who
used cochlear
implants

Cochlear implant
use

Parent-and
teacher-rated
cochlear implant
use

–

Functioning in
mainstream
education

Assessment of
mainstream
performance

+

Outcomes

Children who became deaf prelingually performed better than
children who were congenitally deaf.

Mean age at
cochlear
implantation:
3.7 (1.0–9.7) years
Duration of
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Reference
Score: 9/14

Sample
cochlear implant
use:
1.0-9.1 (mean:
5.0) years

Dillon,
Burkholder,
Cleary &
Pisoni (2004)

76 children who
used cochlear
implants

Level: III-2
Score: 11/14
Dowell,
Dettman,
Blamey, Barker
& Clark (2002)

Non-word
repetition task

Children‟s Test of
Non-word
Repetition

+

Older age at onset of hearing loss was associated with higher nonword repetition ratings.

Speech
perception

Phonetically
Balanced
Kindergarten
Words Test

+

Older age at onset of hearing loss was a significant predictor of
speech perception scores, however individually it accounted for only
a small proportion of the total variance in scores.

Speech
perception

Early Speech
Perception Test
for Profoundly
Hearing-Impaired
Children

–

Video Game Test
of Speech Pattern
Contrast
Perception

–

Word
Intelligibility by
Picture

–

Mean age at
cochlear
implantation: 3.3
years
102 children who
used cochlear
implants

Level: III-3
Score: 10/14

Mean age at
cochlear
implantation:
5.9 (1.5–17.6)
years

Geers, Brenner
& Davidson
(2003)

181 children who
used cochlear
implants

Level: III-3
Score: 10/14

Outcomes

Mean age at
cochlear
implantation:
3;4 (1;8–5;4)
years

Page | 79

Reference

Geers (2003)
Level: III-2
Score: 12/14

Sample

181 children who
used cochlear
implants

Outcomes

Identification

Reading ability

Mean age at
cochlear
implantation:
3;4 (1;8–5;4)
years

Lexical
Neighborhood
Test

–

Children‟s AudioVisual
Enhancement Test

–

Woodcock
Reading Mastery
Tests – Revised

+

Older age at onset of hearing loss was associated with better reading
outcome.

Older age at onset of hearing loss was associated with higher total
language (but not spoken language) competence.

Peabody
Individual
Achievement Test
Lexical Decision
Task
Rhyming task

Geers, Nicholas 181 children who
& Sedey (2003) used cochlear
implants
Level: III-3
Mean age at
Score: 11/14
cochlear
implantation:
3;4 (1;8–5;4)
years

Receptive
language

Test of Auditory
Comprehension of
Language –
Revised

+

Expressive
language

Index of
Productive Syntax

–

Mean Length of
Utterance

–

Number of
different words

–
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Reference

Horn, Davis,
Pisoni &
Miyamoto
(2005)
Level: III-3
Score: 10/14
Kiese-Himmel
& Reeh (2006)
Level: III-2
Score: 10/14

Nicholas &
Geers (2003b)
Level: III-2
Score: 11/14

Sample

47 children who
used cochlear
implants
Mean age at
cochlear
implantation:
4.4 ±1.4 years
27 children who
had a hearing loss
Mean age at
identification of
hearing loss:
2;7 (1;2–4;4)
years

181 children who
used cochlear
implants
Mean age at
cochlear
implantation:

Outcomes
Use of bound
morphemes

–

Narrative task

–

Speech/sign
interview

–

Cognitive
development:
response delay
(behavioural
inhibition)

Preschool Delay
Task (Gordon
Diagnostic
System)

–

Expressive
language:
vocabulary

German Picture
Naming Tests

+

Measure of
perceived SelfCompetence

Pictorial Scale of
Perceived
Competence and
Social Acceptance
for Young
Children
(modified version)

Older age at onset of hearing loss was associated with better
expressive language at the first test interval only.

Kaufman
Assessment
Battery for
Children: German
Version,
Vocabulary
Subtest
–
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Reference

Powers (2003)
Survey
Score: 9/14

Sample
3;4 (1;8–5;4)
years

Adolescent
students who had
a hearing loss
Age:
16;0 years

Outcomes
Parents rating of
Child’s
Adjustment

Meadow-Kendall
Social-Emotional
Assessment
Inventory for Deaf
and Hearing
Impaired Students

–

Academic
achievement:
examination
results

Graduate
Certificate of
Secondary
Education
examination
results (UK)

+

Older age at onset of hearing loss was associated with better
examination results in the 1996 cohort, but not the 1995 cohort.

Speech
perception and
other auditory
skills

Categories of
Auditory
Performance

+

Across most domains, reported outcomes were better for children
with older age at onset of hearing loss (>3;0 years) .

Use and
production of
speech

Speech
Intelligibility
Rating

Attended
mainstream
schools
Stacey,
Fortnum,
Barton &
Summerfield
(2006)
Level: III-2
Score: 12/14

468 children who
used cochlear
implants
2390 children who
had a hearing loss
who did not use
cochlear implants
Age:
3;0–20;0 (mean =
12;0) years
Children who used
cochlear implants
grouped by:
Age at cochlear
implantation:

Parent and teacher
ratings of speech
skills and
academic ability
Academic
achievement

School
achievement
scores (key stage
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Reference

Sample
<5;0 years
≥5;0 years
Duration of
cochlear implant
use:
<2;0 years
≥2;0 years
<4;0 years
≥4;0 years

Tobey, Geers,
Brenner,
Altuna &
Gabbert (2003)
Level: III-2
Score: 11/14

181 children who
used cochlear
implants
Mean age at
cochlear
implantation:
3;4 (1;8–5;4)
years

Outcomes

attainments)
Educational
participation and
engagement

Teacher rating of
reading age and
participation and
engagement in
education

Quality of life

Parent report of
quality of life,
social
development, and
ability to
independently
perform tasks such
as shopping and
use of a telephone

Speech
intelligibility

Percentage correct
consonants and
vowels

Other aspects of
speech
production

McGarr Sentence
Intelligibility Test

–

Parent rating of
speech
intelligibility
Time devoted to
repairing
communicational
breakdown
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Figure 8 Composite diagram of influence of age of onset of hearing loss on dependent variables
Synthesis of evidence representing
significant findings
Speech perception
Phonetically Balanced Kindergarten
Words Test
Categories of Auditory Performance
Speech production
Parent and teacher ratings of use and
production of speech and of academic
ability
Speech intelligibility
Speech Intelligibility Rating
Receptive language
Test of Auditory Comprehension of
Language – Revised
Expressive language: vocabulary
German Picture Naming Tests
Kaufman Assessment Battery for
Children: German Version,
Vocabulary Subtest
Columbia Mental Maturity Scale
Non-word repetition task (involving speech
perception, speech production and working
memory)
Children‟s Test of Non-word
Repetition
Functioning in mainstream education
Assessment of Mainstream

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Speech perception
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Lexical Neighborhood Test
Children‟s Audio-Visual Enhancement
Test
Speech production
Percentage correct consonants and
vowels
McGarr Sentence Intelligibility Test
Parent rating of speech intelligibility
Time devoted to communication repair
Reading ability
Parent rating of satisfaction with
cochlear implantation
Expressive language-syntax
Index of Productive Syntax
Mean Length of Utterance
Use of bound morphemes
Expressive language - Vocabulary
Number of different words
Receptive and expressive languagePage | 84

Performance
Academic ability and achievement
Graduate Certificate of Secondary
Education, examination results (UK)
School attainment levels (key stage
attainments)
Parent and teacher ratings of use and
production of speech and of academic
ability
Educational participation and engagement
Teacher rating of reading age and
participation and engagement in
education
Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
Lexical Decision Task
Rhyming task

discourse
Narrative task
Speech/sign interview
Device use
Parent- and teacher-rated device use
Cognitive development: response delay
(behavioural inhibition)
Preschool Delay Task (Gordon
Diagnostic System)
Psychosocial development/Measure of
perceived self competence/Parent rating of
child adjustment
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children (modified version)
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students

Quality of life
Parent report of quality of life, social
development, and ability to
independently perform tasks such as
shopping and use of a telephone
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Age of onset of hearing
loss

Key summary points
This synthesis of evidence identified 13 research studies reporting on the influence of age at onset of hearing loss on
outcome.
Different outcome measures were used to measure speech and language skills, reducing the capacity for direct comparisons
between studies. Generic outcome constructs were also reported including academic achievement and social acceptance.
A trend emerged indicating better speech perception, speech production, vocabulary and reading outcomes for children who
had a later onset of their hearing loss. In 11 of these 13 studies children used cochlear implants. These findings point to the
importance of early linguistic experiences in the first few years of life to optimise achievements in the use of devices such
as cochlear implants.
In contrast, Geers, Brenner and Davidson (2003) found that the age of onset of hearing loss did not influence the speech
perception, speech intelligibility or speech production outcomes in young children, indicating the value of early detection
and early intervention.
Age at onset of hearing loss was not found to influence quality of life or psychosocial development. This finding must be
considered cautiously as it is based on only one study.
In summary, the later the onset of a hearing loss, the better the outcome. However, the disadvantage for children who have
an early onset hearing loss may be mitigated by early detection and early intervention.
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Cause of hearing loss

Overview
The aim of this section was to explore the impact of the cause of hearing loss on outcomes for children who have a hearing
loss.

Table 5. Influence of cause of hearing loss on dependent variables
Reference
Allum,
Greisiger,
Straubhaar,
Carpenter
(2000)
Level: III-2
Score: 8/14

Sample
71 children who
used cochlear
implants

Auditory skills

Level: III-2
Score: 11/14

85 children who
used cochlear
implants
Cause and timing
of hearing loss:
37 congenital
38 meningitis
10 not specified

–

Meaningful
Auditory
Integration Scale

Cause and timing
of hearing loss:
51 congenital with
unknown cause
14 meningitis
2 progressive

MonosyllabicTrocheePolysyllabic Test
(subscale of
PLOTT)

Age at cochlear
implantation:
≥ 7;0 years
< 7;0 years
< 3;0 years
Archbold,
O‟Donoghue &
Nikolopolous
(1998)

Listening Progress
Profile

Cochlear implant
use

Parent- and
teacher-rated
cochlear implant
use

–

Outcomes
All children showed improvement after 0;6–1;0 years but the rate of
improvement differed between age groups, although by 1;0 year
post cochlear implantation there was little difference. However
children deafened by meningitis and who received a cochlear
implant at 3;0 years took 1;6 years to achieve the same levels of
achievement as those who received a cochlear implanted in the < 7;0
year age group.

At 1;0 and 3;0 years postoperatively most children were observed by
their parents and teachers to be using the cochlear implant most of
the time.

Developmental
status not
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Reference

Sample
described

Outcomes

Mean age at
cochlear
implantation:
5;3 (1;9–16;11)
years
Dowell,
Dettman,
Blamey, Barker
& Clark (2002)
Level: III-3
Score: 10/14

102 children who
used cochlear
implants

Speech
perception

Phonetically
Balanced
Kindergarten
Words Test

–

Cognitive
development:
response delay
(behavioural
inhibition)

Preschool Delay
Task (Gordon
Diagnostic
System)

–

Cause and timing
of hearing loss:
70 congenital;
17 meningitis;
15 progressive
10 had confirmed
developmental
delays
Mean age at
cochlear
implantation:
5.9 (1.5–17.6)
years

Horn, Davis,
Pisoni &
Miyamoto
(2005)
Level: III-3
Score: 10/14

47 children who
used cochlear
implants
Cause and timing
of hearing loss:
30 unknown
cause;
11 meningitis
2 genetic;
1
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Reference

Sample
Cytomegalovirus;
3 excluded for
developmental
delay

Outcomes

Mean age at
cochlear
implantation:
4.4±1.4 years
O‟Donoghue,
Nikolopolous
& Archbold
(2000)
Level: III-2
Score: 8/14

40 children who
used cochlear
implants
Cause and timing
of hearing loss:
13 congenital;
23 meningitis;
4 other diseases
not specified

Speech
perception

Connected
discourse tracking:
number of words
per minute
correctly identified

–

All children showed significant improvements with age.

Developmental
status not
indicated
Mean age at
cochlear
implantation:
4;4 (2;6–7;10)
years
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Figure 9 Composite diagram of influence of cause of hearing loss on dependent variables
Synthesis of evidence representing
significant findings

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Auditory skills
Listening Progress Profile
Meaningful Auditory Integration Scale
Monosyllabic-Trochee-Polysyllabic
Test (subscale of PLOTT)
Speech perception
Phonetically Balanced Kindergarten
Words Test
Connected discourse tracking: number
of words per minute correctly
identified
Cognitive development: response delay
(behavioural inhibition)
Preschool Delay Task (Gordon Diagnostic
System)
Device use
Parent- and teacher-rated device use

Cause of hearing loss

Key summary points
This synthesis of evidence identified five research studies which provided some information about the relationship between
the cause of hearing loss and outcomes for children.
Interpreting findings from these studies in relation to the impact of the cause of hearing loss on children‟s outcomes must
be undertaken with caution for three reasons.
o

Firstly, researchers used varied definitions to categorise causes of hearing loss. While some researchers specify the
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cause of hearing loss i.e. „meningitis, congenital or other‟ (Archbold, O‟Donoghue and Nikolopolous (1998) and
„meningitis, congenital and progressive‟ (Dowell et al. 2002), others broadly classify causes as „birth/unknown‟ and
„disease‟ (Hintermair 2006).
o

Secondly, in many instances the primary aim of the identified research was not to identify the influence of the cause of
hearing loss on outcomes but rather as an adjunct to the primary aim.

o

Thirdly, the children‟s developmental status was not usually reported.

It is also relevant to note that all but one of the studies aimed to examine the impact of using cochlear implants on
outcomes.
There were a variety of different causes of hearing loss studied, including: congenital, disease (usually meningitis), genetic,
and unknown cause.
It was not possible to determine the impact of the different causes on an individual basis because the children were not
specifically grouped and compared based on cause. However, Dowell et al. (2002) noted that children who had
developmental delays as well as a hearing loss did not perform as well on tasks of auditory perception as their peers who
had a hearing loss but no developmental delays. It can be hypothesised that developmental delay may be associated with
cause of hearing loss.
It seems that the majority of children (but not necessarily all children) make progress when fitted with a cochlear implant
irrespective of cause. What is not possible to determine is if the rates of progress vary according to the cause of hearing
loss.
In summary, children who have a hearing loss, irrespective of its cause, demonstrate progress over time on a range of
outcome measures. However it is not clear if that progress differs according to the cause of their hearing loss. There is
evidence from one study that the presence of a developmental delay in addition to hearing loss impedes progress with
auditory perception.
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Degree of hearing loss

Overview
The aim of this section was to determine the effect of the degree of hearing loss on outcomes for children.
With the advent of early identification of hearing loss and subsequent commencement of use of high quality hearing
technology and communication habilitation at a much younger age, it is not clear whether children with mild or moderate
hearing loss continue to achieve better outcomes than those who have severe and profound hearing loss (Obenchain, Menn
and Yoshinaga-Itano 1998).

Table 6. Influence of degree of hearing loss on dependent variables
Reference
Bat-Chava,
Martin &
Kosciw
(2005)
Level: III-3
Score: 7/14

Sample
Retrospective
sample of 41
children who
had a hearing
loss

Degree of
hearing loss
Moderately
severe to
profound.

Children using
cochlear
19 boys
implants had
22 girls
significantly
poorer unaided
12 used hearing
hearing than
aids
those who used
29 used cochlear
hearing aids
implants
Mean age:
10;0 years

Type of
communication
method
Oral
Vineland
Communication Adaptive
Behavior Scales
Total
to measure
Communication socialisation,
(sign and oral
communication,
language
and daily living
combination)
skills

Outcomes
Vineland
Adaptive
Behavior
Scales
completed by
parents preand post
cochlear
implantation

+ Pre-implant, children who used hearing aids
scored higher on communication than
children who used cochlear implants (fitted
at a later stage) but there was no difference
on other measures.
Post Implant, both groups had made
significant gains in all areas with the greatest
+ gains being in communication. Children who
used cochlear implants made the greatest
gains overall.

–

For children who had a severe hearing loss,
duration of cochlear implant use had no
effect.

For children who had less severe hearing
loss the longer the duration of cochlear
+ implant use the greater the benefit.
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Reference

Blamey,
Sarant,
Paatsch,
Barry, Bow,
Wales,
Wright,
Psarros,
Rattigan &
Tooher
(2001b)
Level:III-2
Score: 9/14

Sample

47 children who
used cochlear
implants
40 children
who used
hearing aids
Mean age:
7;7 years

Degree of
hearing loss

Type of
communication
method

Bilateral puretone-average of
at least 40 dB
hearing loss

Oral/aural
habilitation
programs

Average hearing
loss 106 dB

Outcomes

Speech
production
measured in
spontaneous
speech
sampling

Number of
unintelligible
words

Language
measures

Peabody
Picture
Vocabulary
Test

Percentage of
correct vowels
and consonants

Clinical
Evaluation of
Language
Fundamentals
Mean Length
of Utterance
Speech
Perception

–

The degree of hearing loss as measured by
pure tone average was not significantly
correlated with any of the speech production
measures in either group
Rates of improvement for individual
children were not correlated significantly
with degree of hearing loss; however, their
rate of progress was only 60% of that of
normally hearing children.

–

–

–

ConsonantNucleusConsonant
Monosyllabic
Word Test
Bench-KowalBamford:
Sentence Test
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Reference

Calderon
(2000)
Level: III-2
Score: 11/14

Sample

28 children who
had a hearing
loss

Degree of
hearing loss

Type of
communication
method

Children who
had moderately
severe to
profound
sensorineural
hearing loss
(PTA > 55 dB
HL)

Total
Communication
approach with
Signed Exact
English as the
manual mode of
communication

Outcomes

Receptive and
expressive
language

SocialEmotional
Assessment
Inventory

–

Child
Behaviour
Checklist

–

Test of Early
Reading
Ability –
Deaf/Hard of
Hearing

–

Receptive and
expressive
language

SKI*HI
Language
Development
Scale

–

Auditory

Auditory

–

Reading ability

Level: III-3
Score: 11/14

Study 1: 80
children who
had a hearing
loss
Study 2: 28
children who
had a hearing

Mild-moderate
(25-50 dB HL)
Moderate to
moderate-severe
(51-70 dB HL)
Severe (71-90
dB HL)

Total
Communication
and Signed
Exact English

+ Child‟s hearing loss accounted for 38% of
the variance, followed by maternal
communication skills. These two variables
were the strongest predictors of language
outcomes.
.

Socialemotional
development

Calderon &
Naidu
(1998)

Preschool
Language
Scales – 3

Study 1
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Reference

Sample
loss
Comparing
early versus late
intervention
only

Cleary,
Pisoni &
Kirk (2002)

61 children who
had a hearing
loss

Level: III-3
Score: 9/14

Age:
5;3-16;5 (mean
9;5) years

Degree of
hearing loss
Profound (> 91
dB HL).

Profound
hearing loss

Type of
communication
method

Oral
Communication
and Total
Communication

Total
Communication:
29

Level: III-3
Score: 13/14

468 children
who used
cochlear
implants
2390 who had a
hearing loss

development

training
checklist

Speech
production
skills

Modified
version of Ling

–

Speech
perception

Phonetically
Balanced
Kindergarten
Word Test

+

Lexical
Neighborhood
Test

Oral
Communication:
32

Fortnum,
Stacey &
Summerfield
(2006)

Outcomes

Moderate (4170 dB HL)
Severe (71-95
dB HL)
Profound (> 95
dB HL)

All forms of
communication

Receptive
vocabulary

Peabody
Picture
Vocabulary
Test-III

+

Cognitive
ability and
functioning:
working
memory

Wechsler
Intelligence
Scale for
Children-III

–

Demographic
variables

Age

+ The group of children who used cochlear
implants was younger and had a greater
degree of hearing loss but also more
favourable variables such as later onset of
hearing loss, fewer disabilities, higher socioeconomic status etc. Some of these
favourable factors may offset the effects of a
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Reference

Sample

Degree of
hearing loss

who did not use
cochlear
implants

Type of
communication
method

Outcomes
more severe hearing loss.

Age:
6;0-16;0
Gordon,
Twitchell,
Papsin &
Harrison
(2001)
Level: III-3
Score: 10/14
Hintermair
(2006)
Level: III-2
Score: 9/14

133 children
PTA < 95 dB
HL: 37
PTA > 95 dB
HL: 96

416 parents of
children who
had a hearing
loss
213 mothers
213 fathers

Better hearing
(PTA < 95 dB
HL)

Unknown

Speech
perception

Profound
hearing loss
loss (PTA > 95
dB HL)

Mild, moderate
and moderatesevere hearing
loss (< / = 70
dB)

Word
Intelligibility
by Picture
Identification
Phonetically
Balanced
Kindergarten
Words Test

Oral and
Signing

Severe hearing
loss (71-90 dB)

+ Children who had a pure tome average < 95
dB HL were better able to develop speech
perception skills using hearing aids (prior to
cochlear implantation) and continued to
maintain this advantage at least in the early
stages post cochlear implantation (i.e. 0;6
and 1;0 years post cochlear implantation).

Social and
emotional
development

Strengths and
Difficulties
QuestionnaireD

–

Communicative
competence

Self developed
scale

–

Response Delay

Preschool
Delay Task
(Gordon
Diagnostic
System)

–

Profound
hearing loss (>
90 dB)
Horn, Davis,
Pisoni &
Miyamoto
(2005)
Level: III-3

47 children who
used cochlear
implants
Mean age at
cochlear
implantation:

Profound

Oral
Communication
and Total
Communication
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Reference
Score: 10/14

KieseHimmel &
Reeh (2006)
Level: III-2
Score: 10/14

Sample

Degree of
hearing loss

4.4±1.4 years

27
children who
used hearing
aids
Age:
2;0-4;4 years

Mild (21-40 dB
HL)

Type of
communication
method

Aural/oral
habilitation

Moderate (4170 dB HL)

Outcomes
Speech
Perception

BKB

–

Vocabulary
Knowledge

Peabody
Picture
Vocabulary
Test

–

Receptive and
expressive
language

Reynell
Developmental
Language
Scales

–

Speech
Intelligibility

Beginner‟s
Intelligibility
Test

–

Expressive
language:
vocabulary

German Picture
Naming Tests

+ At time 1, on average expressive vocabulary
of children in this study was below
normative population and slowly improved
+ as they got older. Over about 1;6 years,
expressive vocabulary grew
more in
children who had a mild or moderate hearing
loss than in children who a had severe or
profound hearing loss. 4 out of 16 children
who had a mild to moderate hearing loss
caught up with peers who had normal
hearing but such progress was not seen in
the groups who had a severe or profound
hearing loss.

Receptive and
expressive
language

MFED
developmental
scale (German

Severe (71-90
dB HL)

Kaufman
Assessment
Battery for
Children

Profound
hearing loss (>
90 dB HL)

KieseHimmel,
Schroff &

41 children who
had a hearing
loss

Mild (<35 dB
HL)
Moderate (40-

Aural
Habilitation
(with hearing

+ For language comprehension and expression,
only 8 infants were tested. All children who
had a bilateral hearing loss had delayed
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Reference

Sample

Kruse (1997)

65 dB HL)

Level: III-3
Score: 12/14

Marttila &
Karikoski
(2006)
Level: III-3
Score: 12/14

Type of
communication
method
aids)
vocabulary

Severe (85 dB
HL)

Level: III-2
Score: 10/14

Martineau,
Lamarche,
Marcoux &
Bernard
(2001)

Degree of
hearing loss

Outcomes
Language
Development
Scale)

Profound (> 65
< 85 dB HL)
112 children
who had a
hearing loss
Age:
6;0-12;0 years

Mild (21-40 dB)
Moderate (4155 dB)
Moderately
severe (56-70
dB)

Oral
Communication
and Total
Communication

Academic
achievement

Severe (71-90
dB)
Profound (91
dB +)
328 children and Mild (26-40 dB
adolescents who HL)
had a hearing
Moderate (41loss
60 dB HL)
Age:
Severe (61-80
1;0-18;0 years
dB HL)
Profound (> 81
dB HL)

Unknown

Mode of
hearing aid use

–

developmental
ages
compared
to
chronological ages. While children who had
either a profound hearing loss or a severe
hearing
loss
showed
lower
word
performance, there was no correlation
between degree of hearing loss and receptive
vocabulary.

% scores in
reading/writing

–

Severity of hearing loss was considered as a
confounding factor as children who had a
severe to profound hearing loss may have
had access to services earlier than others.

% scores in
mathematics

–

Presence or
absence of
academic delay

–

Multiple
sources
(hospital
records,
rehabilitation
instructors,
speech
therapists,
personnel from
places of
education)

+ Children who had a hearing loss ranging
from 50 to 90 dB HL used their hearing aid
regularly.
For children who had a hearing loss > or
equal to 80 dB HL (severe and profound),
the presence of measurable hearing
thresholds at 4 kHz related significantly to
the acceptance of hearing aids.
Early detection and habilitation was
associated with greater use of hearing aids,
irrespective of degree of hearing loss.
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Reference

Sample

Mayne,
YoshinagaItano &
Sedey
(1998)

168 infants and
children who
had a hearing
loss

Degree of
hearing loss
Mild (26-40 dB
HL)
Moderate (4155 dB HL)

Type of
communication
method
Oral
Receptive
Communication language
and Sign
vocabulary
Language

Outcomes
MacArthur
Communicative
Development
Inventory

–

The authors suggest that the lack of
significance of degree of hearing loss may
have been due to parents indicating words
their children understood through both sign
and speech. If understanding of spoken
words only had been reported, it was
suggested that the degree of hearing loss
would have been significantly related to
receptive vocabulary size.

The authors propose that the lack of
significance of degree of hearing loss may
have been due to the MacArthur
Communicative Development Inventory
measuring both spoken and signed
vocabulary skills and not spoken vocabulary
skills alone (which presumably children who
had better auditory perception skills would
have performed better on).

Moderatesevere (56-70
dB HL)

Level: III-3
Score: 12/14

Severeprofound (71- >
90 dB HL)
Mayne,
YoshinagaItano, Sedey
& Carey
(1998)

113 school age
children who
had a hearing
loss

Mild (26-40 dB
HL)
Moderate (4155 dB HL)

Oral
Communication
and SL

Expressive
language
vocabulary

MacArthur
Communicative
Development
Inventory

–

Oral
Communication
programs and
Total
Communication
programs

Speech
Perception

Minimal Pairs
Test

+ Children who had a hearing loss in the 101110 dB HL received greater speech
perception benefit from cochlear implants
than from hearing aids. These benefits
+ approached the performance predicted for
the children using hearing aids with 90-100
dB HL.

Moderatesevere (56-70
dB HL)

Level: III-3
Score: 12/14

Severeprofound (71- >
90 dB HL)
Meyer,
Svirsky,
Kirk &
Miyamoto
(1998)
Level: III-3
Score: 7/14

74 children who
used cochlear
implants
58 children who
used hearing
aids

Hearing aids:
better ear
unaided
threshold at
500, 1000, 2000
Hz.
Three categories
90-100 dB HL,
101-110 dB HL

Common
Phrases Test
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Reference

Sample

Degree of
hearing loss
and > 110 dB
HL.

Moeller
(2000)
Level: III-3
Score: 11/14

112 children
who had a
hearing loss

Mild (26-40 dB
HL)
Moderate (4155 dB HL)
Moderatesevere (56-70
dB HL)

Type of
communication
method

Auditory Oral
program and
Total
Communication
program

Outcomes

Receptive
Vocabulary

Peabody
Picture
Vocabulary
Test

–

Verbal
reasoning skills

Preschool
Language
Assessment
Instrument

–

Speech
Production

Ling‟s
phonological
level analysis

–

Severeprofound (71- >
90 dB HL)

Degree of hearing loss was not a significant
predictor of language outcome.

Profound (91
dB+)
Musselman
& KircaaliIftar (1996)
Level: III-3
Score: 12/14

20 children
10 with
unexpectedly
good spoken
language („High
Speech‟)
10 with
unexpectedly
poor spoken
language („Low
Speech‟)

AuditoryVerbal,
Unaided hearing
Auditory Oral
threshold levels
and Total
– 97 dB HL
Communication
Aided hearing
threshold levels
– 42 dB HL
High Speech:

No difference in unaided hearing loss or the
slope of the hearing loss.
There was a tendency for children in the
„High Speech‟ group to have more aided
hearing, which, while not statistically
significant in this small group may be
clinically important.

Low Speech:
Unaided hearing
threshold levels
– 98 dB HL
Aided Hearing
Threshold
Levels – 46 dB
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Reference

Sample

Degree of
hearing loss
HL

Nicholas &
Geers (2006)
Level: III-2
Score: 10/14

76 children who
had a hearing
loss

Unaided PTA
(dB, HL)
Mean: 107.19
SD: 10.81
Range: 77-120

Type of
communication
method
Auditory Oral
or AuditoryVerbal program

Outcomes

Expressive
Language

Number of
Bound
Morphemes

Hearing aid
PTA (dB, HL)
Mean: 65.01
SD: 15.50
Range: 32-110

Number of
Different
Bound
Morphemes

Cochlear
implant PTA
(dB, HL)
Mean: 30.21
SD: 5.19
Range: 20-43
Obenchain,
Menn &
YoshinagaItano (1998)
Level: III-2
Score: 10/14

19 children who
had a hearing
loss

Mild (26-40 dB)
Mild-moderate
(based on parent
and
interventionist
reports)
Moderate (4155 dB)
Moderatesevere (56-70
dB)
Severe (71-90

Mean Length
of Utterance

+ Aided pure tone average thresholds prior to
cochlear implantation, and duration of
cochlear implant use, accounted for 58% of
+ variance in language scores.
A significant negative coefficient associated
with aided thresholds prior to cochlear
+ implantation indicated that children who had
poorer hearing before cochlear implantation
exhibited poorer language skills at 3.5 years
of age.

MacArthur
+
Communicative
Development
Inventory

Oral and
Oral/Sign
language

Speech
Production

Prosody and
articulation

+ Variables apparently associated with later
speech skill include degree of hearing loss.

Expressive
Language

Syntax

+ More severe degrees of hearing loss seem to
affect prosody more than articulation.
This study was confounded by the fact that
only a minority of parents who have normal
hearing are likely to pursue sign language
development for their child, unless they have
a severe or profound hearing loss. Therefore
it is unclear from this study whether degree
of hearing loss, or communication mode, or
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Reference

Sample

Degree of
hearing loss
dB)

Type of
communication
method

Outcomes
both are associated with speech intelligibility
outcomes.

Profound (> 90
dB).
Pipp-Siegel,
Sedey,
VanLeeuwen
&
YoshinagaItano (2003)

200 young
children who
had a hearing
loss

Mild (26-40 dB
HL)
Moderate (4155 dB HL)

Oral
Communication
and Sign

Moderate to
severe (56-70
dB HL)

Level: III-3
Score: 12/14

Mastery
Motivation

Dimensions of
Mastery
Motivation
Questionnaire

+ All mastery motivation scales were
significantly related to expressive language
quotients when simple correlations were
calculated.

Expressive
Language

Minnesota
Child
Development
Inventory

+ Expressive language skills were higher for
children who had a milder hearing loss.

Academic
achievement

Graduate
Certificate of
Secondary
Education
results

-

Severe (71-90
dB HL)
Profound (>90
dB HL)

Powers
(2003)

1995 n = 344
1996 n = 403

Severe (71-95
dB HL)

Survey
Score: 9/14

Pressman et
al. (1999 a

Moderate (4170 dB HL)

English, Sign
(British Sign
Language),
Other

Profound (96+
dB HL)

Ref a - 42 dyads
(children and

Mild (26-40 dB
HL)

1) Poor response rate
2) Information on the size of the population
of students with a moderate hearing loss
is not reliable
3) Evidence of different patterns of
examination entry according to degree of
hearing loss.

Communication Questionnaire
competence

Oral only and
combination of

Social
acceptance and
social
participation

Questionnaire

Expressive
language

MacArthur
Communicative

There are three reasons for caution when
interpreting this result.

-

Degree of hearing loss was not significantly
correlated with expressive language at either
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Reference

Sample

and b)

mothers)

Level: III-2
Score: 11/14

Ref b - 24 dyads
(children and
mothers)

Level: III-2
Score: 12/14

Degree of
hearing loss
Moderate (4155 dB HL)

Type of
communication
method
oral and sign

Outcomes
Development
Inventory

Moderatesevere (56-70
dB HL),

initial or follow-up assessment of language.

Minnesota
Child
Development
Inventory

-

Development of
Play

Play
Assessment
Questionnaire

–

Receptive and
expressive
language

MacArthur
Communicative
Development
Inventory

–

Speech
perception and

Categories of
Auditory

+ When child and family variables were
controlled, positive associations between

Severe (71-90
dB HL)
Severe to
profound (no
response on an
Auditory
Brainstem
Response Test
and no available
frequency
specific
threshold
information)
Profound (> 90
dB HL).

Snyder &
YoshinagaItano (1999)
Level: III-2
Score: 12/14

180 children
who were deaf
or hard of
hearing

Mild
Moderate
Moderate/severe

Oral (no use of
sign) OR Use of
sign

Severe
Profound
Other

Stacey,
Fortnum,

468 children
who used

Profound or
severe hearing

Spoken
language OR
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Reference
Barton &
Summerfield
(2006)
Level: III-2
Score: 12/14

Sample
cochlear
implants
2390 children
who were deaf
and did not use
cochlear
implants

Degree of
hearing loss
loss
Average preoperative,
unaided hearing
level was
calculated as the
average of
hearing levels at
0.5 kHz, 1 kHz,
2 kHz and 4
kHz.

Type of
communication
method
British Sign
other auditory
Language alone skills
or in
conjunction
with another
mode OR
Educational
Sign Supported
achievements:
English or
Academic
Signed English
abilities
(SSE) alone or
in conjunction
with another
mode OR

Outcomes
Performance

cochlear implantation and medium-term
outcomes were mainly limited to children
who received cochlear implants before the
age of 5;0 years and who had used cochlear
implants for more than 4;0 years.

Categoryreferenced
scales

+ Within this group, children who had
preoperative unaided four-frequency average
hearing levels greater than 94-112 dB,
depending on the outcome measure,
displayed significantly better outcomes than
similar children who did not use a cochlear
implant.

Makaton, alone
or in
conjunction
with another
mode OR

Educational
achievements:
School
attainment
levels

Key stages of
the National
Curriculum

+ The average unaided hearing level of
children who did not use a cochlear implant
who achieved the same level of outcome as
this group ranged from 80 to 104 dB,
depending on the outcome measures.

Alternate
communication
modes

Reading age

Teachers
estimation

Participation
and
engagement in
education

Teachers
rating

+ Across most domains, reported outcomes
were better for children with a favourable
average hearing level.
+

Quality of Life:
Child and
family, help
(shop, friends,
telephone,

Parents rating

+
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Reference

Szagun
(2001)
Level: III-2
Score: 10/14

Wake,
Poulakis,
Hughes,
CareySargeant &
Rickards
(2005)
Level: III-2
Score: 11/14

Sample

22 children who
used cochlear
implants
22 children who
had normal
hearing

88 children who
had a hearing
loss
(86 included in
the analysis)

Degree of
hearing loss

Type of
communication
method

Outcomes
public
transport
travel)
Socialisation

Teachers rating

+
+ Pre-operative hearing had stronger relation
over other measures for linguistic growth.

Pre-operative
aided
audiograms
rendered
hearing
thresholds
between 50 and
100 dB SPL for
frequencies of
1000 or 500 Hz.

Aural
rehabilitation
program

Expressive
language:
grammar and
vocabulary
acquisition

Mean Length
of Utterance

Mild (26-40 dB
HL)

Unknown

Receptive and
Expressive
Language

Clinical
Evaluation of
Language
Fundamentals

+ Severity of hearing loss contributed
significantly to the variance in scores on all
language and speech measures, but not the
Reading Progress Test.

Peabody
Picture
Vocabulary
Test

+ More severe hearing loss very strongly
predicted lower scores on all language
outcomes, independently accounting for 1229% of outcome variance.

Perceptual
Organisation
Index (POI) (of
Wechsler
Intelligence
Scale for
Children)

+

Moderate (4160 dB HL)
Severe (61-80
dB HL)
Profound (> 80
dB HL)

Cognitive
Ability

Better pre-operative hearing was associated
with more rapid growth in grammar and
vocabulary.
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Reference

Wallace,
Menn &
YoshinagaItano (1998)

Sample

20 infants who
were deaf or
hard of hearing

Level: III-3
Score: 7/14

Degree of
hearing loss

Hearing loss
was determined
by the betterear-pure-tone
average.

Type of
communication
method

Oral
Communication
and Total
Communication

The term „hard
of hearing‟ was
used to refer to
children who
had a hearing
loss
between 30 dB
and 89 dB.

Outcomes

Articulation

Sounds in
Words Subtest
of GoldmanFristoe Test of
Articulation –
First Edition

+

Reading
comprehension

Reading
Progress Test 1

–

Speech and
Language
Measures

Mean Babble
Level

–

Consonant
Count-Babble

+

Expressive
Language

MacArthur
+ Degree of hearing loss had a significant and
Communicative
moderately strong relationship with speech
Development
outcome at the second and third years) age
Inventory
levels.

The term „deaf‟
was used to
refer to children
who had a
hearing loss
greater than or
equal to 90 dB.
Yoshinaga-

147 children

Mild (26-40 dB

Oral

Speech

Minnesota
Child
Development
Inventory

+ None of the children who had a profound
hearing loss were judged to be talking
intelligibly between 5;0 and 10;0 years of
age, whereas 82% of the children who had a
mild through to severe hearing loss were
judged to be intelligible.

Number of

+ A significant predictor of a child‟s speech
Page | 106

Reference
Itano &
Sedey
(1999)

Sample
who were deaf
or hard of
hearing

Degree of
hearing loss
HL)
Moderate (4155 dB HL)

Type of
communication
method
Communication measures
and Sign
Language

Moderatelysevere (56-70
dB HL)

Level: III-2
Score: 11/14

Severe (71-90
dB HL)

Outcomes
different vowel,
consonant,
initial blend
and final blend

Expressive
Language
Measure

Minnesota
Child
Development
Inventory

+ This result indicated that children who had
better expressive language scores and those
who had less severe hearing loss were more
likely to be intelligible and produce a greater
variety of phonemes.

Expressive
Language

Minnesota
Child
Development
Inventory

–

Children who had a milder hearing loss had
larger phonemic repertoires than did children
who had a more severe hearing loss.

Cognitive level
of functioning

Calhoun Play
Assessment
Questionnaire

–

Children who had a mild to moderate-severe
hearing loss had larger vowel and consonant
repertoires than the children who had either
a severe or profound hearing loss.

Vocabulary
development

MacArthur
+ Significant differences were found among
Communicative
degree of hearing loss categories for fine
Development
motor development, self-help skills, and
Inventory
number of gestures produced.
(words,
gestures and
sentences)

Phonetic
Repertoire

Vowels and
consonants

Profound (>90
dB HL)
YoshinagaItano &
Apuzzo
(1998a)
Level: III-3
Score: 9/14

82 children who
had a hearing
loss

Mild (26 to 40
dB HL)
Moderate (41 to
55 dB HL)
Moderate to
severe (56-70
dB HL)
Severe (71–89
dB HL)
Profound (90+
dB HL)

Oral
Communication
and SL
accompanied by
speech

ability was the severity of their hearing loss.

+

Children who had a mild to moderate-severe
hearing loss had larger phonemic repertoires
than children who had a profound hearing
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Reference

Sample

Degree of
hearing loss

Type of
communication
method

Outcomes
loss.
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Figure 10 Composite diagram of influence of degree of hearing loss on dependent variables
Synthesis of evidence representing
significant findings
Speech perception and other
auditory skills
Categories of Auditory Performance
Lexical Neighborhood Test
Word Intelligibility by Picture
Identification
Minimal Pairs Test
Common Phrases Test
Speech production
Prosody and articulation
Syntax
Consonant Count-Babble
Number of different vowel, consonant,
initial blend and final blend
Articulation
Sounds in Words Subtest of GoldmanFristoe Test of Articulation – First
Edition
Receptive and expressive language
Preschool Language Scales – 3
Peabody Picture Vocabulary Test – III
German Picture Naming Tests
Kaufman Assessment Battery for
Children
Mean Length of Utterance
Number of Bound Morphemes
Number of Different Bound
Morphemes
Scales of Early Communication Skills

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Speech perception
Phonetically Balanced Kindergarten
Words Test
Receptive and expressive language
vocabulary
MFED developmental scale
MacArthur Communicative
Development Inventory
Socialisation
Vineland Adaptive Behavior Scales

Synthesis of evidence representing nonsignificant findings
Auditory development
Auditory training checklist
Speech production
Number of unintelligible words
Percentage of correctly pronounced
vowels or consonants
Modified version of Ling
Mean babble level
Speech intelligibility
Beginner‟s Intelligibility Test
Communicative competence
Self developed scale
Expressive language
Clinical Evaluation of Language
Fundamentals
Mean Length of Utterance
Receptive and expressive language
SKI*HI Language Development Scale
Reynell Developmental Language
Scales
Peabody Picture Vocabulary Test
Minnesota Child Development
Inventory
Verbal reasoning skills
Preschool Language Assessment
Instrument
Cognitive ability and functioning
Wechsler Intelligence Scale for
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for Hearing-Impaired Children
Clinical Evaluation of Language
Fundamentals
Cognitive ability
POI (of Wechsler Intelligence Scale
for Children)
Demographic variables
Age
Mode of hearing aid use
Multiple sources (hospital records,
rehabilitation instructors, speech
therapists, personnel from places of
education)
Educational achievements
Category-referenced scales
Mastery motivation
Dimensions of Mastery Motivation
Questionnaire
Quality of life: child, family and help
Parents rating

Children-III
Calhoun Play Assessment
Questionnaire
Response delay
Preschool Delay Task (Gordon
Diagnostic System)
Development of play
Play Assessment Questionnaire
Academic achievement
% scores in reading/writing
% scores in mathematics
Presence or absence of academic delay
Graduate Certificate of Secondary
Education (UK)
Reading ability
Test of Early Reading Ability –
Deaf/Hard of Hearing
Reading comprehension
Reading Progress Test 1
Social-emotional development
Social-Emotional Assessment
Inventory
Child Behaviour Checklist
Strengths and Difficulties
Questionnaire-D

Page | 110

Degree of hearing loss

Key summary points
This synthesis of evidence identified 30 research studies which reported on the influence of degree of hearing loss on a
range of outcomes for children.
Commonly measured outcomes included speech perception and production, and language skills, however, a range of
different measures and methods were used to measure these outcomes.
Generally, children who had a mild to moderate hearing loss performed better in terms of speech perception, speech
production and language production than children who had severe to profound hearing loss.
A consistent finding across studies was that degree of hearing loss accounted for a considerable proportion of the variance
in outcomes. However, this relationship, whilst appearing positive, was not linear. Children‟s outcomes were not only
dependent on the level of hearing loss but other factors such as age at first access to services, the communication skills of
the primary caregiver, the age of the children when intervention commenced, the nature of the intervention (child or parent
focussed), maternal level of education, and socioeconomic status also played a part.
The degree of hearing loss appears to have long term impacts. Some studies reported that the level of residual hearing of a
child influenced their speech and language skills at a later stage (>3;0 years) even after cochlear implantation or access to
hearing aids. That is, better unaided hearing was associated with better growth in language in areas such as such grammar
and vocabulary.
Outcomes in the areas of social and emotional development, academic achievement, and socialisation were reported less
frequently. Due to the small number of research studies reporting these outcomes, care should be used when interpreting
these findings. In general terms, the degree of hearing loss did not have an influence on these outcomes. It must also be
noted that once a child reaches an age that these outcomes are measured, other factors such as access to good quality health
and education services, mode of communication, duration of cochlear implant / hearing aid use may also be having a
significant influence on outcomes.
Some authors such as Mayne, Yoshinaga-Itano and Sedey (1998) argue that if the degree of hearing loss was to play an
influencing role, this may only become apparent in the later stages of children‟s development. Given that long term
outcomes were not reported, this remains unknown.
A further issue evident in the studies considered is that categorisation of degree of hearing loss is inconsistent. More
specific threshold information may reveal different outcomes on some of these issues.
In summary, the relationship between children‟s degree of hearing loss and communication outcomes is a complex one that
is multidimensional. Whilst outcomes are generally poorer with a greater degree of hearing loss, this is only one important
aspect of a complex interplay of variables. Other factors that may influence outcomes include the nature and quality of the
intervention, the age of the child at the time of identifying their hearing loss and commencing intervention, parental
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involvement, parental communicative ability, and skill in facilitating children‟s communication development,
socioeconomic status, and maternal level of education.
Approaches to policy development and service design and delivery that seek to minimise the effects of degree of hearing
loss warrant considerable attention.
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Duration of hearing loss Overview
The general consensus among stakeholders is that the earlier a hearing loss is diagnosed and appropriate early intervention
is commenced after the onset of the hearing loss, the better the outcomes are likely to be. In other words, it is vital that
children have the shortest duration of compromised access to language, whether this is spoken language through adequate
access to audition, or sign language through effective access to a visual language. Specifically in relation to the
development of listening and spoken language, shorter duration of compromised auditory input is also believed to have a
significant influence on the long term developmental potential of children who have a hearing loss. These issues reinforce
the importance of early identification of childhood loss and commencement of early intervention as soon after diagnosis as
possible if communication skill development is to be optimised and developmental delays are to be minimised.

Table 7. Influence of duration of hearing loss on dependent variables
Reference
Archbold,
Nikolopolous,
O'Donoghue &
Lutman (1998)
Level: III-3
Score: 9/14

Archbold,
O‟Donoghue &
Nikolopolous
(1998)
Level: III-2
Score: 11/14

Sample
48 children who
used cochlear
implants

Educational
placement

Educational
placement: preschool; school for
the deaf; unit or
resource base
within mainstream
school or full-time
mainstream
provision.

+

Cochlear implant
use

Parent- and
teacher-rated
cochlear implant
use. Four-point
scale ranging from
none of the time to
all of the time.

+

Mean age at
cochlear
implantation:
5;6 years
85 children who
used cochlear
implants
Mean age at
cochlear
implantation:
5;3 (1;9–16;11)
years

Outcomes
Children who had shorter duration of hearing loss were more likely
to attend mainstream schools.

Children who had shorter duration of hearing loss were more likely
to wear their cochlear implant all of the time.
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Reference
Blamey,
Sarant, Paatsch,
Barry, Bow,
Wales, Wright,
Psarros,
Rattigan &
Tooher (2001a)

Sample
47 children who
used cochlear
implants
Mean age at
cochlear
implantation:
3.5 (1.2–8.2) years

Receptive and
expressive
language:
vocabulary

Level:III-2
Score: 9/14
Speech
perception

Speech
production

Damen, van
den OeverGoltstein,

32 children who
used cochlear
implants

Functioning in
mainstream
education

Peabody Picture
Vocabulary Test

–

Clinical
Evaluation of
Language
Fundamentals

–

Mean Length of
Utterance

–

ConsonantNucleusConsonant
Monosyllabic
Word Test

Outcomes

–

Bench-KowalBamford:
Sentence Test

–

Number of
unintelligible
words

–

Percentage of
correctly
pronounced
vowels and
consonants

–

Assessment of
mainstream
performance

+

Shorter duration of hearing loss was correlated with higher scores.
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Reference
Langereis,
Chute &
Mylanus
(2006)

Sample
Mean age at
cochlear
implantation:
3.7 (1.0–9.7) years

Level: III-2
Score: 9/14

Dillon,
Burkholder,
Cleary &
Pisoni (2004)
Level: III-2
Score: 11/14
Dowell,
Dettman,
Blamey, Barker
& Clark (2002)
Level: III-3
Score: 10/14
Geers (2004)
Level: III-2
Score: 11/14

76 children who
used cochlear
implants

Outcomes
Screening
Instrument for
Targeting
Educational Risk

+

Shorter duration of hearing loss was correlated with better
communication scores in kindergarten children, and with four
content areas for elementary schoolchildren: academics, attention,
class participation and communication.

Speech
perception

Gestel-Nijmegen
Tests of Phoneme
and Word
Identification
(speech perception
measures)

+

Shorter duration of hearing loss was correlated with GestelNijmegen phoneme scores.

Non-word
repetition task

Children‟s Test of
Non-word
Repetition

–

Phonetically
Balanced
Kindergarten
Words Test

+

Shorter duration of hearing loss was a significant predictor of
phoneme/word scores, and accounted for approximately 5% of the
total variance.

Bench-KowalBamford:
Sentence Test

+

Shorter duration of hearing loss was a significant predictor of
sentence scores and accounted for the largest proportion of variance.

Lexical
Neighbourhood
Test

+

39 children, who had had a brief period of normal hearing, were
analysed separately to examine outcomes achieved in relation to the
age at which they had acquired a hearing loss. The duration of
hearing loss was obtained by subtracting a child‟s age at onset of
hearing loss from his or her age at cochlear implantation.

Mean age at
cochlear
implantation:
3.3 years
Children who used Speech
cochlear implants perception
Mean age at
cochlear
implantation:
5.9 (1.5–17.6)
years
172 children who
used cochlear
implants
133 children who

Speech
perception

Children‟s Audio-
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Reference

Sample
had a congenital
hearing loss

Outcomes

Visual
Enhancement Test

39 children who
had a hearing loss
acquired before
3;0 years

Bamford-KowalBench: Sentence
Test

Age:
8;0-9;11 years

Early Speech
Perception Test

Significant correlations were observed for speech perception and
duration of hearing loss, indicating an advantage for shorter duration
of hearing loss.

Word
Intelligibility by
Picture
Identification
Video Speech
Pattern Contrast
Test
Auditory
responsiveness
questionnaire
Speech
production

+

Significant correlations were observed for speech production and
duration of hearing loss, indicating an advantage for shorter duration
of hearing loss.

McGarr Sentence
Intelligibility Test:
consonants
correct; vowels
correct; speech
intelligibility;
sentence duration
Communication
breakdown
Use of speech
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Reference

Sample

Outcomes

questionnaire
Fricative
production
Language

Plosive production
Number of words
per utterance

+

Significant correlations were observed for language and duration of
hearing loss, indicating an advantage for shorter duration of hearing
loss.

–

No significant correlations were observed for reading outcomes and
duration of hearing loss.

Index of
Productive Syntax:
verb phrase;
sentence structure;
noun phrase;
question/negative
Number of
different words
Narrative ability
score
Number of bound
morphemes
Test of Auditory
Comprehension of
Language
Reading ability

Peabody
Individual
Achievement Test:
Reading
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Reference

Sample

Outcomes

Recognition
Peabody
Individual
Achievement Test:
Reading
Comprehension
Woodcock
Reading Mastery
Tests: Word
Attack

Oh, Kim,
Kang, Lee, Lee,
Chang, Ahn,
Hwang, Park &
Koo (2003)
Level: III-3
Score: 8/14
Pisoni &
Cleary (2003)
Level: III-2
Score: 10/14

29 children who
had a prelingual
hearing loss

Speech
perception

Central Institute
for the Deaf:
Everyday
Sentences Test
(Korean Version)

+

Cognitive

Wechsler
Intelligence Scale
for Children-III

–

17 adults who had
a postlingual
hearing loss
176 children who
used cochlear
implants

After cochlear implantation, the speech perception performances of
the group that had less than 5;0 years duration of hearing loss
improved at a faster rate and showed greater improvements 1;0 year
after cochlear implantation (71% at 1;0 year) than the group with
greater than 5;0 years duration of hearing loss, in which there were
smaller improvements. A plateau of a 27% performance level was
only achieved after approximately 2;0 years (i.e. slower and
incomplete recovery).
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Reference

Sample

Outcomes
Speech
production

Preisler,
Tvingstedt &
Ahlstrom
(2002)
Qualitative
Score: 10/14

Sarant,
Blamey,
Dowell, Clark
& Gibson
(2001)
Level: III-3
Score: 10/14

22 children who
used cochlear
implants
Attending
preschool
11 boys
11 girls

167 children who
used cochlear
implants

Speech
perception and
production
Expressive
language
Play: level of
participation in
play and content
of play

Speech
perception

–
Analysis of direct
observations and
video recordings
of the children in
natural interaction
with their parents
and siblings and
with their teachers
and peers in the
preschool setting;
interviews with
parents and
teachers

–

The children in this study developed differently with their cochlear
implants. There were no clear patterns registered regarding the
effects of variables such as time and cause of hearing loss on the
children‟s ability to perceive and produce spoken language after 2;0
years of study. However, this qualitative study had a small sample
size with a heterogeneous sample population and hence study
conclusions should be considered with caution.

Bamford-KowalBench: Sentence
Test

+

Phonetically
Balanced
Kindergarten Test
(in Melbourne)

+

Duration of hearing loss was found to significantly affect speech
perception scores on all assessments. Children whose duration of
profound hearing loss was shorter demonstrated significantly higher
speech perception scores on tests than those who had a longer period
of profound hearing loss prior to cochlear implantation.

ConsonantNucleusConsonant
Monosyllabic
Word Test (in
Sydney)

+
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Figure 11 Composite diagram of influence of duration of hearing loss on dependent variables
Synthesis of evidence representing
significant findings
Speech perception
Phonetically Balanced Kindergarten
Word Test
Bench-Kowal-Bamford: Sentence Test
Lexical Neighbourhood Test
Children‟s Audio-Visual Enhancement
Test
Early Speech Perception Test
Word Intelligibility by Picture
Identification
Video Speech Pattern Contrast Test
Auditory Responsiveness
Questionnaire
Central Institute for the Deaf:
Everyday Sentences Test (Korean
Version)
Consonant-Nucleus-Consonant
Monosyllabic Word Test
Speech production
McGarr Sentence Intelligibility Test
consonants correct; vowels correct;
speech intelligibility; fricative
production; plosive production
Communication breakdown
Use of speech questionnaire
Language
Number of words/utterance
Index of Productive Syntax verb
phrase; sentence structure; noun

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Speech production
McGarr Sentence Intelligibility Test
Sentence duration

Synthesis of evidence representing nonsignificant findings
Speech perception
Analysis of direct observations and
video recordings of the children in
natural interaction with their parents
and siblings and with their teachers
and peers in the preschool setting
Interviews with parents and teachers
Speech production
Analysis of direct observations and
video recordings of the children in
natural interaction with their parents
and siblings and with their teachers
and peers in the preschool setting
Interviews with parents and teachers
Expressive language
Analysis of direct observations and
video recordings of the children in
natural interaction with their parents
and siblings and with their teachers
and peers in the preschool setting
Interviews with parents and teachers
Cognitive
Wechsler Intelligence Scale for
Children-III
Reading ability
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phrase; question/negative
Number of different words
Narrative ability score
Number of bound morphemes
Wechsler Intelligence Scale for
Children: Similarities
Test of Auditory Comprehension of
Language
Device use
Parent- and teacher-rated device use:
four-point scale ranging from none of
the time to all of the time
Educational placement
Educational placement: pre-school,
school for the deaf, unit or resource
base within mainstream school or fulltime mainstream placement
Functioning in mainstream education
Assessment of Mainstream
Performance
Screening Instrument for Targeting
Educational Risk

Peabody Individual Achievement Test:
Reading Recognition
Woodcock Mastery Tests – Revised:
Word Attack
Peabody Individual Achievement Test:
Reading Comprehension
Play: level of participation in play and
content of play
Analysis of direct observations and
video recordings of the children in
natural interaction with their parents
and siblings and with their teachers
and peers in the preschool setting
Interviews with parents and teachers
Non-word repetition task Children‟s Test of
Non-word Repetition
Word Intelligibility by Picture
Identification

Page | 121

Duration of hearing loss Key summary points
This synthesis of evidence identified 11 research studies which reported on the influence of duration of hearing loss on a
range of outcomes for children who have a hearing loss.
A wide range of speech and language measures were captured using different methodologies. Not surprisingly, almost all
studies included children who used cochlear implants, signifying researchers‟ interest to capture the influence of duration of
hearing loss prior to cochlear implantation on outcomes subsequent to cochlear implantation.
The general trend in this synthesis indicated that the duration of hearing loss prior to cochlear implantation played an
influencing role on outcomes subsequent to cochlear implantation. Generally, children who had a shorter duration of
hearing loss tended to do better in terms of speech and language measures compared to their peers with a longer duration of
hearing loss. Some researchers provided an explanation for these findings. In an Australian research initiative by Sarant et
al. (2001), duration of hearing loss significantly affected speech perception scores on all assessments. They concluded that
children whose duration of profound hearing loss was shorter demonstrated significantly higher speech perception scores.
The researchers supported their findings with evidence from physiological studies indicating that in the absence of auditory
stimulation, neural structures demonstrated failure to mature and potentially degenerate.
However, it must be noted that there was widespread variability in the age range at which cochlear implantation occurred,
with the duration of hearing loss ranging from 1;0 year to 10;0 years. Therefore, the literature does not shed light on the
maximal duration of hearing loss nor the optimal time period for cochlear implantation to diminish the adverse effects of a
longer duration of permanent childhood hearing loss. It must also be recognised that interaction of other variables is
possible which may influence outcomes.
The impact of duration of hearing loss on other outcomes such as reading ability and play were poorly represented in the
literature, with only two studies investigating these issues. Both these outcomes were found to not be influenced by the
duration of hearing loss. However, caution is required when interpreting these results due to the small number of research
studies reporting these outcomes and their qualitative nature.
Much of the research focussed on young children up to the age of 10;0 years. It is unclear what, if any, effect duration of
hearing loss has on long term outcomes. More research is therefore required to fill this gap.
In summary, duration of hearing loss has an impact on outcomes for children who have a hearing loss. Shorter duration of
hearing loss was associated with better outcomes, as it meant upon detection of hearing loss children and families can be
provided with intervention services.
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Cognitive ability

Overview
Anecdotal evidence indicates that the cognitive abilities of children who have a hearing loss may play a role in influencing
a range of outcomes. However, there has been little research on the effect of cognitive ability, especially as a confounding
factor when it occurs with hearing loss, on outcomes. Research on language acquisition and use indicates that it is a
complex process and that difficulties in intellectual functioning will have an impact on the acquisition and delivery of
complex tasks, such as language.

Table 8. Influence of cognitive ability on dependent variables#
Reference
Geers (2003)
Level: III-2
Score: 12/14

Geers, Brenner
& Davidson
(2003)
Level: III-3
Score: 10/14

Sample
181 children who
used cochlear
implants

Reading ability

Age:
8;0-9;11 years

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Woodcock
Reading Mastery
Tests – Revised

+

Child and family characteristics collectively accounted for 25% of
the variance in reading scores.

Peabody
Individual
Achievement Test
Speech
perception

Early Speech
Perception Test
for Profoundly
Hearing-Impaired
Children
Video Game Test
of Speech Pattern
Contrast
Perception

Outcomes
Nonverbal IQ was a significant independent predictor of reading
ability.

+

Nonverbal IQ was a significant independent predictor of speech
perception scores.
Child characteristics accounted for 22% of the variance in speech
perception scores; of these, only nonverbal IQ (performance IQ) and
family size were significantly associated with speech perception
outcomes.

Word
Intelligibility by
#

All of the participants in these studies demonstrated nonverbal cognitive ability within the normal range when assessed on standardised tests (principally the
Wechsler Intelligence Scale for Children).
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Reference

Sample

Outcomes

Picture
Identification
Lexical
Neighborhood
Test
Children‟s AudioVisual
Enhancement Test

Geers, Nicholas
#
& Sedey
(2003)
Level: III-3
Score: 11/14

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Receptive
language: syntax

Test of Auditory
Comprehension of
Language –
Revised

Expressive
language

Index of
Productive Syntax

+

Nonverbal IQ was a significant independent predictor of spoken
language scores and scores on a composite measure of total
language.
Child and family characteristics collectively accounted for 23% of
the variance in spoken language scores and 27% of the variance in
total language scores.

Mean Length of
Utterance
Number of
different words
Use of bound
morphemes
Narrative task
Speech/sign
#

All of the participants in these studies demonstrated nonverbal cognitive ability within the normal range when assessed on standardised tests (principally the
Wechsler Intelligence Scale for Children).
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Reference
Horn, Davis,
Pisoni &
Miyamoto#
(2005)

Sample
44 children who
used cochlear
implants

Cognitive
development:
response delay
(behavioural
inhibition)

Preschool Delay
Task (Gordon
Diagnostic
System)

–

113 children who
had a hearing loss

Expressive
language:
vocabulary

MacArthur
Communicative
Development
Inventory

+

Nonverbal cognitive ability was a significant independent predictor
of expressive language.

Receptive
language:
vocabulary

Peabody Picture
Vocabulary Test

-

There was a significant weak (r = 0.289) correlation between
nonverbal IQ and vocabulary scores. Nonverbal IQ uniquely
accounted for 2.5% of the variance in vocabulary scores. However,
when taking other factors into account, only family involvement and
age of enrolment explained a significant amount of variance in
language scores obtained at 5;0 years of age.

Social-emotional
development:
adjustment

Pictorial Scale of
Perceived
Competence and
Social Acceptance
for Young
Children

–

Level: III-3
Score: 10/14
Mayne,
YoshinagaItano, Sedey &
Carey (1998)
Level: III-3
Score: 12/14
Moeller (2000)
Level: III-3
Score: 11/14

Nicholas &
Geers (2003b)
Level: III-2
Score: 11/14

Outcomes

interview

Age:
2;0-3;1 years

112 children who
had a hearing loss
Age:
5;0 years
181 children who
used cochlear
implants
Age:
8;0-9;11 years

#

All of the participants in these studies demonstrated nonverbal cognitive ability within the normal range when assessed on standardised tests (principally the
Wechsler Intelligence Scale for Children).
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Reference

Remine,
Brown, Care &
Rickards#
(2003)
Level: III-2
Score: 7/14

Spencer (2004)
Level: III-2
Score: 8/14

Sample

19 adolescents
who had a hearing
loss

Outcomes

Meadow-Kendall
Social-Emotional
Assessment
Inventory for Deaf
and Hearing
Impaired Students
Receptive and
expressive
language

Clinical
Evaluation of
Language
Fundamentals

+

There was a significant positive correlation between both verbal and
nonverbal IQ and language ability.

Receptive and
expressive
language

Clinical
Evaluation of
Language
Fundamentals –
Preschool

–

After adjusting for the effects of age at cochlear implantation,
language scores on the Clinical Evaluation of Language
Fundamentals – Preschool were not significantly correlated with
nonverbal cognitive ability.

Peabody Picture
Vocabulary Test

–

Language
Proficiency Profile

+

Age:
13;0-16;0 years
Grouped based on
assessed language
ability: „typical‟
and „delayed‟
13 children who
used cochlear
implants
Age:
3;0 years
Age at cochlear
implantation:
1;2-3;2 years

Scores on the Language Proficiency Profile, which is a global
measure of language ability; including pragmatics as well as more
formal aspects of language, correlated significantly with nonverbal
IQ.

#

All of the participants in these studies demonstrated nonverbal cognitive ability within the normal range when assessed on standardised tests (principally the
Wechsler Intelligence Scale for Children).
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Reference

Sample

Tobey, Geers,
Brenner,
Altuna &
Gabbert#
(2003)

181 children who
used cochlear
implants

Level: III-2
Score: 11/14

Average
nonverbal IQ /
performance IQ
was in the normal
range for hearing
children

Wake,
Poulakis,
Hughes, CareySargeant &
Rickards
(2005)
Level: III-2
Score: 11/14

Age:
8;0-9;11 years

86 children who
had a hearing loss
Age:
7;0-8;11 years
Mean age at
identification of
hearing loss:
1;11 (0;1–4;5)
years

Outcomes
Speech
perception

Bench-KowalBamford:
Sentence Test

+

There was a significant positive correlation between nonverbal IQ
and speech perception scores on the Bench-Kowal-Bamford:
Sentence Test.

Speech
production

Percentage correct
consonants and
vowels

+

Nonverbal IQ was a significant independent predictor of speech
production scores.

Speech
intelligibility

McGarr Sentence
Intelligibility Test

Child and family characteristics collectively accounted for 22% of
the variance in reading scores.

Parent rating of
speech
intelligibility
Time devoted to
communication
repair
Receptive and
expressive
language

Clinical
Evaluation of
Language
Fundamentals

–

Receptive
language:
vocabulary

Peabody Picture
Vocabulary Test

–

Speech
production

Goldman Fristoe
Test of
Articulation

–

#

All of the participants in these studies demonstrated nonverbal cognitive ability within the normal range when assessed on standardised tests (principally the
Wechsler Intelligence Scale for Children).
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Reference

YoshinagaItano, Sedey,
Coulter &
#
Mehl (1998)
Level: III-3
Score: 11/14

Sample

150 children who
had a hearing loss
72 children
identified before
0;6 years

Outcomes
Reading ability

Reading Progress
Test 1

–

Receptive and
expressive
language

MacArthur
Communicative
Development
Inventory

–

Cognitive status was not found to influence receptive or expressive
language in this cohort of children.

78 children
identified after 0;6
years
Age:
1;1-3;0 years

#

All of the participants in these studies demonstrated nonverbal cognitive ability within the normal range when assessed on standardised tests (principally the
Wechsler Intelligence Scale for Children).
Page | 128

Figure 12 Composite diagram of influence of cognitive ability on dependent variables
Synthesis of evidence representing
significant findings
Speech perception
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Lexical Neighborhood Test
Children‟s Audio-Visual Enhancement
Test
Bench-Kowal-Bamford: Sentence Test
Speech production
Percentage consonants correct
Percentage vowels correct
Speech intelligibility
McGarr Sentence Intelligibility Test
Receptive language and expressive language
Test of Auditory Comprehension of
Language – Revised
Index of Productive Syntax
Mean Length of Utterance
Number of different words
Use of bound morphemes
Narrative task
Speech/sign interview
Language Proficiency Profile

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Receptive language and expressive language
Clinical Evaluation of Language
Fundamentals
MacArthur Communicative
Development Inventory

Synthesis of evidence representing nonsignificant findings
Speech production
Goldman Fristoe Test of Articulation
Receptive and expressive language
Clinical Evaluation of Language
Fundamentals – Preschool
Peabody Picture Vocabulary Test
Reading ability
Reading Progress Test 1
Motor development
Minnesota Child Development
Inventory
Cognitive development: response delay
(behavioural inhibition)
Preschool Delay Task (Gordon
Diagnostic System)
Social-emotional development: adjustment
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students
Minnesota Child Development
Inventory

Reading ability
Woodcock Reading Mastery Tests –
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Revised
Peabody Individual Achievement Test

Cognitive ability

Key summary points
This synthesis of evidence identified 13 research studies which reported on the influence of cognitive ability on a range of
outcomes for children who have a hearing loss.
A range of outcomes were measured however speech perception, speech production and language skills were consistently
reported on.
In general terms, cognitive ability was found to influence speech and language outcomes, especially in older children. This
finding was noted across age ranges from 5;0 to 16;0 years. However, a plethora of outcome types were measured using a
range of different methodologies, thus constraining synthesis of data across studies.
In contrast to this finding, Australian research undertaken by Wake et al. (2005), on 88 children (7;0-8;11 years) who were
fitted with hearing aids, concluded that IQ did not contribute to speech and language outcomes; rather it was the severity of
hearing loss that was most important. Other researchers seem to support this finding: Yoshinaga-Itano et al. (1998) and
Moeller (2000) both identified that other factors (such as age of identification of hearing loss / enrolment in early
intervention) played a far greater role in influencing outcomes compared to the small role that cognitive ability played. It
must be noted that two of the three studies included young children (up to 5; 0 years) and hence it is possible that cognitive
ability may not be a significant influence on outcomes for young children.
The influence of cognitive ability on other outcomes such as social and emotional development and motor development of
children who have a hearing loss were poorly reported in the literature.
In summary, cognitive ability may play an influencing role, especially as a confounding variable, for children with hearing
loss. Cognitive ability may be one of those variables, which interacts with other variables to influence outcomes rather than
singularly influencing outcomes.
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Cognitive variables

Overview
With recent developments in newborn hearing screening, diagnosis of hearing loss, and early intervention for children who
have a hearing loss, there is every opportunity to ensure that children have access to good quality developmental services
and opportunities from a young age. With such access, it is possible that outcomes for children who have a hearing loss can
be optimised.
However, there are still considerable variations in outcomes attained by these children. Pisoni and Cleary (2003) comment
that while some children who use a cochlear implant do very well in terms of speech and language outcomes, others derive
only minimal benefits. The reasons for these variations are not yet well understood. Similarly Remine et al. (2003)
highlight that despite access to early diagnosis and early intervention, many children who have a hearing loss (especially
those with severe-to-profound hearing loss) have considerable difficulty acquiring and using spoken language and are often
classified as having a language delay. Pisoni and Cleary (2003, p. 33) comment that „whether this language and learning
delay is related to these systemic factors or to individual factors, or a combination of both is not yet clear‟.
One such area, which has been thought to influence, but is still relatively poorly understood, is the role of discrete cognitive
factors (such as memory, executive function) on outcomes for children who have a hearing loss.

Table 9. Influence of cognitive variables on dependent variables
Reference
Geers (2003)
Level: III-2
Score: 12/14

Lichtenstein
(1998)
Level: III-2

Sample
181 children who
used cochlear
implants

Outcomes
Reading ability

Mean age at
cochlear
implantation:
3;4 (1;8–5;4)
years
86 college
students who had
a hearing loss
From varying

Woodcock
Reading Mastery
Tests – Revised

+

Children who demonstrated a preference for phonological coding
strategies and had longer working memory spans were better
readers.

+

Higher corrected memory span and percent recall from 5 word-lists
were correlated with speech index scores only.

Peabody
Individual
Achievement Test

Cognitive ability
and functioning:
working memory

Working memory
task
Differential
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Reference
Score: 10/14

Sample

Outcomes

educational
backgrounds

Aptitude Tests:
Abstract
Reasoning Subtest
Reading and
written language
ability, including
morphology,
syntax and
vocabulary

California
Achievement
Tests: Reading
Comprehension
Subtest

+

National Technical
Institute for the
Deaf Writing Test:
writing test indices
of the extent to
which individuals
depended on
speech, sign and
vision in memory

+

Reported use of
speech, sign and
finger spelling
Scores for
working memory
Tests of syntax,
morphology,
semantics
Pisoni &
Cleary (2003)
Level: III-2

176 children who
used cochlear
implants
Cochlear

Speech
intelligibility

Word
Intelligibility by
Picture
Identification

+

Correlations for both the forward and backward spans revealed that
children who had longer digit spans on the Wechsler Intelligence
Scale for Children also displayed higher scores on all three word
recognition tests. All these correlations were positive and
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Reference
Score: 10/14

Sample

Outcomes

implantation
before 5;0 years

significant. The correlations for forward digit spans were somewhat
larger than the correlations found for backward digit spans.
Speech
perception

Lexical
Neighborhood
Test

+

Faster Speaking rate (shorter McGarr Sentence Intelligibility Test
sentence durations) was correlated with word recognition scores,
even after the factors above were controlled for.

Bench-KowalBamford:
Sentence Test

Remine,
Brown, Care &
Rickards
(2003)
Level: III-2
Score: 7/14

WillstedtSvensson,
Lofqvist,
Almqvist &
Sahlen (2004)
Level: III-2

19 adolescents
who had a hearing
loss
9 adolescents who
used cochlear
implants

Speech
production

McGarr Sentence
Intelligibility Test

Receptive and
expressive
language

Clinical
Evaluation of
Language
Fundamentals

+

Higher intellectual ability and verbal reasoning ability correlated
with better language abilities.

Cognitive ability

Delis-Kaplan
Executive
Function System:
Twenty
Questions Test

+

Better executive function abilities correlated with better language
abilities.

NEPSY Tower
Test

–

Speech
perception

A variety of
Swedish language
tests of speech
perception and
language

+

For complex working memory, there were significant correlations
with novel word learning and grammar. Phonological working
memory, as measured by non-word repetition (percentage correctly
produced consonants), correlated significantly with the retention
phase of novel word learning.

Non word

Tasks assessing

+

Percentage correctly produced vowels correlated significantly with

Age:
13;0-16;0 years

15 children who
used cochlear
implants
Mean age at
cochlear
implantation:
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Reference
Score: 11/14

Sample
3;11 (2;0–6;1)
years

Outcomes
learning

acquisition and
retention of non
words

Receptive and
expressive
language:
grammar

TROG (Swedish
version) and
LUND test of
phonology and
grammar

Speech
production:
phonemes

Non-word
repetition task
assessing
production of
phonemes

both the acquisition and the retention phases in novel word learning.

+

Both constants and vowels correctly imitated in non-word repetition
correlated significantly with receptive and expressive grammar.
Multiple regression analysis revealed that lexical and grammatical
development of children who used cochlear implants was best
predicted by percentage correctly imitated vowels in the non-word
repetition task.
The authors also report strong correlation between non-word
repetition and all traditional outcome measures used in this research.
The authors speculate that together the findings on non-word
repetition in this group of children highlight important questions
about the underlying linguistic and cognitive mechanisms behind the
large individual differences in outcomes for children who use
cochlear implants.
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Figure 13 Composite diagram of influence of cognitive variables on dependent variables
Synthesis of evidence representing
significant findings
Speech intelligibility speech production
McGarr Sentence Intelligibility Test
Non-word repetition task assessing
production of phonemes

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Cognitive ability
NEPSY Tower Test

Speech perception
Word Intelligibility by Picture
Identification
Lexical Neighborhood Test
Bench-Kowal-Bamford: Sentence Test
A variety of Swedish language tests of
speech perception and language; Tasks
assessing acquisition and retention of
non words
Receptive and expressive language
Clinical Evaluation of Language
Fundamentals
TROG
LUND
Cognitive ability and functioning: working
memory
Working memory task
Differential Aptitude Tests: Abstract
Reasoning Subtest
Scores for working memory
Sentence-completion task assessing
complex working memory
Non-word repetition task assessing
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phonological working memory
Delis-Kaplan Executive Function
System: Twenty Questions Test
Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
Rhyming task
Reading and written language ability,
including morphology, syntax and
vocabulary
California Achievement Tests:
Reading Comprehension Subtest
National Technical Institute for the
Deaf Writing Test: writing test indices
of the extent to which individuals
depended on speech, sign and vision in
memory
Tests of syntax, morphology,
semantics
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Cognitive variables

Key summary points
This synthesis of evidence identified five research studies which reported on a range of cognitive factors in relation to
outcomes for children who have a hearing loss.
This limited number of studies primarily reported on speech and language outcomes. The participants across the different
studies ranged from 1;6 years to college students.
The general trend seemed to indicate that individual cognitive variables may play a role in the development of the speech
and language skills of children who have a hearing loss. Much of the research supporting this trend is based on children
who use cochlear implants. Pooled findings from this research indicate that cognitive factors (i.e. working memory)
influence speech intelligibility, speech perception, receptive and expressive language and speech production.
The combination of this evidence may provide relevant information on the underlying linguistic and cognitive mechanisms
behind commonly reported large individual differences in outcomes between children who have a hearing loss who use
cochlear implants.
Remine et al. (2003) highlight the importance of recognising the significance of higher order cognitive functioning for
children who have a hearing loss. They go on to suggest that in order for an intervention to be effective, the child‟s
cognitive strengths and needs should be identified and understood.
In summary, discrete cognitive variables may play an influencing role especially in young children. Discrete cognitive
variables are also likely to influence outcomes through their interaction with other variables rather than influencing
outcomes in isolation.
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Pre cochlear implant
variables

Overview
It is being increasingly well documented that a range of factors influence the outcomes of children who use a cochlear
implant. While traditional research has focussed on aspects such as age at cochlear implantation and habilitation
methodologies, more recent research is also focussing on understanding factors intrinsic to the child.
Some of these factors include a child‟s skills prior to cochlear implantation such as pre implant vocabulary and language
skills (Connor & Zwolan 2004; O‟Leary Kane et al. 2004) and pre implant motor skills (Horn, Pisoni & Miyamoto 2006).

Table 10. Influence of pre cochlear implant variables on dependent variables
Reference
Connor &
Zwolan (2004)
Level: III-2
Score: 9/14

Horn, Pisoni &
Miyamoto
(2006)
Level: IV
Score: 11/14

Sample
91 children who
used cochlear
implants
Mean age at
cochlear
implantation:
Mean - 6.8 ( S.D
3.1) years

23 children who
used cochlear
implants
Mean age at
cochlear
implantation
(activation):
2;4 ±1;2 years

Outcomes
Reading ability

Woodcock
Passage:
Comprehension
Subtest

+

Expressive and
receptive
vocabulary

WoodcockJohnson: Picture
Vocabulary
Subtest

+

Expressive One
Word Picture
Vocabulary Test

+

Fine and gross
motor skills

Vineland Adaptive
Behavior Scales

+

Receptive and
expressive
language

Grammatical
Analysis of
Elicited Language
– Pre-Sentence
Level

–

Children‟s pre cochlear implant vocabulary had a significant effect
on reading comprehension scores.

Better pre cochlear implant fine motor skills correlated with
expressive language quotients at 1;0 year post cochlear implant and
2;0 years post cochlear implant.
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Reference

Sample

Outcomes
Receptive and
expressive
language

Reynell
Developmental
Language Scales
Peabody Picture
Vocabulary Test

O‟Leary Kane,
Schopmeyer,
Mellon, Wang
& Niparko
(2004)
Level: III-2
Score: 9/14

18 children who
used cochlear
implants

Receptive and
expressive
language

Mean age at
cochlear
implantation:
1;2 years

Communication
and Symbolic
Behavior Scales

–

There was no correlation between pre cochlear implant language
skills and post cochlear implant language development.

Reynell
Developmental
Language Scales

Figure 14 Composite diagram of influence of pre cochlear implant variables on dependent variables
Synthesis of evidence representing
significant findings
Receptive and expressive vocabulary
Woodcock-Johnson: Picture
Vocabulary Subtest
Expressive One Word Picture
Vocabulary Test
Reading ability
Woodcock-Johnson: Passage
Comprehension Subtest

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Receptive and expressive language
Grammatical Analysis of Elicited
Language – Pre-Sentence Level
Reynell Developmental Language
Scales
Peabody Picture Vocabulary Test

Synthesis of evidence representing nonsignificant findings
Receptive and expressive language
Communication and Symbolic
Behavior Scales

Fine and gross motor skills
Vineland Adaptive Behavior Scales
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Pre cochlear implant
variables

Key summary points
This synthesis of literature evidence identified three research studies that examined the effect of pre cochlear implant
factors on various outcomes for children who have a hearing loss.
The findings from this limited literature indicate that certain pre cochlear implant factors may have an effect on certain
outcomes after cochlear implantation, however given that all three studies examined the effect of different variables on
different outcomes it was not possible to draw firm conclusions from the literature.
In the research by Connor and Zwolan (2004), children‟s vocabulary just prior to receiving their cochlear implants
significantly predicted their reading comprehension at the time of the reading evaluation. The authors of this study,
however, suggest caution in interpreting these results as reading performance is influenced by a complex web of interacting
factors including quality of educational programs, early identification and intervention, parental support, student‟s
motivation and his or her speed of auditory processing and working memory.
The findings from Horn, Pisoni and Miyamoto (2006) provide some evidence to suggest that pre cochlear implant fine
motor skills, more so than gross motor skills, have some relationship to post cochlear implant receptive and expressive
language acquisition in children who use cochlear implants. The authors caution that this research used a correlational and
cross-sectional approach, not prospective and longitudinal, and that the assessments used to measure motor development
were „somewhat coarse‟ (Horn, Pisoni & Miyamoto, p. 1504).
O‟Leary Kane et al. (2004) investigated the relationship between prelinguistic communication behaviours in children who
were candidates for cochlear implants and subsequent language development after cochlear implantation. While the
correlations between pre and post cochlear implantation failed to achieve significance, the authors highlight high variability
in communication capabilities which may have contributed to this result. They advocated for further research on this issue.
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Presence or absence of
other disabilities

Overview
It is well recognised that children who have a hearing loss may also have an additional disability. It has been estimated that
prevalence of an additional disability in this population may be as high as 30%. The presence of an additional disability
may significantly influence the processes and outcomes of development for children who have a hearing loss.
In the past, children who had additional disabilities typically did not consistently have access to early intervention options
such as cochlear implantation, as it was perceived that this group of children may not attain optimal outcomes. This trend is
now changing. Many children who have multiple disabilities such as dual sensory loss, cerebral palsy, global
developmental delay and autistic spectrum disorder now have access to a wider range of interventions, including cochlear
implants.
Nevertheless, the presence of additional disabilities continues to play a role whereby outcomes for these children are likely
to differ markedly from their peers who do not have additional sensory, motor, or cognitive disabilities.

Table 11. Influence of presence or absence of other disabilities on dependent variables
Reference
Dettman,
Fiket, Dowell,
Charlton,
Williams,
Tomov &
Barker (2004)
Level: III-3
Score: 9/14

Dowell,
Dettman,
Blamey,
Barker &
Clark (2002)

Sample
49 children who
used cochlear
implants

Outcomes
Speech
perception

Clinical rating of
open- and closedset speech
perception using a
wide range of
tests and
measures
including PLOTT
and Phonetically
Balanced
Kindergarten
Words Test

+

Greater degree of cognitive delay was associated with poorer
speech perception skills (detection and closed-set discrimination).

Speech
perception

Phonetically
Balanced
Kindergarten
Words Test

+

Greater degree of developmental delay was predictive of poorer
phoneme and word scores; however it accounted for only a small
proportion of total variance.

Mean age at
cochlear
implantation:
2;1–2;4 years

102 children who
used cochlear
implants
Mean age at
cochlear
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Reference
Level: III-3
Score: 10/14
Easterbrooks,
O'Rourke &
Todd (2000)
Level: III-2
Score: 9/14
Edwards, Frost
& Witham
(2006)
Level: III-2
Score: 7/14

Sample

Outcomes

implantation:
5.9 years (1.5–
17.6)
40 children who
had a hearing loss
Age:
< 10.5 years

32 children who
used cochlear
implants
Mean age at
cochlear
implantation
(switch-on):
2.4 (1.5–3.4)
years

Bench-KowalBamford:
Sentence Test

+

Outcomes of
Auditory-Verbal
Therapy:

Successful
graduation versus
leaving because
of dissatisfaction

–

General
developmental
ability

Schedule of
Growing Skills II

+

Infant ToddlerMeaningful
Auditory
Integration Scale

+

Speech
Intelligibility
Rating

+

E2L Toy Test

+

Speech
production:
intelligibility
Speech
perception

Fortnum,
Stacey &
Summerfield
(2006)

468 children who
used cochlear
implants

Level: III-3
Score: 13/14

2390 children
who had a
hearing loss and
did not use
cochlear implants

Hintermair

416 parents of

Use of a cochlear
Demographic
implant or not
and other
background
characteristics of
children who
used cochlear
implants
Social-emotional

Parenting Stress

Greater degree of developmental delay was predictive of poorer
sentence scores; however it accounted for only a small proportion
of total variance.

Presence of developmental delay was associated with poorer
speech perception and intelligibility.

The strongest and statistically significant predictors of speech
perception and speech intelligibility were measures of general
development and cognitive functioning, accounting for around
40% of the variance in reported outcomes.

+

The children who used a cochlear implant were less likely to
experience two or more disabilities than the children who did not
use a cochlear implant (including children who had a profound
hearing loss).

+

Additional handicap correlated with poorer communicative
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Reference
(2006)
Level: III-2
Score: 9/14

Sample
children who had
a hearing loss

Outcomes
development

Index

competence, and higher stress experience (Parenting Stress Index)
and child problem score (Strengths and Difficulties Questionnaire)
only.

Strengths and
Difficulties
Questionnaire-D

213 mothers
213 fathers

Sense of
Coherence
Questionnaire
Social Support
Questionnaire

Holt & Kirk
(2005)
Level: III-3
Score: 8/14

Children who
used cochlear
implants;
19 who had a
cognitive delay
50 who had no
cognitive delay
Oral
Communication
(no use of sign)
versus
Total
Communication
(speech plus
Manually Coded
English)

Communicative
competence

Self developed
scale

+

Auditory skills

Infant ToddlerMeaningful
Auditory
Integration Scale

–

Expressive
language

Grammatical
Analysis of
Elicited
Language-PreSentence Level
(adapted to
measure speech
perception)

–

Mr Potato Head
Task

–

Peabody Picture

+

When data from the third year of testing was excluded, children
who had a cognitive delay had poorer expressive language than
children in the Oral Communication group, but were not different
to children in the Total Communication group.
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Reference

Sample
Comparison
within „cognitive
delay group‟ and
within „no
cognitive delay
group‟

Mayne,
YoshinagaItano & Sedey
(1998)

168 children who
had a hearing loss
Age:
0;8–1;10 years

Outcomes
Vocabulary Test
Receptive
language

Reynell
Developmental
Language Scales

+

Receptive
language:
vocabulary

MacArthur
Communicative
Development
Inventory

–

Expressive
language:
vocabulary

MacArthur
Communicative
Development
Inventory

+

Having a hearing loss only (i.e. no additional disabilities)
correlated with higher levels of expressive vocabulary, with and
without age partialled out. However, after controlling for the
child's age, age of identification, and CQ (cognitive quotient)
score, the presence or absence of additional disability/s contributed
to only 3% of the variance in expressive vocabulary.

Speech
production:
prosody and
articulation

Coding of speech
samples

+

Children who had a motor disability or delayed cognitive
development had slower speech development (note: significance/pvalues not presented).

Stanford
Achievement
Test-Hearing
Impaired:
Reading

+

Presence of (additional) handicaps correlated with poorer reading
achievement.

Level: III-3
Score: 12/14
Mayne,
YoshinagaItano, Sedey &
Carey (1998)
Level: III-3
Score: 12/14
Obenchain,
Menn &
YoshinagaItano (1998)
Level: III-2
Score: 10/14
Padden &
Ramsey
(2000)
Level: III-2

113 children who
had a hearing loss
Mean age:
2;7 (2;0–3;1)
years
19 children who
had a hearing loss
Divided into 4
groups according
to speech skills at
3;0 years
School-aged
children who had
a hearing loss
Study 1: 135

Expressive
language: syntax
Reading ability
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Reference
Score: 10/14

Sample

Outcomes

participants

Achievement

Study 2: 31
participants
Powers (2003)
Survey
Score: 9/14

Adolescent
students who had
a hearing loss
Age:
16;0 years

Academic
achievement:
examination
results

Graduate
Certificate of
Secondary
Education (UK)

+

Development of
play

PAQ (Play
Assessment
Questionnaire)

–

Receptive and
expressive
language

MacArthur
Communicative
Development
Inventory

–

Cognitive
assessment

Leiter
International
Performance
Scale

+

Speech
perception

ConsonantNucleusConsonant
Monosyllabic
Word Test

+

Absence of an additional handicapping condition was associated
with better examination results.

Attended
mainstream
schools
Snyder &
YoshinagaItano (1999)
Level: III-2
Score: 12/14

Spencer
(2004)
Level: III-2
Score: 8/14

180 children who
had a hearing loss
Divided into four
age groups:
0;8–0;11 years
1;2–1;5 years
1;6–1;11 years
2;2–2;6 years
13 children who
used cochlear
implants
Mean age at
cochlear
implantation:
1;11 (1;1–3;2)
years

Children who had (varying) multiple disabilities tended to perform
poorer on language tasks (note: significance/p-values not
presented).
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Reference

Sample

Outcomes
Bench-KowalBamford:
Sentence Test
Receptive and
expressive
language

Language
Proficiency
Profile

+

Clinical
Evaluation of
Language
Fundamentals
Peabody Picture
Vocabulary Test
Pragmatic
language skills:
conversational
cohesion
Stacey,
Fortnum,
Barton &
Summerfield
(2006)
Level: III-2
Score: 12/14

468 children who
used cochlear
implants
2390 children
who had a
hearing loss and
did not use
cochlear implants

Parent interview

Speech
perception and
other auditory
skills

Categories of
Auditory
Performance

Use and
production of
speech

Speech
Intelligibility
Rating

+

Children who had fewer additional disabilities had higher levels of
speech perception, auditory performance, communication skills,
academic achievements and quality of life.

Parent and
teacher ratings of
use and
production of
speech and
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Reference

Sample

Outcomes
academic ability
Educational
participation
and engagement

Teacher rating of
reading age and
participation and
engagement in
education

Academic ability
and achievement

School attainment
levels (key stage
attainments)

Vocational
outcomes

Parent report of
quality of life,
social
development, and
ability to
independently
perform tasks
such as shopping
and use of a
telephone

Quality of life

Use of hearing
technology
YoshinagaItano & Sedey
(1999)
Level: III-2
Score: 11/14

147 children who
had a hearing loss

Speech
production

Number of
different
consonants,
vowels, initial
blends and final
blends

+

Speech
intelligibility

Rating of overall
speech

+

Age:
1;2–5;0 years

Children who had no additional disabilities had better speech skills
for all outcomes, however the correlation was moderate for the
vowel and consonant repertoire and weak for the presence versus
absence of consonant blends and intelligibility.
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Reference

Sample

Outcomes
intelligibility
Expressive
language

Minnesota Child
Development
Inventory

+

Figure 15 Composite diagram of influence of presence or absence of other disabilities on dependent variables
Synthesis of evidence representing
significant findings
Speech perception
Clinical rating of open- and closed-set
speech perception using a wide range
of tests and measures including
PLOTT and Phonetically Balanced
Kindergarten Words Test
Phonetically Balanced Kindergarten
Words Test
Bench-Kowal-Bamford: Sentence Test
Infant Toddler-Meaningful Auditory
Integration Scale
E2L Toy Test
Consonant-Nucleus-Consonant
Monosyllabic Word Test
Categories of Auditory Performance
Speech production
Number of different consonants,
vowels, initial blends and final blends

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Auditory skills
Infant Toddler-Meaningful Auditory
Integration Scale
Expressive language and receptive language
Grammatical Analysis of Elicited
Language: Pre-Sentence Level
(adapted to measure speech
perception)
Mr Potato Head Task
MacArthur Communicative
Development Inventory: Receptive
Vocabulary
Development of play
PAQ
Outcomes of auditory-verbal therapy:
successful graduation versus leaving because
of dissatisfaction
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Parent and teacher ratings of use and
production of speech and academic
ability
Speech intelligibility
Speech Intelligibility Rating
Schedule of Growing Skills II
Coding of speech samples (prosody
and articulation)
Parent interview
Rating of overall speech intelligibility
Expressive language and receptive language
Peabody Picture Vocabulary Test
Reynell Developmental Language
Scales
MacArthur Communicative
Development Inventory: Expressive
Vocabulary
Coding of speech samples (expressive)
Language Proficiency Profile
Clinical Evaluation of Language
Fundamentals
Parent interview
Minnesota Child Development
Inventory
Communication competence and social
acceptance
Teaching rating of communication
competence and social acceptance
Reading ability
Stanford Achievement Test-Hearing
Impaired: Reading Achievement
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Cognitive assessment
Leiter International Performance Scale
Educational participation and engagement
Teacher rating of reading age and
participation and engagement in
education
Academic achievement
Graduate Certificate of Secondary
Education (UK) examination results
School attainment levels (key stage
attainments)
Social-emotional development and
communicative competence
Parenting Stress Index
Strengths and Difficulties
Questionnaire-D
Sense of Coherence Questionnaire
Social Support Questionnaire
Self developed scale
Quality of life
Parent report of quality of life, social
development, and ability to
independently perform tasks such as
shopping and use of a telephone
Demographic and other background
characteristics of children who used a
cochlear implant
Whether children did or did not use
cochlear implants
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Presence or absence of
other disabilities

Key summary points
This synthesis of evidence identified 16 research studies reporting on the influence of additional disabilities on a range of
outcomes for children who have a hearing loss.
It must be noted that widespread variability was identified with respect to type of disability, research methodology and
outcomes measured.
There was additional variability in the age range of children included in this group of studies. Ages ranged from 0;8 to 16;0
years. The majority of the research focussed on children who used a cochlear implant.
Based on the synthesis of evidence, it appeared that additional disabilities may influence outcomes for children who have a
hearing loss. Cognitive and developmental delay was consistently reported to influence speech perception, receptive and
expressive language skills, and speech production (including intelligibility, prosody, and articulation). Evidence also
indicated, albeit in much broader terms, that presence of an „additional handicap‟ was associated with poorer socioemotional development, communication competence, reading ability, academic achievement and quality of life.
It is interesting to note the size of variance contributed by additional disabilities towards overall variance in outcomes.
Dowell et al. (2002) highlight that while a greater degree of developmental delay was predictive of poorer phoneme, word
and sentence scores, overall it only accounted by a small proportion of the overall variance. Similarly, Mayne, YoshinagaItano, Sedey and Carey (1998) also acknowledge that the presence of additional disabilities only accounted for 3% of the
variance in expressive vocabulary skills. This suggests that while the presence of an additional disability may influence
outcomes for children who have a hearing loss, it may not be as strong an influencer as was once thought.
Further research is warranted to identify which types and what levels of severity of additional disabilities are associated
with varying outcomes in order to inform effective and targeted high quality interventions for these children.
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Age at exposure to sign
language

Overview
With regards to the nature of language acquisition, Mayberry and Lock (2003) discuss the extent to which age constrains
language acquisition outcomes, and whether critical, or sensitive, periods for development play a significant role.
Boudreault and Mayberry (2006) highlight that there is evidence to suggest that delayed exposure to language associated
with a congenital hearing loss affects the ability to comprehend and produce sign language in adulthood.
Relative to literature relating to other areas in the field of hearing loss, there is a paucity of literature examining signed
language acquisition of individuals who are born with a hearing loss.

Table 12. Influence of age at exposure to sign language on dependent variables
Reference
Boudreault &
Mayberry
(2006)
Level: III-2
Score: 8/14

Sample
Adults who had a
hearing loss
Grouped by age at
first exposure to
sign language:

Receptive
language:
sentence
processing in
American Sign
Language

Grammatical
judgment task

Reading

California
Achievement Test,
Reading
Comprehension
Subtest

+

–

Native Learners
(from birth);

Outcomes
There were significant differences between the mean syntactic
accuracy rates of the three groups. The order of performance of the
three groups (best to worst) was Native Learners, Early Learners,
and Delayed Learners.
There were few significant differences between the groups in
response times.

Early Learners
(first exposure at
5;0–7;0 years);
Delayed Learners
(8;0–13;0 years)
Lichtenstein
(1998)
Level: III-2
Score: 10/14

86 college
students who had
a prelingual
hearing loss

–

–
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Reference

Sample
Mean age:
20.8years
Mean age of
learning either
Signed English or
American Sign
Language:
7.93 (1;0–20;0)
years

Mayberry &
Lock (2003)

Age: 16;0–70;0
years

Level: III-2
Score: 11/14

Different early
language
experiences:

Outcomes
Written language
Morphology
Syntax

Author-devised
tests of syntax,
morphology,
semantics and
spelling

–
–

Vocabulary

+

Grammatical

–

Comprehension

–

Receptive
language:
English grammar

Grammatical
judgment and
comprehension
tasks

+

Age at learning sign was significantly but weakly negatively
correlated (r = –0.24) with vocabulary knowledge.

On nearly all measures the group who had no early language
performed less well than the other three groups; in most cases
significantly so (response accuracy, response time, passive and
relative clauses).

Adults who had a
hearing loss who
acquired sign
language early in
life
Adults who had a
hearing loss who
had no accessible
language until age
6;0 years or older
Adults who had
normal hearing
who acquired a
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Reference

Sample
language other
than English from
birth and later

Outcomes

Adults who had
normal hearing
who were native
speakers of
English
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Figure 16 Composite diagram of influence of age at exposure to sign language on dependent variables
Synthesis of evidence representing
significant findings
Receptive language: english grammar
Grammatical judgment and
comprehension tasks
Syntactic accuracy rates
Vocabulary
Author-devised tests

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Receptive language: sentence processing in
American Sign Language
Grammatical judgment task
Comprehension
Author-devised test
Syntax

Author-devised test

Morphology
Author-devised test
Grammatical
Author-devised test
Reading
California Achievement Test
Reading Comprehension Subtest
Written language
Author-devised test
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Age at exposure to sign
language

Key summary points
This synthesis of literature evidence identified three research studies that addressed the relationship between age at
exposure to sign language and children‟s outcomes.
Whilst two studies found that early exposure to sign language led to improved grammatical judgement in later life, one
study only found significant improvements in vocabulary in adult life, with all other variables being non-significant
(written language, morphology, syntax, grammatical, comprehension).
Adults who were exposed to language early in life performed at near-native levels in their second language, irrespective of
whether they had normal hearing or a hearing loss or whether the early language was spoken or signed. In contrast adults
who had a hearing loss and experienced little to no accessible language early in life performed poorly.
These findings further add credibility to the possible existence of a critical period for language learning by suggesting that
early language experience has a significant influence on language development and performance across the life span.
In summary, age at exposure to sign language may influence outcomes for children who have a hearing loss. However,
given the limited evidence base, caution is urged when considering this result.
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Age at detection of
hearing loss (and entry
into early intervention)

Overview
The last decade has seen dramatic changes in the manner in which services are provided to children who have a hearing
loss. This is mainly due to the introduction of newborn hearing screening which has led to early detection and intervention
for children who have a hearing loss and vast progress in the technology available to children identified with a hearing loss
at such a young age. Currently there is minimal lag between time of detection of hearing loss and commencement of early
intervention services. This is due to growing evidence which highlights that timely access to good quality early intervention
is vitally important to ensuring positive short and long term outcomes for children who have a hearing loss.
Early detection and early intervention ensures appropriate processes can be put in place to enable children who have a
hearing loss and their families to access developmental services (such as aided hearing, appropriate education and
communication approaches, family support) thereby minimising and/or avoiding developmental delays which may
otherwise occur in the absence of early detection and early intervention.

Table 13. Influence of age at detection of hearing loss on dependent variables
Reference

Sample

Apuzzo &
YoshinagaItano (1995)

69 children who
had a hearing
loss

Level: III-3
Score: 10/14

Age:
2;1–5;0 years
Age at
identification of
hearing loss:
A: 0;0–0;2
years
B: 0;3–1;0
years
C: 1;1–2;0
years
D: 2;1+ years

Variable
studied
Age at
identification of
hearing loss

Outcomes
Receptive
language
Expressive
language

Minnesota Child
Development
Inventory

–
+

Motor
development

–

Socialemotional
development

–

Children in the age range of 0;0 – 0;2 years when their
hearing loss was identified performed significantly better
than children in each of the three groups in which their
hearing losses were identified at an older age.
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Reference
Calderon &
Naidu (1998)
Level: III-3
Score: 11/14

Sample
Children who
had a hearing
loss

Variable
studied
Age at entry to
early
intervention

Outcomes
Receptive and
expressive
language

Age:
3;9–7;4 years

Study 1: Children < 1;0 year, and children 1;0 – 2;0 years at
the time of entry performed significantly better than
children ≥2;0 years at the time of entry.
Study 2: The children entering intervention earlier had
significantly higher language scores.
Trends on other outcomes favoured earlier-entering
children, but no differences were significant.

Preschool
Language Scales

Study 1 (n =
80):
Age at entry:
Group 1:
<1;0 year
Group 2:
1;0-2;0 years
Group 3:
≥2;0 years
Study 2 (n =
28):
Children
entering earlier
(at
approximately
1;1 years)
versus those
entering later
416 parents of

+

Language
Proficiency
Profile (modified
to assess
maternal
communication)

Attended a
Total
Communication
program

Hintermair

SKI*HI
Language
Development
Scale

Age at

Auditory
skills

Auditory training
checklist

–

Speech
production

Modified version
of Ling
Family
questionnaires

–

Reading
ability

Test of Early
Reading Ability
– Deaf/Hard of
Hearing

–

Socialemotional
development

Social-Emotional
Assessment
Inventory

–

Social-

Parenting Stress

–
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Reference
(2006)
Level: III-2
Score: 9/14

Sample
children who
had a hearing
loss
213 mothers
213 fathers

Variable
studied
identification of
hearing loss:

Outcomes
emotional
development

<1;0 year
<3;0 years
>3;0 years

versus

Social Support
Questionnaire

„at least some‟
sign
120 children
who had a
hearing loss

Strengths and
Difficulties
Questionnaire-D
Sense of
Coherence
Questionnaire

Oral-only

Kennedy,
McCann,
Campbell,
Law, Mullee,
Petrou,
Watkin,
Worsfold,
Yuen &
Stevenson
(2006)

Index

Age at
identification of
hearing loss

Receptive and
expressive
language

Age at
identification of
hearing loss:
< 0;9 years
> 0;9 years

Children‟s
Communication
Checklist

+

Earlier-identified children had significantly higher receptive
and expressive language scores.

Test for
Reception of
Grammar
British Picture
Vocabulary
Scale

Level: III-2
Score: 13/14

Renfrew
Language Scales:
Bus Story Test
Speech

Speech subscale
of Children‟s
Communication
Checklist

–
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Reference
Kiese-Himmel
& Reeh (2006)
Level: III-2
Score: 10/14

Sample

Variable
studied

Outcomes

27 children who
had a hearing
loss

Age at
identification of
hearing loss

Expressive
language:
vocabulary

German Picture
Naming Tests

Age at
identification of
hearing loss

Language
development

–

After 1;6 years, age at identification of hearing loss was not
significantly associated with expressive vocabulary.

Interviews with
the parents,
teachers and
audiological
pedagogists

+

Socialemotional
development

Analysis of
observations

+

The child detected earlier followed a development process
similar to a hearing child with regards to language and
social skills. He was confident and gained good command
of and use of sign language. The child detected later had
slower linguistic and social development with initial
difficulty in grasping and using sign language, and
primitive social interplay with other children

Academic
achievement

School grades in
reading/writing
and mathematics

+

Presence or
absence of an
academic delay

+

Age at
identification of
hearing loss:
< 2;7 years
> 2;7 years

Kaufman
Assessment
Battery for
Children:
Vocabulary
Subtest

Followed after
diagnosis
Magnuson
(2000)
Qualitative
Score: 10/14

Martineau,
Lamarche,
Marcoux &
Bernard
(2001)
Level: III-3
Score: 12/14

2 children who
had a hearing
loss
Age at
identification of
hearing loss:
0;0-2;0 years

112 children
who had a
hearing loss
Age:
6;0–12;0 years
Age at entry to

Age at entry to
intervention
related to
language
stimulation

Earlier entry was significantly related to:
Higher maths and reading/writing scores
Lower risk of academic delay.
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Reference

Sample
intervention:
≤2;0 years
>2;0 years

Mayne,
YoshinagaItano, Sedey &
Carey (1998)
Level: III-3
Score: 12/14

Mayne,
YoshinagaItano & Sedey
(1998)
Level: III-3
Score: 12/14

113 children
who had a
hearing loss

Variable
studied

Outcomes

Age at
identification of
hearing loss

Expressive
language:
vocabulary

MacArthur
Communicative
Development
Inventory

+

Age at
identification of
hearing loss

Receptive
language:
vocabulary

MacArthur
Communicative
Development
Inventory

–

Age at
enrolment in
early
intervention

Receptive
language:
vocabulary

Peabody Picture
Vocabulary Test

+

Age:
2;0-3;1 years

Earlier age at identification was associated
significantly better expressive vocabulary scores.

with

Age at
identification of
hearing loss:
<0;6 years
>0;6 years
168 children
who had a
hearing loss
Age:
0;8-1;10 years
Age at
identification of
hearing loss:
<0;6 years
>0;6 years

Moeller (2000) 112 children
who had a
Level: III-3
hearing loss
Score: 11/14

There was a significant negative correlation between age at
enrolment and vocabulary skills. Age at enrolment
accounted for 11% of variance in Peabody Picture
Vocabulary Test scores after controlling for family
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Reference

Sample
Age:
5;0 years

Variable
studied

Mean age at
enrolment in
early
intervention:
1.8 (0.3–4.5)
years

Outcomes
involvement, nonverbal intelligence and degree of hearing
loss.
Cognitive
ability: verbal
reasoning

Preschool
Language
Assessment
Instrument

+

Age at enrolment in early intervention was also
significantly negatively correlated with verbal reasoning
scores.

Speech
production

Variety of
measures based
on Ling‟s
phonological
level analysis

–

The „High Speech‟ and „Low Speech‟ group did not differ
significantly on mean age at enrolment (1;8 years and 1;11
years respectively).

135 school-aged Age at
children who
identification of
had a hearing
hearing loss
loss

Reading
ability

Stanford
Achievement
Test – Hearing
Impaired

+

Age at identification of hearing loss was significantly
negatively correlated with reading scores.

200 children
who had a
hearing loss

Expressive
language

Minnesota Child
Development
Inventory:
Expressive
Language

–

The relationship between earlier age at intervention and
better expressive language outcomes was just outside
conventional levels of significance (p = 0.06).

Musselman &
Kircaali-Iftar
(1996)

20 children who
had a hearing
loss

Level: III-3
Score: 12/14

Age:
5;0–7;0 years

Age at
enrolment in
first educational
program

10 „High
Speech‟
10 „Low
Speech‟
Padden &
Ramsey
(2000)
Level: III-2
Score: 10/14
Pipp-Siegel,
Sedey,
VanLeeuwen
& YoshinagaItano (2003)

Age:

Age at
intervention
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Reference
Level: III-3
Score: 12/14

Pittman,
Lewis, Hoover
&
Stelmachowicz
(2005)
Level: III-2
Score: 10/14

Powers (2003)
Survey
Score: 9/14

Sample
0;6–6;0 years

Variable
studied

Outcomes

Mean age at
intervention:
1;3±1;1 years
37 children who
had a hearing
loss

Age at
identification of
hearing loss

Rapid word
learning

Rapid word
learning task

–

Age at
identification of
hearing loss

Academic
achievement

Graduate
Certificate of
Secondary
Education (UK)

–

Age:
5;0–14;0 years
Age at
identification of
hearing loss:
0;0–11;9 years
179 and 181
adolescent
students who
had a hearing
loss

There were no significant differences between younger- and
older-identified students when comparing any of the three
age groups.

Age:
16;0 years
Achievement
data from 1995
and 1996
respectively
Age at
identification of
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Reference

Sample
hearing loss:
< 1;0 years
1;0-2;0 years
2;1-3;0 years
> 3;0 years

YoshinagaItano and
Sedey (1999)

Children who
had a hearing
loss

Level: III-2
Score: 12/14

Age:
0;8–2;6 years

Wake,
Poulakis,
Hughes,
CareySargeant &
Rickards
(2005)

86 children who
had a hearing
loss

Level: III-2
Score: 11/14

Wu & Brown
(2004)
Level: III-2
Score: 10/14

Variable
studied

Age at
identification of
hearing loss

Receptive and
expressive
language

MacArthur
Communicative
Development
Inventory

+

Age at
identification of
hearing loss

Receptive and
expressive
language

Clinical
Evaluation of
Language
Fundamentals

–

Receptive
language:
vocabulary

Peabody Picture
Vocabulary Test

–

Speech
production

Goldman Fristoe
Test of
Articulation

–

Reading
ability

Reading Progress
Test 1

–

Receptive and
expressive
language

Checklist derived
from the
ReceptiveExpressive
Emergent

+

Age:
7;0-8;11 years
Mean age at
identification of
hearing loss:
1;11 (0;1–4;5)
years

Parents and
teachers of
children
participating in
Auditory-

Outcomes

Age at
identification of
hearing loss
Age at

Earlier age at identification was a significant predictor of
better language scores.

„Critical age‟, a factor comprising age at identification of
hearing loss, age at commencement of Auditory-Verbal
Therapy, and age at first hearing technology fitting, was a
significant predictor of language scores, with earlier age at
identification and intervention predicting higher scores.
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Reference

Sample
Verbal
programs

Variable
studied
intervention

Outcomes
Language Scale

Mean age:
4;7 (2;5–9;2)
years
YoshinagaItano (1998)
Level: III-2
Score: 11/14

147 children
who had a
hearing loss

Age at
identification of
hearing loss

Level: III-3
Score: 9/14

Number of
different
consonants,
vowels, initial
blends and final
blends

Speech
intelligibility

Rating of overall
speech
intelligibility

Expressive
language

Minnesota Child
Development
Inventory

–

Receptive and
expressive
language

Minnesota Child
Development
Inventory

+

Age:
1;2–5;0 years
Age at
identification of
hearing loss:
<0;6 years
>0;6 years

YoshinagaItano &
Apuzzo
(1998b)

Speech
production

40 children who
had a hearing
loss

Age at
identification of
hearing loss

–

Age:
2;1-5;0 years

Motor
development

–

Age at
identification:
< 0;6 years
> 1;6 years

Socialemotional
development

–

The younger-identified children scored significantly better
than the older-identified children (effect size = .185).

Page | 165

Reference
YoshinagaItano, Coulter
& Thomson
(2001)
Level: III-3
Score: 9/14

Sample
50 children who
had a hearing
loss

Variable
studied
Age at
identification of
hearing loss

Outcomes
Receptive and
expressive
language

Age:
0;9-5;1 years

Minnesota Child
Development
Inventory

+

Language quotients for the screened (earlier-identified
group) were in the normal range (> 80) and significantly
higher than those for the no-screen (later-identified) group
(61–68). The children in the screened group had
significantly more different words and more total words.

MacArthur
Communicative
Development
Inventory

Born in a
hospital with
universal
newborn
hearing
screening
versus not born
in a hospital
with universal
newborn
hearing
screening

Number of
different words
Total number of
words
Speech
production

Number of
vowels and
consonants,
consonant blends

+

Children in the screened group had significantly more
consonants and consonant blends and significantly better
speech intelligibility than the no-screen group. The groups
did not differ significantly in number of vowel types.

Receptive and
expressive
language

Minnesota Child
Development
Inventory

+

Controlling for differences in cognitive ability, the earlieridentified children performed significantly better (nearly 1
standard deviation) than the later-identified children.

Age at
identification of
hearing loss:
<0;6 years
>0;6 years
YoshinagaItano, Sedey,
Coulter &
Mehl (1998)
Level: III-3
Score: 11/4

150 children
who had a
hearing loss

Age at
identification of
hearing loss

Age:
1;1-3;0 years
Age of
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Reference

Sample
identification of
hearing loss:
< 0;6 years
> 0;6 years

Variable
studied

Outcomes
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Figure 17 Composite diagram of influence of age of detection of hearing loss on dependent variables
Synthesis of evidence representing
significant findings
Receptive and expressive language
Language Proficiency Profile
(modified to assess maternal
communication)
SKI*HI Language Development Scale
Preschool Language Scales
Children‟s Communication Checklist
Test for Reception of Grammar
British Picture Vocabulary Scale
Renfrew Language Scales: Bus Story
Test
Checklist derived from the ReceptiveExpressive Emergent Language Scale
Macarthur and Minnesota CDI
Number of different words
Total number of words
Interviews with parents, teachers and
audiological pedagogists
Expressive language: vocabulary
MacArthur CDI
Cognitive ability: verbal reasoning
Preschool Language Assessment
Instrument
Academic achievement
School grades in reading/writing and
mathematics
Presence or absence of an academic
delay

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Speech production
Number of different consonants,
vowels, initial blends and final blends
Speech intelligibility
Rating of overall speech intelligibility
Receptive language: vocabulary
Peabody Picture Vocabulary Test
Expressive language
Minnesota CDI

Synthesis of evidence representing nonsignificant findings
Auditory skills
Auditory training checklist
Speech production
Variety of measures based on Ling‟s
phonological level analysis
Modified version of Ling
Goldman Fristoe Test of Articulation
Speech subscale of Children‟s
Communication Checklist
Receptive and expressive language
Clinical Evaluation of Language
Fundamentals
Macarthur and Minnesota CDI
Expressive language: vocabulary
German Picture Naming Tests
Kaufman Assessment Battery for
Children: Vocabulary Subtest
Columbia Mental Maturity Scale
Raven‟s Progressive Matrices
Reading ability
Test of Early Reading Ability –
Deaf/Hard of Hearing
Reading Progress Test 1
Rapid word learning
Rapid word learning task
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Reading ability
Stanford Achievement Test-Hearing
Impaired
Social-emotional development
Analysis of observations

Academic achievement
Graduate Certificate of Secondary
Education (UK)
Social-emotional development
Social-Emotional Assessment
Inventory
Family questionnaires
Parenting Stress Index
Strengths and Difficulties
Questionnaire-D
Sense of Coherence Questionnaire
Social Support Questionnaire
Dimensions of Mastery Motivation
Questionnaire
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Age at detection of
hearing loss (and entry
into early intervention)

Key summary points
This synthesis of evidence identified 22 research studies which reported on the influence of age at detection of hearing loss
on a range of children‟s outcomes.
It must be noted that across these numerous research studies different aspects of speech, language, social emotional
development and academic achievement were measured using different outcome measures.
The synthesis of evidence indicates that age of detection of hearing loss does influence a range of outcomes. While the age
of detection generally varied (from birth up to 5;0 years), the general consensus was the earlier the detection the better the
outcomes.
Children who were detected early had consistently better outcomes in terms of expressive and receptive language skills and
speech production. Children who were detected earlier were purported to be more likely to achieve language skills similar
to those of hearing children. It must be noted that this finding was particularly noticeable in young children (up to 5;0
years).
For other outcomes, such as social and emotional development, academic achievement, reading ability and word learning,
the evidence is mixed and should be interpreted with caution. There are many reasons for this. Firstly, the children in this
cohort of research studies were much older than those in which speech and language outcomes were reported. Typically the
sample included school aged children (7;0 years and older). Secondly, only a handful of studies actually reported on these
outcomes and this could be due to relatively recent introduction of early detection and early intervention strategies and
these are yet to be investigated in the long term. Finally, by the time a child reaches school age, there are other factors (such
as family environment, educational placement, education and communication approach) all of which, either individually or
acting in unison, may impact on these outcomes. More research on long term outcomes is required to establish the effect of
age of detection of hearing loss on a wider range of outcomes.
While this synthesis of evidence corroborates the need for early detection of hearing loss (and subsequent early
intervention), there have been questions raised regarding the methodological aspects of research initiatives which advocate
early detection. Helfand et al. (2001), while undertaking a systematic review of newborn screening, identified
methodological issues with many of the publications examining age of diagnosis of hearing loss and language outcomes
and go on to highlight the lack of high level, high quality publications to support the need for early detection and early
intervention (Helfand et al. 2001). Responding to this, Yoshinaga-Itano (2004) highlighted the difficulties of undertaking
prospective, randomised controlled trials with children who have a hearing loss. She also discussed the issue of the impact
of the low prevalence and incidence of bilateral, permanent childhood hearing loss, and the financial and resource
constraints that limit the ability to attain large sample sizes for statistically sound, prospective, longitudinal research
initiatives. Based on a series of research undertaken by Yoshinaga and other researchers (1998, 1998b, 2001), they concede
that while there is mounting empirical evidence to suggest that early detection of hearing loss can lead to positive benefits,
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it must be recognised that this outcome is dependent on access to the range of relevant intervention services from the time
of diagnosis and into a child‟s longer term future. Wake et al. (2005) suggest that the outcomes of early detection of hearing
loss should be systematically monitored well-into a child‟s development (5;0-10;0 years) and it should not be assumed that
early diagnosis alone translates into long term benefits.
In summary, age of detection of hearing loss seems to play an important role in relation to the outcomes achieved by
children who have a hearing loss. The evidence seems to indicate that the earlier the detection of hearing loss, the better the
outcomes are likely to be. However, it must be recognised that early detection and its positive influence on outcomes is
dependent upon detection being followed by high quality intervention services.
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Age at fitting of hearing Overview
aids

With early diagnosis and early intervention, there is increasing impetus to ensure that children who have a hearing loss get
appropriate and timely interventions.
There is good empirical evidence to indicate that ensuring children have successful access to language input at the earliest
possible age will optimise prevention or remediation of delay (Nicholas & Geers 2006). Literature reviewed by Nicholas
and Geers (2006) seems to indicate that early diagnosis and hearing aid fitting are associated with improved language
outcomes for children who have varying degrees of hearing loss.

Table 14. Influence of age at fitting of hearing aids on dependent variables
Reference
Kiese-Himmel
& Reeh (2006)
Level: III-2
Score: 10/14

Marttila &
Karikoski
(2006)
Level: III-3
Score: 12/14

Musselman &
Kircaali-Iftar

Sample
27 children
who had a
hearing loss

Expressive
language:
vocabulary

German Picture
Naming Tests

Use of hearing
aids

Use of hearing aids as
determined from case
notes and professional
reports

Mean age at
identification
of hearing
loss:
2;7 (1;2–4;4)
years
328 children
and
adolescents
who had a
hearing loss
Age:
1;0–18;0 years
20 children
who had a

Use of bilateral
versus unilateral
hearing aids

Speech
production

Outcomes
–

Kaufman Assessment
Battery for Children:
German Version,
Vocabulary Subtest

Variety of measures
based on Ling‟s

+

–

Children fitted with hearing aids earlier were more likely to use their
aids bilaterally.

Although the effect of age at fitting of hearing aids on language and
speech outcomes was not directly assessed, there was no difference in
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Reference
(1996)

Sample
hearing loss

Level: III-3
Score: 12/14

10 children
whose spoken
language was
mostly above
expectation
(„high
speech‟)

Outcomes
the average age at which children first received their aids between the
„High Speech‟ and „Low Speech‟ groups.

phonological level
analysis

10 children
whose spoken
language was
mostly below
expectation
(„low speech‟)
Mean age:
7;0 years in
both groups
Nicholas &
Geers (2006)
Level: III-2
Score: 10/14

76 children
who used
cochlear
implants (+/prior use of
hearing aids)

Expressive
language

Mean Length of
Utterance

+

Younger age at use of optimal hearing technology was correlated with
increased language factor scores.

Number of different
words
Number of bound
morphemes
MacArthur
Communicative
Development
Inventory: Word and
Sentences
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Reference

Sample

Outcomes
Scales of Early
Communication Skills
for Hearing-Impaired
Children

Pittman,
Lewis, Hoover
&
Stelmachowicz
(2005)
Level: III-2
Score: 10/14
Wake,
Poulakis,
Hughes,
CareySargeant &
Rickards
(2005)
Level: III-2
Score: 11/14

37 children
who had a
hearing loss

Rapid word
learning

Rapid word learning
task

Age:
5;0–14;0 years

Receptive
language:
vocabulary

Peabody Picture
Vocabulary Test

87 children
who had a
hearing loss

Receptive and
expressive
language

Clinical Evaluation of
Language
Fundamentals

Mean age:
7;11
(7;1-8;11)
years

–

There was no correlation between „overall performance‟ and age at
fitting of hearing aids.

–

There were no significant correlations between age at fitting of hearing
aids and any of the outcome measures.

Peabody Picture
Vocabulary Test

Age at first
hearing aid
fitting:
1;11 (0;1-4;5)
years
Speech
production

Goldman Fristoe Test
of Articulation

Speech
intelligibility

Teacher rated speech
intelligibility
Page | 174

Reference

Wu & Brown
(2004)
Level: III-2
Score: 10/14

Sample

Parents and
teachers of
children
participating
in AuditoryVerbal
Therapy
programs

Outcomes
Reading ability

Reading Progress Test
1

Receptive and
expressive
language

Checklist derived from
the ReceptiveExpressive Emergent
Language Scale

–

„Critical age‟ (age at first fitting of hearing aids, age at diagnosis, and
age at commencement of Auditory-Verbal therapy) did not contribute to
parents or teachers expectations of Auditory-Verbal therapy or
expectations of the child‟s progress.

+

„Critical age‟ contributed significantly to children‟s receptive and
expressive language skills.

Mean age:
4;7 (2;5–9;2)
years
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Figure 18 Composite diagram of influence of age at fitting of hearing aids on dependent variables
Synthesis of evidence representing
significant findings
Receptive and expressive language
Mean Length of Utterance
Number of different words
Number of bound morphemes
MacArthur CDI: Word and Sentences
Scales of Early Communication Skills
for Hearing-Impaired Children
Use of device and use of bilateral versus
unilateral amplification
Use of hearing aids as determined
from case notes and professional
report

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Receptive and
expressive language
Checklist derived from the ReceptiveExpressive Emergent Language Scale

Synthesis of evidence representing nonsignificant findings
Speech production
Variety of measures based on Ling‟s
phonological level analysis
Goldman Fristoe Test of Articulation
Speech intelligibility
Teacher rated speech intelligibility
Receptive and expressive language
Clinical Evaluation of Language
Fundamentals
Peabody Picture Vocabulary Test
Expressive language: vocabulary
German Picture Naming Tests
Kaufman Assessment Battery for
Children: German Version,
Vocabulary Subtest
Receptive language: vocabulary
Peabody Picture Vocabulary Test
Rapid word learning
Rapid word learning task
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Age at fitting of hearing Key summary points
aids

This synthesis of the literature evidence identified seven research studies that examined the relationship between age at
fitting of hearing aids and several children‟s variables.
Findings from this group of studies provide mixed evidence indicating that age of fitting of hearing aids may have an
impact on certain outcomes for children who have a hearing loss (i.e. language skills).
For example, in the study by Nicholas and Geers (2006) the researchers identified that language factor scores were found to
increase significantly with younger age at amplification. However, the study also identified that there was no association
with duration of hearing aid use and language outcome.
However, studies by Kiese-Himmel and Reeh (2006), Musselman and Kircaali-Iftar (1996), Pittman et al. (2005), and
Wake et al. (2005) did not observe a relationship between age of hearing aid fitting and various outcomes such as
expressive language, receptive language, and speech production.
However, Australian research reported by Wu and Brown (2004) seems to indicate the vital role of a „critical age‟ in
determining outcomes for children who have a hearing loss. Wu and Brown (2004), using a factor analysis framework,
identified three categories which impacted on receptive and expressive language. These categories include age at diagnosis,
age at fitting of first hearing aids, and age at commencement of Auditory-Verbal therapy. The results of this research
should be interpreted with caution as any of these three categories could have potentially had an impact on outcomes and
not just the age of first fitting of hearing aids.
Additionally, Marttila and Karikoski (2006) observed that children fitted with hearing aids earlier were more likely to use
their hearing aids bilaterally.
In summary, the age of fitting of hearing aids may influence outcomes for children who have a hearing loss. Timely access
to audition is likely support the development of speech and language skills.
As with many other variables, it is likely that age of fitting of hearing aids interacts with other variables (such as age at
diagnosis and commencement of intervention programs). This finding highlights the complex inter-relationship between
variables and their influence on outcomes.
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Age at cochlear
implantation

Overview
There is a general consensus among stakeholders who support children who have a hearing loss that the younger a child
starts using a cochlear implant the better their outcomes will be. This is based on the assumption that earlier auditory input
is experienced by the child, thus minimising delays in language development. Young children are now routine candidates
for cochlear implants. In recent years there has been a dramatic increase in the number of children receiving cochlear
implants who are under 2;0 years.
Because much of the evidence supporting early cochlear implantation is ambiguous due to methodological limitations (e.g.
researching infants) and variability in research processes (e.g. sample selection), a detailed analysis of the literature is
required.
What is also not clear is the optimal age for cochlear implantation. While the notion „the younger the better‟ is widely held,
there is a lack of clarity on the explicit age criteria for implantation.

Table 15. Influence of age at cochlear implantation on dependent variables
Reference
Allum, Greisiger,
Straubhaar,
Carpenter (2000)

Sample
71 children who
used cochlear
implants

Level: III-2
Score: 8/14

Mean age at
cochlear
implantation:
6.9 (1.7–14.6) years
Age at
implantation:
<3;0 years; hearing
loss caused by
meningitis
<7;0 years;
congenital hearing
loss

Auditory skills

Listening Progress
Profile

–

Outcomes

Meaningful
Auditory
Integration Scale
MonosyllabicTrocheePolysyllabic Test
(subscale of
PLOTT)
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Reference

Sample
≥7;0years

Archbold,
Nikolopolous,
O'Donoghue &
Lutman (1998)

48 children who
used cochlear
implants

Level: III-3
Score: 9/14
Archbold,
O‟Donoghue &
Nikolopolous
(1998)
Level: III-2
Score: 11/14

Bat-Chava, Martin,
& Kosciw (2005)
Level: III-3
Score: 7/14

Mean age at
cochlear
implantation:
5;6 years
85 children who
used cochlear
implants

Outcomes
Educational
placement
(mainstream
education)

Cochlear implant use

Parent- and
teacher-rated
cochlear implant
use

–

Communication
skills

Vineland Adaptive
Behavior Scales

–

Mean age at
cochlear
implantation:
5;4 (1;9–16;11)
years
29 children who
used cochlear
implants
Mean age at
cochlear
implantation:
4;11 years

+

Children implanted at pre-school age were significantly
more likely than children implanted at an older age to be
placed in a mainstream educational environment.

Daily living skills
Social development

Duration of
cochlear implant
use:
0.5 to 10.1 (mean:
5.5) years
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Reference
Baumgartner, Pok,
Egelierler, Franz,
Gstoettner &
Hamzavi (2002)
Level: III-3
Score: 8/14

Blamey, Barry,
Bow, Sarant,
Paatsch & Wales
(2001a)
Level: IV
Score: 8/14

Brackett & Zara
(1998)
Level: III-2
Score: 7/14

Sample
33 children who
used cochlear
implants

Outcomes
Auditory skills

Evaluation of
Auditory
Responses to
Speech Test
Battery

+

Speech production

Percentage of
correctly used
phonemes and
words

–

Expressive language

Mean Length of
Utterance

–

Speech perception

Phonetically
Balanced
Kindergarten
Words Test

–

Receptive language:
vocabulary

Peabody Picture
Vocabulary Test

–

Expressive language:
vocabulary and
syntax-morphology

Expressive One
Word Picture
Vocabulary Test

–

Rating of
expressive
language

–

Mean age at
cochlear
implantation:
4;0 (0;9–9;0) years
9 children who
used cochlear
implants
Mean age at
cochlear
implantation:
3;9 (2;6–5;2) years

33 children who
used cochlear
implants
Age at cochlear
implantation:
2;0–3;0 years
3;0–5;0 years

Children implanted at less than 3;0 years performed better
at 1;0 year, 1;8 years and 2;0 years after first fitting.

Although there were no significant differences between
the two groups at any test time, there was a trend towards
superior performance of the children implanted between
2;0 and 3;0 years compared to the children implanted
between 3;0 and 5;0 years.
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Reference

Sample

Outcomes
Early Speech
Perception Test
for Profoundly
Hearing-Impaired
Children

–

AB Word Lists

–

Speech production

Central Institute
for the Deaf:
Phonetic
Inventory

–

Speech perception

Categories of
Auditory
Performance

+

Infants implanted at 0;11 years or younger performed
better than children implanted between 1;0 and 1;11 years,
2;0-2;11 years, 3;11-4;11 years, and 5;0-6;0 years.

Speech production

Consonantproduction
accuracy
(SPEECH)

+

Children implanted before 7;0 years showed significantly
higher growth in consonant production accuracy than
children implanted after 7;0 years. For the first 2;0 years
of implant use, children implanted between 1.0 and 2.5
years had higher rates of growth than children implanted
between 2.6 and 3.5 years and children implanted between
3.6 and 7.0 years, but after 4;0 years the growth rates of
the three younger groups were very similar.

Receptive language:
vocabulary

Peabody Picture
Vocabulary Test

+

Children implanted between 1.0 and 2.5 years
demonstrated significantly higher growth in receptive

Speech perception

Colletti, Carner,
Miorelli, Guida,
Colletti & Fiorino
(2005)
Level: III-3
Score: 9/14

Connor, Craig,
Raudenbush,
Heavner & Zwolan
(2006)
Level: IV
Score: 8/14

10 children who
used cochlear
implants
Mean age at
cochlear
implantation:
0;10 (0;4-0;11)
years
100 children who
used cochlear
implants
Age at cochlear
implantation:
A1: 1.0–2.5 years
A2: 2.6–3.5 years
B: 3.6–7.0 years
C: 7.1–10 years
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Reference

Damen, van den
Oever-Goltstein,
Langereis, Chute &
Mylanus (2006)
Level: III-2
Score: 9/14

Sample

32 children who
used cochlear
implants

Outcomes
vocabulary than the children in the other 3 groups for the
first 3;0 years after implantation. After 4;0 years the
growth rates of the 4 groups were similar.
Functioning in
mainstream
education

Mean age at
cochlear
implantation:
3.7 (1.0–9.7) years

Assessment of
Mainstream
Performance

+

Children implanted at a younger age performed better.

Screening
Instrument for
Targeting
Educational Risk

+

Children implanted at a younger age performed better on 4
content areas: academics, attention, class participation and
communication.

Duration of
cochlear implant
use:
1.0 to 9.1 (mean =
5.0) years

Speech perception

Gestel-Nijmegen
Tests of Phoneme
and Word
Identification
(speech perception
measures)

+

Children implanted at a younger age performed better.

Dowell, Dettman,
Blamey, Barker &
Clark (2002)

102 children who
used cochlear
implants

Speech perception

+

Children implanted before the age of 4;9 years had better
speech perception scores.

Level: III-3
Score: 10/14

Mean age at
cochlear
implantation:
5.9 (1.5–17.6) years

Phonetically
Balanced
Kindergarten
Words Test

Fryauf-Bertschy,
Tyler, Kelsay &
Gantz (1997)

34 children who
used cochlear
implants

Speech perception

–

Children implanted before 5;0 years performed better at
the 3;0 year test only.

Level: IV
Score: 8/14

Age at cochlear
implantation:

Monosyllable,
Trochee, Spondee
Test
(subscale of the
PLOTT Test)
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Reference

Geers, Brenner &
Davidson (2003)
Level: III-3
Score: 10/14

Sample
2;6–15;4 years

181 children who
used cochlear
implants
Mean age at
cochlear
implantation:
3;4 (1;8–5;4) years

Speech perception

Early Speech
Perception Test
for Profoundly
Hearing-Impaired
Children

–

Word
Intelligibility by
Picture
Identification

–

Vowel Perception
Test

+

Phonetically
Balanced
Kindergarten
Words Test

+

Early Speech
Perception Test
for Profoundly
Hearing-Impaired
Children

–

Outcomes

Children implanted before 5;0 years performed better at
the 3;0 year (words and phonemes) and 4;0 year (words
only) test intervals.

Video Game Test
of Speech Pattern
Contrast
Perception
Word
Intelligibility by
Picture
Identification
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Reference

Sample

Outcomes

Lexical
Neighborhood
Test
Children‟s AudioVisual
Enhancement Test

Geers (2003)
Level: III-2
Score: 12/14

Geers (2004)
Level: III-2
Score: 11/14

181 children who
used cochlear
implants

Reading ability

Mean age at
cochlear
implantation:
3;4 (1;8–5;4) years
133 children who
had a congenital
hearing loss and
used cochlear
implants
Mean age at
cochlear
implantation:
3;6 (2;0–5;2) years

Woodcock
Reading Mastery
Tests – Revised

–

Peabody
Individual
Achievement Test
Speech perception

Lexical
Neighborhood
Test
Children‟s AudioVisual
Enhancement Test

–

Although there was no correlation with age at implantation
and duration of use for any outcome measure, more
children who underwent implantation at 2;0 years
achieved combined speech and language skills
commensurate with their age-matched peers who had
normal hearing than did children who underwent
implantation at 4;0 years.

Bench-KowalBamford:
Sentence Test
Early Speech
Perception Test
for Profoundly
Hearing-Impaired
Children
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Reference

Sample

Word
Intelligibility by
Picture
Identification

Outcomes

Video Game Test
of Speech Pattern
Contrast
Perception
Auditory
Responsiveness
Questionnaire
Speech production

McGarr Sentence
Intelligibility Test:
Fricative and
Plosive Production

Receptive and
expressive language

Number of
different words
Test of Auditory
Comprehension of
Language
Mean Length of
Utterance
Index of
Productive Syntax

Reading

Peabody
Individual
Achievement Test
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Reference

Sample

Outcomes
Woodcock
Reading Mastery
Tests – Revised

Geers, Nicholas &
Sedey (2003)
Level: III-3
Score: 11/14

181 children who
used cochlear
implants
Mean age at
cochlear
implantation:
3;4 (1;8–5;4) years

Receptive language

Test of Auditory
Comprehension of
Language –
Revised

Expressive language

Index of
Productive Syntax

–

Mean Length of
Utterance
Number of
different words
Use of bound
morphemes
Narrative task
Speech/sign
interview

Harrison, Gordon &
Mount (2005)
Level: III-2
Score: 7/14

Study 1:
82 children who
used cochlear
implants
Mean age at
cochlear
implantation:

Speech perception

Test of
Comprehension

+

Children implanted at 5; 0 years or younger scored higher
at 5; 0 years post-implantation. The optimum split (the age
at implant which best separates performance of early
implanted versus later implant children) was 4.4 years.

Glendonald
Auditory
Screening

+

Children implanted at 2;0 years of age achieved higher
scores after 5;0 years cochlear implant use.
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Reference

Sample
5.4 (2.0–13.3) years

Outcomes

Procedure

Grouped by age at
cochlear
implantation:
2;0-2;11 years
3;0-3;11 years
4;0-4;11 years
5;0-5;11 years
6;0-6;11 years
7;0-7;11 years
8;0-8;11 years
9;0-9;11 years
10;0–13;0 years

Phonetically
Balanced
Kindergarten
Words Test

Study 2:
82 children who
used cochlear
implants
Mean age at
cochlear
implantation: 6.3
(1.9–15.4) years
Hassanzadeh,
Farhadi, Daneshi &
Emamdjomeh
(2002)
Level: III-2
Score: 11/14

119 children who
used cochlear
implants
Mean age at
cochlear
implantation:
7;1 (1;6–16;3)
years

Speech perception

Persian measure of
speech perception

+

Order of performance after 2;0 years of cochlear implant
use was children implanted in the following age groups:
0;0-3;0 years performed better than children implanted
between 4;0 and 5;0 years, who performed better than
those implanted between 6;0 and 7;0 years.
The performance of children implanted between 6;0 and
7;0 years was equivalent to children who were implanted
between 8;0 and 9;0 years.
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Reference

Hehar,
Nikolopolous,
Gibbin &
O'Donoghue (2002)
Level: III-2
Score: 7/14

Sample
Grouped by age at
cochlear
implantation:
1. 0;0–3;0 years
2. 4;0–5;0 years
3. 6;0–7;0 years
4. 8;0–9;0 years
5. 10;0–11;0 years
6. 12;0 years
12 children who
used cochlear
implants

Outcomes
Children implanted between 8;0 and 9;0 years performed
better than children implanted between 10;0 and 11;0
years.
The performance of children implanted between 10;0 and
11;0 years was equivalent to children who were implanted
at 12;0 years

Auditory skills

Mean age at
cochlear
implantation:
1;8 (1;5–1;11)
years

Listening Progress
Profile

–

Categories of
Auditory
Performance

–

Early Speech
Perception Test
for Profoundly
Hearing-Impaired
Children

–

Compared to
children who
started using a
cochlear implant
between 2;0 and
5;0 years
Hodges, Dolan,
Balkany,
Schloffman & Butts
(1999)
Level: III-2
Score: 7/14

58 children who
used cochlear
implants
Mean age at
cochlear
implantation:
6;0 (2;0–14;0)

Speech perception

Northwestern
University
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Reference

years

Sample

Outcomes

Children's
Perception of
Speech
Minimal Pairs
Test
Phonetically
Balanced
Kindergarten
Words Test
Hollingshead Four
Factor Index of
Social Status

Houston, Carter,
Pisoni, Kirk & Ying
(2005)

24 children who
used cochlear
implants

Level: III-2
Score: 8/14

Mean age at
cochlear
implantation:
1;9 years („young‟)
3;1 years („old‟)

Houston, Ying,
Pisoni & Kirk
(2001)

105 children who
used cochlear
implants

Level: III-2
Score: 9/14

Mean age at
cochlear implant
activation:
1;0 years („earlier
implanted‟)

Receptive and
expressive language

Novel wordlearning task

+

Children implanted at a younger age performed better on
receptive language test scores (name learning).

Auditory skills:
audiovisual
integration

Split-Screen
Preferential
Looking
Procedure

+

Children implanted earlier (0;7-1;3 years) performed
marginally better.
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Reference

Sample
1;7 years („later
implanted‟)

Kirk, Miyamoto,
Ying, Perdew &
Zuganelis (2002)

106 children who
used cochlear
implants

Level: III-3
Score: 9/14

Age at cochlear
implantation:
<2;0 years
2;0–4;11 years
≥5;0 years

Manrique, CerveraPaz, Huarte &
Molina (2004)

130 children who
used cochlear
implants

Level: III-2
Score: 7/14

Age at cochlear
implantation:
0;0–3;0 years
4;0–6;0 years
7;0–10;0 years
11;0–14;0 years

Nicholas & Geers
(2003b)

181 children who
used cochlear
implants

Level: III-2
Score: 11/14

Mean age at
cochlear

Outcomes

Speech perception

Mr Potato Head
Task

+

Receptive language

Peabody Picture
Vocabulary Test

–

There was no difference for receptive language skills.

Expressive language

Grammatical
Analysis of
Elicited Language:
Pre-Sentence
Level

+

Children implanted (and thus tested) at an older age
achieved higher scores.

Reynell
Developmental
Language Scales

+

For expressive language, children implanted before age
2;0 years had faster rates of development and higher
quotients.

Vowel confusion
Test

+

Children implanted between 0;0-3;0 years had consistently
significantly better results.

Bisyllabic words

+

Children implanted before 2;0 years performed better after
5;0 years follow-up.

Receptive language:
vocabulary

Peabody Picture
Vocabulary Test

+

Children implanted before 3;0 years followed an almost
normal pattern of acquisition of vocabulary.

Psychosocial
development

Pictorial Scale of
Perceived
Competence and
Social Acceptance
for Young
Children

–

Speech perception

Children implanted after 5;0 years achieved higher
language quotients.
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Reference

Sample
implantation:
3;4 (1;8–5;4) years

Outcomes

(modified version
– Picture
Assessment of
Self image)
Adjustment

Meadow-Kendall
Social-Emotional
Assessment
Inventory for Deaf
and Hearing
Impaired Students

–

Parent rating of
satisfaction with
cochlear
implantation
Nicholas & Geers
(2006)
Level: III-2
Score: 10/14

76 children who
used cochlear
implants
Age:
3.5 years
Mean age at
cochlear
implantation:
3;0 (1;0–3;2) years

Expressive language

Mean Length of
Utterance
Number of
different words
Number of bound
morphemes

+

Younger age at implantation was associated with higher
scores on a composite measure of expressive language.
However it was not possible to separate the effects of age
at cochlear implantation and duration of cochlear implant
use because all of the children were the same age and had
used their cochlear implant for different lengths of time.

MacArthur
Communicative
Development
Inventory: Words
and Sentences
Scales of Early
Communication
Skills for HearingPage | 191

Reference

Sample

Nikolopolous,
O‟Donoghue &
Archbold (1999)

126 children who
used cochlear
implants

Level: III-2
Score: 8/14

Mean age at
cochlear
implantation:
4;2 (1;9–6;10)
years

Outcomes

Impaired Children
Speech perception
and other auditory
skills

Iowa Matrix
Closed Set
Sentence Test

+

Children implanted at a younger age had better
performance after 3;0 and 4;0 years of cochlear implant
use.

Connected
discourse tracking:
number of words
per minute
correctly
identified
Categories of
Auditory
Performance

O‟Donoghue,
Nikolopolous &
Archbold (2000)

40 children who
used cochlear
implants

Level: III-2
Score: 8/14

Mean age at
cochlear
implantation:
4;4 (2;6–7;10)
years

Oh, Kim, Kang,
Lee, Lee, Chang,
Ahn, Hwang, Park
& Koo (2003)

29 children who
used cochlear
implants

Speech intelligibility

Speech
Intelligibility
Rating

Speech perception

Connected
discourse tracking

+

Children implanted at a younger age had better
performance.

Speech perception

Central Institute
for the Deaf:
Everyday
Sentences Test

+

Children who had a prelingual hearing loss who started
using a cochlear implant at a younger age achieved better
outcomes.
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Reference
Level: III-3
Score: 8/14
Osberger,
ZimmermanPhillips & Koch
(2002)
Level: III-3
Score: 9/14
Peng et al. (2004)
Level: III-2
Score: 8/14

Robbins, Koch,
Osberger,
ZimmermanPhillips & KishonRabin (2004)
Level: III-2
Score: 9/14
Sainz, Skarzynski,
Allum, Helms,
Rivas, Martin,

Sample
Mean age at
cochlear
implantation:
6;0 (2;3-11;4) years
90 children who
used cochlear
implants

Auditory skills

Infant ToddlerMeaningful
Auditory
Integration Scale

+

Children who started using a cochlear implant before 2;0
years performed better.

Speech production

Consonant
production task

+

Children implanted at a younger age achieved better
performance when age at testing was controlled for.

Auditory skills

Infant ToddlerMeaningful
Auditory
Integration Scale

+

Children aged <2;0 years at implantation performed better.

Auditory skills

Listening Progress
Profile

+

Children aged ≤6;0 years at implantation performed better

Age at cochlear
implantation:
1;0–1;11 years
2;0-3;0 years
30 children who
used cochlear
implants

Outcomes

(Korean Version)

Age at cochlear
implantation:
2;3-10;3 years
107 children who
used cochlear
implants
Age at cochlear
implantation:
1;0–1;5 years
1;7–1;11 years
2;0–3;6 years
105 children who
used cochlear
implants
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Reference
Zorowka, Phillips,
Delauney,
Brockmeyer,
Kompis, Korolewa,
Albegger, Zwirner,
Van De Heyning,
D'Haese & Med
(2003)

Sample
Age at cochlear
implantation:
<3.0 years
3.1–6.0 years
6.1–10.0 years
>10.0 years

Outcomes
Children implanted <3;0 years improved faster than all
groups except children implanted between 3.1 and 6.0
years.

MonosyllabicTrocheePolysyllabic Test
(subscale of
PLOTT)

+

Age at onset of
babbling

+

Children implanted at a younger age were younger at
babbling onset.

Age at onset of
babbling spurt

+

Children implanted at a younger age were younger at
babbling spurt onset.

Canonical
Babbling Ratio

+

Children implanted at a younger age were younger when
the 0.2 criterion (i.e. babbling onset) was achieved.

Categories of
Auditory
Performance

–

Auditory Speech
Sound Evaluation
(A&E)

–

Clinical
Evaluation of
Language
FundamentalsPreschool

+

Level: III-3
Score: 9/14
Schauwers, Gillis,
Daemers, De
Beukelaer &
Govaerts (2004)
Level: IV
Score: 7/14

10 children who
used cochlear
implants

Pre-lexical
vocalisation

Age at cochlear
implantation:
0;5–1;7 years
Auditory skills

Spencer (2004)
Level: III-2
Score: 8/14

13 children who
used cochlear
implants
Age at cochlear
implantation:

Receptive and
expressive language

When two children who had significant auditory
experience prior to implantation were omitted, children
who started using a cochlear implant at a younger age
performed better.
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Reference

Sample
1;2-3;2 years

Peabody Picture
Vocabulary Test

+

Language
Proficiency Profile

–
+

Stacey, Fortnum,
468 children who
Barton &
used cochlear
Summerfield (2006) implants

Speech perception
and other auditory
skills

Categories of
Auditory
Performance

Level: III-2
Score: 12/14

Use and production
of speech

Speech
Intelligibility
Rating

Academic
achievement

Parent and teacher
ratings of speech
skills and
academic ability

Educational
participation and
engagement

School
achievement
scores (key stage
attainments)

2390 children who
had a hearing loss
who did not use
cochlear implants
Age:
3;0–20;0 (mean =
12;0) years
Children who used
cochlear implants
were grouped by
age at cochlear
implantation:
<5;0 years
≥5;0 years
Duration of
cochlear implant
use:
<2;0 years
≥2;0 to <4;0 years
≥4;0 years

Outcomes

In all outcome domains assessed, implantation before 5;0
years combined with use of the implant for more than 4;0
years showed the greatest advantages when comparing
implanted with non-implanted children.

Teacher rating of
reading age and
participation and
engagement in
education
Quality of life

Parent report of
quality of life,
social
development, and
ability to
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Reference

Svirsky, Teoh &
Neuburger (2004)
Level: III-2
Score: 7/14

Szagun (2001)
Level: III-2
Score: 10/14

Tobey, Geers,
Brenner, Altuna &
Gabbert (2003)

Sample

75 children who
used cochlear
implants

Reynell
Developmental
Language Scales

–

MacArthur
Communicative
Development
Inventory

+

Children implanted earlier have an advantage (up to 27%)
from 2;0 years (only a few months after the average age at
implantation).

Speech perception

Mr Potato Head
Task

+

Most children implanted at 12-24 months performed near
the ceiling level on the Potato Head test at least a year
before the age of six. Children implanted at 25-36 months
only identified an average of 4 out of 5 key words and
those implanted at 37-48 months only identified 3 words
out of five.

Expressive language:
grammar and
vocabulary

Mean Length of
Utterance

+

Children implanted at a younger age performed better.

Speech production

Percentage
consonants and
vowels correct

–

Expressive language

Age at cochlear
implantation:
1;4–2;0 years
2;1–3;0 years
3;1–4;0 years

22 children who
used cochlear
implants

Outcomes

independently
perform tasks such
as shopping and
use of a telephone

Mean age at
cochlear
implantation:
2;5 (1;2–3;8) years
181 children who
used cochlear
implants

Page | 196

Reference
Level: III-2
Score: 11/14

Sample
Mean age at
cochlear
implantation:
3;4 (1;8–5;4) years

Speech intelligibility

McGarr Sentence
Intelligibility Test

–

Outcomes

Parent rating of
speech
intelligibility
Time devoted to
repairing
communicational
breakdown

Tomblin, Barker,
Spencer, Zhang &
Gantz (2005)

29 children who
used cochlear
implants

Level: III-3
Score: 8/14

Mean age at
cochlear
implantation:
1;9 (0;11–3;4)
years

Watson, Archbold
& Nikolopolous
(2006)

176 children who
used cochlear
implants

Level: III-3
Score: 11/14

Age at cochlear
implantation:
<3;0 years
3;0–5;0 years
>5;0 years

Willstedt-Svensson,
Lofqvist, Almqvist
& Sahlen (2004)

15 children who
used cochlear
implants

Expressive language

Minnesota Child
Development
Inventory

+

Children implanted at a younger age performed better at
1;0 year and 1;10 years after cochlear implantation.

Preschool
Language Scales

+

Children implanted between 1;0-1;8 years performed
better after 1;0 year of cochlear implant use.

+

Children implanted before 5;0 years of age were
significantly more likely to use Oral Communication 5;0
years after implantation than those implanted after 5;0
years of age.

–

After controlling for cognitive factors (short-term and
working memory), age at implant was not a significant
predictor of language scores.

Communication
mode: child’s usual
or preferred

Receptive and
expressive language:
grammar

TROG
LUND
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Reference
Level: III-2
Score: 11/14

Wu, Lin, Yang &
Lin (2006)
Level: III-2
Score: 10/14

Zwolan, Ashbaugh,
Alarfaj, Kileny,
Arts, El-Kashlan &
Telian (2004)
Level: III-3
Score: 9/14

Sample
Mean age at
cochlear
implantation:
3;11 (2;0–6;1)
years

28 children who
used cochlear
implants

Non Word Learning

Non-word
repetition task
(phonological
working memory)
Speech perception

Multi-syllabic
Lexical
Neighborhood
Test (Mandarin
version)

+

Speech perception

Early Speech
Perception Test
for Profoundly
Hearing-Impaired
Children

–

Split-Screen
Preferential
Looking
Procedure

+

Minimal Pairs
Tests

–

Age at cochlear
implantation:
<3.0 (mean = 2.2)
years
>3.0 (mean = 5.5)
years
295 children who
used cochlear
implants
Age at cochlear
implantation:
1;0–3;0 years
3;0–5;0 years
5;0–7;0 years
7;0–9;0 years
9;0–11;0 years

Outcomes

Sentencecompletion task
(complex working
memory)

Children implanted at <3;0 years of age performed better.

Children implanted at younger ages had higher mean
scores.
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Reference

Sample

Glendonald
Auditory
Screening
Procedure

–

Outcomes
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Figure 19 Composite diagram of influence of age at cochlear implantation on dependent variables
Synthesis of evidence representing
significant findings
Auditory skills
Evaluation of Auditory Responses to
Speech Test Battery
Split-Screen Preferential Looking
Procedure
Infant Toddler-Meaningful Auditory
Integration Scale
Speech perception
Gestel-Nijmegen Tests of Phoneme
and Word Identification
Vowel Perception Test
Test of Auditory Comprehension
Persian measure of speech perception
Mr Potato Head Task
Vowel Confusion Test
Bisyllabic words
Connected discourse tracking: number
of words per minute correctly
identified
Iowa Matrix Closed Set Sentence Test
Central Institute for the Deaf:
Everyday Sentences Test (Korean
Version)
Multisyllable Lexical Neighbourhood
Test (Mandarin version)
Speech production
Consonant-production accuracy
(SPEECH)

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Auditory skills
Listening Progress Profile
Monosyllabic-Trochee-Polysyllabic
Test (subscale of PLOTT)
Categories of Auditory Performance
Speech perception
Phonetically Balanced Kindergarten
Words Test
Northwestern University Children's
Perception of Speech
Glendonald Auditory Screening
Procedure
Receptive and expressive language
Peabody Picture Vocabulary Test
Mean Length of Utterance
Number of different words
Number / use of bound morphemes
Reynell Developmental Language
Scales
MacArthur Communicative
Development Inventory

Synthesis of evidence representing nonsignificant findings
Auditory skills
Meaningful Auditory Integration Scale
Auditory Responsiveness
Questionnaire
A&E
Speech perception
Monosyllable, Trochee, Spondee Test
(subscale of the PLOTT Test)
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Children‟s Audio-Visual Enhancement
Test
Lexical Neighborhood Test
Bench-Kowal-Bamford: Sentence Test
Minimal Pairs Test
Variety of Swedish language tests of
speech perception and language
Arthur Boothroyd Word Lists
Central Institute for the Deaf: Phonetic
Inventory
Speech production
Percentage of correctly used phonemes
and words
Percentage correct consonants and
vowels
McGarr Sentence Intelligibility Test
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Consonant production task
Parent and teacher ratings of speech
skills
Speech intelligibility
Speech Intelligibility Rating
Receptive and expressive language
Novel word-learning task
CDI: Word and Sentences
Scales of Early Communication Skills
for Hearing-Impaired Children
Minnesota Child Development
Inventory
Clinical Evaluation of Language
Fundamentals-Preschool
Preschool Language Scales
Grammatical Analysis of Elicited
Language: Pre-Sentence Level
Pre-lexical vocalisation
Age at onset of babbling
Age at onset of babbling spurt
Canonical Babbling Ratio
Educational placement (mainstream
education)
Educational participation and engagement
Teacher rating of reading age and
participation and engagement in
education
Academic achievement
Parent and teacher ratings of academic

Fricative and Plosive production
Communication breakdown
Speech intelligibility
Word Intelligibility by Picture
Identification
Parent rating of speech intelligibility
Receptive and expressive language
Test of Auditory Comprehension of
Language
Index of Productive Syntax
Narrative task Speech/sign interview
Expressive One Word Picture
Vocabulary Test
Rating of expressive language
TROG
LUND
Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
Lexical Decision Task
Rhyming task
Communication skills, daily living skills and
social development
Vineland Adaptive Behavior Scales
Psychosocial development
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children (modified version)
Meadow-Kendall Social-Emotional
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ability
School achievement scores (key stage
attainments)
Functioning in mainstream education
Assessment of Mainstream
Performance
Screening Instrument for Targeting
Educational Risk

Assessment Inventory for Deaf and
Hearing Impaired Students
Device use
Parent- and teacher-rated device use

Quality of life
Parent report of quality of life, social
development, and ability to
independently perform tasks such as
shopping and use of a telephone
Communication mode:
Child‟s usual or preferred
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Age at cochlear
implantation

Key summary points
This synthesis of evidence identified 44 research studies which reported on the influence of age at cochlear implantation on
a range of outcomes for children who have a hearing loss.
It must be noted that across this extensive number of studies, there were different aspects of speech, language, auditory,
reading and psychological development that were measured using a range of different methodologies.
The synthesis of evidence clearly demonstrates that the earlier the implantation, the better the outcomes. However, what
confounds this finding is the interaction between variables within the child who has a hearing loss, namely age of onset of
the hearing loss, age of detection of the hearing loss, age at the time of cochlear implantation, and duration of use of a
cochlear implant.
Generally, children implanted at a younger age performed better than their peers implanted at an older age. However, there
was widespread variability in the literature as to what constitutes „young age‟. The „young‟ age of implantation ranged from
0;4 to 5;0 years. To a large extent this was dependent on recency of the literature, with recent publications reporting on
implantation withn12 months of birth compared to older publications examining implantation up to a few years after birth.
The influence of age at cochlear implantation was particularly noticeable for speech and language outcomes for children
across a range of outcome measures. However, in a surprising finding based on a series of research studies, Geers, Brenner
and Davidson (2003) and Geers (2004) reported that age at implantation did not influence post implantation outcomes. All
their subjects were implanted after the age of two and hence the loss of auditory input during the very early formative years
could not be recovered. From a time measurement perspective, Geers, Nicholas and colleagues (2003, 2004) suggest that by
the time these measurements were taken (at 8;0 years), the early advantages gained through implantation may no longer be
apparent.
These issues raised by Geers, Nicholas and colleagues (2003, 2004) highlight the current trend towards earlier implantation
at a young age (under 2;0 years) to achieve optimal outcomes. However, much of the current literature available reports on
outcomes for children who start using cochlear implants after 2;0 years and it is likely that emerging literature will report
on outcomes for children who start using cochlear implants earlier than 2;0 years. Capturing outcomes from very young
children may also pose unique methodological difficulties (such as administration and appropriateness of outcome
measures).
Other measures of outcomes were reported, albeit in a limited way, with only a small number of studies commenting on
them. These include functioning in mainstream education, psychosocial development, quality of life and academic
achievement. Generally the influence of age at implantation on these variables was not as strong as that of speech and
language measures. This could be due to the fact that by the time these outcomes were considered, other factors such as
educational and communication approach, family functioning and support, may also play an influencing role. Additionally,
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given that implantation of infants is relatively new, future research in the coming years may provide additional information
on longer term outcomes.
In summary, a child‟s age at the time of cochlear implantation does influence outcomes for children who have a hearing
loss. The younger a child is when they receive a cochlear implant, the better the outcomes. However, there is no consensus
regarding a minimum age or an optimum age for implantation. With advancements in cochlear implant technology, the age
at implantation continues to fall. It must be recognised that success following implantation is dependent upon high quality
intervention services.
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Communication options Overview
Considerable debate exists over which communication option is optimal for a child who has a hearing loss. It is widely
acknowledged in the literature that many stakeholders within the field of permanent childhood hearing loss have strong
personal perspectives on this matter.
At various stages throughout history, oralism and signing have each gained favour over the other (Lynas 1994). Lynas
proposes there are three main schools of thought:
o

Oralism: speech is accessible to children who have a hearing loss and that language is best acquired through the
spoken word;

o

Total Communication: children who have a hearing loss benefit from the full range of means for
communication, including a signed version of an oral language as well as spoken language in order to develop
both language and literacy skills, and;

o

Bilingualism: children who have a hearing loss have the right to develop sign language as a first language and
as a means of acquiring social identity within the Deaf culture and community; and that this first language will
provide the foundations for the development of a second language in a literate form.

Identifying evidence from the literature about the appropriateness of one approach over another is difficult for several
reasons.
o

Firstly, there is little high quality, high-level evidence. In part, this is a consequence of the inappropriateness
of using randomised control trials with this population.

o

Secondly, confounding factors are present that limit the generalisability of findings, many of which are
associated with difficulties with definitions. One example of these definitional difficulties is with the term
Total Communication as it is used in two ways. One way is to refer to a habilitation method involving
simultaneous access to multiple modalities (signing, speech, speech reading, and hearing). Within this
framework, the term Total Communication was interchangeably used with Simultaneous Communication.
Another way was the use of term Total Communication as a philosophy underlying communication itself.
However, these differences are not always stated explicitly (Spencer & Tomblin 2006). Another example of
these difficulties with definitions is in the lack of description of the habilitation methods discussed with
research literature. This can preclude readers identifying the communication approach, or specific constructs
within the utilised approach. Furthermore, it is often unclear if the communication mode used within research
settings is congruent with the communication normally used by the child, or whether it accurately reflects the
child‟s preferred communication approach.
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Finally, recent rapid advances in technology such as the use of cochlear implants and improved hearing aid technology
means there is limited research information about long term outcomes (5;0-10;0 years) for children who have used these
technologies in combination with appropriate habilitation approaches.
This review has been conducted within the limitations of the literature specified above. The table below reports on findings
as described by the authors of the original research. Findings from individual studies should be considered within the
context of the study and generalisation of the results should be undertaken with extreme caution due to the reasons
specified above.

Table 16. Influence of communication options on dependent variables
Reference
Archbold,
Nikolopolous,
Tait,
O'Donoghue,
Lutman &
Gregory
(2000)
Level: III-2
Score: 10/14

Sample
46 children who
used cochlear
implants
Sign (including
use of spoken
English with sign
support)

Variable
studied
Child‟s usual or
preferred
communication
mode

Level: III-2
Score: 10/14

Auditory skills

Iowa Matrix
Closed Set
Sentence Test

Speech
Perception

Categories of
Auditory
Performance

37 children who
used cochlear
implants
Total
Communication
(primary emphasis

+

At 3;0 years, 4;0 years and 5;0 years post-implantation the
median scores for the oral group were significantly higher
than those for the sign group on all measures. One third of
the Sign group changed to Oral Communication in the first
three years, and these children did as well as those who
used Oral Communication throughout.

Connected
discourse
tracking

Versus
Oral
Communication
(spoken language)

Burkholder &
Pisoni (2003)

Outcomes

Child‟s usual or
preferred
communication
mode

Speech
production:
intelligibility

Speech
Intelligibility
Rating

Speech
production:
speech timing

McGarr
Sentence
Intelligibility
Test

+

The Total Communication group displayed significantly
slower speaking rates than the Oral Communicators.

Cognitive skills

Wechsler
Intelligence

+

The Oral group performed significantly better than the
Total Communication users on the forward digit span test.
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Reference

Sample
on Manually
Coded English and
lip-reading)

Variable
studied

Outcomes
Scale for
Children-III:
Digit Span Test

–

On the working memory tests, there was no significant
difference between the groups.

Phonetically
Balanced
Kindergarten
Words Test

+

The Oral group had significantly better open-set speech
perception as measured by the Phonetically Balanced
Kindergarten Words Test.

Lexical
Neighborhood
Test

–

There were no significant differences on the Lexical
Neighborhood Test.

Receptive
language:
vocabulary

Peabody Picture
Vocabulary
Test

–

Working
memory

Wechsler
Intelligence
Scale for
Children: Digit
Span

–

Expressive and
receptive
vocabulary

WoodcockJohnson:
Picture
Vocabulary
Subtest

+

versus
Oral
Communication
Cleary, Pisoni
& Kirk
(2002)

61 children who
used cochlear
implants

Level: III-3
Score: 9/14

Total
Communication

Child‟s usual or
preferred
communication
mode

Speech
perception

versus
„primarily‟ Oral
Communication

Connor &
Zwolan
(2004)

91 children who
used cochlear
implants

Level: III-2
Score: 9/14

Mean age at data
collection:
11.0±2.7 years

Child‟s usual or
preferred
communication
mode: preimplant

Expressive One
Word Picture

+

The Total Communication users had significantly stronger
pre-implant vocabulary than the Oral group. In both
groups, pre-implant vocabulary was strongly related to
current vocabulary which in turn predicted reading
comprehension.
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Reference

Sample
Oral
communication

Variable
studied

versus

Outcomes
Vocabulary
Test
Reading ability

Woodcock
Reading
Mastery Tests –
Revised:
Passage
Comprehension
Subtest

Child‟s usual or
preferred
communication
mode

Non-word
repetition task

Children‟s Test
of Non-word
Repetition

+

The mean accuracy ratings for the Oral Communication
children were rated significantly higher than those for the
Total Communication children.

Child‟s usual or
preferred
communication
mode

Speech
perception

Phonetically
Balanced
Kindergarten
Words Test

+

The Oral Communication users performed significantly
better on both measures than the Total Communication
users.

Total
Communication
(speech plus
Manually Coded
English)
Dillon,
Burkholder,
Cleary &
Pisoni (2004)
Level: III-2
Score: 11/14

76 children who
used cochlear
implants
Total
Communication
(use of sign,
usually signed
English, and lipreading)
versus
Oral
Communication

Dowell,
Dettman,
Blamey,
Barker &
Clark (2002)
Level: III-3

102 children who
used cochlear
implants
Total
Communication
(use of speech plus

Bench-KowalBamford:
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Reference
Score: 10/14

Sample
some level of
„manual
supplement‟)

Variable
studied

Outcomes
Sentence Test

versus
Oral
Communication
Geers (2003)
Level: III-2
Score: 12/14

181 children who
used a cochlear
implants
Age:
8;0-9;11years

Communication
mode of
program
attended by
child

Reading ability

Level: III-3
Score: 10/14

181 children who
used cochlear
implants:

Communication
mode of
program
attended by
child

Speech
perception

Age:
8;0-9;11 years
Programs rated on
a scale from 1
(Sign-only) to 6
(Auditory-verbal).

–

After controlling for child and family characteristics,
classroom mode of communication was not a significant
predictor of reading ability.

+

Participation in a program emphasising Oral
Communication was associated with higher speech
perception scores.

Peabody
Individual
Achievement
Test

Programs rated on
a scale from 1
(Sign-only) to 6
(Auditory-Verbal).
Geers,
Brenner &
Davidson
(2003)

Woodcock
Reading
Mastery Tests –
Revised

Early Speech
Perception Test
for Profoundly
HearingImpaired
Children
Video Game
Test of Speech
Pattern Contrast
Perception

After controlling for child and family characteristics,
educational characteristics accounted for 12% of the
variance in speech perception scores; of these,
communication mode was the only statistically significant
predictor.

Word
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Reference

Sample

Variable
studied

Outcomes
Intelligibility by
Picture
Identification
Lexical
Neighborhood
Test
Children‟s
Audio-Visual
Enhancement
Test

Geers,
Nicholas &
Sedey (2003)

181 children who
used cochlear
implants

Level: III-3
Score: 11/14

Age:
8;0-9;11 years
Programs rated on
a scale from 1
(Sign-only) to 6
(Auditory-Verbal).

Communication
mode of
program
attended by
child

Receptive
language:
syntax
Expressive
language

Test of
Auditory
Comprehension
of Language –
Revised

–

Index of
Productive
Syntax

+

Mean Length of
Utterance
Number of
different words
Use of bound
morphemes

Children in programs with an Oral emphasis used
significantly more bound morphemes and displayed
utterances that were longer, more lexically diverse and
more syntactically complex than children in Total
Communication programs.
After controlling for child and family characteristics,
educational characteristics accounted for 7% of variance in
total language and 12% of variance in spoken language
component scores. Only two of these, classroom
communication mode and mainstream/special education
placement, were significant predictors of language
outcomes.
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Reference

Sample

Variable
studied

Outcomes
Narrative task
Speech/sign
interview

Hintermair
(2006)
Level: III-2
Score: 9/14

213 mothers and
213 fathers of
children who had a
hearing loss

Communication
mode of family

Socialemotional
development

Median age:
9.9 years
Oral-only

Hodges,
Dolan,
Balkany,
Schloffman &
Butts (1999)
Level: III-2
Score: 7/14

Parenting Stress
Index
Strengths and
Difficulties
QuestionnaireD

versus

Sense of
Coherence
Questionnaire

„at least some‟
Sign

Social Support
Questionnaire

58 children who
used cochlear
implants
Age at cochlear
implantation:
2;0–17;0 years

Child‟s usual or
preferred
communication
mode

Speech
perception

–

Phonetically
Balanced
Kindergarten
Words Test

+

Among eight selected variables, communication mode was
the best predictor of speech perception performance, with
the Oral group performing better than the Total
Communication users.

Duration of
cochlear implant
use:
3;0–5;0 years
Oral
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Reference

Sample
Communication

Variable
studied

Outcomes

versus
Total
Communication
Holt & Kirk
(2005)
Level: III-3
Score: 8/14

69 children who
used cochlear
implants:
19 with cognitive
delay;
50 no cognitive
delay

Child‟s usual or
preferred
communication
mode

Auditory skills

Infant ToddlerMeaningful
Auditory
Integration
Scale

–

Expressive
language

Grammatical
Analysis of
Elicited
Language: PreSentence Level
(adapted to
measure speech
perception)

–

Speech
Perception

Mr Potato Head
Task

Receptive
language

Peabody Picture
Vocabulary
Test

Oral
Communication
(no use of sign)
versus
Total
Communication
(speech plus
manually coded
English)
Comparison within
each group
(delayed, not
delayed)

Reynell
Developmental
Language
Scales

+

The Total Communication users in both the delayed and
not delayed groups performed significantly better than the
Oral communicators on the test of receptive vocabulary.

–

There were no significant differences on the Reynell
Developmental Language Scales.

Page | 212

Reference
Horn, Davis,
Pisoni &
Miyamoto
(2005)
Level: III-3
Score: 10/14

Sample
44 children who
used cochlear
implants
Oral
Communication
(program
emphasising
speaking and
listening skills)

Variable
studied
Communication
mode of
program
attended by
child

versus
Total
Communication
(program
emphasising both
spoken and manual
English skills)

Outcomes
Cognitive
development:
response delay
(behavioural
inhibition)

Preschool
Delay Task
(Gordon
Diagnostic
System)

–

There was no significant relationship between
communication mode and response delay scores.

Speech
perception

Phonetically
Balanced
Kindergarten
Words Test

+

Oral Communication was associated with significantly
higher open word set recognition, expressive language and
speech intelligibility scores than Total Communication.

Speech
production:
intelligibility

Beginner‟s
Intelligibility
Test

+

Expressive
language

Reynell
Developmental
Language
Scales:
Expressive

+

Receptive
language

Peabody Picture
Vocabulary
Test

–

There was no significant difference on the receptive
language measures.

+

After adjusting for duration of cochlear implant use and
age at cochlear implantation, Oral Communication users

Reynell
Developmental
Language
Scales:
Receptive
Kirk,
Miyamoto,

106 children who
used cochlear

Child‟s usual or
preferred

Receptive and
expressive

Grammatical
Analysis of
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Reference
Ying, Perdew
& Zuganelis
(2002)
Level: III-3
Score: 9/14

Sample
implants
Oral
Communication

Variable
studied
communication
mode

Outcomes
language

versus
Total
Communication

Elicited
Language: PreSentence Level
(used as a
measure of
speech
perception)

had significantly higher word recognition scores than Total
Communication users.

Peabody Picture
Vocabulary
Test
Reynell
Developmental
Language
Scales

Leybaert &
Lechat (2001)

67 children who
had a hearing loss

Level: III-2
Score: 11/14

Age: 8;0-8;11 and
11;0-11;11 years

Speech
perception

Mr Potato Head
Task

–

Communication
mode of family
or program
attended by
child

Spelling

Lexical
decision task

+

The younger children who used Sign (8;0-8;11 years)
made a significantly higher proportion of spelling errors
than the children who use Cued Speech.

–

In the older age group (11;0-11;11 years) there were no
significant differences.

Years of Oral
education

Reading and
written

Cued Speech
versus Sign
(French Sign
Language or
Signed French)
Lichtenstein
(1998)

86 college students
who had a

California
Achievement

–
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Reference
Level: III-2
Score: 10/14

Sample
prelingual hearing
loss
Mean age:
20.8 years

Loots, Devise
& Jacquet
(2005)

16 children who
had a hearing loss
and their parents

Level: III-2
Score: 9/14

Age:
1;6–2;0 years
Three groups:
Hearing parents:
Oral
Communication

Variable
studied
Years of Total
Communication
education
Current
communication:
percent speech,
sign, American
Sign Language,
manual English
Communication
mode of family

Outcomes
language
ability,
including
morphology,
syntax and
vocabulary

Tests: Reading
Comprehension
Subtest

Quality of
parent-child
interaction:
intersubjectivity
(interaction
involving shared
involvement in a
reciprocal
exchange)

Intersubjectivity
Index (number
of observed
moments of
intersubjectivity
x mean length
of moments)

Author-devised
tests of syntax,
morphology,
semantics and
spelling

+

Hearing mothers and fathers using Oral Communication
received significantly lower intersubjectivity scores than
hearing parents using Total Communication.

Hearing parents:
Total
Communication
(with signed
Dutch)
Deaf parents:
Flemish Sign
Language
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Reference

Sample

Martineau,
Lamarche,
Marcoux &
Bernard
(2001)

112 children who
had a hearing loss

Level: III-3
Score: 12/14

Oral
Communication

Age:
6;0–12;0 years

Variable
studied
Communication
mode of
program
attended by
child

Outcomes
Academic
achievement

versus
Sign (Total
Communication)
programs
Mayne,
YoshinagaItano &
Sedey (1998)
Level: III-3
Score: 12/14

168 children who
had a hearing loss
Age:
0;8-1;10 years

School grades
in
reading/writing

+

School grades
in mathematics

–

Presence or
absence of an
academic delay

+

Child‟s usual or
preferred
communication
mode

Receptive
language:
vocabulary

MacArthur
Communicative
Development
Inventory

–

Child‟s usual or
preferred
communication
mode

Expressive
language:
vocabulary

MacArthur
Communicative
Development
Inventory

–

Oral Communication mode was associated with higher
reading/writing scores for children from average SES or
high SES, but not low SES backgrounds.

Oral Communication mode was significantly related to
lower risk of academic delay.

Any use of signs
versus
no use of signs

Mayne,
YoshinagaItano, Sedey
& Carey
(1998)

113 children who
had a hearing loss

Level: III-3
Score: 12/14

Any use of signs

Age:
2;0 to 3;1 years

versus
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Reference

Sample
no use of signs

Moeller
(2000)

112 children who
had a hearing loss

Level: III-3
Score: 11/14

Age:
5;0 years

Variable
studied

Outcomes

Communication
mode of
program
attended by
child

Receptive
language:
vocabulary

Peabody Picture
Vocabulary
Test

–

Mode of
communication
of program
attended by
child

Speech
production

Variety of
measures based
on Ling‟s
phonological
level analysis

+

Oral
Communication
versus
Total
Communication
Musselman &
Kircaali-Iftar
(1996)
Level: III-3
Score: 12/14

Children who had
a hearing loss
Age:
5;0–7;0 years

By the final round of testing there were significantly more
Auditory-Verbal children and significantly fewer Total
Communication children in the „High Speech‟ group
compared with the „Low Speech‟ group.

10 „High Speech‟
10 „Low Speech‟
Mean age:
7;0 years in both
groups
Auditory-Verbal
or Auditory Oral
versus
Total
Communication
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Reference

Sample

Nicholas &
76 children who
Geers (2003a) had a hearing loss
Level: III-2
Score: 11/14

Age:
3;2–4;6 years

Variable
studied
Communication
mode of
program
attended by
child

Simultaneous
Communication

Outcomes
Pragmatic
language
development:
rate and type of
communicative
acts

Coding scheme
for children‟s
speech,
vocalisations,
gestures and
signs

+

Expressive
language

Number of
different words

–

Mean Length of
Utterance

–

Pictorial Scale
of Perceived
Competence
and Social
Acceptance for
Young Children

–

The overall rate (total number of communicative acts
produced per 30 minute session) of communication did not
differ
significantly
between
the
Simultaneous
Communication and Oral Communication groups.

versus
Oral
Communication
program

Nicholas &
Geers
(2003b)

181 children who
used cochlear
implants

Level: III-2
Score: 11/14

Age:
8;0-9;11 years
Programs were
rated on a scale
from 1 (Sign-only)
to 6 (AuditoryVerbal).

Communication
mode of
program
attended by
child

Socialemotional
development:
adjustment

The Simultaneous Communication children displayed
significantly more mature communicative functions
(informative or heuristic) than those in the Oral
Communication group.

The Simultaneous Communication children began using
single words (signs) at a younger age than the Oral
Communication children, but by the time the children
reached the older age range Oral Communication children
were using single words and word combinations to the
same extent as the Simultaneous Communication group.

MeadowKendall SocialEmotional
Assessment
Inventory for
Deaf and
Hearing
Impaired
Students
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Reference

Sample

Variable
studied

Outcomes
Parent rating of
satisfaction
with cochlear
implant

O‟Donoghue,
Nikolopolous
& Archbold
(2000)
Level: III-2
Score: 8/14

40 children who
used cochlear
implants
Mean age at
cochlear
implantation:
4;4 years

Child‟s usual or
preferred
communication
mode

Speech
perception

Connected
discourse
tracking:
number of
words per
minute
correctly
identified

+

Use of Oral Communication was associated with higher
speech perception scores.

Mode of
communication
of program
attended by
child

Speech
perception and
other auditory
skills

Infant ToddlerMeaningful
Auditory
Integration
Scale

+

Children in Oral Communication programs had
significantly higher auditory skills scores than children in
Total Communication programs.

Assessed 5;0 years
post cochlear
implantation
Exclusively Oral
Communication
versus
Total
Communication
(use of sign to any
degree)
Osberger,
ZimmermanPhillips &
Koch (2002)
Level: III-3

116 children used
cochlear implants
Oral
Communication
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Reference
Score: 9/14

Sample
versus

Variable
studied

Outcomes
Early Speech
Perception Test
for Profoundly
HearingImpaired
Children

Total
Communication

Phonetically
Balanced
Kindergarten
Words Test
Lexical
Neighborhood
Test
Multi-syllabic
Lexical
Neighborhood
Test
Pipp-Siegel,
Sedey,
VanLeeuwen
& YoshinagaItano (2003)

200 children who
had a hearing loss

Level: III-3
Score: 12/14

Oral
Communication
only

Communication
mode of family

Expressive
language

Minnesota
Child
Development
Inventory:
Expressive
Language

–

Socialemotional
development:
mastery
motivation

Dimensions of
Mastery
Motivation
Questionnaire

–

Age:
0;6–6;0 years

versus
any use of sign
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Reference
Sarant,
Blamey,
Dowell, Clark
& Gibson
(2001)
Level: III-3
Score: 10/14

Sample
167 children who
used cochlear
implants
Grouped by:

Variable
studied
Child‟s usual or
preferred
communication
mode

Outcomes
Speech
perception

Oral
Communication
Simultaneous
Communication
(sign and speech)

Level: III-2
Score: 12/14

468 children who
used cochlear
implants
2390 children who
had a hearing loss
and did not use
cochlear implants
Age:
3;0–20;0 (mean:
12;0) years

+

Children in Oral Communication programs scored
significantly higher than the other two groups.

There was a strong positive association between the choice
of a program using exclusively spoken language and
academic outcomes. After controlling for a number of
child and demographic factors, educational communication
mode accounted for 5–12% of the variance in outcomes.

Phonetically
Balanced
Kindergarten
Words Test
ConsonantNucleusConsonant
Monosyllabic
Word Test

Sign only

Stacey,
Fortnum,
Barton &
Summerfield
(2006)

Bench-KowalBamford:
Sentence Test

Mode of
communication
of program
attended by
child

Academic
ability and
achievement

School
attainment
levels

+

Reading ability

Various parent
and teacher
ratings

+

Grouped by:
Oral only
British Sign
Language*
Sign Support
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Reference

Sample
English*

Variable
studied

Outcomes

Makaton*
*

alone or in
conjunction with
another mode
Tobey, Geers,
Brenner,
Altuna &
Gabbert
(2003)
Level: III-2
Score: 11/14

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Mode of
communication
of program
attended by
child

Programs rated on
a scale from 1
(Sign-only) to 6
(Auditory-Verbal).

Speech
production

Speech
intelligibility

Percentage
correct
consonants and
vowels

+

Speech production scores were significantly higher for
children
attending
programs
emphasising
Oral
Communication.
After controlling for child, family and implant
characteristics, educational characteristics accounted for
12% of the variance in speech perception scores; of these,
educational placement and communication mode were the
only statistically significant independent predictors.

McGarr
Sentence
Intelligibility
Test
Parent rating of
speech
intelligibility
Time devoted to
communication
repair

Vieu,
Mondain,
Blanchard,
Sillon,
ReuillardArtieres,
Tobey, Uziel
& Piron

12 children who
used cochlear
implants
Age:
7;0 years (on
average) at the
commencement of

Child‟s usual or
preferred
communication
mode

Expressive
speech: syntax

Percentage
correct words
by type

+

The overall expressive language level was significantly
better in the Auditory Oral and Cued Speech groups than
the Sign Language group.

Overall rating
of language
level
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Reference

Sample

(1998)

the study

Level: III-2
Score: 8/14

Grouped by:

Variable
studied

Outcomes

Auditory Oral
Cued Speech
Sign Language

Wallis,
Musselman &
Mackay
(2004)
Level: III-3
Score: 7/14

57 adolescents
who had a hearing
loss and their
parents who had
normal hearing
Three groups:
Auditory Oral: use
of English by both
mother and child
since the child‟s
early years

Communication
mode of child
and mother

Socialemotional
development:
mental health

Youth Self
Report

+

There were no significant differences between the group
that used an Auditory Oral method and the group in which
the mother and child signed from the child‟s early years.
With respect to both the internalising and externalising of
problems, these two groups had significantly better social
emotional development than those who used sign in
adolescence but not early childhood, or who signed in
early childhood but whose mother‟s did not

Use of sign by
both mother and
child since the
child‟s early years
Participants who
used sign in
adolescence but
not early
childhood, or who
signed in early
childhood but
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Reference

Sample
whose mother did
not

YoshinagaItano &
Sedey (1999)
Level: III-2
Score: 11/14

147 children who
had a hearing loss
Age:
1;2–5;0 years
Oral
Communication
only

Variable
studied

Communication
mode of child,
family or
program

Outcomes

Speech
production

Number of
different
consonants,
vowels, initial
blends and final
blends

Speech
intelligibility

Rating of
overall speech
intelligibility

Expressive
language

Minnesota
Child
Development
Inventory

versus
some use of Sign

+

Mode of communication was a significant predictor of
speech ability: children who were in families or
educational programs that used only Oral Communication
usually had better speech intelligibility and a more diverse
phonetic repertoire than children whose families or
programs used Sign Language in combination with speech.
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Figure 20 Composite diagram of influence of communication options on dependent variables
Synthesis of evidence representing
significant findings
Speech perception and other auditory skills
Phonetically Balanced Kindergarten
Words Test
Bench-Kowal-Bamford: Sentence Test
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Children‟s Audio-Visual Enhancement
Test
Connected discourse tracking: number
of words per minute correctly
identified
Consonant-Nucleus-Consonant
Monosyllabic Word Test
MLNT (Multi-syllabic Lexical
Neighborhood Test )
IOWA Matrix Closed Sentence Test
Categories of Auditory Performance
Connected discourse tracking
Speech production
Percentage consonants and vowels
correct
Number of different consonants,
vowels, initial blends and final blends
Variety of measures based on Ling‟s

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Auditory skills
Infant Toddler-Meaningful Auditory
Integration Scale
Speech perception
Lexical Neighborhood Test
Grammatical Analysis of Elicited
Language: Pre-Sentence Level
(adapted to measure speech
perception)
Mr Potato Head Task

Synthesis of evidence representing nonsignificant findings
Receptive and expressive language:
vocabulary
MacArthur Communicative
Development Inventory
Minnosota Child Development
Inventory: Expressive Language
Receptive language: syntax
Test of Auditory Comprehension of
Language – Revised
Index of Productive Syntax

Expressive language
Mean Length of Utterance
Number of different words

Receptive language
Reynell Developmental Language
Scales

Receptive language
Peabody Picture Vocabulary Test

Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test

Spelling
Lexical decision task
Pragmatic language development: rate and
type of communicative acts
Coding scheme for children‟s speech,
vocalisations, gestures and signs
Working memory
Wechsler Intelligence Scale for
Children-III: Digit Span Test

Reading and written language ability,
including morphology, syntax and
vocabulary
Reading Comprehension Subtest
Author-devised tests of syntax,
morphology, semantics and spelling
Cognitive development: response delay
(behavioural inhibition)
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phonological level analysis
Speech intelligibility
McGarr Sentence Intelligibility Test
Parent rating of speech intelligibility
Time devoted to communication repair
Rating of overall speech intelligibility
Expressive language
Use of bound morphemes
Narrative task
Speech/sign interview
Reynell Developmental Language
Scales
Expressive and receptive vocabulary
Woodcock-Johnson: Picture
Vocabulary Subtest
Expressive One Word Picture
Vocabulary Test
Expressive language: syntax
Percentage correct words by type
Overall rating of language level

Preschool Delay Task (Gordon
Diagnostic System)
Academic achievement
School grades in mathematics
Social-emotional development
Parenting Stress Index
Strengths and Difficulties
Questionnaire-D
Sense of Coherence Questionnaire
Social Support Questionnaire
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students
Parent rating of satisfaction with
cochlear implant
Dimensions of Mastery Motivation
Questionnaire

Reading ability
Woodcock Reading Mastery Tests –
Revised: Passage Comprehension
Subtest
School attainment levels
Various parent and teacher ratings
Non-word repetition task Children‟s Test of
Non-word Repetition
Word Intelligibility by Picture
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Identification
Quality of parent-child interaction:
intersubjectivity (interaction involving
shared involvement in a reciprocal
exchange)
Intersubjectivity Index (number of
observed moments of intersubjectivity
times mean length of moments)
Academic achievement
School grades in reading/writing
Presence or absence of an academic
delay
School attainment levels
Various parent and teacher ratings
Social-emotional development: mental
health
Youth Self Report
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Communication options

Key summary points
This synthesis of evidence identified 34 research studies which reported on the effect of communication approach on a
range of outcomes for children who have a hearing loss.
The methodology of the studies covered a range of:
o

Ages, varying from a few months to adolescence

o

Types of hearing loss

o

Habilitation methodologies along with wide ranging descriptions of communication options

o

Outcomes: These are listed in descending order of frequency of use; speech perception; speech production,
receptive vocabulary, expressive language, expressive vocabulary, expressive syntax, reading, social
emotional, auditory skills, academic skills, working memory, parent-child interaction, spelling, cognition
pragmatics.
Where the same variable was tested, different tasks were used for this, with the exception of receptive
vocabulary that was most frequently assessed using the Peabody Picture Vocabulary Test.

Twenty of the 34 studies (59%) reported on outcomes for children who used cochlear implants who utilised Oral
Communication or Total Communication approaches, with 16 focussing on speech (perception and intelligibility) and
language outcomes (vocabulary and syntax), two on reading, one on social-emotional and one on academic and reading.
This focus on speech and language was not surprising given that one of the primary goals of cochlear implantation is to
enhance access to and development of spoken communication. However, where this has occurred, in general the focus has
been on the building blocks of speech and language and not on the effectiveness of conversational speech and
communication effectiveness. As the ultimate goal of any speech and language intervention, its absence is conspicuous.
One possible hypothesis for this absence could be the inherent difficulties in quantifying such outcomes for research
purposes.
Taken as a whole, these studies indicate that one habilitation method is no better than another and communication method
is not necessarily a major determinant of outcomes. This is evident in the work of Geers (2003), Geers, Brenner and
Davidson (2003), Geers, Nicholas and Sedey (2003) and Stacey et al. (2006) who all found that after controlling for factors
such as child characteristics, family characteristics and demography, the habilitation mode accounted for 5-12% of the
variance in outcomes. This points to the importance of considering all these factors when considering outcomes as well as
noting them as possible confounders within the studies under scrutiny. Other possible confounding factors include the
natural course of development of a child who has a hearing loss, access to and use of good quality health services and
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evolving family support and environment, level of residual hearing
Trends for outcomes for which there were four or more studies reporting on the variable included:
o

Speech perception In all nine studies, children in Oral programs outperformed those who were in Sign
programs (all these studies involved children who used cochlear implants)

o

Speech production In all eight studies, children in Oral programs outperformed those who were in Sign
programs (all but one of these studies involved children who used cochlear implants)

o

Receptive vocabulary In the six studies, four reported no difference and two reported in favour of Sign
programs (four related to cochlear implant use)

o

Receptive syntax; In all four studies, no differences were reported (all these studies involved children who used
cochlear implants)

o

Expressive language In the five studies, four reported no difference and one reported in favour of Oral systems

o

Expressive vocabulary In the four studies, two reported no difference (neither of these studies involved
children who used cochlear implants), one reported in favour of Oral systems (this study involved children who
used cochlear implants) and one reported in favour of Sign systems, noting that children in Sign systems had
better pre cochlear implant vocabularies than those in Oral systems

o

Expressive syntax In the five studies, two reported no difference and three reported in favour of Oral systems
(four studies did not involve children who used cochlear implants)

o

Reading In the four studies, three reported no difference and one reported in favour of Oral systems

o

Social emotional. In all four studies, no differences were reported,

These trends need to be considered in light of other trends where in some studies there were differences in some outcomes
but not in others within the same cohort (e.g. Horn et al. 2005 reported that Oral communication positively influenced
speech perception and expressive language but not cognitive development or receptive language).
The evidence for the other listed outcomes is limited because so few studies were available. The following information
summarises the number of studies and outcomes:
o

auditory skills (two studies; one no difference and one favouring Oral)

o

academic skills (two studies, both mixed but in one the additional influence of socioeconomic status was
apparent)

o

working memory (two studies; one no difference and one favouring Oral)
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o

parent-child interaction (one study, favouring Signing)

o

spelling (one study, favouring Oral)

o

cognition (1 study; no difference)

o

pragmatics (1 study; favouring Signing)

These findings indicate no clear-cut support for one communication option over another. This exists even in the absence of
the known influencing variables that include:
o
o
o
o
o

level of residual hearing
speech intelligibility and speech perception skills prior to cochlear implantation (Dowell et al. 2002; Osberger,
Zimmerman-Phillips and Koch 2002)
„oral potential‟ (Dowell et al. 2002, p. 14)
geography and socioeconomic status (Martineau et al. 2001) and
access to appropriate and ongoing high quality services

In reality, the trends indicate a complex relationship between variables as well as the probability that different
communication options are likely to support different aspects of communication development. From the current body of
available research it is not clear how these diverse influencing factors interact with the different influencing variables.
In summary
Children who use a cochlear implant appear to be advantaged by an Oral program for speech perception and production,
but factors such as residual hearing may be additional variables that influence outcomes
The development of receptive vocabulary may be facilitated by the use of sign language, especially in the early years. In
contrast, both oral and sign systems seem effective for the development of expressive vocabulary.
Oral language use may facilitate the development of syntax.
Children‟s social and emotional development does not seem to be more influenced by one communication system than
another (however, only four studies were available on this issue).
Children‟s reading development does not seem to be influenced more by one system than another. However, in the four
studies available on this issue, what was not clear was what level of language competence the children had in their
preferred communication mode (Sign or Oral), as this is a significant predictor or reading success
This body of research provides no information about children‟s success, or otherwise in discourse, be that handling
classroom discourse; conversing with peers, family members or significant others; role playing; directing peers; telling
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jokes; and exchanging secrets. The ultimate aim and success of any communication program is to enable people to do these
things.
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Communication
programs

Overview
Some researchers reported on outcomes for children with HL when they were exposed to only one communication program
(i.e. there were no comparison groups). This category contains literature evidence from such research initiatives.
For example, Andrews et al. (1997) and Watkins, Pitman and Walden (1998) discuss outcomes of children who were part
of Bi-lingual, Bi-cultural programs in USA, while Dornan et al. (2006) discuss the outcomes of children who were part of
an Auditory-Verbal program here in Australia.

Table 17. Influence of communication programs dependent variables
Reference

Sample

Andrews
et al.
(1997)

7 children
with HL

Mode of
communication
BilingualBicultural
programs

Description of
communication programs
Bi-Bi Prekindergarten
The children attended the bibi prekindergarten program
half a day, 5 days a week.
The children learned about
number concepts, colours
and shapes among others.

Outcomes
Cognition

Bracken Test of
Basic Concepts

Socialemotional

MeadowKendall SocioEmotional
Assessment
Inventory
(SEAI)

Auditory skills

TAC

+ ASL instructions did not decrease
auditory skills as determined by
TAC.

Receptive sign
language
vocabulary

Carolina Picture
Vocabulary Test
(CPVT)

+ Three children gained 2 years, three
gained one year and one gained less
than one year

Expressive

Grammatical

+ Two children scored 100% across all

The teacher read a story
book daily in ASL.
The classroom had play
centres.
The deaf teacher used ASL
for all group instructions.
While children looked at
English print in books or on
display, the teacher or aide

+ Five children gained 2 or more years
on basic concepts, while one, gained
0.6 years and another gained 1.5
years.
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Reference

Sample

Mode of
communication

Description of
communication programs
pointed and explained
meanings in ASL.
The speech teacher took the
children for 30 mins of
private speech instruction
twice a week.
In the role of parent-infant
specialist, the
prekindergarten teacher
worked in homes of her
students, visiting each home
one afternoon a week. In
these visits, she built on her
half-day classroom
instruction, teaching parents
ASL and reinforcing other
areas of the child
individualised education
program such as concept
development and picture
book reading.

Outcomes
Language:
Sentence
production

Analysis of
Elicited
LanguageSimple Sentence
Level (GAEL-S)

categories however they both had the
advantages of residual hearing. Four
other children were not using
articles, verb inflections, and
copulas. All children knew about
noun modifiers, pronouns, subject
nouns, object nouns, Wh questions,
verbs, prepositions and conjunction
negatives.

Academic
achievement

Stanford
Achievement
Test (SAT-9)

+ All children scored 1.0 or above on
word reading, word study skills,
reading comprehension, problem
solving, mathematics procedures,
and total language subtests.

Academic
achievement

WoodcockJohnson PsychoEducational
Battery

+

Bi-Bi Kindergarten
A full-day program where a
hearing teacher skilled in
ASL and a regular education
kindergarten teacher taught
children.
Instruction was in ASL and
kindergarten component of
the Essential Elements
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Reference

Sample

Mode of
communication

Description of
communication programs
Curriculum.

Outcomes

Each unit lasted 1-2 weeks.
Children used play centres.
Teachers also read stories in
ASL.
Story books and videotapes
were sent home so families
could view stories together.
Signing was also included.
Eight hearing children were
in the bi-bi group along with
6 deaf children.
Hearing children picked up
sign language and finger
spelling from interacting
with deaf children.
A communication specialist
visited one or two homes
each evening.
He taught parents how to
read and sign children‟s
books in ASL and showed
them spatialisation, shapes
of objects as classifiers,
pointing for pronouns, facial
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Reference

Sample

Mode of
communication

Description of
communication programs
expressions and body
movement.

Outcomes

He demonstrated to parents
how to give simple
commands to their children.
He also videotaped the
family modelling use of
ASL with subsequent
suggestions.
Parents were asked to keep
journals and write down
questions for future visits.
Parents had a range of items
available free of charge.
Bi-Bi First Grade
Six deaf children and 8
hearing children taught by
one hearing and one teacher
for deaf.
They worked together and
co taught the lessons.
Hearing teacher voiced and
teacher of the Deaf taught in
ASL. First grade used a
literature-based, wholelanguage approach to
reading, writing, computer
literacy, mathematics,
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Reference

Sample

Mode of
communication

Description of
communication programs
science, and social studies,
organised around thematic
units.

Outcomes

Themes included dinosaurs,
other space, plants, seasons,
holidays, the post office,
community helpers, safety
helpers, home, family and
oceans.
Teachers worked with
parents to help the children
observe print at home.
The children wrote in their
journal daily, gave language
samples to the teacher, and
wrote a newsletter for
parents.
The children also had a “free
writing” activity in which
they wrote their own stories
after reading a storybook.
Children‟s progress from
scribbling to printing
random letters, strings of
letters, and eventually
phrases and sentences over
the course of the school
year.
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Reference

Sample

Mode of
communication

Description of
communication programs
Children, using sign
language, read a poem from
a large poster paper weekly.

Outcomes

The school districts 53 deaf
children with hearing
families met for a pizza
party each fall and a picnic
each spring.
Deaf adults came for story
telling.
The aim of these activities
was to ensure families of
deaf children related to cross
age buddies and deaf adults.
Dornan et
al. (2006)*

54
children;
25 with HL
29 with
normal
hearing

AV programs

Children in these programs
attended one of five regional
centres of an Auditoryverbal program in
Queensland, Australia,
which offered a range of
services including an early
intervention and cochlear
implant program.
All children were receiving
vigorous audiological
management, and weekly

Receptive and
expressive
language

PLS-4

-

CELF-3
PPVT-3

-

There were no significant differences
in rate of progress for listening,
speech skills and overall receptive
and expressive language.
While the hearing children‟s
vocabulary scores showed significant
superiority, HL group scored within
normal range.
Overall, 84% scored within normal
range for overall scores.

*

It should be noted that this study compared outcomes of children with hearing loss with children of normal hearing. The finding of no significant difference
between these two groups indicates that children in AV programs made significant progress and in many instances similar to hearing children.
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Reference

Sample

Mode of
communication

Description of
communication programs
individual therapy in which
parents were guided and
coached as primary language
models for their child.
Diagnostic teaching
principles were also
employed, and children were
fully integrated into
mainstream education at the
earliest possible age.

Dornan et
al. (in
press)*

58
children;
29 with HL
were
compared
with
29 with
normal
hearing
who were
matched

AV programs

Children in these programs
attended one of five regional
centres of an Auditoryverbal program in
Queensland, Australia,
which offered a range of
services including an early
intervention and cochlear
implant program.

Outcomes

Speech
production

Goldman-Fristoe
Test of
Articulation

-

Language
development

Parent survey to
determine
parents‟
perspective of
qualitative and
quantitative
changes in
listening and
spoken language
development for
their child with
hearing loss

+ Parents reported that children were
making good use of hearing through
consistent use of their hearing
technology and the majority were
reported to be making good progress
which 91% of parents viewed as
being moderately to highly positive.

Receptive and
expressive
language

PLS-4

-

CELF-3

-

PPVT-3

-

Goldman-Fristoe
Test of
Articulation

-

Speech
production

This study showed that a group of 29
children made significant progress
over a nine-month period, and their
rate of progress was not significantly
different from the progress made by
a matched group of children with
normal hearing of the same initial
language age.

All children were receiving
vigorous audiological

*

It should be noted that this study compared outcomes of children with hearing loss with children of normal hearing. The finding of no significant difference
between these two groups indicates that children in AV programs made significant progress and in many instances similar to hearing children.
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Reference

Sample
for total
language
age,
receptive
vocabulary,
gender and
parental
education
level

Duncan
(1999)#

22
children;
11 with HL
11 with
normal
hearing

Mode of
communication

Description of
communication programs
management, and weekly
individual therapy in which
parents were guided and
coached as primary language
models for their child.

Outcomes

Diagnostic teaching
principles were also
employed, and children were
fully integrated into
mainstream education at the
earliest possible age.
AV learning for
children with a
HL

Both groups of children
were enrolled in oral
language oriented, integrated
kindergartens at the Speech
and Hearing Centre in
Wembley, Perth.

Pragmatic
language
development:
conversational
skills

Social
Organisation of
Discourse
Checklist/Conve
rsational Skills

-

There were no significant differences
in the majority of the conversational
skills used by the children with HL
and the children with normal
hearing.

Children with HL from
throughout the Wembley
metropolitan area (Perth)
attended parent-infant,
childcare, and kindergarten
programs available at the
campus.
The Centre subscribes to a
philosophy which promotes
auditory-verbal learning for

#

It should be noted that this study compared outcomes of children with hearing loss with children of normal hearing. The finding of no significant difference
between these two groups indicates that conversational skills in children with hearing loss, who were immersed in oral language form an early age, were similar
to hearing children.
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Reference

Sample

Mode of
communication

Description of
communication programs
children with a HL.

Preisler
and
Ahlstrom
(1997)

27 children
who were
deaf or
hard of
hearing

SL and
combination of
sign language
and spoken
language

The members of the
preschool staff were deaf,
hard of hearing and normal
hearing. Their experience
and knowledge of sign
language varied. At two of
the three preschools, every
staff member, regardless of
hearing status, used solely
sign language. In the third
group speech was used
accompanied by single
signs.

Outcomes

Communication
skills
Socialemotional
development

Coding of
children‟s
natural
interactions at
their preschool
centre

+ Five different patterns of interactions
emerged. They were “the amenable
observer”, “the unobtrusive player”,
“the socially neglected child”, “the
controlling child” and “the
competent child”.
Observations of the way the adult
communicated with the children in
some preschools (with both oral and
signed communication) showed that
they mainly used a supportive
communicative style. The adults
seldom interfered in the children‟s
free play and the children seldom
asked for help in these
circumstances. This was
characterised as child-centred and
play oriented.
In another preschool, the adults were
directive and controlling towards
children and did not support childchild interaction. Language was used
to label and to name, not as a means
of interpersonal communication,
sharing of feelings and opinions nor
for sharing fantasies. The language
used was a mixed version of spoken
Swedish and signs and did not seem
to promote either the deaf or the hard
of hearing children‟s language
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Reference

Sample

Mode of
communication

Description of
communication programs

Outcomes
development as a means of
communication with others. This
was characterised as adult-centred
and language-oriented.
At another preschool, sign language
was the only language used. The
teachers put great stress on the
language used by the children but
were seldom observed to support
their fantasy play. Children seldom
played together but played by
themselves or parallel to other
children. This was also characterised
as adult-centred and language
oriented.
The detailed analysis of hard of
hearing children at three different
preschools integrated with deaf
children indicated that sign language
seems to have many positive effects
on their development, such as
language development.

Watkins,
Pittman
and
Walden
(1998)

36
children;
18 children
with HL
taking part
in a deaf
mentor
project for

BilingualBicultural
programs (Deaf
Mentor Model)

The Deaf mentor focussed
on primary three areas
during the home visit.
(a). teaching the family ASL
(b). interacting with the
child using ASL
(c). teaching the family
about Deaf culture and
introducing the family to the

Receptive and
expressive
language

GAEL-P

+ Mean gain scores and mean final
scores of the children in the Utah
Deaf Mentor Programs were higher
on all four subtests of the GAEL-P
than the Tennessee children.

PEST

+ At post test, the Utah children scored
higher on this test of English
grammar than the Tennessee
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Reference

Sample
deaf
children
and their
families
(Utah);
18 children
with HL
attending
OC or TC
(manually
coded
English)
programs
in
Tennessee

Mode of
communication

Description of
communication programs
local Deaf community. The
deaf mentor was also a role
model for the child and
helped the child develop a
positive identify, self
esteem, and pride in being a
person who is deaf.
Family members learned the
difference between signed
English and ASL and used
both in ways that were
appropriate for the child and
family.
In addition to the deaf
mentor visits, the children
and their parents received
regular home visits from a
trained parent advisor who
helped the parents lean about Parental
and manage the child‟s
attitudes to
hearing aids, promote the
deafness
child‟s early listening skills,
establish early
communication with the
child, learn and use signed
English with the child. With
valuable communication
input, information and
guidance from both the deaf
mentor and the parent
advisor, a bi-bi atmosphere
was established in the home.

Outcomes
children.
SKI HI LDS

+ Children in the Utah Deaf Mentor
Program made greater gains in both
receptive and expressive language
during treatment time than the
matched children in Tennessee.

Communication
data sheet

+ According to parent reports, children
in the Utah Deaf Mentor Program
communicated at a higher average
language level, had larger
vocabularies, were communicating to
them a greater percentage of the
time, there was less frustration when
communicating, than the Tennessee
children. Parents in Utah reported
using more than six times as many
signs as the Tennessee parents.

The Deafness
Perception
Survey

+ Utah parents‟ perceptions were more
consistent with the values of the
Deaf culture and Deaf community
than the Tennessee parents. The
survey also indicated that Utah
parents recognised the importance of
their family learning sign language,
as well as the importance of their
child learning to read and write, that
their child has teachers who could
sign well and that their child has deaf
friends.
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Figure 21 Composite diagram of influence of communication programs on dependent variables
Synthesis of evidence representing significant findings
Auditory skills

Cognition

Speech production

Pragmatic language development:
conversational skills

Test of Auditory Comprehension (TAC)
Goldman-Fristoe Test of Articulation

Receptive and expressive language

Preschool Language Scale-Fourth Edition
(PLS-4)
Clinical Evaluation of Language Fundamental
(CELF-3)
Peabody Picture Vocabulary Test (PPVT-3)
GAEL-P
PEST
SKI HI LDS
Communication data sheet
Grammatical Analysis of Elicited LanguageSimple Sentence Level (GAEL-S) (Sentence
Production)

Receptive sign language vocabulary

Carolina Picture Vocabulary Test (CPVT)

Bracken Test of Basic Concepts

Social Organization of Discourse
Checklist/Conversational Skills

Language development
Parent survey

Academic achievement

Stanford Achievement Test (SAT-9)
Woodcock- Johnson Psycho- Educational
Battery

Communication skills and social-emotional
development

Coding of children‟s natural interactions at
their preschool centre

Parental attitudes to deafness

The Deafness Perception Survey
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Communication
programs

Key summary points
Findings from these individual researchers are very encouraging.
These findings highlight individual strength in each of individual modes of communication and highlight the positive
benefits derived by children who were enrolled in these programs.
It is interesting to note that programs as described by researchers such as Watkins, Pittman and Walden (1998) have wide
ranging positive outcomes for children, as well as their parents.
More such research would be useful to highlight unique individual characteristics of different communication programs.
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Lip reading ability

Overview
Many factors are thought to influence outcomes in children with hearing loss. Dodd, McIntosh and Woodhouse (1998)
investigated the influence of lip reading ability on a range of language comprehension outcomes.

Table 18. Influence of lip reading ability on dependent variables
Reference

Sample

Lip reading assessment

Dodd,
McIntosh &
Woodhouse
(1998)

16 children
who had a
moderate,
severe, or
profound
hearing
loss

Section 1: Point to (7) miniature
objects (e.g. cow, brush, sheep, bed,
baby)

Level: III-2
Score: 11/14

These
children
were
grouped
into good
and poor
lip readers
based on
tests
undertaken
using Lip
reading
Assessment
for
Children

Section 2: Do what I say (e.g., push
car, horse jump, brush hair)

Mode of
communication
Total
Communication
(simultaneously
signed and spoken
English)

Outcomes
Language
comprehension

Section 3: Say these words after me
(e.g. cat, shoe, flower, beautiful)
Section 4: Point to the picture (e.g.
blue, hat, four, nose, green)
Section 5: Point to six objectives
(chosen randomly from around the
room e.g. light, door)
Section 6: Repeat the sentences
(e.g. I saw a blue car, John didn‟t
ask her name)
Section 7: Tell me (e.g. What‟s
your name? How old are you? Are

Expressive
language

Reynell
Developme
ntal
Language
Scales

–

Test of
Auditory
Comprehen
sion of
Language –
Revised

–

Peabody
Picture
Vocabulary
Test

–

Mean
Length of
Utterance

–

No difference between good
and poor lip readers on the
vocabulary measures

Page | 245

Reference

Sample

Lip reading assessment

with
Hearing
Impairement
(LACHI)

you a girl?)

Mode of
communication

Outcomes

Section 8: Conversational skills (the
conversation should evolve around
a particular picture or recent event)

Phonology

Pragmatics

Type
Token
Ration

–

Expressive
one word
picture
vocabulary
test (EPV)

–

Phoneme
repertoire

+

Percent
consonants
correct

+

Phonological
processes

+

Conversational Act
Categories

+

Poor lip-readers had more
phonemes missing, produced
fewer consonants correctly
and made significantly more
non-developmental speech
errors
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Figure 22 Composite diagram of influence of lip reading ability on dependent variables
Synthesis of evidence representing
significant findings
Phonology
Phoneme repertoire
Percent consonants correct
Phonological processes

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Pragmatics
Conversational Act Categories

Lip reading ability

Synthesis of evidence representing nonsignificant findings
Language comprehension
Reynell Developmental Language
Scales
Test of Auditory Comprehension of
Language – Revised
Peabody Picture Vocabulary Test
Expressive language
Mean Length of Utterance
Type Token Ratio
EPV

Key summary points
This synthesis of literature evidence identified only one research study contributing evidence on the relationship between
lip reading ability and children‟s outcomes.
The findings from the study by Dodd, McIntosh and Woodhouse 1998 provide preliminary evidence that expressive and
receptive vocabulary do not seem to be predicted by early lip reading skills. However, lip reading ability may be a predictor
of later phonological development. Dodd, McIntosh and Woodhouse (1998) highlight that within their sample, there was
great variability in phonological skills. They attribute this to age, IQ, memory, and the amount and the type of intervention.
They conclude by stating that no single factor seems to account for children‟s rate of development. Rather, all factors seem
to interact.

Page | 247

Intensity of intervention Overview
While several factors intrinsic to a child who has a hearing loss are known to have an impact on outcomes, the literature is
equivocal on extrinsic factors and their impact on outcomes.
It is commonly perceived that children from higher income families tend to attain better outcomes due to their
socioeconomic status and hence their access to additional services and resources.

Table 19. Influence of intensity of intervention on dependent variables
Reference
Geers (2003)
Level: III-2
Score: 12/14

Sample
181 children who
used cochlear
implants
Age:
8;0-9;11 years
Average of 1.5
hours of therapy per
week each year post
cochlear
implantation (range
not stated)

Geers,
Brenner &
Davidson
(2003)
Level: III-3
Score: 10/14

181 children who
used cochlear
implants
Age:
8;0-9;11 years
Average of 1.5
hours of therapy per

Variable studied
Amount of therapy:
number of weeks x
the number of
hours/week divided
by the number of
children in the
therapy group.

Amount of therapy:
number of weeks x
the number of
hours/week divided
by the number of
children in the
therapy group.

Reading ability

Woodcock
Reading
Mastery Tests –
Revised

Outcomes
–

Peabody
Individual
Achievement
Test

Speech perception

Early Speech
Perception Test
for Profoundly
HearingImpaired
Children

–

Video Game
Test of Speech
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Reference

Sample
week each year
post-implant (range
not stated)

Variable studied

Pattern Contrast
Perception

Outcomes

Word
Intelligibility by
Picture
Identification
Lexical
Neighborhood
Test
Children‟s
Audio-Visual
Enhancement
Test

Hodges,
Dolan,
Balkany,
Schloffman
& Butts
(1999)
Level: III-2
Score: 7/10
Martineau,
Lamarche,
Marcoux &
Bernard
(2001)
Level: III-3
Score: 12/14

58 children who
used cochlear
implants

Receipt of private
therapy outside of
school

Age at cochlear
implantation:
2;0–17;0 years

versus

112 children who
had a hearing loss

Total hours of early
intervention per
week provided to
the child (mean:1.3)
and to the parents
(0.6)

Age:
6;0–12;0 years

Speech perception

Phonetically
Balanced
Kindergarten
Words Test

+

Participation in private therapy in addition to
that provided at school was a significant
independent predictor of speech perception
scores.

Academic
achievement

School grades
in
reading/writing

+

After adjusting for a range of demographic and
service variables, children whose families
received at least 1 hour of parent-directed
intervention per week had significantly better
school grades in reading and writing than
children whose families received less than 1
hour of parent-directed intervention.

no therapy in
addition to that
provided at school

Total hours
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Reference

Sample

Variable studied
per/week provided
by:
an audiologist
(mean: 0.3)
a speech
therapist or
teacher of the
deaf (0.8)
a psychologist
(0.1)

School grades
in mathematics
Presence or
absence of an
academic delay

Outcomes
–

+

None of the other intensity of intervention
variables was significantly associated with
educational outcomes. Global intensity of
services was not related to better outcomes
regardless of the age at which the child entered
early intervention.

Global service
intensity:
Total hours per
week in a
specialised centre
(nursery/day care)
for children who
have a hearing loss
(mean: 2.5)
Nicholas &
Geers
(2003b)

181 children who
used cochlear
implants

Level: III-2
Score: 11/14

Age:
8;0-9;11 years
Average of 1.5
hours of therapy per
week each year post
cochlear
implantation (range
not stated)

Amount of therapy:
number of weeks x
the number of hours
per week divided by
the number of
children in the
therapy group.

Children who received at least half an hour of
audiological intervention per week had
significantly lower risk of academic delay
compared to those who received less than half
an hour.

Social-emotional
development:
adjustment

Pictorial Scale
of Perceived
Competence
and Social
Acceptance for
Young Children

–

MeadowKendall SocialEmotional
Assessment
Inventory for
Deaf and
Hearing
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Reference

Sample

Variable studied

Impaired
Students

Outcomes

Parent rating of
satisfaction with
cochlear
implant
Tobey,
Geers,
Brenner,
Altuna &
Gabbert
(2003)

181 children who
used cochlear
implants

Level: III-2
Score: 11/14

Average of 1.5
hours of therapy per
week each year post
cochlear
implantation (range
not stated)

Age:
8;0-9;11 years

Amount of therapy:
number of weeks x
the number of
hours/week divided
by the number of
children in the
therapy group.

Speech
intelligibility and
other aspects of
speech production

Percentage
correct
consonants and
vowels

–

McGarr
Sentence
Intelligibility
Test
Parent rating of
speech
intelligibility
Time devoted to
communication
repair

Wu & Brown
(2004)
Level: III-2
Score: 10/14

Parents and teachers
of children
participating in
Auditory-Verbal
programs
Mean age of
children:
4;7 (2;5–9;2) years

Duration of
auditory-verbal
therapy

Receptive and
expressive language

Checklist
derived from
the ReceptiveExpressive
Emergent
Language Scale

–
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Reference

Sample

Variable studied

Outcomes

Mean duration of
therapy:
1;11 (0;1–6;8) years
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Figure 23 Composite diagram of influence of intensity of intervention on dependent variables
Synthesis of evidence representing
significant findings
Speech perception
Phonetically Balanced Kindergarten
Words Test
Academic achievement
School grades in reading/writing
Presence or absence of an academic
delay

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Speech perception
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Lexical Neighborhood Test
Children‟s Audio-Visual Enhancement
Test
Speech production
Percentage correct consonants and
vowels
Speech intelligibility
McGarr Sentence Intelligibility Test
Parent rating of speech intelligibility
Time devoted to communication repair
Receptive and expressive language
Checklist derived from the ReceptiveExpressive Emergent Language Scale
Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
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Academic achievement
School grades in mathematics
Social-emotional development: adjustment
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students
Parent rating of satisfaction with
cochlear implant

Intensity of intervention Key summary points
This synthesis of literature evidence identified seven research studies that examined the relationship between the intensity
of intervention and children‟s outcomes.
On the basis of the majority of evidence it appears that the intensity of intervention does not necessarily influence
children‟s communication outcomes.
Geers (2003), Geers, Brenner and Davidson (2003), Nicholas and Geers (2003b), Tobey et al. (2003) in their various
research studies involving children who used cochlear implants have identified that the amount of therapy does not seem to
influence a range of outcomes, including reading ability, speech perception, speech intelligibility etc.
Additionally, the duration of Auditory-Verbal therapy in the study by Wu and Brown (2004) did not significantly impact on
children‟s receptive or expressive language skills.
However, in contrast, Hodges et al. (1999) identified that private therapy in addition to school based therapy significantly
improved speech perception scores over school therapy alone. It must be noted that all these children were from higher
socioeconomic backgrounds and used an Oral communication approach. Hodges et al. (1999) suggest that a combination of
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factors, rather than private therapy alone, probably contributed to this outcome.
Martineau et al. (2001) suggested that family-focussed services in combination with specific intervention targeted at the
child seemed to produce positive benefits. The authors question however whether several other services (such as speech
language therapy, psychological child guidance, specialised nursery attendance), which did not influence outcomes, could
have shown an influence if they were available in greater quantities. It must also be noted that this research did not identify
the significance of the global amount of child-targeted services.
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Therapist experience

Overview
In a series of publications, Geers, Nicholas, Tobey, Brenner, Davidson, Sedey and colleagues investigated the influence of
therapists‟ experience (as one of six educational variables) on a range of language outcomes for children from USA and
Canada.

Table 20. Influence of therapist experience on dependent variables
Reference
Geers, Brenner
& Davidson
(2003)
Level: III-3
Score: 10/14

Sample
181 children who
used cochlear
implants

Outcomes
Speech
perception

Mean age at
cochlear
implantation:
3;4 (1;8–5;4)
years

Early Speech
Perception Test
for Profoundly
Hearing-Impaired
Children

–

Video Game Test
of Speech Pattern
Contrast
Perception
Word
Intelligibility by
Picture
Identification
Lexical
Neighborhood
Test
Children‟s AudioVisual
Enhancement Test

Geers (2003)

181 children who

Reading ability

Woodcock

–
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Reference
Level: III-2
Score: 12/14

Sample

Outcomes

used cochlear
implants

Reading Mastery
Tests – Revised

Mean age at
cochlear
implantation:
3;4 (1;8–5;4)
years

Peabody
Individual
Achievement Test
Wechsler
Intelligence Scale
for Children-III:
Digit Span
Lexical decision
task
Rhyming task

Geers, Nicholas 181 children who
& Sedey (2003) used cochlear
implants
Level: III-3
Mean age at
Score: 11/14
cochlear
implantation:
3;4 (1;8–5;4)
years

Receptive and
expressive
language

Test of Auditory
Comprehension of
Language –
Revised

–

Index of
Productive Syntax
Mean Length of
Utterance
Number of
different words
Use of bound
morphemes
Narrative task
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Reference

Sample

Outcomes
Speech/sign
interview

Nicholas &
Geers (2003b)
Level: III-2
Score: 11/14

181 children who
used cochlear
implants

Social-emotional
development:
adjustment

Mean age at
cochlear
implantation:
3;4 (1;8–5;4)
years

Pictorial Scale of
Perceived
Competence and
Social Acceptance
for Young
Children
(modified version)

–

Meadow-Kendall
Social-Emotional
Assessment
Inventory for Deaf
and Hearing
Impaired Students
Parent rating of
satisfaction with
cochlear implant

Tobey, Geers,
Brenner,
Altuna &
Gabbert (2003)
Level: III-2
Score: 11/14

181 children who
used cochlear
implants
Mean age at
cochlear
implantation:
3;4 (1;8–5;4)
years

Speech
intelligibility and
other aspects of
speech
production

Percentage correct
consonants and
vowels

–

McGarr Sentence
Intelligibility Test
Parent rating of
speech
intelligibility
Time devoted to
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Reference

Sample

Outcomes
repairing
communicational
breakdown
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Figure 24 Composite diagram of influence of therapist experience on dependent variables
Synthesis of evidence representing
significant findings

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Speech perception
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Lexical Neighborhood Test
Children‟s Audio-Visual Enhancement
Test
Speech production
Percentage consonants correct
Percentage vowels correct
Speech intelligibility
McGarr Sentence Intelligibility Test
Parent rating of speech intelligibility
Time devoted to repairing
communicational breakdown
Receptive and expressive language
Test of Auditory Comprehension of
Language – Revised
Index of Productive Syntax
Mean Length of Utterance
Number of different words
Use of bound morphemes Narrative
task Speech/sign interview
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Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
Wechsler Intelligence Scale for
Children-III: Digit Span
Lexical Decision Task
Rhyming task
Social-emotional development: adjustment
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children (modified version)
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students
Parent rating of satisfaction with
cochlear implantation
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Therapist experience

Key summary points
This synthesis of literature evidence identified five research studies that examined the relationship between therapist
experience and children‟s outcomes.
The findings from the research reported by Geers, Brenner and Davidson (2003), Geers (2003), Geers, Nicholas and Sedey
(2003), Nicholas and Geers (2003b) and Tobey et al. (2003) indicate that therapist experience on its own does not influence
outcomes for speech perception, reading ability, receptive language, expressive language, social-emotional development,
and speech production for children who have a hearing loss.
It must be acknowledged that therapist experience was not investigated as an individual variable. Rather it was considered
among other educational variables such as therapy hours, parent participation, public/private, classroom placement,
communication mode.
Further research involving other sample populations from different parts of the world is required as current evidence is
based on one research initiative alone.
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Early intervention /
educational placement:
public versus private

Overview
One of the extrinsic variables thought to affect outcomes for children who have a hearing loss is socioeconomic status. It is
often thought that parents of children who have a hearing loss who are of higher economic status are able to provide access
to better services such as private schooling, which in turn may contribute to overall positive outcomes.

Table 21. Influence of early intervention / educational placement (public versus private) on dependent variables
Reference
Geers (2003)
Level: III-2
Score: 12/14

Sample
181 children who
used cochlear
implants

Reading ability

Age:
8;0-9;11 years

Woodcock Reading
Mastery Tests –
Revised

Outcomes
–

Peabody Individual
Achievement Test

Public versus private
school setting
Geers, Brenner
& Davidson
(2003)

181 children who
used cochlear
implants

Level: III-3
Score: 10/14

Age:
8;0-9;11 years
Public versus private
school setting

Speech perception

Early Speech
Perception Test for
Profoundly
Hearing-Impaired
Children

–

Video Game Test
of Speech Pattern
Contrast Perception
Word Intelligibility
by Picture
Identification
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Reference

Sample

Lexical
Neighborhood Test

Outcomes

Children‟s AudioVisual
Enhancement Test
Geers, Nicholas
& Sedey (2003)
Level: III-3
Score: 11/14

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Receptive language:
syntax

Test of Auditory
Comprehension of
Language –
Revised

Expressive language

Index of Productive
Syntax

Public versus private
school setting

–

Mean Length of
Utterance
Number of
different words
Use of bound
morphemes
Narrative task
Speech/sign
interview

Nicholas &
Geers (2003b)
Level: III-2
Score: 11/14

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Social-emotional
development:
adjustment

Pictorial Scale of
Perceived
Competence and
Social Acceptance
for Young Children

–

Meadow-Kendall
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Reference

Sample
Public versus private
school setting

Tobey, Geers,
Brenner, Altuna
& Gabbert
(2003)

181 children who
used cochlear
implants

Speech production

Percentage correct
consonants and
vowels

Age:
8;0-9;11 years

Speech intelligibility

McGarr Sentence
Intelligibility Test

Level: III-2
Score: 11/14

Public versus private
school setting

Social-Emotional
Assessment
Inventory for Deaf
and Hearing
Impaired Students

Outcomes

–

Parent rating of
speech
intelligibility
Time devoted to
communication
repair
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Figure 25 Composite diagram of influence of educational placement on dependent variables
Synthesis of evidence representing
significant findings

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Speech perception
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Lexical Neighborhood Test
Children‟s Audio-Visual Enhancement
Test
Speech production
McGarr Sentence Intelligibility Test
Parent rating of speech intelligibility
Speech intelligibility
Percentage consonants correct
Percentage vowels correct
Receptive language: syntax and expressive
language
Test of Auditory Comprehension of
Language – Revised
Index of Productive Syntax
Mean Length of Utterance
Number of different words
Use of bound morphemes
Narrative task
Speech/sign interview
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Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
Social-emotional development: adjustment
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students
Parent rating of satisfaction with
cochlear implant
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Early intervention /
educational placement
(public versus private)

Key summary points
This synthesis of literature evidence identified five research studies that examined the relationship between the type of
educational placement (public versus private) and children‟s outcomes.
All five papers, produced by Geers, Nicholas, Tobey and colleagues, concluded that the nature of schooling (private versus
public) for children who had a hearing loss had little impact on a range of outcomes such as reading ability, speech
perception, receptive language, expressive language, social-emotional development, and speech intelligibility.
The results from these publications however should be considered with caution as these multiple publications seem to arise
from a single source of research. These findings need to be repeated across different contexts to strengthen confidence in
their implications.
In summary, based on the limited evidence, public educational placement compared to private educational placement does
not appear to influence outcomes for children who have a hearing loss.
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Early intervention /
educational placement
(mainstream versus
special)

Overview
One of the many extrinsic variables purported to influence outcomes for children who have a hearing loss is educational
placement in either mainstream school settings or special schools specifically for children who have a hearing loss.
Traditionally within the literature it has been reported that children who have a hearing loss who are integrated with
children who have normal hearing achieve better communication outcomes than those who attend special education
programs.

Table 22. Influence of early intervention / educational placement (mainstream versus special) on dependent variables
Reference
Easterbrooks,
O‟Rourke &
Todd (2000)
Level: III-2
Score: 9/14

Sample
40 children who had
a hearing loss and
their families
Age:
<10.5 years

Outcomes
Outcomes of AuditoryVerbal Therapy:
successful graduation
versus leaving because of
dissatisfaction

+

Placement in a mainstream educational program was
significantly associated with successful graduation from
an Auditory-Verbal program.

+

Children in mainstream classrooms had significantly
higher reading scores than children in special education
settings. After controlling for child and family
characteristics, this factor accounted for 6% of added
variance.

Attended AuditoryVerbal programs
Mainstream school
versus
special school
placement

Geers (2003)
Level: III-2
Score: 12/14

181 children who
used cochlear
implants
Age:
8;0-9;11 years
Full-time placement

Reading ability

Woodcock Reading
Mastery Tests –
Revised
Peabody Individual
Achievement Test
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Reference

Sample

Outcomes

in special education
versus at least partial
mainstreaming
Geers, Brenner
& Davidson
(2003)
Level: III-3
Score: 10/14

181 children who
used cochlear
implants

Speech perception

Age:
8;0-9;11 years
Full-time placement
in special education
versus at least partial
mainstreaming

Early Speech
Perception Test for
Profoundly
Hearing-Impaired
Children

–

Video Game Test
of Speech Pattern
Contrast Perception
Word Intelligibility
by Picture
Identification
Lexical
Neighborhood Test
Children‟s AudioVisual
Enhancement Test

Geers, Nicholas
& Sedey (2003)
Level: III-3
Score: 11/14

181 children who
used cochlear
implants
Age:
8;0-9;11 years
Full-time placement
in special education
versus at least partial
mainstreaming

Receptive language:
syntax

Test of Auditory
Comprehension of
Language –
Revised

Expressive language

Index of Productive
Syntax
Mean Length of
Utterance

+

Educational placement was a significant independent
predictor of language scores, with children in mainstream
classrooms receiving higher scores than those in special
education settings.
After controlling for child and family characteristics,
educational characteristics accounted for 7% of variance
in total language and 12% of variance in spoken language
component scores. Only two of these, classroom
communication mode and mainstream/special education
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Reference

Sample

Outcomes
placement, were significant predictors of language
outcomes.

Number of
different words
Use of bound
morphemes
Narrative task
Speech/sign
interview
Musselman &
Kircaali-Iftar
(1996)
Level: III-3
Score: 12/14

20 children who had
a hearing loss

Speech production

Age:
5;0–7;0 years
10 „High Speech‟
10 „Low Speech‟

Variety of
measures based on
Ling‟s
phonological level
analysis

+

Pictorial Scale of
Perceived
Competence and
Social Acceptance
for Young Children

–

By the final round of testing, „high speech‟ children were
significantly more likely to spend at least 50% of the time
in an integrated setting than children in the „Low Speech‟
group.

Mean age:
7;0 years in both
groups
Nicholas &
Geers (2003b)
Level: III-2
Score: 11/14

181 children who
used cochlear
implants
Age:
8;0-9;11 years
Placement in
mainstream or
special educational
setting

Social-emotional
development:
adjustment

By the final round of testing there were significantly more
auditory-verbal children and significantly fewer Total
Communication children in the „High Speech‟ group
compared with the „Low Speech‟ group.

There was no significant difference between children in a
special education or mainstream education setting for any
outcomes

Meadow-Kendall
Social-Emotional
Assessment
Inventory for Deaf
and Hearing
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Reference

Sample

Outcomes
Impaired Students

Powers (2003)
Survey
Score: 9/14

179 and 181
adolescents who had
a hearing loss

Academic achievement

Graduate
Certificate of
Secondary
Education (UK)

+

In both years, students in a mainstream placement
achieved significantly higher results than those in special
education units.

Speech production

Percentage correct
consonants and
vowels

+

Speech production scores were significantly higher for
children in mainstream classrooms.

Speech intelligibility

McGarr Sentence
Intelligibility Test

Age:
16;0 years
Achievement data
from 1995 and 1996
respectively
Mainstream school
versus
special unit

Tobey, Geers,
Brenner, Altuna
& Gabbert
(2003)
Level: III-2
Score: 11/14

181 children who
used cochlear
implants
Age:
8;0-9;11 years
Full-time placement
in special education
versus
at least partial
mainstreaming

Parent rating of
speech
intelligibility

After controlling for child, family and implant
characteristics, educational characteristics accounted for
12% of the variance in speech production scores; of these,
educational placement and communication mode were the
only statistically significant independent predictors.

Time devoted to
communication
repair
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Figure 26 Composite diagram of influence of early intervention / educational placement (mainstream versus special) on dependent
variables
Synthesis of evidence representing
significant findings
Speech production
Variety of measures based on Ling‟s
phonological level analysis
Percentage correct consonants and
vowels
Speech intelligibility
McGarr Sentence Intelligibility Test
Parent rating of speech intelligibility
Receptive language: syntax and expressive
language
Test of Auditory Comprehension of
Language – Revised
Index of Productive Syntax
Mean Length of Utterance
Number of different words
Use of bound morphemes
Narrative task
Speech/sign interview

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Speech perception
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Lexical Neighborhood Test
Children‟s Audio-Visual Enhancement
Test
Social-emotional development: adjustment
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students

Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
Academic achievement
Graduate Certificate of Secondary
Education (UK)
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Outcomes of auditory-verbal therapy:
successful graduation versus leaving
because of dissatisfaction

Early intervention /
educational placement
(mainstream versus
special)

Key summary points
This synthesis of literature evidence identified eight research studies that examined the relationship between educational
placement (mainstream versus special school) and children‟s outcomes.
The combined findings of these researchers seem to indicate that children who attend a mainstream educational setting
where they are integrated with hearing children have better outcomes in certain areas when particular measures are used i.e.
successful graduation/academic achievement, reading ability, receptive and expressive language, speech production, and
speech intelligibility.
Tobey et al. (2003) provide an explanation for this. Their research identified that children in mainstream classrooms have
better oral communication performance. These authors suggest that this might be due to children in these mainstream
classrooms having to rely on listening and talking in contrast to children in special education classrooms where the need to
use listening and talking may be reduced.
It must be noted, however, that similar research by Geers, Brenner and Davidson (2003) did not find any difference in
speech perception outcomes for children who attended mainstream schools in contrast to children who attended special
schools. The primary rehabilitative factor associated with improved speech perception was communication mode rather
than mainstream or special education placement.
In summary, attending mainstream education may positively influence outcomes for children who have a hearing loss
compared to attending special schools. It is likely that the positive finding of speech and language improvement in children
who attended mainstream schools could be a result of the encouragement of spoken language use within this context.
Another issue which needs to be recognised, and taken into consideration while interpreting these results, is that some
children with certain skills and characteristics are more likely to attend mainstream schools and succeed in them compared
to other children.
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Early intervention /
educational placement:
(home versus centrebased)

Overview
There is mixed evidence regarding the effectiveness of early intervention programs and the influence of their different
features on shaping the outcomes of children who have a hearing loss.
Previous studies have identified that home based services can produce good results. However, given high parental
involvement in home based services, it is difficult to differentiate the effects of the setting from the direct parental
involvement.

Table 23. Influence of early intervention / educational placement (home versus centre-based) on dependent variables
Reference

Sample

Martineau,
Lamarche,
Marcoux
& Bernard
(2001)

112
children
who had
a hearing
loss

Level: III3
Score:
12/14

Home
characteristics
Not adequately
described
(Home-based
was always
combined with
centre-based
services)

Centre
Mode of
characteristics communication
Not adequately Oral
Academic
described
Communication achievement
and Total
Communication

Outcomes
% scores in
reading/writing

–

% scores in
mathematics

–

Presence or
absence of
academic delay

–

Practice setting (home-based
versus centre-based) was not
significantly related to better
academic achievement.
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Figure 27 Composite diagram of influence of home versus centre-based early intervention programs on dependent variables
Synthesis of evidence representing
significant findings

Early intervention /
educational placement:
(home versus centrebased)

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Academic achievement
% scores in reading/writing
% scores in mathematics
Presence or absence of academic delay

Key summary points
Only one research study that examined whether home-based or centre-based therapy had more of an influence on children‟s
outcomes was identified.
In this research, the practice setting (either home or centre-based) was not significantly related to children‟s academic
achievement.
It should also be noted that in this research the children who received home based services also received centre-based
intervention. Caution is therefore required when interpreting this result.
In summary, findings from the one research study indicate that home-based early intervention in combination with centrebased early intervention, compared to centre-based early intervention alone, does not influence academic outcomes for
children who have a hearing loss. However, given the limited evidence base and methodological issues, caution is required
when interpreting these findings.
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Family structure

Overview
There is currently diverse literature evidence on the influence of family structure on outcomes for children who have a
hearing loss.
Calderon and Low (1998) highlight a variety of evidence on the role of parents, especially fathers, in disabled and nondisabled children. They highlight the paucity of literature on the role of fathers in children who have a hearing loss.
Geers, Nicholas and Tobey (2003, 2003b) in a series of publications evaluated the influence of family size on outcomes for
children who have a hearing loss.

Table 24. Influence of family structure on dependent variables
Reference

Sample

Calderon &
Low (1998)

22 children who
had graduated
from a Total
Communication
early
intervention
program

Level: III-2
Score: 12/14

Mean age at
data collection:
5;2 years

Variable
studied
Presence or
absence of
father

Outcomes
Receptive and
expressive
language

SKI*HI
Language
Development
Scale

+

Children who had their father present had significantly
better language development both at the time of exit
from early intervention and 3;0 years later.

At follow-up, children whose fathers were present also
had significantly better reading scores.

Preschool
Language
Scales
Reading ability

Test of Early
Reading Ability
– Deaf/Hard of
Hearing

+

Nonverbal
cognitive ability

Wechsler
Preschool and
Primary Scale
of Intelligence
(WPSI):
Geometric

–
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Reference

Geers (2003)
Level: III-2
Score: 12/14

Sample

181 children
who used
cochlear
implants

Variable
studied

Family size

Outcomes
Design
Subscale
Socialemotional
development

SocialEmotional
Assessment
Inventory
Child
Behaviour
Checklist

–

Reading ability

Woodcock
Reading
Mastery Tests –
Revised

–

Age:
8;0-9;11 years

Geers,
Brenner &
Davidson
(2003)

181 children
who used
cochlear
implants

Level: III-3
Score: 10/14

Age:
8;0-9;11 years

Peabody
Individual
Achievement
Test
Family size

Speech
perception

Early Speech
Perception Test
for Profoundly
HearingImpaired
Children

+

Smaller family size was a significant independent
predictor of better speech perception scores.
Child and family characteristics collectively accounted
for 22% of the variance in scores.

Video Game
Test of Speech
Pattern Contrast
Perception
Word
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Reference

Sample

Variable
studied

Outcomes
Intelligibility by
Picture
Identification
Lexical
Neighborhood
Test
Children‟s
Audio-Visual
Enhancement
Test

Geers,
Nicholas &
Sedey (2003)
Level: III-3
Score: 11/14

181 children
who used
cochlear
implants
Age:
8;0-9;11 years

Family size

Receptive
language:
syntax

Test of
Auditory
Comprehension
of Language –
Revised

Expressive
language

Index of
Productive
Syntax

+

Smaller family size was a significant independent
predictor of better language scores.
Collectively child and family factors accounted for 23%
and 27% of the variance in spoken language and total
language scores respectively.

Mean Length of
Utterance
Number of
different words
Use of bound
morphemes
Narrative task
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Reference

Sample

Musselman
& KircaaliIftar (1996)

20 children who
had a hearing
loss

Level: III-3
Score: 12/14

Age:
5;0–7;0 years

Variable
studied

Outcomes
Speech/sign
interview

Family size

Speech
production

Variety of
measures based
on Ling‟s
phonological
level analysis

–

Family size

Socialemotional
development:
adjustment

Pictorial Scale
of Perceived
Competence
and Social
Acceptance for
Young Children

–

The mean family size did not differ significantly between
the two groups.

10 „High
speech‟
10 „Low
speech‟
Mean age:
7;0 years in
both groups
Nicholas &
Geers
(2003b)
Level: III-2
Score: 11/14

181 children
who used
cochlear
implants
Age:
8;0-9;11 years

MeadowKendall SocialEmotional
Assessment
Inventory for
Deaf and
Hearing
Impaired
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Reference

Sample

Variable
studied

Outcomes
Students
Parent rating of
satisfaction
with cochlear
implant

Powers
(2003)
Survey
Score: 9/14

179 and 181
adolescents who
had a hearing
loss

Family size

Academic
achievement

Graduate
Certificate of
Secondary
Education (UK)

–

After controlling for seven other variables smaller,
family size was not predictive of better academic
achievement.

Family size

Speech
production

Percentage
correct
consonants and
vowels

+

Smaller family size was a significant independent
predictor of better speech production scores.

Age:
16;0 years
Achievement
data from 1995
and 1996
respectively

Tobey,
Geers,
Brenner,
Altuna &
Gabbert
(2003)
Level:III-2
Score: 11/14

181 children
who used
cochlear
implants
Age:
8;0-9;11 years

Speech
intelligibility

McGarr
Sentence
Intelligibility
Test

Child and family characteristics collectively accounted
for 22% of the variance in speech production outcomes.

Parent rating of
speech
intelligibility
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Reference

Sample

Variable
studied

Outcomes
Time devoted to
communication
repair
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Figure 28 Composite diagram of influence of family structure on dependent variables
Synthesis of evidence representing
significant findings
Speech perception
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Lexical Neighborhood Test
Children‟s Audio-Visual Enhancement
Test
Speech production
Percentage consonants correct
Percentage vowels correct
Speech intelligibility
McGarr Sentence Intelligibility Test
Parent rating of speech intelligibility
Receptive and expressive language
SKI*HI Language Development Scale
Preschool Language Scales
Index of Productive Syntax
Mean Length of Utterance
Number of different words
Use of bound morphemes
Narrative task
Speech/sign interview

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Speech production
Variety of measures based on Ling‟s
phonological level analysis
Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
Nonverbal cognitive ability
WPSI (geometric design subscale)
Social-emotional development
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students
Parent rating of satisfaction with
cochlear implant
Social-Emotional Assessment
Inventory
Child Behaviour Checklist
Academic achievement
Graduate Certificate of Secondary
Education (UK)
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Receptive language: syntax
Test of Auditory Comprehension of
Language – Revised
Reading ability
Test of Early Reading Ability –
Deaf/Hard of Hearing

Family structure

Key summary points
This synthesis of literature evidence identified eight research studies that examined the effect of family structure on
children‟s outcomes.
Research by Calderon and Low (1998) indicates the potentially positive influence of the presence of the father of children
who have a hearing loss. These authors indicate that fathers may have a direct influence on their child‟s academic and
language skills and this might potentially be due to children being more exposed to language and communication
stimulation from both mother and father. Additionally, it might also be due to general interest in the well being of the child
expressed by both parents (Calderon and Low 1998).
Findings from Geers (2003), Geers, Brenner and Davidson (2003), Geers, Nicholas and Sedey (2003), Nicholas and Geers
(2003b), and Tobey et al. (2003) however are mixed. While family size seems to have an impact on speech perception,
receptive and expressive language, speech intelligibility and speech production, it does not seem to have an impact on
reading ability and social-emotional development.
Musselman and Kircaali-Iftar (1996) also reported on the lack of any influence of family size on children‟s expressive
language and speech production. Findings from this research should be considered with caution due to the subjective and
retrospective nature of the study.
Powers (2003) found that a smaller family size was not predictive of better academic achievement.
In summary, family structure, in terms of presence or absence of father and family size, may influence outcomes for
children who have a hearing loss. While this was particularly noticeable for speech and language outcomes, outcomes in
relation to other variables were typically not reported. These findings indicate that service providers may need to be aware
of the family structure (especially family size) when considering intervention services for children who have a hearing loss.
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Place of residence

Overview
There has been previous literature evidence to indicate that demographic variables of the child who have a hearing loss may
influence a range of outcomes. Place of residence is one such variable.

Table 25. Influence of place of residence on dependent variables
Reference

Sample

Calderon &
Naidu
(1998)

Study 1:
80
children
who had
a hearing
loss

Level: III-3
Score: 11/14

Study 2:
28
children
who had
a hearing
loss

Residence
Urban, suburban and
rural.
Researchers do not
specify what
definitions, if any,
were used to
categorise
geographical locations

Mode of
communication
Total
Study 1
Communication
and Signing
Receptive
Exact English
and
expressive
language

Outcomes

SKI*HI
Language
Development
Scale

–

Auditory
development

Auditory
training
checklist

–

Speech
production
skills

Modified
version of Ling

–
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Figure 29 Composite diagram of influence of place of residence on dependent variables
Synthesis of evidence representing
significant findings

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Auditory development
Auditory training checklist
Speech production skills
Modified version of Ling
Receptive and expressive language
SKI*HI Language Development Scale

Place of residence

Key summary points
This synthesis of literature evidence identified only one research study addressing the influence of place of residence on
children‟s outcomes.
From the evidence presented, place of residence did not have a significant influence on the speech or language development
of children who had a hearing loss.
This result needs to be interpreted with caution as only one study was considered and place of residence was simply
categorised on the basis of geographical location rather than other variables associated with the location.
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Family functioning

Overview
The vital role that parents can play in optimising the development of children‟s language, irrespective of their hearing
status, is well recognised.

Table 26. Influence of family functioning on dependent variables
Reference
Wake,
Poulakis,
Hughes,
CareySargeant
&
Rickards
(2005)
Level: III2
Score:
11/14

Sample
88 children
who had a
hearing
loss
(86
included in
the
analysis)

Family
functioning
As a proxy for
parent-child
interaction,
current family
functioning was
reported by
parents using the
12 item General
Functioning Scale
of the McMaster
Family
Assessment
Device which
provides a single
score of general
family
functioning (1 =
healthy, 4 =
unhealthy).
Parents reported
on early
intervention
services, current
school based
education

Mode of
communication
Unknown
Receptive and
Expressive
Language

Outcomes
Clinical
Evaluation of
Language
Fundamentals

–

Peabody Picture
Vocabulary Test

–

Cognitive
Ability

Perceptual
Organisation
Index (POI) (of
Wechsler
Intelligence
Scale for
Children)

–

Articulation

Sounds in Words
Subtest of
Goldman-Fristoe
Test of
Articulation –
First Edition

–

Reading
comprehension

Reading
Progress Test 1

–

Family functioning did not correlate with any
outcome measure. The limitation of this study is
that it lacked a parent-child interaction or family
participation measure, which is difficult to
assess by this age and in the setting of a nonservice based research study. Other research has
shown that parents play a vital role in
optimising the development of children‟s
language, regardless of hearing status. While
addition of a good parent-child interaction
measure might not have negated the findings, it
may have added to the variance explained. The
family functioning measure used in this study
did not add to the explanatory power of models
developed, even though the authors expected
this to be related to both positive parent-child
interaction and family participation.
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services, and
sociodemographic
details

Figure 30 Composite diagram of influence of family functioning on dependent variables
Synthesis of evidence representing
significant findings

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Receptive and Expressive Language
Clinical Evaluation of Language
Fundamentals
Peabody Picture Vocabulary Test
Articulation
Sounds in Words Subtest of GoldmanFristoe Test of Articulation – First
Edition
Reading comprehension
Reading Progress Test 1
Cognitive Ability
POI (of Wechsler Intelligence Scale
for Children)
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Family functioning

Key summary points
This synthesis of literature evidence identified only one research study examining the influence of family function on
children‟s outcomes.
Family functioning did not correlate with any language or cognitive outcome measure in this study. However, Wake et al.
(2005) acknowledged that the lack of a parent-child interaction or family participation measure was a limitation and may
have potentially affected the result.
In light of the limited evidence base, this result should be interpreted with caution.
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Family centred versus
child-centred early
intervention

Overview
Currently, it is not clear what components of an early intervention program contribute positively towards better outcomes
for a child who has a hearing loss.
Martineau et al. (2001) investigated family-centred versus child-centred services as one element of an early intervention
program.

Table 27. Influence of family-centred versus child-centred early intervention based on dependent variables
Reference

Sample

Martineau,
Lamarche,
Marcoux
& Bernard
(2001)

112
children
who had
a
hearing
loss

Level: III3
Score:
12/14

Family
centred
Number of
hours/week
provided to
parents;
including
psychological
support
regarding
their child‟s
handicap,
guidance,
information
and training

Child
centred
Number of
hours/week
provided to
the child,
including:
speech
language
therapy
audiological
interventions
psychological
interventions
speech
therapist or a
teacher of the
deaf (speech
and language
stimulation

Mode of
communication
Oral
% scores in
Academic
Communication achievement reading/writing
and Total
Communication
% scores in
mathematics
Presence or
absence of
academic
delay

Outcomes
+

+

+

Child-centred services were not shown to
be associated with the three variables
related to academic achievement. However,
services targeted at parents were associated
with the three academic achievement
variables; parent-centred services were
associated with a significant increase in
average reading/writing and mathematics
scores and were related to a lower risk of
academic delay.
It must be noted that although the global
amount of child-centred services were not
significant, specific analysis of the nature
of the services received revealed that one
of them, audiology, was related to better
outcomes.

Page | 290

Reference

Sample

Family
centred

Child
centred
and education)

Mode of
communication

Outcomes

audiologist
(hearing aid
fitting,
training, and
aural
education)
psychologist
(cognitive,
developmental
or social
evaluation or
intervention)
specialised
nursery or a
day-care
centre for
children who
have a hearing
loss
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Figure 31 Composite diagram of influence of family centre versus child-centred early intervention based on dependent variables
Synthesis of evidence representing
significant findings
Academic achievement
% scores in reading/writing
% scores in mathematics
Academic delay

Family centred versus
child-centred early
intervention

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings

Key summary points
This synthesis of literature evidence identified only one research study examining the influence of the focus of therapy (i.e.
child- or family-centred) on children‟s outcomes.
Higher academic achievement was positively associated with parent-centred services. There was no significant relationship
between child-centred services and academic achievement.
The result from this research highlight the importance of parent-centred services, however it is important to note that this
finding is based on a single study.
In summary, this one research study provided evidence that family-centred practice may influence academic achievement
in older children who have a hearing loss. However, there was ambiguity in this research study regarding definitions of
family-centred and child-centred practices.
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Maternal
characteristics

Overview
It is widely acknowledged, that for children who have normal hearing as well as children who have a hearing loss, sensitive
and responsive parenting can positively influence development in domains such as language.
The role that parents‟ play is vital given the knowledge that the interaction between child and parents is known to influence
the development of children. There is some evidence suggesting that positive parent-child interactions are most predictive
of linguistic development when children are at risk of language delay.
While the important role mother‟s play in the development of a child who has a hearing loss has been anecdotally
acknowledged, research evidence substantiating this is lacking.

Table 28. Influence of maternal characteristics on dependent variables
Reference
Pressman et
al. (1999b)
Level: III-2
Score: 11/14

Sample
21 children
who had a
hearing loss
and their
mothers

Variable
Studied
Maternal
emotional
availability

Outcomes
Expressive
language

Macarthur
Communicative
Development
Inventory:
Productive
Vocabulary

+

Maternal emotional availability correlated with language
gain.

Expressive
language

Minnesota
Child
Development
Inventory:
Infant and
Toddler
Versions

+

Maternal sensitivity correlated with follow-up expressive
language scores.

Age:
1;9-2;6 (1;82;3) years
Pressman et
al. (1999a)
Level: III-2
Score: 12/14

24 children
who had a
hearing loss
and their
mothers
Age:
1;9-2;6 (1;82;3) years

Maternal
sensitivity

After initial expressive language scores and child and family
characteristics were controlled for, maternal sensitivity
predicted follow-up expressive language scores, accounting
for 10% variance.
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Reference

Sample

Spencer &
MeadowOrlans
(1996)

43 children and
their mothers
divided into
groups
according to the
hearing status
of the mother
and the child

Level: III-2
Score: 8/14

28 children
who had a
hearing loss;
15 whose
mothers had
normal hearing
and 13 whose
mothers had a
hearing loss
15 children
who had
normal hearing
whose mothers
had normal
hearing

Variable
Studied
Maternal
responsiveness

Outcomes
Play
Expressive
Language

Coding of the
type, frequency
and duration of
observed play:
manipulative;
relational;
representational
Coding of
language:
frequency;
length (number
of signs/words);
content

+

Maternal responsiveness correlated with simple/sequential
representational play and language level at 1;0 year.
Maternal responsiveness correlated with language level and
preplanned representational play, but not simple/sequential
representational play at 1;6 years.
After language level and child hearing status were controlled
for, maternal responsiveness did not significantly predict
simple/sequential representational play at 1;0 year.
After language level and child hearing status were controlled
for, maternal responsiveness contributed 11% to the
prediction of preplanned representational play at 1;6 years.

Rating scale
assessing
mother-child
interaction

Age at
commencement
of study:
0;9 years
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Figure 32 Composite diagram of influence of maternal characteristics on dependent variables
Synthesis of evidence representing
significant findings
Expressive language
Minnesota Child Development
Inventory: Infant and Toddler
Versions
Macarthur Communicative
Development Inventory
Coding of language: frequency; length
(number of signs/words); content
Play

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings

Coding of the type, frequency, and
duration of observed play:
manipulative; relational;
representational
Rating scale assessing mother-child
interaction
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Maternal
characteristics

Key summary points
This synthesis of evidence identified three research studies which reported on the influence of maternal characteristics on
outcomes for children who had a hearing loss.
Of the three studies, two were by one researcher (Pressman 1999 a&b) indicating a relatively small volume of research
evidence pertaining to maternal characteristics.
Three aspects of maternal characteristics were investigated in these three studies. While all three studies investigated
expressive language outcomes, each study investigated unique maternal characteristics. This highlighted the need for
cautious interpretation of the literature.
The general trend from three research studies indicated that maternal characteristics may play a role in expressive language
development. Pressman and colleagues (1999 a&b) highlight emotional communication to be “language of the baby” and
this communication may support mutual understanding and even provide a context for understanding unclear symbolic
communication. The two studies by Pressman and colleagues (1999 a&b) indicated that when mothers are sensitive and
emotionally available, young children who have a hearing loss tend to make stronger language gains than when they are
not.
The single study by Spencer and Meadow-Orlans (1996) identified that maternal responsiveness by 1;6 years was the
strongest single predictor of pre-planned play. This indicated a cumulative effect over the study period of maternal
responsiveness which in some way was related to children‟s pre-planning of play acts. Given that this is the only study
which reported on maternal responsiveness and that it only included a small sample size, caution is urged in generalising
observations from its findings.
Further research is required in order to investigate maternal characteristics and their influence on older children over a
longer period of time and across different outcome constructs.
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Maternal employment

Overview
There has been previous literature evidence to indicate that demographic variables of child who have a hearing loss may
potentially influence a range of outcomes.
Maternal employment is one demographic variable which has been considered. Easterbrooks, O‟Rourke and Todd (2000)
categorised maternal employment as „worked‟ or „did not‟; whereas Musselman and Kircaali-Iftar (1996) used „not
working‟, „part-time‟ and „full-time‟ categories.

Table 29. Influence of maternal employment on dependent variables
Reference

Sample

Easterbrooks, 40
O‟Rourke & children
Todd (2000) who had
a hearing
Level: III-2
loss
Score : 9/14

Musselman
& KircaacliIftar (1996)
Level: III-3
Score: 12/14

20
children
who had
a hearing
loss
10 „High

Maternal
employment status
Mothers who worked
(55.6%) compared to
mothers who stayed at
home (44.4%).

Mode of
communication
AuditoryAcademic
Verbal Therapy achievement

Outcomes
Successful
graduation

–

There was no significant difference for
mothers who worked or mothers who stayed
at home, nor were there significant
differences in the likelihood of graduation
with mother‟s increasing hours of
intervention at home. However, most of the
mothers were spending a notable amount of
time in therapy at home (92.5% greater than 3
hours; 62.5% greater than 6 hours,
presumably per week).

Parents –
Speech and
Speech +
gestures or
Signs or both

Variety of
measures based
on Ling‟s
phonological
level analysis

–

There was no difference between the groups
in maternal employment.

There was no
additional information
provided on mothers‟
employment issues
(such as type of job,
number of hours
worked, amount of
earnings etc.).
Maternal employment
was characterised as
„not working‟, „parttime‟ and „full-time‟

Children –
Speech and

Speech
production

In the initial round of data collection, most
mothers were not working; by the final round
of data collection, most mothers in both
groups were working part-time or full-time.
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Speech‟
10 „Low
Speech‟

Speech +
gestures or
Signs or both
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Figure 33 Composite diagram of influence of maternal employment on dependent variables
Synthesis of evidence representing
significant findings

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Speech Production
Variety of measures based on Ling‟s
phonological level analysis
Academic achievement
Successful graduation

Maternal employment

Key summary points
This synthesis of literature evidence identified two research studies focussing on the influence of maternal employment on
children‟s outcomes.
No significant correlation between maternal employment and academic achievement, or speech and language development
was observed.
Easterbrooks, O‟Rourke and Todd (2000) found that most mothers were spending a notable amount of time in therapy at
home, regardless of their employment status.
Musselman and Kircaacli-Iftar (1996) found no difference in maternal employment status (working/not working) between
children who had „High Speech‟ and those who had „Low Speech‟.
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Parental mode of
communication

Overview
Parental involvement in the education of children who have a hearing loss has been increasingly encouraged as it has been
shown to potentially produce positive outcomes for the population of children who have normal hearing (Calderon 2000).
Similarly, there is evidence from the literature, especially in normal language acquisition, regarding the influence of
parental linguistic input on the emerging skills of the child (Nicholas and Geers 2003a).
However, few research studies have been conducted to evaluate the effect of parental involvement on the outcomes of
children who have a hearing loss.

Table 30. Influence of parental mode of communication on dependent variables
Reference
Calderon
(2000)

Sample
28 children who
had a hearing loss

Level: III-2
Score: 11/14

Graduates of a
Total
Communication
early intervention
program
Age at data
collection:
3;9–7;4 years

Variable studied
Maternal
communication
skill

Receptive and
expressive
language

Preschool
Language Scales

Reading ability

Test of Early
Reading Ability –
Deaf/Hard of
Hearing

Socialemotional
development

Social-Emotional
Assessment
Inventory
Child Behaviour
Checklist

Outcomes
Maternal communication skill was a significant
independent predictor of language, reading and
child problem scores. After adjusting for degree of
hearing loss and parental involvement it accounted
+ for 16% of variance in language scores, 10% of
variance in reading scores and 17% of variance in
teacher ratings of externalising problem behaviours.
+

+

Maternal communication skill was positively
associated with language and reading scores and
negatively associated with behavioural scores (i.e.
better communication was predictive of fewer
behavioural problems).
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Reference
Nicholas &
Geers
(2003a)
Level: III-2
Score: 11/14

Sample
76 children who
had a hearing loss
38 enrolled in
Total
Communication
(Simultaneous
Communication)
programs

Variable studied
Maternal
language
characteristics

Pragmatic
language
development

Coding scheme
for children‟s
speech,
vocalisations,
gestures and signs

38 enrolled in
programs
emphasising Oral
Communication

+

+

The broader the parent‟s sign vocabulary and the
more frequently the parent signed these words, the
greater was the use of sign by the child.

–

In the oral communication group there was no
relationship between the parent and child language
variables.

Age at data
collection:
1;6–4;6 years

Receptive and
expressive
language:
vocabulary

Number of
different words

Expressive
language

Mean Length of
Utterance

Outcomes
For the children who used Total Communication:
The number of different words produced by the
parent in sign was significantly positively correlated
with the maturity of the child‟s communicative
functions, the number of utterances produced by the
child, and the child‟s vocabulary. The proportion of
a mother‟s utterances that contained sign was
significantly related to the same child variables.

+

+

The number of different words produced by the
parent in sign was found to significantly related to
maturity of child‟s communicative functions,
number of utterances and the vocabulary of the
child.

Page | 301

Figure 34 Composite diagram of influence of parental mode of communication on dependent variables
Synthesis of evidence representing
significant findings
Receptive and expressive language
Preschool Language Scales
Coding scheme for children‟s speech,
vocalisations, gestures and signs
Number of different words
Mean Length of Utterance

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings

Pragmatic language development
Coding scheme for children‟s speech,
vocalisations, gestures and signs
Reading ability
Test of Early Reading Ability –
Deaf/Hard of Hearing
Social-emotional development
Social-Emotional Assessment
Inventory
Child Behaviour Checklist
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Parental mode of
communication

Key summary points
This synthesis of literature evidence identified two research studies that examined the influence of parental communication
on children‟s outcomes.
The findings from Calderon‟s (2000) research indicate that maternal communication skills prove to be a significant
predictor for language development, early reading skills and social-emotional development. The findings indicate that
mothers who demonstrated better communication skills also had children who had higher language and reading scores and
fewer behavioural problems.
The findings from Nicholas and Geers (2003a) suggest that parental use of sign was reflected in the child‟s output. What
could not be determined was whether the breadth of the mothers‟ sign vocabulary was a cause or a result of the child‟s
communicative competence. The authors of this review caution against drawing the link between parental sign competence
with the child‟s sign competence, as it was not possible to ascertain what the child actually saw and received from the
parent.
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Parental hearing status

Overview
There is anecdotal evidence to suggest that the hearing status of parents may influence a range of outcomes for children
who have a hearing loss. This evidence arises from the notion that parents who themselves have a hearing loss, and in
particular those who are fluent in the use of sign language, have the skills to interact effectively with their children and
provide competent, visually accessible language models from the time of the child‟s birth, or diagnosis. This is in contrast
to those parents who do not have a hearing loss who have a lot to learn in the early days about how to most successfully
interact with their children and support their development. Additionally, parents who have a hearing loss may have a
unique insight into hearing loss which facilitates their capacity to support their child‟s overall development as a child who
has a hearing loss.
Examples of parental hearing status influencing children‟s outcomes have been reported in the literature. Powers (2003)
reported that children who had a hearing loss and had parents who also had a hearing loss consistently showed higher
academic achievement compared to children who had a hearing loss and had parents who had normal hearing. Similarly,
Hintermair (2006) found that children who had a hearing loss who had parents who also had a hearing loss exhibited
interactive qualities which were comparable to the interactions of parents who had normal hearing and their children who
had normal hearing.

Table 31. Influence of parental hearing status on dependent variables
Reference
Bornstein,
Selmi, Haynes,
Painter & Marx
(1999)
Level: III-2
Score: 12/14

Sample
42 children who
had a hearing loss
and their mothers
Age:
1;5–2;6 years
22 whose mothers
had normal
hearing
20 whose mothers
had a hearing loss

Receptive and
expressive
language (signed
and spoken)

Early Language
Inventory (number
of different words,
word types)

Reynell
Developmental
Language Scales:
Expressive

+

Outcomes
Controlling for child age and maternal education,
children who had a hearing loss who also had a mother
who had a hearing loss had more words than children
who had a hearing loss whose mothers had normal
hearing.

–

There were no significant differences in usage of
different types of words.

+

Children who had a hearing loss who had a mother
who had a hearing loss had higher scores than children
who had a hearing loss whose mothers had normal
hearing.
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Reference

Sample

Outcomes
Reynell
Developmental
Language Scales:
Comprehension

Hintermair
(2006)
Level: III-2
Score: 9/14

213 mothers and
213 fathers of
children who had
a hearing loss

Symbolic play

Coding of child
play (amount of
symbolic play)

Social-emotional
development

Parenting Stress
Index

Median age:
9.9 years

Deaf or hard of
hearing

Level: III-2
Score: 11/14

20 whose mothers
had normal
hearing
20 whose mothers
had a hearing loss

–

Parental hearing status was not significantly associated
with child problem scores.

Observational
rating scale:
Maternal
behaviours (e.g.
sensitivity)

+

At 1;0 and 1;6, hearing mothers with deaf children
were rated overall significantly below hearing mothers‟
wit hearing children. At 1;6, deaf months with hearing
children were rated significantly below both deaf
mothers with deaf children and hearing mothers with
hearing children.

Child behaviours
(e.g. participation)

–

At 1;6 years there were no significant differences
between the groups.

Sense of
Coherence
Questionnaire

versus

40 children who
had a hearing loss
and their mothers

–

Strengths and
Difficulties
Questionnaire-D

Hearing

MeadowOrlans (1997)

–

Social Support
Questionnaire
Quality of
parent-child
interaction
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Reference

Sample
Age at data
collection:
1;0 and 1;6 years

Padden &
Ramsey (2000)

135 school-aged
children who had
a hearing loss

Level: III-2
Score: 10/14

Outcomes
At 1;0 year and 1;6 years the interactions between
children and their mothers who had a hearing loss were
rated significantly higher than interactions between
children and their mothers who had normal hearing.

Interaction of
mother-child
dyads (e.g.
reciprocal turntaking)

+

Reading ability

Stanford
Achievement Test
– Hearing
Impaired

+

Having 1 or more parents who had a hearing loss was
significantly positively associated with reading scores.

Academic
achievement

Graduate
Certificate of
Secondary
Education results
(UK)

+

In 1 of 2 years (1995-1996), there is a statistically
significant positive association between better
examination results and having at least 1 parent who
had a hearing loss.

Children who had
one or more
parents who had a
hearing loss
compared to
Children who did
not have a parent
who had a hearing
loss

Powers (2003)
Survey
Score: 9/14

179 and 181
adolescents who
had a hearing loss
Age:
16;0 years
Achievement data
from 1995 and
1996 respectively

However, after controlling for seven other variables,
having at least 1 parent who had a hearing loss was not
predictive of better academic achievement. It must be
noted that this just failed to reach statistical
significance.

Children whose
parents both had
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Reference

Sample
normal hearing

Outcomes

compared to
Children who had
at least 1 parent
who had a hearing
loss
Spencer &
MeadowOrlans (1996)

28 children who
had a hearing loss
and their mothers

Level: III-2
Score: 8/14

15 whose mothers
had normal
hearing

Coding of the
type, frequency
and duration of
observed play:
manipulative;
relational;
representational

+

At age 1;6 years, the children whose mothers had a
hearing loss engaged in significantly more high-level
(representational) play than children whose mothers
had normal hearing.

–

There were no significant group differences in
manipulative or relational play.

Speech
perception and
other auditory
skills

Categories of
Auditory
Performance

–

Speech
production

Parent and teacher
ratings

–

Play

compared to
13 whose mothers
had a hearing loss
Age at
commencement of
study:
0;9 years
Stacey,
Fortnum,
Barton &
Summerfield
(2006)
Level: III-2
Score: 12/14

468 children who
used cochlear
implants
2390 children who
had a hearing loss
who did not use
cochlear implants
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Reference

Sample
Age:
3;0–20;0 (mean:
12;0) years

Outcomes
Academic ability
and achievement

Children whose
parents had
normal hearing
compared to
Children who had
at least 1 parent
who had a hearing
loss

School attainment
levels
Parent and teacher
ratings of
academic ability

+

Educational
participation and
engagement

Teacher rating of
participation and
engagement in
education

–

Quality of life

Parent report of
quality of life,
social
development, and
independence in
daily living

–

Academic abilities reported by parents, and key-stage
attainments reported by teachers, were significantly
better for children who had at least 1 parent who had
some degree of hearing loss.
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Figure 35 Composite diagram of influence of parental hearing status on dependent variables
Synthesis of evidence representing
significant findings
Receptive and expressive language (signed
and spoken)
Reynell Developmental Language
Scales: Expressive
Reading ability
Stanford Achievement Test – Hearing
Impaired
Academic ability and achievement
School attainment levels
Parent and teacher ratings of academic
ability
Graduate Certificate of Secondary
Education examination results (UK)
Quality of parent-child interaction
Observational Rating Scale:
Maternal Behaviours (e.g. sensitivity)
Interaction of mother-child dyads (e.g.
reciprocal turn-taking)

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Receptive and expressive language (signed
and spoken)
Early Language Inventory (number of
different words, word types)
Play

Coding of the type, frequency and
duration of observed play:
manipulative; relational;
representational

Synthesis of evidence representing nonsignificant findings
Speech perception and other auditory skills
Categories of Auditory Performance
Use and production of speech
Parent and teacher ratings
Receptive and expressive language (signed
and spoken)
Reynell Developmental Language
Scales: Comprehension
Symbolic play
Coding of child play (amount of
symbolic play)
Educational participation and engagement
Teacher rating of participation and
engagement in education
Quality of parent-child interaction
Observational Rating Scale: Child
Behaviours (e.g. participation)
Quality of life
Parent report of quality of life, social
development, and independence in
daily living
Social-emotional development
Parenting Stress Index
Strengths and Difficulties
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Questionnaire-D
Sense of Coherence Questionnaire
Social Support Questionnaire

Parental hearing status

Key summary points
This synthesis of evidence identified eight research studies which reported on the influence of parental hearing status on a
range of outcomes for children who had a hearing loss.
Several different aspects of speech and language were reported along with academic achievement, play, quality of life and
other generic measures.
It must be noted that there was wide variability in the research included in this synthesis. The variability included: the
sample (ranging from 1;0 to 16;0 years), definition of parental hearing status, methodology (cohort, survey) and outcomes
measured (speech, language, quality of life etc.). These issues need to be considered when interpreting the results.
The synthesis of evidence indicated that having a parent who has a hearing loss can influence the outcomes of children who
have a hearing loss. For example, the trend in the literature indicates that children who have a hearing loss tend to do better
in academic achievement and reading ability if they have at least one parent who has a hearing loss. Stacey et al. (2006)
highlight that this could be due to the children receiving earlier language development opportunities and more informed and
empathetic acceptance and management of hearing loss by parents who themselves have a hearing loss.
In terms of speech and language outcomes, only a handful of research studies reported on this. Their findings indicated that
whilst some aspects of speech and language might be influenced by parental hearing status (such as number of words),
generally there was no obvious influence. It must be noted that in these instances data was only captured for young children
(up to 2;6 years) and more research to capture longer term outcomes for older children is required. Similarly, for other
outcome measures (such as play, quality of parent child interaction, socio-emotional development), there is insufficient
research to arrive at tangible conclusions.
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Parental involvement

Overview
Anecdotal evidence strongly supports the key role of parents in the communication development of children who have a
hearing loss. While this is not surprising, and is analogous to evidence for children who have normal hearing, parents of
children who have a hearing loss are required to heavily contribute to the development of their child through various
decision making processes and ongoing rehabilitation.
With the advent of early detection and early intervention, parental involvement in educational and intervention programs
for children who have a hearing loss is currently encouraged and, to some extent, expected.
However, the complexities of family involvement and the influence of the family on outcomes for children who have a
hearing loss are not well researched.

Table 32. Influence of parental involvement on dependent variables
Reference
Calderon
(2000)

Sample
28 children who
had a hearing loss

Level: III-2
Score: 11/14

Graduates of a
Total
Communication
early intervention
program
Age at data
collection:
3;9–7;4 years

Variable studied
Service provider
ratings of overall
parental
involvement and
involvement in
the home setting

Receptive and
expressive
language

Preschool
Language Scales

–

Reading
ability

Test of Early
Reading Ability –
Deaf: Hard of
Hearing

+

Overall maternal involvement was a significant
predictor of reading scores, explaining 27% of the
variance.

Social-Emotional
Assessment
Inventory

+

Maternal use of additional services accounted for 23.5%
and 37% of the variance on the Social-Emotional
Assessment Inventory and the Child Behaviour
Checklist respectively. Greater use of additional services
predicted poorer ratings on social skills, communicative
skills and behaviour problems.

–

Number of hours of maternal intervention at home was
not associated with the likelihood of graduation.

Parental use of
additional services
(e.g. speech
Socialtherapy, sign
emotional
language classes) development

Child Behaviour
Checklist
Easterbrook
s, O‟Rourke
& Todd

40 children who
had a hearing loss
and their families

Number of hours
of home
intervention by

Outcomes

Outcomes of
AuditoryVerbal
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Reference
(2000)
Level: III-2
Score: 9/14

Geers
(2003)
Level: III-2
Score: 12/14

Geers,
Brenner &
Davidson
(2003)
Level: III-3
Score: 10/14

Sample
Age:
<10.5 years

Variable studied
the mother

Attended
Auditory-Verbal
therapy programs
181 children who
used cochlear
implants
Age:
8;0-9;11 years

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Outcomes
Comparisons were „moot‟, however, as most of the
mothers were spending considerable time in therapy at
home (93% > 3 hours, 63% > 6 hours, presumably per
week).

therapy:
successful
graduation, in
comparison to
leaving
because of
dissatisfaction

Parent-reported
participation in
intervention
activities during
the first, second
and third years
after cochlear
implantation

Reading
ability

Parent-reported
participation in
intervention
activities during
the first, second
and third years
post-implantation

Speech
perception

Woodcock
Reading Mastery
Tests – Revised

–

Peabody
Individual
Achievement Test
Early Speech
Perception Test
for Profoundly
Hearing-Impaired
Children

–

Video Game Test
of Speech Pattern
Contrast
Perception
Word
Intelligibility by
Picture
Identification
Lexical
Neighborhood
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Reference

Sample

Variable studied

Outcomes

Test
Children‟s AudioVisual
Enhancement Test

Geers,
Nicholas &
Sedey
(2003)
Level: III-3
Score: 11/14

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Parent-reported
participation in
intervention
activities during
the first, second
and third years
post-implantation

Receptive
language:
syntax
Expressive
language

Test of Auditory
Comprehension of
Language –
Revised

–

Index of
Productive Syntax
Mean Length of
Utterance
Number of
different words
Use of bound
morphemes
Narrative task
Speech/sign
interview

Martineau,
Lamarche,
Marcoux &
Bernard
(2001)
Level: III-3

112 children who
had a hearing loss
Age:
6;0–12;0 years

Total parental
hours per week
spent on home
exercises
prescribed by
professionals

Academic
achievement

School grades in
reading/writing

–
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Reference
Score: 12/14

Sample

Variable studied
(mean: 7.7)

Moeller
(2000)

112 children who
had a hearing loss

+

Age:
5;0 years

Receptive
language:
vocabulary

Peabody Picture
Vocabulary Test

Level: III-3
Score: 11/14

Service provider
rating of overall
family
involvement in
the intervention
program

Family involvement uniquely accounted for 35% of the
variance in vocabulary score. This was great than any
other variable.

Cognitive
ability and
functioning:
verbal
reasoning

Preschool
Language
Assessment
Instrument

+

There was a significant positive correlation between
family involvement and verbal reasoning.

Nicholas &
Geers
(2003b)

181 children who
used cochlear
implants
Age:
8;0-9;11 years

Socialemotional
development:
adjustment

Pictorial Scale of
Perceived
Competence and
Social Acceptance
for Young
Children

–

Level: III-2
Score: 11/14

Parent-reported
participation in
intervention
activities during
the first, second
and third years
after cochlear
implantation

Meadow-Kendall
Social-Emotional
Assessment
Inventory for Deaf
and Hearing
Impaired Students

-

Parent rating of
satisfaction with
cochlear implant

-

Clinical
Evaluation of
Language
Fundamentals –
Preschool

+

Spencer
(2004)
Level: III-2
Score: 8/14

13 children who
used cochlear
implants
Age at cochlear

Parent
engagement in
cochlear implant
decision and in
parenting

Outcomes

Receptive and
expressive
language

Qualitative analysis suggested that there was a positive
association between child progress and parent
involvement.
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Reference

Sample
implantation:
1;2-3;2 years

Tobey,
Geers,
Brenner,
Altuna &
Gabbert
(2003)

181 children who
used cochlear
implants

Level: III-2
Score: 11/14

Programs rated on
a scale from 1
(Sign-only) to 6
(AuditoryVerbal).

Age:
8;0-9;11 years

Variable studied
supportive of
child
development;
assessed via a
qualitative
interview

Service provider
rating of overall
family
involvement in
the intervention
program

Outcomes
Peabody Picture
Vocabulary Test
Language
Proficiency Profile
Speech
perception

Bench-KowalBamford:
Sentence Test

Speech
production

Percentage
consonants correct

–

Percent vowels
correct
Speech
intelligibility

McGarr Sentence
Intelligibility Test

-

Parent rating of
speech
intelligibility
Time devoted to
communication
repair

Wu &
Brown
(2004)
Level: III-2
Score: 10/14

Parents and
teachers of
children
participating in
Auditory-Verbal
programs

Parent and teacher
rating of parental
involvement in
Auditory-Verbal
therapy

Receptive and
expressive
language

Checklist derived
from the
ReceptiveExpressive
Emergent
Language Scales

–
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Reference

Sample
Mean age:
4;7 (2;5–9;2)
years

Variable studied

Outcomes
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Figure 36 Composite diagram of influence of parental involvement on dependent variables
Synthesis of evidence representing
significant findings
Speech perception
Bench-Kowal-Bamford: Sentence Test
Receptive and expressive
language
Clinical Evaluation of Language
Fundamentals – Preschool
Peabody Picture Vocabulary Test
Language Proficiency Profile
Receptive language: vocabulary
Peabody Picture Vocabulary Test
Reading ability
Test of Early Reading Ability –
Deaf/Hard of Hearing
Cognitive ability and functioning: verbal
reasoning
Preschool Language Assessment
Instrument
Social-emotional development
Social-Emotional Assessment
Inventory
Child Behaviour Checklist

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Speech perception
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Lexical Neighborhood Test
Children‟s Audio-Visual Enhancement
Test
Speech production
Percentage consonants correct
Percent vowels correct
Speech intelligibility
McGarr Sentence Intelligibility Test
Parent rating of speech intelligibility
Time devoted to communication repair
Receptive and expressive language
Preschool Language Scales
Checklist derived from the ReceptiveExpressive Emergent Language Scales
Test of Auditory Comprehension of
Language – Revised (syntax)
Index of Productive Syntax
Mean Length of Utterance
Number of different words
Use of bound morphemes
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Narrative task
Speech / sign interview
Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
Academic achievement
School grades in reading/writing
Social-emotional development
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students
Parent rating of satisfaction with
cochlear implant
Outcomes of auditory-verbal therapy:
successful graduation versus leaving
because of dissatisfaction
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Parental involvement

Key summary points
This synthesis of evidence identified 11 research studies which reported on the influence of parental involvement on a
range of outcomes for children who had a hearing loss.
It must be noted that different outcomes were measured with speech and language skills being the most common. However,
different aspects of speech and language were measured using different methodologies. Children up to the age of 12;0 years
were included in this cohort of research studies and hence it is unknown what the effect of parental involvement has on
adolescent development.
Additionally it is likely that the definition, amount, and quality of parental involvement varied between studies.
Parental involvement did not seem to have a significant effect for older children (aged between 5;0 and 12;0 years) in terms
of speech and language skills, academic achievement and social and emotional development. However, in younger children
(5;0 years and under), parental involvement was found to contribute to positive findings in terms of receptive vocabulary
language skills, cognitive ability and functioning and reading ability. However no such findings could be extrapolated for
socio-emotional development.
In the study by Calderon (2000), school-based parental involvement seemed to predict early reading skills but also shared
predictive power with maternal communication. That is, the children of mothers who demonstrated better communication
skills with their children, had higher language and reading scores and less behaviour problems (when children‟s hearing
loss was controlled in calculations). Maternal use of additional services predicted poor outcomes for social and emotional
development. Calderon (2000) suggests that this might be due to this group of children entering a program later, which may
have an impact on outcomes, resulting in parental need to access a greater range of additional services. For these same
reasons, this group of children may also require greater service intensity. Similar positive benefits for language outcomes
from family involvement have also been reported by Moeller (2000).
In interpreting this information it must be noted that only two research studies reported this finding and the results should
therefore be considered with caution.
In summary, it is unclear what role parental involvement plays in outcomes for children who have a hearing loss. While it
may seem that in young children (under 5;0 years) parental involvement may have an important influencing role, there
could be a lesser effect in older children (aged 5;0-12;0 years). There is no research on adolescent children who have a
hearing loss that explores the role played by parents in the outcomes they achieve.
More research is required to identify what role parental involvement plays in outcomes for children who have a hearing loss
across a range of ages in both the short and long term.
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Parental compliance

Overview
There is mixed evidence regarding the effectiveness of early intervention programs and the impact of their individual
features in relation to improving the outcomes of child who have a hearing loss.
Parental compliance with program activities and goals is one important element requiring consideration.

Table 33. Influence of parental compliance with professional advice on dependent variables
Reference

Sample

Martineau,
Lamarche,
Marcoux
& Bernard
(2001)

112
children
who had
a hearing
loss

Level: III3
Score:
12/14

Professionals
perspective of
parental
compliance
Parental
compliance
evaluation as
recorded in files

Parents
perspective
of parental
compliance
Hours / week
spent on
home
exercises that
were
recommended
by
professionals

Mode of
communication
Oral
Communication
and Total
Communication

Outcomes

Academic
achievement

% scores in
reading/writing

–

Parental compliance was found to
be unrelated to better outcomes in
reading and writing.

% scores in
mathematics

–

Professional evaluation of
parental compliance might be
erroneous due to errors in
records.

Presence or
absence of
academic delay

–

Additionally, they did not provide
adequate discrimination of
parental involvement in child
development.
Frequency of home exercises also
failed to have an impact.
Measuring parental involvement
is a challenging task and these
negative findings might be
indicative of that.
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Figure 37 Composite diagram of influence of parental compliance on dependent variables
Synthesis of evidence representing
significant findings

Parental compliance

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Academic achievement
% scores in reading/writing
% scores in mathematics
Academic delay

Key summary points
This synthesis of literature evidence identified only one research study examining the relationship between parental
compliance with treatment and children‟s outcomes.
The results of this study indicate that parental compliance was not related to children‟s academic achievement. However,
this needs to be interpreted with caution, as it was based on only one study and only evaluated one outcome domain.
This individual study also identified that it is difficult to differentiate between parental compliance and parental
involvement. This may have led to errors in the parent compliance evaluations, which could potentially have influenced the
findings.
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Parent guidance

Overview
There has been mixed evidence about the benefits of parental guidance in achieving better outcomes for children who have
a hearing loss.
Musselman and Kircaacli-Iftar (1996) discuss the influence of parent guidance. They identified that parents of children with
hearing loss often participate in parent training programs at some stage in their children‟s education experience. Their
research indicated that in most instances it was the mother who carried the primary responsibility for training. However,
there was much variability in the approach used and length of time spent participating in these training programs.
Based on their research Musselman and Kircaacli-Iftar (1996), categorise parent guidance programs as natural stimulation;
enhanced stimulation; or structured teaching.

Table 34. Influence of parent guidance on dependent variables
Reference

Sample

Parent
characteristics

Musselman
&
KircaacliIftar
(1996)

20
children
who had
a
hearing
loss

Hearing
parents

Level: III-3
Score:
2/14

10
„High
Speech‟
10 „Low
Speech‟

Parental
guiding
characteristics
Natural
stimulation –
any techniques
used by
conscientious
parents
concerned with
their child‟s
education, such
as engaging the
child in
conversation,
trying to speak
more clearly,
reading,
playing,
educational

Mode of
communication
Parents –
Speech and
Speech +
gestures or
signs or both
Children –
Speech and
Speech +
gestures or
signs or both

Outcomes
Variety of
Speech
production measures
based on
Ling‟s
phonological
level
analysis

+

There was a tendency for more parents of
children who had „High Speech‟ to provide
structured teaching through parent guidance
programs.
While quantitatively, there was not a
positive finding, qualitative findings present
a different picture.
Parent training programs described by
parents of children who had „High Speech‟
appeared to be more carefully structured
and intense than those described by parents
of children who had „Low Speech‟.
Self reports indicate that parents of children
who had „High Speech‟ could be described
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Reference

Sample

Parent
characteristics

Parental
Mode of
guiding
communication
characteristics
games, and
participating in
other
educational
activities.
Enhanced
stimulation –
the same
general
techniques as
„natural
stimulation‟
but applied in
an intensive
and consistent
manner,
involving an
unusual
amount of time
and effort.

Outcomes
as „Teaching Assistants‟, in that they
followed a curriculum established by their
child‟s teacher.
2 mothers, who could be described as „CoTeachers‟,
demonstrated
considerable
initiative in establishing and delivering a
comprehensive educational program.

Structured
teaching –
working with
the child on
specific
educational
goals during
regular,
systematic,
structured
lessons,
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Reference

Sample

Parent
characteristics

Parental
Mode of
guiding
communication
characteristics
usually under
the guidance of
a teacher of the
deaf.

Outcomes

Figure 38 Composite diagram of influence of parent guidance on dependent variables
Synthesis of evidence representing
significant findings

Parent guidance

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Speech production
Variety of measures based on Ling‟s
phonological level analysis

Synthesis of evidence representing nonsignificant findings

Key summary points
This synthesis of literature evidence identified only one research study related to the influence of parental guidance on
children‟s outcomes.
This study found that the parents of children who had „High Speech‟ were more likely to provide structured teaching
through parent guidance programs, than parents of children who had „Low Speech‟. However, the association between
parent guidance and better spoken language in children was not significant. Qualitatively the level of the parent guidance
programs varied considerably between the parents of children who had „High Speech‟ and those who had „Low Speech‟.
This result needs to be interpreted with caution due to the limited evidence base.
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Parental stress and
coping

Overview
Children who have a hearing loss are more likely to experience social-emotional problems when parental stress is high, and
vice versa.
Hintermair (2006) highlights the change in perspective from simply pathogenic treatment approaches to parental
empowerment and education.
This treatment is focused on improving „quality of life‟ from a holistic approach.

Table 35. Influence of parental stress and coping on dependent variables
Reference

Sample

Hintermair 416
(2006)
parents
of
Level: III- children
2
who had
Score:
a
9/12
hearing
loss;
213
mothers
213
fathers

Parental
stress
experience
/Coping
Parental
stress
experience
was
measured
using a
short
version of
the
Parenting
Stress
Index (K36)

Personal
resources

Social
resources

Mode of
communication

The aspects
of personal
resources was
measured by
German short
Version of
Antonovsky‟s
„Sense of
Coherence‟
(Sense of
Coherence
Questionnaire
– K-13)

Measured
using the
short form of
the Social
Support
Questionnaire
(F-SozU-K14) as an
indicator of
degree of
general social
support
experienced

Oral
Communication
Sign

Outcomes

Social and
emotional
development

Strengths and
Difficulties
Questionnaire
-D

Communicative Self
developed
competence
scale

+

The children of parents who
experienced less stress
demonstrated better socioemotional development.

+

Additionally the child‟s
communicative competence
had an effect on parental
stress and the child‟s
development.
Therefore there is less
parenting and relationship
stress in families who had
children
with
greater
communicative
competence.
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Reference

Sample

Marino,
Furlonger,
Frydenber
g & Poole
(2003)

Parents
of 16
children
who had
a
hearing
loss

Level: III2
Score:
11/14

Parental
stress
experience
/Coping
Coping
Scale for
Adults

Personal
resources

Social
resources

Mode of
communication

Not
applicable

Not
applicable

Unknown

Outcomes

Social
development

The Social
Competence
questionnaire

Receptive and
expressive
language

SKI-HI
Language
Development
Scale

+

Parents‟ frequent use of
„Ignoring the problem‟ as a
coping
strategy
was
significantly related to
greater egocentrism in
children. The results from
the present study suggest
this strategy is maladaptive.

+

Parents who showed the
strategies of „Seek social
support‟,
„Improve
relationships‟, and „Protect
self‟ were more likely to
have children who had
poorer
communication
skills.
This finding might be
explained by the fact that
parents whose children
have greater needs, have
greater support needs.
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PippSiegel,
Sedey &
Yoshinaga
-Itano
(2002)
Level: III3
Score:
12/14

Children
who had
a
hearing
loss who
had
mothers
who had
normal
hearing
Age:
0;0-6;0
years
Age at
intervent
ion: 0;06;0
years

Predictors
of Parental
Stress in
Mothers

Not
applicable

Not
applicable

Almost 40% of Parental
the families
Stress
only used oral
means to
communicate,
whereas the
remainder of the
families used at
least some sign
in combination
with speech.
At the time of
testing, the
mothers‟ ability
to sign ranged
from just
beginning to
competent.

Parental
Stress
Index
(short form
– Parental
Distress
Subscale,
ParentChild
Dysfunctional
Subscale,
Difficult
Child
Subscale)

+

Differences between children
who had normal hearing and
the children who had a
hearing loss were not
statistically significant.

Parenting
Daily
Hassles
Scale

+

Additional predictors of
parental
distress
were:
frequency of hassles; social
support; and annual family
income.

Family
Support
Scale

+

Predictors of increased stress
on
the
Dysfunctional
Subscale were: children who
had disabilities in addition to
a hearing loss; more delayed
language skills relative to
chronological age; and less
severe degree of hearing loss.

An examination of potential
predictors of maternal stress
identified that mothers who
perceived that their daily
hassles were more intense
also obtained higher scores on
all three subscales.

When all measured variables
were
controlled
for,
characteristics that did not
predict maternal stress on any
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of the three subscales were:
child gender; ethnicity; age at
identification;
mode
of
communication;
maternal
education;
and
months
between age of identification
and child age at time of
observation.
Figure 39 Composite diagram of influence of parental stress and coping dependent variables
Synthesis of evidence representing
significant findings
Receptive and expressive language
SKI-HI Language Development Scale

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings

Communicative competence
Self-developed scale
Social and emotional development
Strengths and Difficulties
Questionnaire-D
The Social Competence questionnaire
Parental Stress
Parental Stress Index (short form:
Parental Distress Subscale, ParentChild Dysfunctional Subscale,
Difficult Child Subscale)
Parenting Daily Hassles Scale
Family Support Scale
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Parental stress and
coping

Key summary points
This synthesis of literature evidence identified three research studies examining the relationship between parental stress/
coping and children‟s outcomes.
Findings from the two studies (Hintermair, 2006; Marino et al. 2003) seem to support existing literature which suggests that
parents who experience less stress have children who have better social-emotional development and expressive and
receptive language skills.
It must be recognised that it is unclear whether parents are less stressed because their children have better social-emotional
development or vice versa. This cross-sectional study does not answer this question.
Interestingly in the study by Pipp-Siegel, Sedey and Yoshinaga-Itano (2002), the predictors of parental distress were:
frequency of hassles;
social support; and
annual family income
Predictors for maternal stress were:
disabilities in addition to hearing loss;
more delayed language relative to the child‟s chronological age; and
less severe degrees of hearing loss.
These findings indicate that in this sample of parents who had children who had a hearing loss, and who were provided
with early detection, early intervention, and ongoing support; stress levels were similar to families who had children who
had normal hearing. However, there are factors such as children having additional disabilities and language delays which
predisposed mothers of children who had a hearing loss to clinically significant stress levels. This highlights the need for
regular evaluation and monitoring to identify and provide appropriate support.
This small number of studies adds to the evidence that parental stress, child behaviour, and outcomes seem to be correlated
(Hintermair 2006). However, additional research, especially in relation to long term outcomes, is required to capture rich
information on parental stress and coping given that the family environment is continually evolving.
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Quality of parent-child
interaction

Overview
With the advent of early detection and early intervention programs, it has been recognised that parents play an equally
important role to professionals in their child‟s habilitation. This is based on widespread recognition, derived mainly from
clinical experience, that the manner in which a parent and child interact can influence a child‟s development. This clinical
knowledge extends to both children who have normal hearing and children who have a hearing loss.
However, the research evidence to support this notion is currently unable to quantify or qualify the minimum level or
quality of parent-child interaction required. Available research evidence, albeit very limited, hints that the involvement of
parents in a child‟s therapy can have a positive influence.
Findings by Pressman et al. (1999a, 1999b) suggest that the more sensitive and involved the parent is with the child‟s
interactions and learning, the better the predicted outcome for the child‟s language development.

Table 36. Influence of quality of parent child interaction on dependent variables
Reference

Sample

Pressman
et al.
(1999a)*

1999a – 24
dyads
(toddlers
who are
deaf/hard
of hearing
and their
mother
who have
normal
hearing)

Level: III2
Score:
11/14
Pressman
et al.
(1999b)*
Level: III-

1999b – 21
dyads

Emotional
Availability
Scales /
Maternal
responsiveness
The sensitivity
subscale of
Emotional
Availability
was used as a
measure of
maternal
interaction at
the initial
assessment.

Characteristics of
participants and
program

Mode of
communication

All participants
were involved in
the Colorado Home
Intervention
Research Project
(CHIRP). These
services focussed
on linguistic
development and
communication.
The majority of the
CHIRP subjects in
this study received
these intervention

Oral
Communication
Sign

Outcomes

Expressive
language

Minnesota
Child
Development
Inventory

+

Maternal sensitivity was not
correlated with initial Minnesota
Child
Development
Inventory
scores, but it was positively and
significantly related to follow up
Minnesota Child Development
Inventory scores.
When mothers are sensitive,
children make stronger language
gains than when they are not,
suggesting that sensitivity within
the dyadic relationship is a useful
predictor of productive language
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Reference

Sample

2
Score:
12/14

(toddlers
who are
deaf/hard
of hearing
and their
mothers
who have
normal
hearing)

These two
studies
present
overlapping
data

comparison
- 21
children
with
normal
hearing and
their
hearing
mothers

Emotional
Availability
Scales /
Maternal
responsiveness

Characteristics of
participants and
program
services in their
homes through the
Colorado Home
Intervention
Program (CHIP).
Some also had a
private centre
providing services.

Mode of
communication

Outcomes

gain in children who are deaf or
hard of hearing who have hearing
parents.
Caution should be used in
interpreting this conclusion as these
findings are merely correlational
and not necessarily intervention
related.

Both provided
interventions for 1
hour per week.
The CHIP service
providers visit
families in their
home and offer
them assistance and
information on
hearing loss, state
services, hearing
aids, health care,
and language
learning.
CHIP facilitators
assist with
whatever mode of
communication
families elect to use
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Reference

Spencer &
MeadowOrlans
(1996)
Level: III2
Score:
8/14

Sample

43 dyads of
children
who had a
hearing
loss and
their
mothers

Emotional
Availability
Scales /
Maternal
responsiveness

Characteristics of
participants and
program

Scale
developed by
MeadowOrlans and
Steinberg
(1993) to
provide global
measures of
dyadic
interactions

Lack of adequate
information in
publication

Mode of
communication

Outcomes

with their children
and may change
whenever they
wish.
Oral
Communication

Sign

Play

Expressive
Language

Three major
levels of play
were coded
as:
Manipulative,
relational,
and
representational
Information
on frequency,
length
(number of
signs/words)
and content
of utterances

+

By
1;6
years,
maternal
responsiveness was the strongest
single predictor of pre-planned
play.

+

Dyadic hearing status (i.e. the
match or mismatch of mother and
child hearing status) was associated
with child language skills and with
maternal responsiveness as well as
with child play behaviours.
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Figure 40 Composite diagram of influence of quality of parent-child interaction on dependent variables
Synthesis of evidence representing
significant findings
Expressive language
Minnesota Child Development
Inventory
Information on frequency, length
(number of signs/words) and content
of utterances
Play
Manipulative, relational and
representational

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
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Quality of parent-child
interaction

Key summary points
This synthesis of evidence identified only two research studies that reported on the influence of the quality of parent-child
interaction on a range of outcomes for children who had a hearing loss.
Both research studies included young children who had a hearing loss and their mothers (those with normal hearing and
those who had a hearing loss).
The trend from these two publications indicates that the quality of parent-child interaction plays a role in determining
outcomes for children who have a hearing loss.
Children‟s language gain was found to benefit the most from a parent with higher emotional availability (Pressman et al.
1999 a,b). The more emotionally supportive mothers were the ones who participated in systematic intervention
(intervention services and social support).
Spencer and Meadow-Orlans (1996) found that maternal responsiveness was the strongest single predictor of pre-planned
play which increases as the child‟s age and development progresses.
The mothers who had a hearing loss had personal experience with visual communication which improved the quality of
their interaction with their children. Whilst the mothers who had normal hearing had to learn visual communication, they
also had to come to accept the implications of the diagnosis of their child‟s hearing loss and then become competent in a
communication method with which they were not used to or trained in.
These results should be interpreted with caution due to methodological limitations (correlational study designs), limited
evidence, and the methodological intricacies associated with understanding the complexities of parent-child interaction and
replicating it in a research setting. More research is required to identify influence, if any, quality of parent-child interaction
has on the short and long term outcomes of children who have a hearing loss.
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Duration of hearing aid
use

Overview
Through providing access to spoken language, hearing aids can play an important role in supporting the communication
development of many children who have a hearing loss.
Progressive technological advances are continually enabling advances in the performance of hearing aids.
It is widely acknowledged that hearing aids can play a vital role in the development of communication skills for children
who have a hearing loss.

Table 37. Influence of duration of hearing aid use on dependent variables
Reference
Blamey,
Sarant, Paatsch,
Barry, Bow,
Wales, Wright,
Psarros,
Rattigan &
Tooher (2001b)
Level:III-2
Score: 9/14

Sample
40 children who
used hearing aids

Bench-KowalBamford:
Sentence Test

+

ConsonantNucleusConsonant
Monosyllabic
Word Test

+

Greater duration of hearing aid use was associated with higher
scores

Receptive
language:
vocabulary

Peabody Picture
Vocabulary Test

+

Greater duration of hearing aid use was associated with higher
scores

Clinical
Evaluation of
Language
Fundamentals

+

Greater duration of hearing aid use was associated with higher
scores

Expressive
language

Mean Length of
Utterance

–

Speech
production

Number of
unintelligible

–

Speech
perception

Age at
amplification not
known
Children had a
bilateral puretone-average
hearing loss of at
least 40 dB HL

Outcomes
Greater duration of hearing aid use was associated with higher
auditory visual scores for sentences on the Bench-Kowal-Bamford:
Sentence Test
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Reference

Sample

Kiese-Himmel
& Reeh (2006)

27 children who
had a hearing loss

Level: III-2
Score: 10/14

Mean age at
identification of
hearing loss:
2;7 (1;2–4;4)
years

Percentage of
correctly
pronounced
vowels and
consonant

+

Greater duration of hearing aid use was associated with higher
scores for consonants only

Expressive
language:
vocabulary

German PictureNaming Tests

+

Greater duration of hearing aid use was associated with better
expressive vocabulary at the first test interval, but was not correlated
at the second or third interval, indicating that the effect decreased
over time.

Expressive
language

Mean Length of
Utterance

Forty percent of
study group had a
moderate level of
residual hearing
(41-70 dBHL), 19
per cent were
mildly impaired
(21-40 dBHL) and
11 per cent
demonstrated
profound hearing
loss (>90 dB HL)
Nicholas &
Geers (2006)
Level: III-2
Score: 10/14

76 children who
used cochlear
implants (+/- prior
use of hearing
aids)

Outcomes

words

Kaufman
Assessment
Battery for
Children: German
Version,
Vocabulary
Subtest

–

Number of
different words
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Reference

Sample
Unaided pure tone
average (dB, HL):
Mean – 107.9
SD – 10.81
Range – 77-120

Outcomes
Number of bound
morphemes
MacArthur
Communicative
Development
Inventory: Word
and Sentences
Scales of Early
Communication
Skills for HearingImpaired Children

Figure 41 Composite diagram of influence of duration of hearing aid on dependent variables
Synthesis of evidence representing
significant findings
Speech production
Percentage correctly pronounced
vowels and consonants
Speech Perception
Bench-Kowal-Bamford: Sentence Test
Consonant-Nucleus-Consonant
Monosyllabic Word Test
Expressive language: vocabulary
German Picture Naming Tests
Kaufman Assessment Battery for

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Speech production
Number of unintelligible words
Expressive language
Mean Length of Utterance
Number of different words
Number of bound morphemes
MacArthur Communicative
Development Inventory: Words and
Sentences
Scales of Early Communication Skills
for Hearing-Impaired Children
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Children: German Version,
Vocabulary Subtest
Receptive language: vocabulary
Peabody Picture Vocabulary Test
Clinical Evaluation of Language
Fundamentals

Duration of hearing aid
use

Key summary points
This synthesis of evidence identified three research studies investigating the effect of duration of hearing aid use on speech
and language outcomes for children who have a hearing loss.
Blamey et al. (2001b) and Kiese-Himmel and Reeh (2006) investigated the duration of hearing aid use and its influence on
expressive and receptive vocabulary and speech production. The general trend from these two studies suggests that longer
use of hearing aids is positively associated with improved receptive and expressive vocabulary (especially in the short term)
and aspects of speech production.
Nicholas and Geers (2006) compared the expressive language outcomes of children when using cochlear implants and
when using hearing aids (i.e. prior to cochlear implantation). Their findings indicated that while the duration of cochlear
implant use was significant, duration of hearing aid use was not. This finding suggests the positive benefits of cochlear
implants over hearing aids in this population of children. However, given the limited evidence available, the
generalisability of this finding should be considered with caution.
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Duration of cochlear
implant use

Overview
It is widely acknowledged that the introduction of cochlear implants has resulted in a dramatic change in the
communication opportunities and outcomes for children who have a severe-profound hearing loss for whom hearings aids
cannot provide effective access to spoken language.
It is widely recognised that duration of cochlear implant use influences communication outcomes.
There is also evidence to suggest that children who receive a cochlear implant at a young age and routinely use cochlear
implants have better communication outcomes compared to their peers who do not regularly use their cochlear implants.
Interestingly, much of this evidence is limited to speech perception and speech and language outcomes with very little
research investigating other outcomes such as quality of life, socialisation and academic achievement.

Table 38. Influence of duration of cochlear implant use on dependent variables
Reference
Bat-Chava,
Martin &
Kosciw (2005)

Sample
29 children who
used cochlear
implants

Communication
skills

Level: III-3
Score: 7/14

Mean age at
cochlear
implantation:
4;10 years

Motor
development

Duration of
cochlear implant
use:
0.5-10.1 (mean =
5.5) years.

Blamey,

47 children who

Vineland Adaptive
Behavior Scales

+

Bench-Kowal-

+

Daily living skills

Social
development

Outcomes
Longer duration of cochlear implant use was associated with larger
composite gain scores (only for children who have a less severe
hearing loss). According to Bat-Chava, Martin and Kosciw, this
suggests that children with greater hearing loss hit a plateau of
improvement early on, and do not continue to improve, whereas
children with lower levels of hearing loss continue to improve with
longer duration of implant use. However, the authors fail to specify
what constitutes “greater” and “lower levels” of hearing loss.

Receptive
language
Expressive
language
Speech

Longer duration of cochlear implant use was associated with higher
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Reference
Sarant, Paatsch,
Barry, Bow,
Wales, Wright,
Psarros,
Rattigan &
Tooher (2001b)
Level: III-2
Score: 9/14

Chin, Tsai &
Gao (2003)
Level: III-3

Sample
used cochlear
implants

perception

Mean age at
cochlear
implantation:
3.5 (1.2–8.2) years

51 children who
used cochlear
implants

Outcomes
scores

Bamford:
Sentence Test
ConsonantNucleusConsonant
Monosyllabic
Word Test

+

Longer duration of cochlear implant use was associated with higher
scores

Receptive
language:
vocabulary

Peabody Picture
Vocabulary Test

+

Longer duration of cochlear implant use was associated with higher
scores

Clinical
Evaluation of
Language
Fundamentals

+

Longer duration of cochlear implant use was associated with higher
scores

Expressive
language

Mean Length of
Utterance

+

Longer duration of cochlear implant use was associated with higher
scores

Speech
production

Number of
unintelligible
words

+

Longer duration of cochlear implant use was associated with higher
scores

Percentage of
correctly
pronounced
vowels and
consonants

+

Longer duration of cochlear implant use was associated with higher
scores for consonants only

Beginner‟s
Intelligibility Test

+

Longer duration of cochlear implant use was associated with higher
scores

Speech
intelligibility
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Reference
Score: 10/14

Sample
Mean age at
cochlear
implantation:
3;2 (1;5–5;10)
years

Outcomes

Chronological
age:
2;11–10;8 years
Connor &
Zwolan (2004)
Level: II-2
Score: 9/14

91 children who
used cochlear
implants
Mean age at
testing:
11;0 years (SD =
2.7)

Reading ability

WoodcockJohnson: Passage
Comprehension
Subtest

Expressive and
receptive
vocabulary

WoodcockJohnson: Picture
Vocabulary
Subtest

Mean age at
cochlear
implantation:
6.8 years
Damen, van
den OeverGoltstein,
Langereis,
Chute &
Mylanus
(2006)
Level: III-2
Score: 9/14

+

There was a greater disparity between the reading comprehension
scores of older children who had a hearing loss and their peers who
had normal hearing.

Longer duration of cochlear implant use was associated with higher
scores in two areas: attention and social behaviour in kindergarten
children

Expressive One
Word Picture
Vocabulary Test

32 children who
used cochlear
implants

Functioning in
mainstream
education

+

Mean age at
cochlear
implantation:
3.7 (1.0–9.7) years

Screening
Instrument for
Targeting
Educational Risk

Speech
perception

Gestel-Nijmegen
Tests of Phoneme
and Word
Identification

–

Duration of
cochlear implant

Number of years
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Reference

Dowell,
Dettman,
Blamey, Barker
& Clark (2002)
Level: III-3
Score: 10/14

Sample
use:
1.0 to 9.1 years
(mean = 5;0)
102 children who
used cochlear
implants

in mainstream
education

Outcomes
+

Longer duration of cochlear implant use was associated with more
years in mainstream education

Speech
perception

Phonetically
Balanced
Kindergarten
Words Test

+

Longer duration of cochlear implant use (up to 4;0 years) was
associated with improvement in performance

Speech
production:
intelligibility

Intelligibility
Index

+

When the scores of 1 child, who was classified as an outlier, were
removed from analysis, longer duration of cochlear implant use was
associated with better performance

Speech

Lexical

–

None of the correlations between duration of cochlear implant use

Mean age at
cochlear
implantation:
5.9 (1.5–17.6)
years
Duration of
cochlear implant
use:
0.3-10.3 (mean =
4.0) years

Flipsen &
Colvard (2006)
Level: III-2
Score: 7/14

6 children who
used cochlear
implants
Mean age at
commencement of
study:
5;0 ±0;10 years
Mean age at
cochlear
implantation:
2;4 ±0;6 years

Geers (2004)

133 children who
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Reference
Level: III-2
Score: 11/14

Sample
used cochlear
implants

perception

Cause of hearing
loss was
congenital for all
children

Neighborhood
Test

Outcomes
and outcome variables were significant.

Children‟s AudioVisual
Enhancement Test
Bench-KowalBamford:
Sentence Test

Mean age at
cochlear
implantation:
3;6 (2;0–5;2)
years

Early Speech
Perception Test
for Profoundly
Hearing-Impaired
Children

Duration of
cochlear implant
use:
3;9 to 7;6 (mean:
5;6) years

Word
Intelligibility by
Picture
Identification
Video Game Test
of Speech Pattern
Contrast
Perception
Auditory
Responsiveness
Questionnaire
Speech
production

McGarr Sentence
Intelligibility Test:
Fricative and
Plosive Production
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Reference

Sample

Outcomes

Parent report of
speech
intelligibility
Receptive and
expressive
language

Number of
different words
Test of Auditory
Comprehension of
Language
Mean Length of
Utterance
Index of
Productive Syntax

Reading

Peabody
Individual
Achievement Test
Woodcock
Reading Mastery
Tests – Revised

Hodges, Dolan,
Balkany,
Schloffman &
Butts (1999)
Level: III-2
Score: 7/14

58 children who
used cochlear
implants
Mean age at
cochlear
implantation:
6;0 (2;0–14;0)
years

Speech
perception

Phonetically
Balanced
Kindergarten
Words Test

+

Longer duration of cochlear implant use was marginally
significantly associated with better speech perception.
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Reference
Holt & Kirk
(2005)
Level: III-3
Score: 8/14

Sample
69 children who
used cochlear
implants
Mean age at
cochlear
implantation
(children who had
cognitive delays):
3;2 years
Mean age at
cochlear
implantation
(children without
cognitive delays):
2;5 years
Three groups of
children;
EX- experimental
– N = 19
COC – control
group Oral
communication –
N = 25
CTC – control
group Total
communication –
N = 25

Horn, Davis,
Pisoni &

47 children who
used cochlear

Outcomes
1; 0 year of cochlear implant use was associated with improvement
in auditory skill development in all children.

Auditory skills

Infant ToddlerMeaningful
Auditory
Integration Scale

+

Speech
perception

Grammatical
Analysis of
Elicited Language:
Pre-Sentence
Level (adapted to
measure speech
perception)

+

Performance of all three groups significantly improved over 2 years
of device use

Mr Potato Head
Task

+

Performance of all three groups significantly improved over 2 years
of device use. Although the group differences in performance appear
to be large, they failed to reach statistical significance.

Peabody Picture
Vocabulary Test

+

Significant differences were found between children who have
cognitive delays and children without such delays on tests of
productive language skills and receptive vocabulary skills. While all
groups improved, children with cognitive delays had significantly
lower average receptive vocabulary quotients than the children in
the CTC group but not the children in the COC group.

Reynell
Developmental
Language Scales

+

All three groups improved although no group differences could be
identified.

Speech
intelligibility

Pediatric Speech
Intelligibility Test

+

All three groups showed a significant improvement in their
auditory-only word recognition on the PSI after one year after use.

Cognitive
development:

Preschool Delay
Task (Gordon

+

Longer duration of cochlear implant use was the strongest predictor
for all outcome measures.

Receptive and
expressive
language
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Reference
Miyamoto
(2005)
Level: III-3
Score: 10/14

Houston,
Carter, Pisoni,
Kirk & Ying
(2005)
Level: III-2
Score: 8/14

Peng et al.
(2004)
Level: III-2
Score: 8/14

Sample
implants
Mean age at
cochlear
implantation:
4.4±1.4 years

24 children who
used cochlear
implants
Mean age at
cochlear
implantation:
1;9 years
(„young‟)
3;1 years („old‟)
30 children who
used cochlear
implants

Outcomes

response delay
(behavioural
inhibition)

Diagnostic
System)

Speech
perception

Phonetically
Balanced
Kindergarten
Words Test

Receptive
language

Peabody Picture
Vocabulary Test

Expressive
language

Reynell
Developmental
Language Scales

Speech
production:
intelligibility

Beginner‟s
Intelligibility Test

Receptive and
expressive
language:
vocabulary

Novel-wordlearning task

–

Speech
Production

Consonant
production task

+

Longer duration of cochlear implant use was correlated with overall
scores of consonant production.

Age at cochlear
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Reference

Sample
implantation:
2;3-10;3 years

Pittman, Lewis,
Hoover &
Stelmachowicz
(2005)

37 children who
had a hearing loss

Rapid word
learning

Rapid Word
Learning Task

Age:
5;0–14;0 years

Receptive
language:
vocabulary

Peabody Picture
Vocabulary Test

167 children who
used cochlear
implants

Speech
perception

Bench-KowalBamford:
Sentence Test

–

Phonetically
Balanced
Kindergarten
Words Test

+

Level: III-2
Score: 10/14
Sarant,
Blamey,
Dowell, Clark
& Gibson
(2001)
Level: III-3
Score: 10/14

Outcomes

Age at cochlear
implantation:
1.2-15.5 years

–

ConsonantNucleusConsonant
Monosyllabic
Word Test
Schauwers,
Gillis,
Daemers, De
Beukelaer &
Govaerts
(2004)

10 children who
used cochlear
implants
Age at cochlear
implantation:
0;5–1;7 years

Prelexical
vocalisation

Age at onset of
babbling

Longer duration of cochlear implant use had a significant effect on
phoneme and word scores, and when combined with four other
factors (duration of hearing loss, communication mode, clinic, and
speech processor) accounted for 51% and 34% of variance in
phoneme and word scores respectively.

–

Age at onset of
babbling spurt
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Reference
Level: IV
Score: 7/14
Spencer (2004)
Level: III-2
Score: 8/14

Sample

13 children who
used cochlear
implants

Outcomes

Receptive and
expressive
language

Age at cochlear
implantation:
1;2-3;2 years

Clinical
Evaluation of
Language
Fundamentals –
Preschool

–

Peabody Picture
Vocabulary Test
Language
Proficiency Profile

Stacey,
Fortnum,
Barton &
Summerfield
(2006)
Level: III-2
Score: 12/14

468 children who
used cochlear
implants
2390 children who
had a hearing loss
and did not use
cochlear implants
Age:
3;0–20;0 (mean:
12;0) years

Speech
perception and
other auditory
skills

Categories of
Auditory
Performance

+

Speech
Intelligibility

Speech
Intelligibility
Rating

+

Academic
achievement

Parent and teacher
ratings of speech
skills and
academic ability

Grouped by age at
cochlear
implantation:
<5;0 and ≥5;0
years
Grouped by

In all domains assessed, cochlear implantation before 5;0 years,
coupled with use of the cochlear implant for more than 4;0 years
showed the greatest advantages when comparing children who had
received a cochlear implant and children who had not.

+

School
achievement
scores (key stage
attainments)
Educational

Teacher rating of
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Reference

WillstedtSvensson,
Lofqvist,
Almqvist &
Sahlen (2004)
Level: III-2
Score: 11/14

Sample
duration of
cochlear implant
use:
<2;0 years
≥2;0 to <4;0 years
≥ 4;0 years

15 children who
used cochlear
implants
Mean age at
cochlear
implantation:
3;11 (2;0–6;1)
years

Outcomes

participation and
engagement

reading age and
participation and
engagement in
education

Quality of life

Parent report of
quality of life,
social
development, and
ability to
independently
perform tasks such
as shopping and
use of a telephone

Receptive and
expressive
language:
grammar

TROG
LUND

+

Longer duration of cochlear implant use was associated with better
receptive grammar.

Non Word
learning
(acquisition and
retention)

Phonological
Short term
memory

–

For all other outcomes

+

+

SentenceCompletion Task
(complex working
memory)
Speech
production

Non-Word
Repetition Task
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Figure 42 Composite diagram of influence of duration of cochlear implant use on dependent variables
Synthesis of evidence representing
significant findings
Speech perception and other auditory skills
Phonetically Balanced Kindergarten
Words Test
Consonant-Nucleus-Consonant
Monosyllabic Word Test
Categories of Auditory Performance
Gestel-Nijmegen Tests of Phoneme
and Word Identification
Grammatical Analysis of Elicited
Language – Pre-Sentence Level
(adapted to measure speech
perception)
Mr Potato Head Task
Speech production
Number of unintelligible words
Percentage of correctly pronounced
vowels and consonants
Consonant production task (vocab)
Parent and teacher ratings of speech
skills and academic ability
Speech intelligibility
Beginner‟s Intelligibility Test
II
Speech Intelligibility Rating
Receptive language
Vineland Adaptive Behavior Scales
Bench-Kowal-Bamford: Sentence Test

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Receptive and expressive language
TROG and LUND
Sentence-completion task (complex
working memory)
Non-Word Repetition Task
(phonological working memory)
Peabody Picture Vocabulary Test

Synthesis of evidence representing nonsignificant findings
Speech perception
Lexical Neighborhood Test
Children‟s Audio-Visual Enhancement
Test
Bench-Kowal-Bamford: Sentence Test
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Word Intelligibility by Picture
Identification
Video Game Test of Speech Pattern
Contrast Perception
Speech production
Non-Word repetition task
Speech intelligibility
McGarr Sentence Intelligibility Test:
Fricative and Plosive Production
Parent report of speech intelligibility
Auditory Responsiveness
Questionnaire
Expressive and receptive language
Mean Length of Utterance
Index of Productive Syntax
Number of Different Words
Test of Auditory Comprehension of
Language
Novel Word-Learning Task
Clinical Evaluation of Language
Page | 350

(vocab)
Peabody Picture Vocabulary Test
Clinical Evaluation of Language
Fundamentals
TROG
LUND
Expressive language
Vineland Adaptive Behavior Scales
Expressive One Word Picture
Vocabulary Test
Reynell Developmental Language
Scales
Mean Length of Utterance
Expressive and receptive vocabulary
Woodcock-Johnson: Picture
Vocabulary Subtest
Reading ability
Woodcock Passage Comprehension
Subtest

Fundamentals – Preschool
Language Proficiency Profile
Reading ability
Peabody Individual Achievement Test
Woodcock Reading Mastery Tests –
Revised
Rapid word learning
Rapid Word Learning Task
Non Word learning (acquisition and
retention)
Phonological Short term memory
Sentence-Completion Task (complex
working memory)
Prelexical vocalisation and auditory skills
Age at onset of babbling
Age at onset of babbling spurt
Functioning in mainstream education

Auditory skills
Infant Toddler-Meaningful Auditory
Integration Scale
Cognitive development: response delay
(behavioural inhibition)
Preschool Delay Task (Gordon
Diagnostic System)
Academic Ability
Parent and teacher ratings of speech
skills and academic ability
School achievement scores (key stage
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attainments)
Educational participation and engagement
Teacher rating of reading age and
participation and engagement in
education
Functioning in mainstream education
Screening Instrument for Targeting
Educational Risk
Number of years in mainstream
education
Communication skills
Vineland Adaptive Behavior Scales
Daily living skills
Vineland Adaptive Behavior Scales
Motor development
Vineland Adaptive Behavior Scales
Social development
Vineland Adaptive Behavior Scales
Quality of life
Parent report of quality of life, social
development, and ability to
independently perform tasks such as
shopping and use of a telephone
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Duration of cochlear
implant use

Key summary points
This synthesis of evidence identified 19 research studies which reported on the influence of the duration of cochlear
implant use on a range of outcomes for children who have a hearing loss.
It must be noted that there was significant heterogeneity in this cohort of research. The age of cochlear implantation ranged
from 5 months to 15.5 years. Similarly the duration of cochlear implant use ranged from 3 months to 10.3 years. Different
outcome measures were reported however speech and language skills were common outcome constructs measured.
However, different aspects of speech and language were measured using different methodologies.
A longer duration of cochlear implant use was generally found to positively influence speech production, speech
intelligibility, receptive and expressive language, auditory skills and reading ability. However, this finding was not
consistent across all studies. Studies by Geers (2004), Houston et al. (2005), Pittman et al. (2005), Schawers et al. (2004)
and Spencer (2004) found that a range of measures were not influenced by duration.
In terms of other outcomes such as social functioning, cognitive development, academic achievement, and quality of life, a
similar mixed picture was apparent. A longer duration of cochlear implant use appears to influence attention and social
behaviour (in kindergarten children), cognitive development, academic achievement and quality of life, these findings are
derived from only three research studies. Given the limited evidence base for these findings, caution is required when
interpreting these results.
It is inherently difficult to differentiate the effect of duration of cochlear implant use from other potentially confounding
and related variables such as age at implantation and the normal trajectory of development over time.
Findings from this cohort of research present a mixed picture on the effect of duration of cochlear implant use. While the
general trend seems to indicate that longer use of a cochlear implant may positively influence a range of outcomes,
evidence in support of this is conflicting, limited and heterogeneous. Therefore, more good quality research is required to
determine the precise influence of the duration of cochlear implant use for children who have a hearing loss.
In summary, duration of cochlear implant use may influence outcomes for children who have a hearing loss, with longer
duration related to positive outcomes. While longer duration of access to audition clearly offers important benefits, other
confounding variables, such as age of implantation, mean that this concept cannot be considered in isolation.
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Having a cochlear
implant (versus using
hearing aids and not
using a cochlear
implant)

Overview
Since the mid 1980‟s, the availability of cochlear implants has revolutionised the management of children who have a
severe to profound hearing loss. Over time there has been a rapid acceleration in the numbers of children receiving cochlear
implants. For many children who have a severe to profound hearing loss, cochlear implants undoubtedly provide effective
access to spoken language and can offer the opportunity to develop listening skills and spoken language. However, there is
still ongoing debate regarding the outcomes derived as a result of having a cochlear implant, the issue influencing the
inconsistency of outcomes across children, and whether the gains children make in the early years are sustained in the long
term. There are many questions that current research findings do not fully answer.

Table 39. Influence of having a cochlear implant on dependent variables (versus using hearing aids and not using a cochlear
implant)
Reference
Bat-Chava,
Martin &
Kosciw (2005)

Sample
41 children who
had a hearing loss
and their families

Level: III-3
Score: 7/14

29 who used
cochlear implants
compared to
12 who used
hearing aids

Communication
skills

Vineland Adaptive
Behavior Scales

Daily living skills

Test 1: occurred
on average 1.7
years before
implantation

Social
development

Test 2: occurred
on average 5.5
years after
implantation

Mean age of total
sample:
10;0 years
Easterbrooks,
O‟Rourke &
Todd (2000)

40 children who
had a hearing loss
and their families

Outcomes of
auditory-verbal
therapy:

Outcomes
At Test 2 there were no significant differences between the mean
scores of the two groups. However, there were some differences in
the percentage of children who scored at or above age level:
+

Children who used hearing aids were significantly more likely than
children who used cochlear implants to score at or above age level
in the area of communication skills.

+

Children who used cochlear implants were significantly more likely
than children who use hearing aids to score at or above age level in
the area of socialisation and daily living.

–

Whether children did or did not use a cochlear implant was not
associated with their likelihood of successful graduation from an
Auditory-Verbal therapy program.
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Reference

Sample

Level: III-2
Score: 9/14

17 who used
cochlear implants
compared to

Outcomes

successful
graduation versus
leaving because of
dissatisfaction

23 who did not
use cochlear
implants
Age:
<10.5 years
Attended
Auditory-Verbal
programs
Hintermair
(2006)
Level: III-2
Score: 9/14

416 parents of
children who had
a hearing loss
213 mothers
213 fathers
50 who used
cochlear implants
compared to
163 who did not
use cochlear
implants

Social-emotional
development

Parenting Stress
Index

+

Use of a cochlear implant was associated with less parent-reported
social-emotional problems, specifically hyperactivity.

Strengths and
Difficulties
Questionnaire-D
Sense of
Coherence
Questionnaire
Social Support
Questionnaire

Median age:
9.9 years
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Reference

Sample

Stacey,
Fortnum,
Barton &
Summerfield
(2006)

468 children who
used cochlear
implants

Level: III-2
Score: 12/14

2390 children who
had a hearing loss
and did not use
cochlear implants

compared to

Age:
3;0–20;0
(mean: 12;0) years
Grouped
according to age
at cochlear
implantation and
duration of
cochlear implant
use:
A: <5;0 years at
implant, <2;0
years duration
B: <5;0 years at
implant, >2;0≤4;0
years duration
C: <5;0 years at
implant, >4;0
years duration

Outcomes
Speech
perception and
other auditory
skills

Categories of
Auditory
Performance

+

Groups B–E had significantly better speech perception results than
non-implanted children. Children in group C showed the greatest
advantage.

Speech
intelligibility

Parent and teacher
ratings
Speech
Intelligibility
Rating

+

In most aspects of speech, all groups of children who used a
cochlear implant received significantly better parent and teacher
ratings than children who did not use a cochlear implant. In teacherrated production of spoken language, only children in group C
received significantly higher ratings than children who did not use a
cochlear implant.

Academic ability
and achievement

School attainment
levels

+

Compared with children who did not use a cochlear implant,
children in group C received significantly higher teacher ratings for
academic ability and socialisation and parent ratings for self-help.

Parent and teacher
ratings of
academic ability
Educational
participation and
engagement

Teacher rating of
participation and
engagement in
education

–

There were very few other significant associations between cochlear
implantation and better outcomes in the domains of educational
achievement and quality of life.

Quality of life

Parent report of
quality of life,
social
development, and
independence in
daily living

–

This pattern of results persisted after controlling for degree of
hearing loss, age, and presence of additional disabilities.

D: ≥5;0 years at
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Reference

Sample
implant, <2;0
years duration

Outcomes

E: ≥5;0 years at
implant, >2;0 ≤4;0
years duration
F: ≥5;0 years at
implant, >4;0
years duration
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Figure 43 Composite diagram of influence using a cochlear implant on dependent variables (versus using hearing aids and not using a

cochlear implant)

Synthesis of evidence representing
significant findings
Speech perception and other auditory skills
Categories of Auditory Performance
Speech intelligibility
Parent and teacher ratings
Speech Intelligibility Rating

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings
Academic ability and achievement
School attainment levels
Parent and teacher ratings of academic
ability

Communication skills
Vineland Adaptive Behavior Scales
Daily living skills
Vineland Adaptive Behavior Scales
Social development
Vineland Adaptive Behavior Scales
Parenting Stress Index
Strengths and Difficulties
Questionnaire-D
Sense of Coherence Questionnaire
Social Support Questionnaire
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Having a cochlear
implant (versus using
hearing aids and not
using a cochlear
implant)

Key summary points
This synthesis of evidence identified four research studies which reported on the influence of having a cochlear implant on
a range of outcomes for children who have a hearing loss.
It must be noted that a variety of outcomes were measured using different methodologies. The predominant age of the
children in this group of studies was approximately 10;0 years of age.
Having a cochlear implant was associated with positive scores in terms of speech perception and speech intelligibility when
compared to children who did not have a cochlear implant (Stacey et al. 2006). However, when communication was
measured, children who used hearing aids were more likely to score at or above age level when compared to children who
used cochlear implants (Bat-Chava, Martin & Kosciw 2005). It must be noted that these two studies were heterogeneous
and hence this comparison should be considered with caution. What is also unknown is the relationship between cause and
effect. That is, it is unknown if children who were provided with hearing aids had good hearing levels to begin with, when
compared to those children who were implanted, and hence had better outcomes.
Other outcomes were poorly reported in this group of research studies. Hintermair (2006) found that children who used a
cochlear implant had less frequent socio-emotional problems. The author postulates that this might be due to increased
“auditive connection” (pg 509) and inclusion in the world thus helping children with orientation and self regulation. The
one study that investigated successful graduation from therapy (Easterbrooks, O‟Rourke & Todd et al. 2000) indicated that
the use of a cochlear implant did not have an effect on graduation. The authors postulated that one reason for this result
might due to the fact that successful students without implants tended to have a milder degree of hearing loss.
In summary, having a cochlear implant may influence aspects of speech and language in young children who have a loss.
Current literature body is narrowly focussed on limited outcomes and that too evaluated only in the short term. More
research which investigates other broader measures such as language, quality of life and socio-emotional development, over
a longer term is required.
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Consistency of use of
hearing technology

Overview
Cochlear implants play an important role in the development of communication skills for children who have severe to
profound hearing loss. It is fair to assume that these communication skills, learnt in children early years, will persist with
them into the future and may serve as a foundation for ongoing language development. Integral to this ongoing
development is the consistent use of hearing technology.

Table 40. Influence of consistency of use of hearing technology on dependent variables
Reference
Spencer, Gantz
& Knutson
(2004)

Sample
27 children who
used cochlear
implants

Level: III-2
Score: 7/14

Age:
16;0 years or older

Speech
perception

+

Outcomes
Children who used cochlear implants consistently achieved higher
speech perception and production scores.

Hearing in Noise
Test

Mean age at
cochlear
implantation:
6.4 (2.4–12.7)
years
Mean duration of
cochlear implant
use:
9.9 (3-14) years

Phonetically
Balanced
Kindergarten
Words Test

Word
Intelligibility by
Picture
Identification
Speech
production

Short-Long
Sentences Test

Academic
achievement

Woodcock
Reading Mastery
Tests – Revised

+

In terms of academic achievement, test results indicate that scores
were within 1 standard deviation from normative data for hearing
individuals.

WoodcockJohnson Tests of
Achievement
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Reference

Sample

Outcomes
Consistency of
device use

Questionnaire;
each participant
supplied this
information at
each annual visit

Average length per day of use was 10.56 hours; 24 participants
reported 7 years of consistent use (8 waking hours or more). Of
these 71% remained consistent users to date and 29% reported they
had become inconsistent users and tended to wear their devices only
during school or work or for specific classes, with less than 6 hours
of device use per day.
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Figure 44 Composite diagram of influence of consistency of use of hearing technology on dependent variables
Synthesis of evidence representing
significant findings
Speech perception
Phonetically Balanced Kindergarten
Words Test
Word Intelligibility by Picture
Identification
Hearing in Noise Test
Speech production
Short-Long Sentences Test
Academic achievement
Woodcock Reading Mastery Tests –
Revised
Woodcock-Johnson Tests of
Achievement

Consistency of use of
hearing technology

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings

Key summary points
This synthesis of evidence identified one research study which reported on the influence that long term cochlear implant
use has on a range of outcomes for children who have a hearing loss. Children in this study were generally older (16;0
years) and had an average of approximately 10;0 years of cochlear implant use.
The findings from this research study indicated that long term, consistent use of cochlear implants was associated with
higher speech perception and speech production scores. While not as significant as speech outcomes, academic
achievement and vocational outcomes for this cohort were also influenced by consistent and long term cochlear implant
use.
It is important to note that it is not known whether these improvements reflected the effect of the use of a cochlear implant
or merely development over time since there was no comparison group in the retrospective study. While these findings are
encouraging, more research is required to build on this limited evidence base. This needs to be considered when
generalising these results.
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Cochlear implant
characteristics

Overview
Increasing technological innovations have brought about dramatic changes in the functioning of cochlear implants. In
recent times, there have been some suggestions to investigate specific cochlear implant features as potential influencers on
outcomes for children who have a hearing loss.
However, complexity arises due to issues of controlling other confounding variables in order to accurately measure the
effect of cochlear implant features on outcomes, the need to regularly document and evaluate proper functioning of the
cochlear implant over a period of time, and children‟s evolving outcomes with increasing age.
In recent years (since 2000), there has been some research evaluating the characteristics of cochlear implants and their
influence on outcomes for children who have a hearing loss. These characteristics include the cochlear implant processing
strategy, number of active electrodes, dynamic range and loudness growth.

Table 41. Influence cochlear implant characteristics on dependent variables
Reference
Allum,
Greisiger,
Straubhaar &
Carpenter
(2000)
Level: III-2
Score: 8/14

Dowell,
Dettman,
Blamey,

Sample
71 children who
used cochlear
implants

Variable
Studied
Cochlear
implant model

Outcomes
Auditory
skills

–

No significant differences between the scores of the users of
Med-El, Nucleus Mini 24 or Nucleus Mini 22 at 0;6 years
and 1;0 years after cochlear implantation.

+

SPEAK processing strategy had significant predictive value
for word and phoneme scores, compared to Multipeak (older
pre 1993) speech processors.

Meaningful
Auditory
Integration Scale

Grouped by age at
cochlear
implantation:

MonosyllabicTrocheePolysyllabic Test
(subscale of
PLOTT)

<7;0 years
>7;0 years
<3;0 years after
hearing loss caused
by meningitis
102 children who
used cochlear
implants

Listening
Progress Profile

Processing
strategy

Speech
perception

Phonetically
Balanced
Kindergarten
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Reference
Barker &
Clark (2002)
Level: III-3
Score: 10/14
Geers,
Brenner &
Davidson
(2003)
Level: III-3
Score: 10/14

Sample

Variable
Studied

Outcomes
Words Test

Mean age at
cochlear
implantation:
5.9 (1.5–17.6) years
181 children who
used cochlear
implants
Age:
8;0 -9;11 years
Mean age at
cochlear
implantation:
3;4 (1;8–5;4) years

Processing
strategy

Speech
perception

Active
electrodes
Electrical
dynamic range

Bench-KowalBamford:
Sentence Test

+

SPEAK processing strategy had significant predictive value
for sentence scores compared to Multipeak speech
processors.

Early Speech
Perception Test
for Profoundly
HearingImpaired
Children

+

Duration of use of SPEAK processing strategy, number of
active electrodes, electrical dynamic range and average
growth of loudness together accounted for 22% variance in
speech perception scores.
Each contributed significant independent variance to this
outcome.

Video Game
Test of Speech
Pattern Contrast
Perception

Growth of
loudness

Word
Intelligibility by
Picture
Identification
Lexical
Neighborhood
Test
Children‟s
Audio-Visual
Enhancement
Test
Geers (2003)

181 children who

Processing

Reading

Woodcock

+

Duration of use of SPECTRA processing strategy and larger
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Reference
Level: III-2
Score: 12/14

Sample
used cochlear
implants
Age:
8;0-9;11 years
Mean age at
cochlear
implantation:
3;4 (1;8–5;4) years

Horn, Davis,
Pisoni &
Miyamoto
(2005)
Level: III-3
Score: 10/14

47 children who
used cochlear
implants
Mean age at
cochlear
implantation:
4.4±1.4 years

Variable
Studied
strategy

Outcomes
ability

Active
electrodes

Reading Mastery
Tests – Revised

dynamic range correlated with better reading ability.
Together, these variables accounted for 12% of added
variance.

Peabody
Individual
Achievement
Test

Electrical
dynamic range

The number of active electrodes in the child‟s map and
growth of loudness did not correlate with reading ability.

Growth of
loudness
Active
electrodes

Cognitive
development:
response
delay
(behavioural
inhibition)

Preschool Delay
Task (Gordon
Diagnostic
System)

–

Speech
perception

Phonetically
Balanced
Kindergarten
Words Test

–

Receptive
language:
vocabulary

Peabody Picture
Vocabulary Test

+

Expressive
and receptive
language

Reynell
Developmental
Language Scales

Speech

Beginner‟s
Intelligibility

Number of electrodes did not correlate with delay error ratio
scores.

A greater number of active electrodes were predictive of
greater receptive and expressive language scores.

+
–
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Reference

Sample

Nicholas &
Geers
(2003b)

181 children who
used cochlear
implants

Level: III-2
Score: 11/14

Age:
8;0-9;11 years
Mean age at
cochlear
implantation:
3;4 years (1;8–5;4)

O‟Donoghue, 40 children who
Nikolopolous used cochlear
& Archbold
implants
(2000)
Mean age at
Level: III-2
cochlear
Score: 8/14
implantation:
4;4 (2;6–7;10) years

Variable
Studied

Processing
strategy
Active
electrodes

Outcomes
production:
intelligibility

Test

Socialemotional
development:
adjustment

Pictorial Scale of
Perceived
Competence and
Social
Acceptance for
Young Children
(modified
version)

Electrical
dynamic range
Growth of
loudness

Active
electrodes

+

Only duration of SPEAK strategy use was a significant
predictor, for better self-image.

MeadowKendall SocialEmotional
Assessment
Inventory for
Deaf and
Hearing
Impaired
Students

Speech
perception

Duration of use of the updated SPEAK processing strategy,
number of active electrodes, electrical dynamic range and
average growth of loudness together accounted for 6% of
additional variance in self-image principal component
analysis, after child and family characteristics were
removed.

Parent rating of
satisfaction with
cochlear implant

–

None of the four implant characteristics were correlated
with parental perception.

Connected
discourse
tracking: number
of words per
minute correctly
identified

–

Number of inserted electrodes did not correlate with scores.
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Reference
Sarant,
Blamey,
Dowell,
Clark &
Gibson
(2001)
Level: III-3
Score: 10/14

Sample
167 children who
used cochlear
implants

Variable
Studied
Processing
strategy

Outcomes
Speech
perception

Age at cochlear
implantation:
1.2 to 15.5 years
Grouped by speech
perception results:
Words (mean age at
implant = 5.3 years)
Sentences (mean
age at cochlear
implantation = 5.6
years)

Tobey,
Geers,
Brenner,
Altuna &
Gabbert
(2003)

181 children who
used cochlear
implants

Level: III-2
Score: 11/14

Mean age at
cochlear
implantation:
3;4 (1;8–5;4) years

Age:
8;0-9;11 years

Processing
strategy

Speech
production

Active
electrodes

Phonetically
Balanced
Kindergarten
Words Test

+

Processing strategy was 1 of 5 factors that significantly
affected phoneme scores

ConsonantNucleusConsonant
Monosyllabic
Word Test

–

Processing strategy did not correlate with word scores.

Bench-KowalBamford:
Sentence Test

–

Processing strategy did not correlate with sentence scores.

Percentage
correct
consonants and
vowels

+

Length of time using SPEAK processing strategy, number
of electrodes implanted, dynamic range and loudness growth
accounted for an additional 20% variance in speech
production scores after child and family factors were
removed.

Electrical
dynamic range
Growth of
loudness

Each factor independently contributed variance to the
speech production scores.
Speech
intelligibility

McGarr
Sentence
Intelligibility
Test

+
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Reference

Sample

Variable
Studied

Outcomes
Parent rating of
speech
intelligibility
Time devoted to
repairing
communicational
breakdown
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Figure 45 Composite diagram of influence of cochlear implant characteristics on dependent variables
Synthesis of evidence representing
significant findings
Speech perception
Phonetically Balanced Kindergarten
Words Test
Bench-Kowal-Bamford: Sentence Test
Early Speech Perception Test for
Profoundly Hearing-Impaired Children
Video Game Test of Speech Pattern
Contrast Perception
Word Intelligibility by Picture
Identification
Lexical Neighborhood Test
Children‟s Audio-Visual Enhancement
Test
Consonant-Nucleus-Consonant
Monosyllabic Word Test
Speech production
Percentage correct consonants and
vowels

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)
Speech perception
Bench-Kowal-Bamford: Sentence Test

Synthesis of evidence representing nonsignificant findings
Auditory skills
Listening Progress Profile
Meaningful Auditory Integration Scale
Monosyllabic-Trochee-Polysyllabic
Test (subscale of PLOTT)
Speech perception
Connected discourse tracking: number
of words per minute correctly
identified
Cognitive development: response delay
(behavioural inhibition)
Preschool Delay Task (Gordon
Diagnostic System)
Social development
Parental perception

Speech intelligibility
McGarr Sentence Intelligibility Test
Parent rating of speech intelligibility
Time devoted to repairing
communicational breakdown
Beginner‟s Intelligibility Test
Expressive and Receptive Language
Reynell Developmental Language
Scales
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PPVT (receptive)
Reading ability
Woodcock Reading Mastery Tests –
Revised
Peabody Individual Achievement Test
Social-emotional development: adjustment
Pictorial Scale of Perceived
Competence and Social Acceptance
for Young Children (modified version)
Meadow-Kendall Social-Emotional
Assessment Inventory for Deaf and
Hearing Impaired Students

Cochlear implant
characteristics

Key summary points
This synthesis of evidence identified nine research studies which reported on the influence of cochlear implant
characteristics on a range of outcomes for children who have a hearing loss.
It must be noted that different aspects of cochlear implant characteristics were investigated in these nine studies. 1 study
investigated the cochlear implant model, six studies investigated processing strategies, and six studies investigated active
electrodes.
Different outcomes were also measured using different methodologies. Outcomes measured included: different aspects of
speech, auditory skills, reading ability, cognitive development and socio-emotional development.
The one study which investigated different models of cochlear implant did not identify any difference in auditory skills of
users of Med-EI, Nucleus Mini 24 or Nucleus Mini 22 at 0;6 years and 1;0 years after cochlear implantation.
The six studies which investigated processing strategy identified that the processing strategy may influence aspects of
speech perception. Specifically, the SPEAK processing strategy, either in combination with other cochlear implant
characteristics (such as number of active electrodes, electrical dynamic range, and average growth of loudness) or on its
own, accounted for a notable amount of variance in speech perception scores.
Similar findings were also reported for speech production scores and socio-emotional development. The one study which
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reported on reading ability (Geers 2003) identified that duration of SPECTRA processing strategy and larger dynamic
range correlated with better reading ability.
Similarly, the six studies which investigated number of active electrodes identified that number of active electrodes may
influence receptive and expressive language scores and socio-emotional development, especially when combined with
processing strategy, electrical dynamic range and average growth of loudness. However, when investigated on its own, the
number of active electrodes was not found to influence response delay or speech perception.
In summary, the precise role of functioning and characteristics of an implant on outcomes for children who have a hearing
loss is unclear. Current evidence is limited and due to heterogeneity, a precise conclusion cannot be attained. Hence further
research is needed to identify what, if any, role the various features of cochlear implant play in short and long term
outcomes for children who have a hearing loss.
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Cochlear implant
centre attended

Overview
As the number of children who use cochlear implants rises on a yearly basis, stakeholders in the rehabilitation of children
who have a hearing loss aim to optimise, and continually improve, outcomes achieved as a result of implantation.
One variable which can impact on outcomes following implantation is the implantation centre. As we move towards
ensuring uniformity in habilitation services by minimising variability, this is an interesting variable to investigate.

Table 42. Influence of cochlear implant centre attended on dependent variables
Reference
Sarant,
Blamey,
Dowell,
Clark &
Gibson
(2001)
Level: III3
Score:
10/14

Sample
167
children
who
used
cochlear
implants

Cochlear
implant centre
characteristics
These children
received their
cochlear
implants at The
Royal Victorian
Eye and Ear
Hospital
Cochlear
Implant Clinic
in Melbourne,
and at the
Sydney
Children‟s
Cochlear
Implant Centre

Cochlear
implant
characteristics
Nucleus 22 –
electrode
cochlear
implant

Mode of
communication
Oral
Communication
Simultaneous
Communication
Sign

Outcomes
Speech
perception

Bamford-KowalBench: Sentence
Test (A)

+

Phonetically
Balanced
Kindergarten
Words Test
(Melbourne)

+

ConsonantNucleusConsonant
Monosyllabic
Word Test
(Sydney)

+

Significant differences were
found between children who
received their cochlear implants
in Sydney and Melbourne.
Scores obtained from children
who received cochlear implants
in Sydney were consistently
higher than children who
received their cochlear implants
in Melbourne.
However, these two cohorts
differed significantly in amount
of preoperative residual hearing
the children had and in the
communication mode of the
children. This points to the
impact of implant candidate
selection procedures on the
outcomes of those children who
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do actually receive a cochlear
implant.
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Figure 46 Composite diagram of influence of cochlear implant centre attended on dependent variables
Synthesis of evidence representing
significant findings
Speech perception
Bamford-Kowal-Bench: Sentence Test
(A)
Phonetically Balanced Kindergarten
Words Test (Melbourne)
Consonant-Nucleus-Consonant
Monosyllabic Word Test (Sydney)

Cochlear implant
centre attended

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings

Key summary points
This synthesis of evidence identified one research study which reported on the influence of location of cochlear implant
centre on speech perception scores for children who use a cochlear implant.
Two cochlear implant centres (Melbourne and Sydney) were studied in this publication. Speech perception scores for
children who used cochlear implants were analysed and compared. Significant differences were found in the outcomes of
children between these two clinics.
Sarant et al. (2001) suggest that initial cochlear implant candidate selection processes and pre-operative treatment were
factors which may provide an explanation for these findings. Additionally children, who received their cochlear implants in
Sydney had significantly better aided hearing at 2 kHz and were more likely to be using oral communication prior to
cochlear implantation than children who received their cochlear implants in Melbourne.
Given the limited source of evidence and potential confounding factors, caution is required when making generalisations
from this result.
More research is required before definite conclusions can be drawn.
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Use of unilateral versus
bilateral hearing aids

Overview
It has been suggested that providing bilateral amplification through the use of bilateral hearing aids has the potential to
facilitate the development of better communication skills. However, the empirical literature on the relative advantages of
binaural versus monaural fittings is inconclusive.

Table 43. Influence of use of unilateral versus bilateral hearing aids on dependent variables
Reference
Musselman &
Kircaali-Iftar
(1996)
Level: III-3
Score: 12/14

Sample
20 children who
had a hearing loss
selected from a
larger group of
103 children with
severe and
profound hearing
loss;

Speech
production

Variety of
measures based on
Ling‟s
phonological level
analysis

+

Outcomes
Significantly more HS children had binaural, ear-level fittings,
however more LS children had other types of fittings. By the final
round, the majority of children in both groups were using two earlevel aids: six in the HS and seven of the LS group.

10 children who
had spoken
language above
expectation („High
Speech‟);
10 children who
had spoken
language below
expectation („Low
Speech‟)
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Figure 47 Composite diagram of influence of use of unilateral versus bilateral hearing aids on dependent variables
Synthesis of evidence representing
significant findings
Speech production
Variety of measures based on Ling‟s
phonological level analysis

Use of unilateral versus
bilateral hearing aids

Synthesis of evidence representing mixed
findings (combination of significant and
non-significant findings)

Synthesis of evidence representing nonsignificant findings

Key summary points
This synthesis of evidence identified one research study which reported on the influence of unilateral versus bilateral
hearing aid use on speech outcomes.
The findings from this research indicate that there may be differences in the performance of children using unilateral and
bilateral hearing aids.
However, Musselman and Kircaali-Iftar suggest that in their sample of 20 children, there was a tendency for the „High
Speech‟ group children to have more aided hearing, which, while not statistically significant in this small group, might be
clinically important.
Given the limited evidence base, more research is required to substantiate the use of binaural versus monaural hearing aids.
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CONCURRENT ACCESS TO, AND USE OF, ORAL AND SIGN
COMMUNICATION
Overview

In this section, the second objective of the review of the literature is addressed and that is to
determine to what extent the concurrent access to, and use of, oral language learning and
signed language learning (signed English or Auslan) impacts negatively or positively on the
development of oral or signed communication skills commensurate with non-verbal abilities.
Of the 23 studies located that addressed children‟s use of different modes of language and
different languages, four studies provided relevant empirical information (Pizzuto et al. 2001;
Preisler & Ahlstrom 1997, Tye-Murray, Spencer & Woodworth 1995, van den Bogaerde &
Baker 2002). Other studies were excluded because they focussed on written language rather
than spoken language or the relevant information could not be extracted (e.g. Watkins,
Pittman & Walden 1998). The studies by Pizzuto et al. (2001) and van den Bogaerde and
Baker (2002) contained data in a form that could be used to address this objective and studies
by Preisler and Ahlström (1997) and Tye-Murray, Spencer and Woodworth (1995) contained
data that could inform the discussion about it.
The aims and methods of these four studies along with a description of the extracted data are
presented in tabular form. Following this presentation is an analysis of these results then a
discussion of the implications relevant to Objective 2.
Prior to considering these four reviews, it is important to recognise that none of selected
studies had the specific aim of directly comparing the outcomes of children developing two
modes of communication and/or two languages with those children using one language or
mode of communication. This means that any discussion of comparing the outcomes is
limited to extrapolation, but potentially forms a useful foundation for further research and
consideration of Objective 2.
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Title

Cognition and language in Italian deaf preschoolers and hearing families

Authors and date

Pizzuto, Ardito, Caselli & Volterra (2001)

Study aim(s)
Level: III-2
Score: 7/14

Evaluate the receptive language skills in Italian sign language and
oral Italian of children who are deaf.
To develop a methodology to compare outcomes of children who are
deaf with children who have normal hearing.

Method
Participants

11 Italian children who had a hearing loss, aged 3;11 to 5;11.

Design

Group

Ambient language

Italian

Communication with parents
and immediate family

5 children had parents who were 6 children had parents who had
deaf and were exposed primarily normal hearing and were exposed to
to Italian sign language.
spoken Italian language.
4 of the 5 children were also 1 of the 6 children also had exposure
exposed to signed Italian by their to signed Italian because the mother
parents, as well as spoken Italian had started learning this.
whereas 1 child was only
exposed to Italian sign language.
These 6 children had hearing aids
All 5 children had hearing aids
fitted between 1;0 year and 3;6 years
fitted by 12 months of age. Some
of age .
began using hearing aids 2 years
earlier than the children with
hearing parents.

Communication with extended
family

All grandparents had normal All grandparents
hearing.
hearing.

had

normal

4 children exposed to spoken
Italian that grandparents used
(some of whom lived with the
child‟s family).
Other communication prior to
beginning intervention
/childcare/school

Communication within
intervention/childcare/school

2/5 children were in bimodal All 6 children were in oral or
programs prior to commencing bimodal
programs
prior
to
preschool and the other 3 had no commencing preschool.
formal input in spoken Italian
The 3 who had had no formal
input in spoken Italian attended a
private kindergarten for the deaf
that provided no structured
language education in speech or
sign. Another child was in a
class with children who had
normal hearing and the other was

Five children were in hearing classes
only. One child was in an integrated
class of children who had normal
hearing and children who were deaf
offering Bilingual education in oral
language and sign language.
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in an integrated class of children
who had normal hearing and
children who were deaf that
offered Bilingual education in
Italian oral language and sign
language.
Outcomes measured

All tests conducted in Italian oral language and sign language separately.
Cognition
Developmental Test of
Pizzuto et al. 2001)

Visual Motor Integration (Beery cited in

Leiter International Performance Scale (Leiter cited in Pizzuto et al.
2001)
Both tests were validated for Italian children who have a hearing loss
Receptive language
Peabody Picture Vocabulary test (Dunn cited in Pizzuto et al. 2001)
This test was developed for English speakers but the authors
developed new norms for typically developing Italian children
Grammatical Comprehension in Children (Chilosi & Cirpriani cited in
Pizzuto et al. 2001). This is a standardised Italian test assessing
comprehension of grammar
Results
Findings from research

Cognition
All individual scores were within normal limits but varied across
children for both tests
Receptive language
All children‟s performed better on both tests when test given in sign
language than oral language
Peabody Picture Vocabulary test
All 11 children performed below normal limits for hearing children
when the test was administered in Italian oral language. Test scores
increased when test administered in Italian sign language, with 4
children within the normal range of hearing children. The trend of
children with parents who were deaf outperforming children with
normally hearing parents was not supported by subsequent statistical
testing done on the published data as part of this literature review.
Children who attended bilingual programs had higher scores than
children who attended programs with no specific language
curriculum.
Grammatical comprehension in Children
All 11 children performed below normal limits for hearing children
when test was administered in Italian oral language. Test scores
increased for 8 children when the test administered in Italian sign
language but none of the children were within the normal range of
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hearing children. The trend that children of deaf parents
outperformed children of hearing parents, as described above for
vocabulary, was present and stronger for grammar.

Conclusions
Authors conclusions

Hearing loss neither implies nor causes cognitive impairment.
Italian sign language played a key and unique role, enabling children
to access vocabulary and grammar.
Acquisition of grammar is more affected by hearing loss than
acquisition of vocabulary.
Education mediated through sign language and oral language in an
integrated school environment with children who were deaf and
children who were hearing seemed to have a positive effect.

Analysis
Additional analysis based on
data the authors provided

The magnitude of change was calculated by dividing the children‟s raw
scores for sign language by the raw scores for oral language. The
magnitude was not related to status of hearing of the parents as a
Kruskall-Wallis test indicated no difference between groups.
The magnitude of difference between performance on sign language
versus oral language was significantly greater for vocabulary knowledge
(median 3.6) than for comprehension of grammar (median 1.3) as
indicated by Wilcoxon Signed Ranks Test (Z = -2.93; p<0.05).
Gains in language appear to be associated with a constellation of factors
and from this study do not appear to be related a single variable such as
parents hearing status, type of education, age of fitting hearing aids or
age at testing. This is clear when examining the two children who made
the most gains. The child who made the greatest gains was aged 5;1
years at testing, had a profound hearing loss, of hearing parents and
whose aids were not fitted until 2;2 years (the second last to be fitted
from this cohort) and was attending a class with hearing children. The
language of home was spoken Italian. However, this child had the lowest
scores in spoken Italian of all the children. By contrast, the child who
made the second highest gains was aged 4;1 years at testing, had a
profound hearing loss, had parents who were deaf, had hearing aids
fitted at 1;0 year, attended school with children who were deaf, and used
Italian sign language and spoken Italian at home. This child had the third
lowest scores in spoken Italian. Of the four children who achieved

vocabulary scores that equated with their hearing peers, three had
parents who were deaf, and one had parents who had normal
hearing
Summary
Key summary points,
strengths and limitations

Controlled for iconicity, that is, the meaning of some signs is
apparent and therefore may provide an advantage to anyone rather
than those who are regularly exposed to sin language in general
The fact that cognition was assessed
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Interpretation
Interpretation of research with
respect to Objective Two

There is a trend within this study but not firm evidence to indicate that
children who have access to concurrent oral language and sign language
outperform those children using one language. The implication of this
study is that the concurrent access to and use of oral language learning
and signed language learning impacts positively on the development of
oral or signed communication skills commensurate with non-verbal
abilities.

Title

Are young deaf bilingual?

Authors and date

van den Bogaerde & Baker (2002)

Study aim(s)
Level: IV
Score: 7/14

Noting that children with hearing loss may grow up in a bilingual
environment, the authors aimed to describe the language input that
children with a hearing loss receive from their parents with a hearing
loss
Relate parent‟s language use to their children‟s output
* Note that for the purposes of this review only the children‟s outcomes
are commented upon

Method
Design

Longitudinal, prospective study

Participants

3 children who were prelingually deaf (2 were twins) and their
mothers who were deaf.
Data collected at ages 1;0 , 1;6 , 2;0, 2;6 and 3;0 years in 10 minute
language samples in free play using toys of the children‟s choice.

Ambient language

Dutch

Communication with parents
and immediate family

The mothers and children used Dutch sign language predominantly
with some signed Dutch and some oral Dutch.
The twins used some oral Dutch with their father and younger
brother, both of whom had normal hearing.

Communication with extended
family

The singleton had exposure to members of the extended family who
used oral Dutch.
No details were provided for the twins.

Communication within
intervention/childcare/school

All 3 children attended the same kindergarten where signed Dutch
was used.

Outcomes measured

Mothers‟ language choice
Children‟s Expressive language
vocabulary-The number of different words/signs they used in a
10-minute interaction with their mother.
syntaxo

The mean length of utterance counted in words
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Results
Findings from research

and/or signs
o The number of utterances that contain a verb
Non-verbal cognitive abilities were not measured
Overall, expressive language performance in sign language exceeded
oral language for all three children. Notably, „utterances‟ comprising
Dutch sign language and spoken Dutch were longer than those in Dutch
sign language or spoken Dutch alone.
All 3 children used sign and oral language by 18 months of age.
Twins used Dutch sign language at 10 months with emergence of oral
language after that. There was no data for singleton at 10 months.
From 18 months to 3 years, all 3 children‟s language measures increased
with increasing age. However gains in sign language scores were always
greater than oral language scores.
All 3 children used multi-word utterances in Dutch sign language before
oral Dutch .

Conclusions
Authors conclusions

All children acquiring language
All children showing evidence of becoming bilingual

Analysis
Subsequent analysis based on
data the authors provided

None performed

Summary
Key summary points,
strengths and limitations

The clarity of the results for each child enables comparison with existing
normative data so it is possible to state that:
Twins began using signs at the same time that hearing peers used
words
All 3 used multiword utterances at the expected time
However, expressive language skills were less than those of typically
developing hearing monolingual children as the number of words in
expressive vocabulary and the number of words in sentences was less at
each data point both in Dutch sign language and spoken Dutch. As this
trend matches that seen when comparing mono- and bilingual speaking
children from hearing families, it is not clear whether this pattern in the
children in this study is something of concern or typical of children
growing up in a bilingual environment.

Interpretation
Interpretation of research with
respect to Objective Two

This study shows that exposure to Dutch sign language predominantly
with some Dutch oral language and signed Dutch language was
associated with the onset of first signs and multiword utterances at the
same time that normally hearing children do. However it was not
associated with the same volume of language that normally hearing
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children use. The implication is that the concurrent access to and use of
oral language learning and signed language learning allows for the
emergence of language at the expected time. This, in turn, implies that it
is commensurate with non-verbal abilities because it parallels language
acquisition of typically developing children who have normal non-verbal
abilities.

Title

Sign language for hard of hearing children-A hindrance or a benefit for
their development?

Authors and date

Preisler & Ahlström (1997)

Study aim(s)

Describe how deaf children who used Swedish sign language and oral
Swedish language communicated with one another, with deaf children
who used Swedish sign language as well as with teachers who used
Swedish sign language and oral Swedish language

Level: Qual
Score: 10/14
Method
Design

Qualitative, longitudinal, group design

Participants

27 children who had a hearing loss, aged 2;0-7;0 years; 15 of whom
used Swedish sign language only and 12 who used both Swedish sign
language and oral Swedish language. In all preschools, oral Swedish was
also used.

Ambient language

Swedish

Communication with parents
and immediate family

Not described

Communication with extended
family

Not described

Communication within
intervention/childcare/school

These children attended 3 different preschools; at 2, the staff exclusively
used Swedish sign language and at 1 the staff used speech accompanied
by single signs.
The preschool staff members were either deaf or normally hearing.
However, in each preschool, the children used signed Swedish language
and Swedish oral language.

Outcomes measured

Over 2 years, children were videotaped every 6 weeks in 4 different
contexts; interactional settings, free play, during staff-initiated activities
and meal times.
Interaction patterns of children, focussing on social consequences of
their communication, irrespective of whether they communicated with
Swedish sign language or oral Swedish.
Cultural patterns within the preschools.
Non-verbal cognitive abilities were not measured

Results
Findings from research

Five interaction patterns identified amongst the children, varying
from controlling to observing. Amongst the preschools two different
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cultures were identified. They were adult-centred and language
oriented and one being child-centred and play oriented.
The child-centred and play oriented culture seemed to be associated
with more successful child communication than the adult-centred
and language oriented style. Communication failures appeared to
occur more often in dyads when the children or the child and the
adult primarily relied on spoken language.
Social competence, attained through interaction with parents, other
adults, siblings and peers, may be difficult to achieve if the child‟s
only means of communication is spoken language.
The children in this study also demonstrated flexibility in the use of
the two languages; Swedish sign language or oral Swedish.
Children‟s mode and /or language switching seemed to be patterned
and purposeful and not arbitrary and desultory.

Conclusions
Authors conclusions

Swedish sign language appeared to have a positive effect on
language development.
A communication style that focussed on meaning transmission
seemed to result in better language, social and emotional
development than a communication style focussing on the means of
communication like articulation, pronunciation and grammar.

Summary
Key summary points, strengths
and limitations

The best communicative outcomes for children occurred when
o

Teachers translated some children‟s oral Swedish output
into Swedish sign language so others could access it

o

A philosophy where understanding is emphasised and
no dogma about which language (Swedish Sign or
Swedish) is used

Children‟s frustrations seemed to ease most quickly and their
fantasy play and language appeared to flourish more in the childcentred culture than in the adult oriented culture.
The purpose and design of the research limits its generalisability
because the outcomes for each child could not be linked to the
kindergarten they attended.
No measurement of the children‟s skills prior to commencing at
kindergarten. No measures of cognition.

Interpretation
Interpretation of research with
respect to Objective Two

This study suggests that when the focus of language, be it spoken
language, sign language or signed language, is on understanding, then
exposure to sign language predominantly with some oral language and
signed language was associated with positive outcomes. However, the
empirical evidence in this study for that notion is not clear so it is not
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possible to determine the impact of concurrent access to and use of oral
language learning and signed language learning on the development of
oral or signed communication skills.

Title

Acquisition of speech by children who have prolonged cochlear implant
experience

Authors and date

Tye-Murray, Spencer & Woodworth (1995)

Study aim(s)
Level: III-3
Score: 10/14

Determine level of intelligibility that children with a prelinguistic
hearing loss acquire after using a cochlear implant for 2 years.
Determine how age at cochlear implantation influences speech
acquisition.
Investigate how speech production relate to speech recognition
Determine if use of sign disappears after using a cochlear implant
for 2 years.

Method
Design

Group design

Participants

28 children who had a pre-lingual hearing loss who had a minimum of
two years using a cochlear implant. Children were grouped according to
age at cochlear implantation; 2;7–4;10 years (mean age = 4;0 years);
5;0–7;5 years (mean age 5;9 years); 9;50–15;4 years (mean age 11;5
years)
5 children who have a hearing loss who did not use cochlear implants

Ambient language

American English

Communication with parents
and immediate family

All participants used simultaneous communication at home and at
school

Communication with extended
family

Not described

Communication within
intervention/childcare/school

All but two of the children used Signed English or Signed Exact
English, either alone or in combination with American Sign Language.
All but three children were in mainstream classes with hearing children
for part of the day

Outcomes measured

Six tests designed to measure intelligibility in single words, phrases,
sentences and discourse – The Short-Long Sentence Test; The Story
Retell Task; The Central Institute for the Deaf Speech Intelligibility
evaluation; Audiovisual Feature Test; Fundamental Speech Skills Test
and a Parent Questionnaire
Non-verbal cognition was not measured

Results
Findings from research

Intelligibility was variable on all tests. In the story retell task, children
signed 83% of the words. They were more intelligible than their peers
without a cochlear implant of similar hearing level, when compared to
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normative data.
Age at cochlear implantation appeared to positively influence outcomes
because children who received a cochlear implant at a younger age
appeared to surpass their age matched peers who did not use a cochlear
implant, on the outcome measures.
All but two children had some exposure to some form of sign be it
Signed English or Signed Exact English, either alone or in combination
with Sign Language. All of them used some oral English achieving a
higher level of intelligibility than their peers without a cochlear implant
of similar hearing level.
Noted that children‟s use of signing with research staff appeared greater
than with their families

Conclusions
Authors conclusions

Children who used cochlear implants outperformed peers who had a
hearing loss and used hearing aids. However, intelligibility was still low.
Despite this, younger children who used cochlear implants seem to
demonstrate a faster rate of improvement than older peers. Children did
not seem to drop signing but the authors suggested that the research
staff‟s skill with signing may have encouraged its use.

Summary
Key summary points, strengths
and limitations

The importance of signs to children when communicating
Whilst the purpose and design of this study have limited application
to this objective, the conspicuous point is that that children code and
mode switched from oral language to sign language. It seemed that
the children did this to increase being understood.
Cognition was not tested

Interpretation
Interpretation of research with
respect to Objective Two

There is a trend within this study, but not firm evidence, to indicate that
children who have access to concurrent oral language and sign language
benefit from this dual input. The implication of this study is that the
concurrent access to and use of oral language learning and signed
language learning impacts positively on the development of oral and/or
signed communication skills.
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Concurrent
access to, and
use of, oral and
signed
communication
systems

Key summary points
In this systematic review of the literature, 23 articles were identified that addressed access
to, and use of, oral language learning and signed language learning. However, only two
studies (Pizzuto et al. 2001; van den Bogaerde & Baker 2002) were of direct relevance and
even so, their aims did not align with the objective of this section of the literature review.
Also, the majority of participants in these two studies had parents with a hearing loss so
these findings cannot necessarily be applied to children with a hearing loss and normally
hearing parents. The two remaining studies (Preisler & Ahlstrom 1997, Tye-Murray,
Spencer & Woodworth 1995) were used to corroborate the findings of Pizzuto et al. (2001)
and van den Bogaerde and Baker (2002).
The level of evidence for all these studies is not high.
Three of the four studies (Pizzuto et al. 2001; Preisler & Ahlstrom 1997, van den Bogaerde
& Baker 2002) involved languages other than English and the final one (Tye-Murray,
Spencer & Woodworth 1995) involved American English. This absence of Australian data
limits discussion about the contributions of Auslan or Australian Signed English on the
development of oral and signed communication skills. Conclusions therefore can only be
extrapolated from these other languages to the Australian context.
These studies provide information on a narrow range of language and communication
domains as they describe vocabulary and grammar, a little on phonology but nothing on
pragmatics and discourse nor voice quality or fluency of oral language.
These studies do not provide information on the long term impact of the concurrent access
to, and use of, oral language learning and signed language learning (signed English or
Auslan) on the development of oral or signed communication skills commensurate with
non-verbal abilities as three of the studies do not include children beyond the age of 7
years and one study does not include children over the age of 15 years.
Children seem to demonstrate better vocabulary and grammar skills in their native sign
language than oral language as this trend was apparent in the study of Italian children by
Pizzuto et al. (2001) and the Dutch children by van den Bogaerde & Baker (2002). All 11
Italian children performed better when using Italian sign language than oral language for
vocabulary knowledge, with four of them equalling their hearing peers. A similar trend
was apparent for comprehension of grammar, with improved performance when using
Italian sign language than oral language but none of them equalled their hearing peers. The
key observation, however, is that magnitude of change was significantly greater for
vocabulary than grammar. Similarly, the three Dutch children all performed better in
Dutch sign language than in oral language on expressive language measures for
vocabulary size and utterance length. Notably, their utterances were longer when they
combined Dutch sign language and spoken Dutch. Two of the three Dutch children began
using signed first words ahead of spoken words (no data for third) and all three used
combinations of signs in Dutch sign language ahead of oral language but for both
measures they occurred at the time when these emerge in hearing children. Word
combinations in spoken Dutch occurred at the latter end of the expected age range for
children with normal hearing. These findings suggest that that exposure to native sign
language better facilitates language acquisition than oral language. They also imply that
the concurrent access to and use of oral language learning and signed language learning
impacts positively on the development of oral and/or signed communication skills with
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respect to vocabulary and grammar acquisition.
More specifically concurrent access to native sign and oral language seems to better
facilitate vocabulary development than access to native oral language alone. This is so
because all 14 children in these studies by Pizzuto et al. (2001) and van den Bogaerde &
Baker (2002) had some exposure to their native oral and sign language and for all of them
their performance on vocabulary was greater using their native sign than oral language.
Interestingly, this occurred for the 6 Italian children of hearing parents who appeared to
have greater and predominant exposure to spoken Italian than Italian sign language. More
particularly the data imply that native sign language exposure facilitates vocabulary
acquisition irrespective of whether children are predominantly exposed to native sign
language or native oral language.
More specifically, the influence of concurrent access to native sign and oral language on
grammar acquisition is less clear. This is so because there appeared to be no difference in
grammar comprehension when it was presented using native sign language or oral
language for four of the Italian children (Pizzuto et al. 2001). However, for the remaining
seven children, their grammar comprehension was greater in Italian sign language than in
Italian oral language. Also, subsequent statistical examination of the published results
revealed that the 5 children whose parents with a hearing loss used Italian sign language
outperformed the children whose normally hearing parents used oral Italian. As these 5
children were predominantly exposed to Italian sign language, it implies that sign language
enables children to access grammar. A similar pattern occurred with the Dutch children
because their joint use of native sign language and oral language resulted in longer
utterances than either sign or oral language alone. These findings suggest that that
exposure to native sign language better facilitates grammar acquisition than oral language.
However, they also imply that the concurrent access to and use of oral language learning
and signed language learning impacts positively on the development of oral and/or signed
grammar skills.
More specifically the impact of concurrent access to native sign and oral language on
phonology could not be ascertained for two reasons. The one study (Tye-Murray et al.,
1995) that included phonologically related variables also involved cochlear implants so the
influences of this and the type and mode of language could not be separated. Further, the
study focussed on overall intelligibility and not on the sound system per se.
This notion that concurrent access to and use of oral language learning and signed
language learning impacts positively on the development of oral and/or signed
communication skills was also present in the other two studies. Tye-Murray, Spencer and
Woodworth (1995) noted that their participants with exposure to concurrent oral and sign
form prior to cochlear implant achieved higher levels of intelligibility than their peers
without a cochlear implant and those with similar level of loss still used native sign
language. This implies that concurrent access to native sign and oral language prior to
cochlear implant resulted in use of native sign language that they still relied upon for
communication in some contexts. Preisler and Ahlström (1997) reported a similar finding
in that they found that communication was more effective when Swedish sign language
was used than spoken Swedish. Together these studies report on children who experienced
concurrent access to and use of oral language learning and signed language learning over
time and are able to communicate using oral and/or signed communication. However, it is
not possible to determine the impact of concurrent access to and use of oral language
learning and signed language learning on the development of oral and/or signed
communication skills commensurate with non-verbal abilities in these studies because it
was not measured.
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The study that Preisler and Ahlström (1997) conducted of Swedish children is conspicuous
in one of the observations. Where teachers facilitated information exchange with the
children, the children‟s patterns of interaction appeared more appropriate than when the
teachers focussed on the language and mode of communication. This implies the
importance of attending to the prime role and purpose of any language of information
exchange.
Three of these studies drew upon the literature about bilingualism and applied some of
those principles to the children who have a hearing loss, noting that they are growing up in
a bilingual context. These frameworks may be useful for conceptualising the education of
children who have a hearing loss.
In summary, extrapolations from four diverse research investigations indicated that the use
of oral and signing together seem to enable children to access more vocabulary and
grammar than either language on their own. The limited research also pointed to use of
sign language allowing children to access meaning, which was not always gained through
use of oral language alone, irrespective of whether their predominant language was oral or
sign language. In one study this seemed to be commensurate with non-verbal abilities but
otherwise this remains unclear. No statements can be made about phonology, discourse,
pragmatics, voice or fluency. While these results are encouraging, due to the restricted
evidence base with it‟s inherently numerous limitations, they are not conclusive. Further
rigorous empirical research is required before concrete conclusions could be drawn.
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DECONSTRUCTION OF CURRENT HABILITATION
METHODOLOGIES
Overview

There is currently a growing base of research evidence to inform health care stakeholders of
evidence based, best practice management strategies for children who have a hearing loss.
Strategies which have empirical evidence include early identification and intervention, the need
for active family involvement in management strategies, use of hearing technology for children
who need access to acoustic features of speech, and specialised approaches for children who
have additional disabilities (Gravel & O‟Gara 2003).
There are two distinct perspectives from which hearing loss has traditionally been considered:
medico-disability and cultural-linguistic (Vicdeaf 2006). The medico-disability perspective is
often associated with acquired hearing loss and hearing loss that occurs when a child is born to
a hearing family. For this group, hearing loss is classified as a disability for which management
strategies (such as aids and therapies) are commenced. The cultural-linguistic perspective is
often associated with severe to profound hearing loss acquired congenitally, typically in the
context of families whose identity is already strongly connected with Deaf culture and the Deaf
community. Deafness, from this perspective, is considered to be a source of pride and cultural
identity. Children who have a hearing loss and their parents might identify with hearing culture
(when viewed within the cultural-linguistic model). Additionally they may also view hearing
loss from an entirely medical-disability model (Vicdeaf 2006).
Irrespective of the perspective from which hearing loss is viewed, in order for children who
have a hearing loss to maximise their capacity to achieve optimal participation in the
community, high quality early developmental opportunities are required. One of the main
defining features of different early intervention programs is the type of communication used
(Martineau et al. 2001). Early intervention services are rarely uni-dimensional or focussed on
intervention alone. There is a requirement for a broader perspective that takes into account all
constructs underpinning the intervention. Examples of potential constructs include elements of
the communication approach, intensity, duration, frequency, target, and intent of service
delivery. These could be termed as „packages of care‟. Currently there is very little empirical
evidence on which packages of care, under what conditions, produce optimal outcomes for
children who have a hearing loss (Martineau et al. 2001). While there is a growing body of
literature on the influence of children‟s characteristics and the children‟s environment on the
effectiveness of early intervention, this is lacking for the specific characteristics of
interventions.
Therefore, stakeholders involved in early intervention service delivery for children who have a
hearing loss (parents, providers, funders) are uncertain as to what packages of service will lead
to optimal outcomes for children who have a hearing loss. As highlighted by Martineau et al.
(2001), very few studies have addressed these issues simultaneously, and studies that have are
limited in their findings due to methodological inadequacies (such as small sample size, lack of
controlling of confounding variables, lack of rigour in defining methodology, lack of
independence and objectivity of researchers).
Working within the parameters of the literature review objectives and framework, the CAHE
review team aimed to identify key constructs that contribute to optimal outcomes for children
who have a hearing loss. As very little empirical research that addressed this aim was identified
from the systematic review of the literature, the CAHE review team used a narrative
framework to interpret key constructs which may have contributed to optimal outcomes as
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reported by individual research initiatives.
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Table 44. Deconstruction of current habilitation methodologies
Reference

Andrews,
Ferguson,
Roberts,
Hodges
(1997)
Level: IV
Score: 8/14

Communication mode
Communication Description of
mode utilised
communication mode(s)
BilingualAmerican Sign
Bicultural
Language
described as
6 children who
communicating
had a hearing
using:
loss attended the:
Shapes of
Bilingualobjects as
Bicultural
classifiers
Pre-Kindergarten
Pointing for
Bilingualpronouns
Bicultural
Kindergarten and Facial
expressions and
Bilingualbody
Bicultural First
movements
Grade involved
in American
First fully
Sign Language
accessible
and Total
language
Communication children who
have a hearing
Integrated with 8 loss can acquire
hearing children

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Group and
individual
therapy

BilingualBicultural
PreKindergarten
½ day

BilingualBicultural
Kindergarten
Full day

BilingualBicultural
PreKindergarten
5 days/week

BilingualBicultural
PreKindergarten

1 afternoon a
week work
was done at
home
between the
child and
parent

Teacher who is
Deaf and uses
American Sign
Language,
teacher‟s aide
who knew
American Sign
Language,
speech teacher,
parents.

BilingualBicultural
Kindergarten
5 days/week

BilingualBicultural
Kindergarten
Hearing
teacher skilled
in American
Sign
Language,
regular

Outcomes
Key outcomes
reported from
research
One limitation was that
two of the authors of
this research conducted
some of the
assessments. Results
may have been biased
as these teachers
delivered the bi-bi
instructions.
American Sign
Language was
considered to be totally
accessible to the
participating children
as their first language.
English was
considered as the
second language of the
children who had a
hearing loss.
English is best learned
in a social setting but
is multifaceted
involving the mind,

Interpretation of processes
used in this research
Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Small Class sizes
Low student to teacher
ratio, approximately
4:1.
Integrated setting
Children were required
to be fluent in American
Sign Language before
commencing with the
Total Communication
approach. English skills
could then be built upon
the American Sign
Language skills
(American Sign
Language was
considered to be their
first language).
All the teachers and
staff were fluent in
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
education
kindergarten
teacher,
teacher‟s aide
who knew
American Sign
Language,
communication
specialist
skilled in
American Sign
Language,
parents.
BilingualBicultural
First Grade
Full day

BilingualBicultural
First
Grade

BilingualBicultural
First
Grade

5 days/week

1 hearing
teacher and 1
teacher of deaf
children.
Co-taught
lessons.
Teachers
worked with
parents to

Outcomes
Key outcomes
reported from
research
self, culture with
variables influencing
such as age,
personality and social
factors.
If their first language
or one concept is
practiced, the guidance
through that can lead
to writing/speaking
concepts (their second
language).
Combining speech and
sign changes the
integrity of each
language therefore
making them hard to
mix together.
Speech was stated to
slow down the flow of
ideas due to code
switching. More focus
on reading levels with
speech would lead to
improved outcomes.

Interpretation of processes
used in this research
American Sign
Language. Their ability
to create sessions that
were interesting and
comprehensible was an
advantage.
Child-centred therapy
Continuity of care with
intervention at school
and home
It is possible that the
combination of group
therapy with individual
therapy and continued
intervention in the home
with their parents
created a strong learning
environment for the
child.
The education of the
parents to continue the
Total Communication
mode at home could be
an important
contributing factor.

Page | 393

Reference

Archbold,
Nikolopolous
, Tait,
O'Donoghue,
Lutman &
Gregory
(2000)
Level: III-2
Score: 10/14

Communication mode
Communication Description of
mode utilised
communication mode(s)

Study initially
involved 46
children post
cochlear
implantation

Communication approaches
classified by
their cochlear
implant
teachers and
Cause and
their own local
timing of hearing teacher before
loss:
and annually
after
19 congenital
implantation.
27 acquired
before 3;0 years
Study
undertaken over
3;0 year period
after cochlear
implantation.
Child numbers
participating:
3;0 years after
cochlear

Oral
Communication
involved only
spoken
language.
Children were
educated and
communicated
by means of
spoken
language.
Children who

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
assist with
home learning.

Individual
and group
therapy.

Not
reported

Not reported

Many different
disciplines
were involved:
Local care
professionals
Mainstream
school teachers
Resource or
special classes
in mainstream
school
Teachers
Special schools
for children
who have a
hearing loss
Parents
Each discipline
conducted

Outcomes
Key outcomes
reported from
research

Interpretation of processes
used in this research

Oral Communication
users exceeded those
using Signed
Communication in
measures of speech
perception and
intelligibility after
cochlear implantation
with Oral
Communication
treatment methods.

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Use of hearing
technology (e.g. hearing
aids, cochlear implants
etc.)

However, there was no
significant difference
between the
performances of the
children who had
always used Oral
Communication and
the children who
changed from Sign to
Oral.
This raises questions
regarding whether it is
actually the Oral
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Reference

Communication mode
Pragmatics of communication mode
Communication Description of Intensity
Duration
Frequency
Service
mode utilised
communicaDelivery
tion mode(s)
implantation:
used signed
Simultaneous
Simultaneous
communication
CommunicaCommunication used sign for all
tion and Oral
= 24
or part of the
CommunicaOral
day.
tion for the
Communication
relevant group.
= 22
Bimodal
communication
4;0 years after
was also
implant:
described as
Simultaneous
Simultaneous
Communication Communication
= 10
and Total
Oral
Communication
Communication where spoken
= 16
language was
used in
5;0 years after
conjunction
implant:
with signing.
Simultaneous
Communication
=7
Oral
Communication
= 13

Outcomes
Key outcomes
reported from
research
approach that produces
better performance or
that Oral approaches
are used when children
show better Oral
performance and
greater capacity for
Oral Communication
development.

Interpretation of processes
used in this research

Burkholder &
Pisoni (2003)

37 children who
used cochlear
implants

Total Communication
group displayed slower
speaking rates and

Key constructs embedded
within communication
mode(s) described in this

Communication NR
mode was
determined by

NR

NR

Tested at the
Central
Institute for the
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Reference

Level: III-2
Score: 10/14

Communication mode
Pragmatics of communication mode
Communication Description of Intensity
Duration
Frequency
Service
mode utilised
communicaDelivery
tion mode(s)
parental report.
Deaf in
22 classified as
Missouri as
Oral
Total
part of a larger
Communicators
Communication
on going study.
(Auditory Oral)
was a training
mode which
The children
15 classified as
used manual
were separated
Total
sign and lip
into the 2
Communicators
reading
communication
(Total
strategies in
mode groups to
Communication) addition to
analyse how
speech.
their
communication
Oral
mode after
Communication
cochlear
used primarily
implantation
speech.
affected
various
Program ratings
objective
using scores
outcomes.
from „1‟
(program that
primarily
involved Sign
and Lip
Reading –
generally
Signed Exact
English or
Cued Speech,

Outcomes
Key outcomes
reported from
research
shorter forward digit
spans than the Oral
Communicators.
This supports the
results that speaking
rate and working
memory are slower for
Total Communication
users than the hearing
population.

Interpretation of processes
used in this research
research which may have
potentially impacted on
outcomes are:
Use of hearing technology
(e.g. hearing aids, cochlear
implants etc.)

In relation to neural
plasticity, if the
cochlear implantation
itself does not
successfully assist the
hearing of the child,
the child must then use
a compromised signal
to perceive and
produce speech.
This has implications
for the treatment
modes provided after
implantation.
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
not American
Sign Language)
to „6‟ (Oralonly program).

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Outcomes
Key outcomes
reported from
research

Interpretation of processes
used in this research

Study 1

Study 1

A sum of the
scores was
calculated at
the year of
evaluation to
give a total
between 5-30.
Children who
had summed
scores above 15
were
considered to
be Oral
Communicators
and children
with scores
below 15 were
considered to
be Total
Communicators
.
Calderon and

Study 1

Study 1

Study 1

Study 1

Study 1 and 2
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Reference

Naidu (1998)
Level: III-3
Score: 11/14

Communication mode
Communication Description of
mode utilised
communication mode(s)
80 children who
had a hearing
loss
Fitted with
binaural air or
bone-conduction
hearing aids.
Children
attended a centre
using a Total
Communication
approach.

Total
Communication
is an approach
focused on
language
development,
auditory skills
and speech
production.
Signed
communication
system is taught
to families
using Signed
Exact English.

Intensity

Home
therapy
Parent
support
group
Centrebased
playgroup

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
Began
within 30
days of
being
enrolled
into the
Early
Childhood
Home
Instruction
Program.

Weekly up to Children were
36 months of enrolled in the
attendance
Early
Childhood
Home
Instruction
Program.
This program
involves an
interventionist
visiting the
family home
using a Total
Communicatio
n approach.

Binaurally
aided or fitted
with a boneconduction
hearing aid.

Outcomes
Key outcomes
reported from
research

Interpretation of processes
used in this research

Early attendance at an
early intervention
program produces
better language
development than later
attendance.

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:

The earlier the child
receives optimal use of
hearing technology and
begins auditory
training of speech and
language skills the
better the outcome.

Age at intervention
Continuity of care
Regular attendance
Family involvement
Structured program
utilising a wide range of
communication modes

The training program
results support
working on speech
production
simultaneously with
auditory training (Total
Communication).

Study 2

Study 2

Study 2

Study 2

Study 2

Study 2

Study 2

28 children who
had a hearing
loss

Home
therapy

60-90 mins

Total
number of
program
contacts

Parental
involvement
determined by
the

Mothers of children
entering the program
earlier engaged in less
outside hearing

Key constructs embedded
within communication
mode(s) described in this
research which may have

Parent
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
No significant
disabilities that
hindered normal
gross and fine
motor
development.
Attended centre
using a Total
Communication
approach.

Intensity
support
group
Centrebased
playgroup

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
divided by
the number
of weeks in
the program.

interventionist
upon home
visits.

Outcomes
Key outcomes
reported from
research
services, possibly
indicative of a higher
level of satisfaction
with the intervention
received through the
centre (Total
Communication).

Interpretation of processes
used in this research
potentially impacted on
outcomes are:
Early intervention
Continuity of care
Parental involvement

More research needs to
be conducted to
determine the long
term benefits of earlier
intervention to sustain
this initial statement.
Parents are central to
intervention for
children who have a
hearing loss.
Both studies provide
support for the benefit
of early identification
and intervention. Total
Communication
(involving signing)
was the
communication mode
used within the
intervention programs.
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Reference

Calderon
(2000)
Level: III-2
Score: 11/14

Communication mode
Communication Description of
mode utilised
communication mode(s)
28 children who Total
had a hearing
Communication
loss
is an approach
using Signed
Graduates of the Exact English
Early Childhood as the manual
Home
mode of
Instruction
communication.
Program
Parental
involvement
included in this
treatment
mode.

Intensity
Centrebased
therapy
Playgroup
Parent
support
group

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
Initial 6090 minute
hearing
assessment

Not reported

Parental
involvement
with centrebased therapy.

Outcomes
Key outcomes
reported from
research
Direct parental
involvement in the
education program of a
child who has a
hearing loss is not as
significant as their role
in other areas such as
maternal
communication.
It is also dependant on
the parents‟ skills in
communicating and
reading skills.

Interpretation of processes
used in this research
Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Parental involvement
School based education
Parental communication
skills
Positive family support

Maternal
communication skills
are more significant
for improvements in
language development,
early reading skills and
social-emotional
development.
Parental involvement
should be
systematically
included to improve
the parents‟ capacity to
communicate
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Dillon,
Burkholder,
Cleary &
Pisoni (2004)

76 children who
use cochlear
implants;

Level: III-2
Score: 11/14

29 Total
Communication
users
47 Oral
Communication
users

Intensity

Total
Not
Communication reported
emphasised the
use of Englishbased sign
systems
(usually not
American Sign
Language) and
lip reading
strategies in
addition to
speech.
This was
determined by
parental report
scores which
evaluate the
child‟s early
experience and
communication
training
programs
before and after
implantation.

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Not
reported

Not reported

Study designed
to research
children who
used cochlear
implants and
their speech
perception,
phonological
memory and
speech
production.
The children
were grouped
by:
communication
mode, not
communication
mode received
as an
intervention
strategy.

Outcomes
Key outcomes
reported from
research
effectively with the
child.

Interpretation of processes
used in this research

The more auditory
exposure a child has
before the onset of a
hearing loss the better
their phonological
processing skills.

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:

The Oral
Communication group
had significantly
higher non-word
repetition performance
than the Total
Communication group.

Use of hearing
technology (i.e.
cochlear implant etc.)

Children who used
Total Communication
had slower sub-vocal
verbal rehearsal speeds
which may have
contributed to their
shorter digit spans.
This could also affect
their other speech and
language processing
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Scored from 1
(program
stressing the
use of sign) to 6
(oral-only
regime).

Outcomes
Key outcomes
reported from
research
tasks.

Interpretation of processes
used in this research

Oral-aural training
promotes and
accentuates the
production and
perception of spoken
language which is
thought to be the
contributing factor
behind improving
linguistic skills in
phonologically based
tasks such as non-word
repetition.

Summed scores
ranged from 6
to 30.
Communication
scores above 15
were classified
as Oral
Communication
and below 15
were classified
as Total
Communication
.
All children
used cochlear
implants.
Dornan,
Hickson,

25 children who
had a hearing

AuditoryVerbal

Individual
therapy

Weekly
sessions for

Weekly

Parental
involvement in

„No significant
Key constructs embedded
difference in the rate of within communication
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Reference

Murdoch &
Houston
(2006)
Level: III-2
Score: 9/14

Communication mode
Communication Description of
mode utilised
communication mode(s)
loss
approach is an
early
From an
intervention
Auditory-Verbal education mode
program
which focuses
on therapist and
29 children who parental
had normal
involvement.
hearing matched
with the children In Auditorywho had a
Verbal therapy,
hearing loss for: parents are
total language
guided and
age; receptive
educated on
vocabulary;
how to teach
gender;
their own child
socioeconomic
to speak and
status
listen.
Parents are the
main targets in
the education
process with
the aim that
they will
integrate
listening,
speech and
language into
the child‟s

Intensity
involving
the parent
and
therapist.

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
a minimum
of 6
months.

the weekly
sessions with
the child‟s
audiologist or
AuditoryVerbal
therapist.

Outcomes
Key outcomes
reported from
research
progress for listening,
speech skills and
overall receptive and
expressive language‟.
The children in the
Auditory-Verbal
program progressed at
the same rate as the
children who had
normal hearing except
in the area of receptive
vocabulary.
This study discusses
that research should be
extended to analyse the
improvements in
specific academic
performances for this
communication mode.

Interpretation of processes
used in this research
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Early identification
Use of hearing
technology (e.g. hearing
aids, cochlear implants
etc.)
Individual therapy
Regular input
Continuity of care
Parental and family
involvement
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
personality and
regular
education. The
parent is then
given abilities
to have
effective
commitment
and knowledge
to become the
natural
language
teachers of their
own child.

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Outcomes
Key outcomes
reported from
research

Interpretation of processes
used in this research

Integrate
listening and
speaking as a
way of life into
the child‟s
personality.
Cochlear
implants or
hearing aids
were the
hearing
technology
used.
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Reference

Dornan et al.
(2006)
Level: III-2
Score: 9/14

Communication mode
Communication Description of
mode utilised
communication mode(s)
25 children who In this
had a hearing
Auditoryloss
Verbal
approach,
Educated using
spoken
the Auditorylanguage was
Verbal therapy
developed
approach
through
listening and
29 children who parents were
had normal
shown and
hearing
supported to
help create a
listening
environment
where their
child could
listen, process
verbal language
and speak.
Optimal use of
hearing
technology
either by
hearing aids or
cochlear
implants was
emphasised.

Intensity
Individual
therapy
involving
the parent
and
therapist.

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
Weekly
sessions for
a minimum
of 6
months.

Weekly

Parental
involvement in
the weekly
sessions with
the child‟s
audiologist or
AuditoryVerbal
therapist.
Therapy was
completed at
the child‟s
program
centre,
educational
setting or
home.

Outcomes
Key outcomes
reported from
research
No significant
difference existed in
the rate of progress
between children who
had a hearing loss
using the AuditoryVerbal approach
compared to children
who had normal
hearing.
In an Auditory-Verbal
program using modern
hearing technology, it
was shown that the
children who had a
hearing loss made
significant progress in
their language
development and
speech production
skills.

Interpretation of processes
used in this research
Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Early identification
Use of hearing
technology (e.g. hearing
aids, cochlear implants
etc.)
Individual therapy
Regular input
Continuity of care
Parental and family
involvement

Auditory-Verbal
therapy was deduced
to be an „effective
educational option‟
and future studies
should be investigated
to view the progress
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
Parents were
considered to
be the natural
language
teacher with the
emphasis on
listening and
not visual
learning.

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Outcomes
Key outcomes
reported from
research
with other AuditoryVerbal therapy
programs or alternative
educational modes.

Interpretation of processes
used in this research

Oral
Communication
or Auditory
Oral do not
necessarily use
parents as the
primary
language
teachers and
sessions could
be group or
individual with
varied
differences
between
listening and
vision
programs.

Page | 406

Reference

Ertmer &
Mellon
(2001)
Level: IV
Score: 8/14

Communication mode
Pragmatics of communication mode
Communication Description of Intensity
Duration
Frequency
Service
mode utilised
communicaDelivery
tion mode(s)
A case study of a After cochlear
Individual Not
Before
Simultaneous
child who had a
implantation
therapy
reported
implantation Communicatio
congenital
(1;8 years)
treatment
n therapy was
hearing loss.
was once a
provided in the
Simultaneous
week.
home by a
Simultaneous
Communication
paediatric
Communication was the
After
audiologist.
early
treatment
implantation
intervention
method used
treatment
Parents were
program
which was a
continued for involved in
combination of
4 months
providing an
speech and
twice a
optimal
Manually
week.
learning
Coded English.
environment.
Auditory,
speech, and oral
language
training are also
components of
Simultaneous
Communication
.
The
Simultaneous
Communication
maximised the
child‟s auditory
ability (use of

Outcomes
Key outcomes
reported from
research
Despite the subject
having no useable
hearing in one ear,
after cochlear
implantation
impressive gains were
made in vocal
development and oral
language.
It was suggested that
the Simultaneous
Communication and
family support were
instrumental in her oral
communication
progress.

Interpretation of processes
used in this research
Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Parental involvement
Individualised and
parent specific program
Early intervention

This was a case study
on a single child.
Results could vary
within larger groups
depending on subject
ages, time of cochlear
implantation etc.
Cochlear implantation
at a young age and
therapy involving
family support through
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
appropriate
hearing
technology) by
using
components of
speech and
listening in
individual
therapy.

Ertmer,
Strong &
Sadagopan
(2003)

Single case study Before 3;0
years, aural
Female child
habilitation was
provided. These
Congenital
sessions
hearing loss
initially
focussed on
2;0-3;0 years
manual signs
after cochlear
and language
implantation
stimulation
techniques for
parents and
family
members.

Level: IV
Score: 8/14

After cochlear
implant
activation at 1;8
years, auditory

Intensity

1 to 1 inhome
therapy.
Group
therapy in
oralschool
placement
.

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Oral-school
placements
were fullday
sessions.

Once or
twice a week
for in-home
intervention.
Oral-school
placement:
full day,
regular
school year +
6 week
summer
session.

Mother-child
interactions
were examined
to determine
communication
competence.
Audiologists
specialising in
aural
habilitation
provided inhome
intervention.
In-home
services
stopped once
the subject

Outcomes
Key outcomes
reported from
research
Simultaneous
Communication
appears to facilitate
early spoken
communication
development.

Interpretation of processes
used in this research

A combination of
home based
intervention, intensive
oral-preschool and
parental participation
were strong positive
influencing factors for
this subject‟s speech
and oral-language
development.

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:

This subject‟s speech
development was
slower than that of
hearing children of the
same age, but reflected
better development
than previous studies
where the children

Use of hearing
technology (i.e.
cochlear implant etc.)
Early intervention
Parental involvement
Group and individual
therapy
Continuity of care
Specialised teachers
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
training and
oral
communication
commenced

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
enrolled in
school at 3;0
years.
Oral school for
children who
have a hearing
loss.

Outcomes
Key outcomes
reported from
research
received a cochlear
implant at a later stage
and underwent the
same intervention.

Interpretation of processes
used in this research

Specialised instruction
is required to assist
achievement of agelevel functioning in
some aspects of Oral
Communication.
Analysis of the
efficiency of language
development using
Auditory Oral
intervention would
require a comparison
of this subject against
children who had
normal hearing.

Easterbrooks,
O‟Rourke &
Todd (2000)
Level: III-2
Score: 9/14

Retrospective
study of
Auditory-Verbal
therapy at a
private tertiary
care facility

AuditoryVerbal therapy
focuses on
early
identification
and use of
appropriate

Individual
therapy

Full time or
half time

Subjects
must have
been
attending the
private
tertiary care
facility for

Caregivers/
parents work
with therapists
to provide
AuditoryVerbal therapy.

Auditory-Verbal
therapy is an effective
early habilitation
approach, but
modifications should
be made to enable a
larger population to

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
72 people
hearing
participated in
technology for
the interviews
children who
have a hearing
No additional
loss.
interventions
conducted
With maximal
outside of the
acoustic
intervention at
stimulation,
the facility
carers and
therapists can
develop
listening,
speech and
language skills.
AuditoryVerbal therapy
is a habilitation
approach, not a
„class-room
intervention‟.
AuditoryVerbal therapy
is designed to
teach parents to
educate their
child who has a
hearing loss to

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
more than
1;0 year.

Outcomes
Key outcomes
reported from
research
obtain it.
Auditory-Verbal
therapy was successful
for the children who
graduated from the
program.
There was a significant
difference in the
academic
achievements and
retention of female
children compared to
males.

Interpretation of processes
used in this research
Early identification and
hearing technology
(hearing aids and
cochlear implant)
Individual therapy
Caregivers/ Parental
involvement
Need for regular
communication between
parents and therapists

The larger numbers of
males, who were
dissatisfied in the
Auditory-Verbal
program, could have
been due to the
Auditory-Verbal
therapy not being
designed for gender
specific learning or
that the AuditoryVerbal therapy did not
allow the children who
were more disabled the
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
use their
residual hearing
to develop
speech.

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Outcomes
Key outcomes
reported from
research
additional education
required. As the
children who left
dissatisfied required
the services of a
„teacher of the deaf‟,
the individual
Auditory-Verbal
therapy may have not
provided the specific
methods which the
child‟s family required
to treat both a hearing
disability and a
learning disorder.

Interpretation of processes
used in this research

Data was gathered
from 1996-1997. Few
children had cochlear
implantation and it was
suggested that future
studies would be
expected to show
different results due to
the changing
implantation methods.
Hearing aids were the
main method of
amplification.
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Reference

Easterbrooks
& O‟Rourke
(2001)
Level: III-2
Score: 8/14

Communication mode
Communication Description of
mode utilised
communication mode(s)
70 subjects
In AuditoryVerbal therapy,
42 females
parents are
28 males
taught to work
with their child.
Retrospective
study of the
The therapists
Auditory-Verbal teach
approach used at communication
a private tertiary skills in 1 to 1
care facility
sessions which
are designed to
No additional
instruct the
interventions
parent and the
were conducted
child.
outside of the
intervention at
There was an
the facility
expectation that
the intervention
was continued
by the family in
the home.

Intensity
Individual
therapy

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
Full time or
half time

Subjects
must have
been
attending the
private
tertiary care
facility for
more than
1;0 year.

Parent and
therapist.

Outcomes
Key outcomes
reported from
research
Gender played a role in
determining education
outcomes of AuditoryVerbal therapy at this
private tertiary care
facility.
The males did not
benefit as much as the
females from the
intervention and
hearing aid use.
Similarly the males did
not use their cochlear
implants as effectively
as the females.

Interpretation of processes
used in this research
Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Early identification and
hearing technology
(hearing aids and
cochlear implant)
Individual therapy
Caregivers/ Parental
involvement

Males attend
differently to auditory
and visual stimuli than
females; therefore
typical AuditoryVerbal Therapy should
give recognition to this
distinction and be
gender appropriate.
A future repeat of this
study could possibly
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Geers,
Nicholas &
Sedey (2003)

181 children
who used
cochlear
implants

Level: III-3
Score: 11/14

83 children used
Total
Communication
98 children used
Oral
Communication
(including
Auditory-Verbal
and Auditory
Oral)

Intensity

Communication Individual
mode of
Therapy
program
attended by
child (rated on
a scale from 1
to 6):
1 Sign-only
2 almost always
Simultaneous
Communication
3 Speech only
part of the time
4 Cued Speech
5 Auditory Oral
6 AuditoryVerbal

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

1.5 hours

Weekly

Teachers had
previous
experience
working with
children who
had a hearing
loss;
Parents also
reported that
they worked
with their child
daily for the
first 2;0 years
post implant,
and between
daily and
weekly for the
third year post
-implant
Parents also

Outcomes
Key outcomes
reported from
research
alter these results with
the identification and
enhancement of
listening technology
with Auditory-Verbal
therapy.

Interpretation of processes
used in this research

When language
measures were
examined separately
for expressive and
receptive tasks, the
findings from this
study indicated no
difference between
Oral Communication
and Total
Communication
students on the
receptive syntax
measure (Test of
Auditory
Comprehension of
Language) but a
significant expressive
language advantage for
children from Oral
Communication
settings.

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Use of hearing
technology (i.e.
cochlear implants)
Individual Therapy
Parental involvement
Hours of therapy
Mainstream classrooms
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
reported the
type of school
setting (none,
public, private
or both public
and private).
They also
reported if
classroom
placement each
year was full
time special
education,
partial
mainstreaming,
or full
mainstreaming.

Geers (2003)
Level: III-2
Score: 12/14

181 children
who used
cochlear
implants
83 using Total
Communication

Communication Individual
mode of
therapy
program
attended by
child (rated
from 1 to 6):

1.5 hours

Weekly

As above

Outcomes
Key outcomes
reported from
research

Interpretation of processes
used in this research

Educational variables
such as hours of
therapy, therapist‟s
experience and parent
participation did not
reach significance
when examined
together.
Only the numbers of
hours of therapy was a
significant independent
predictor of spoken
language competence.
Children who had
longer experience in
mainstream classrooms
tended to have better
language.
Only one factor
contributed significant
additional variance
once the child and
family characteristics
(such as child‟s age at
assessment, age at

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Use of hearing
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Reference

Communication mode
Pragmatics of communication mode
Communication Description of Intensity
Duration
Frequency
Service
mode utilised
communicaDelivery
tion mode(s)
1 Sign-only
98 using Oral
2 almost always
Communication
Simultaneous
(including
Communication
Auditory-Verbal
3 Speech only
and Auditory
part of the time
Oral)
4 Cued Speech
5 Auditory Oral
6 AuditoryVerbal

Geers, Spehar
& Sey (2002)
Level: III-2
Score: 10/14

27 children who
had attended a
Total
Communication
education setting
for 3;0 years or
more following
cochlear
implantation

Communication Not
programs were reported
rated as either
containing Sign
Language along
with speech
(Total
Communication
instructor or
Sign Language

Outcomes
Key outcomes
reported from
research
cochlear implantation,
age of onset of hearing
loss, performance IQ
on the Wechsler
Intelligence Scale for
Children-III, number
of family members,
family socio-economic
status and child‟s
gender) were removed.

Interpretation of processes
used in this research
technology (e.g. hearing
aids, cochlear implants
etc.)
Individual therapy
Parental involvement
Hours of therapy
Mainstream classrooms

Children in
mainstream classes had
better reading abilities.
This accounted for 6%
of the overall 31%
total predicted
variance.
Not
reported

Not reported

Parents
reported if the
children
attended:
Full-time
special
education;
Partial
mainstream;

For children who used
cochlear implants,
substantial individual
differences were found
in the use of spoken
and signed language,
communication modes
and educational setting
post implant.

Key constructs
embedded within
communication mode(s)
described in this
research which may
have potentially
impacted on outcomes
were not reported
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
instructor) or

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
Full-time
mainstream

Excluding Sign
Language (Oral
Communication).

Outcomes
Key outcomes
reported from
research
Use of speech
negatively correlated
with use of sign
language.

Interpretation of processes
used in this research

Use of speech was
positively correlated
with speech
intelligibility and
auditory speech
perception,
comprehension and
mature English syntax.
Use of sign negatively
correlated with these.

Lederberg &
Everhart
(1998)
Level: III-2
Score: 10/14

40 mother-child
dyads
20 Caucasian
children who had
a severeprofound hearing
loss and their
mothers who had
normal hearing.
Children and

SKI*HI
intervention
model
(home based)
Centre-based
education
By 3;0 years,
17 children
(including the
child whose

Not
reported

Not
reported

Weekly

Parent advisor

All day

Not
reported

Weekly

Not reported

Children who had a
hearing loss had
severely delayed
language development
at 1;10 years and 3;0
years of age.
While the majority of
children were enrolled
in Total
Communication
programs, maternal use

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Home and centre-based
education
Parental involvement
Regular input
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Reference

Lederberg &
Everhart
(2000)
Level: III-2
Score: 10/14

Communication mode
Pragmatics of communication mode
Communication Description of Intensity
Duration
Frequency
Service
mode utilised
communicaDelivery
tion mode(s)
mothers were
mother used
exposed to a
Cued Speech)
range of
were enrolled
communication
in Total
modes including Communication
Oral, Sign,
classes (where
Auditory-Verbal an EnglishTherapy and
based sign
Total
system and
Communication speech were
(including Cued being used) and
Speech).
3 children were
still in the
No children used Auditorycochlear
Verbal Therapy
implants
program.
20 hearing
children and
their mothers
who had normal
hearing
40 mother-child
dyads;
20 Caucasian
children who had
a severeprofound hearing

SKI*HI model
(home based)

NR

NR

Weekly

Parent advisor

Centre-based
education

All day

NR

Weekly

NR

By 3;0 years of

Outcomes
Key outcomes
reported from
research
of sign with these
children was extremely
limited.

Interpretation of processes
used in this research

Spoken language
remained the
overwhelmingly
predominant means of
communication,
regardless of the
language program their
child attended.
Additionally, children
who had a hearing loss
did not attend visually
to a lot of their
mothers‟
communication.

Children who had a
hearing loss and
children who had
normal hearing became
increasingly
responsive to their
mothers‟ attentional

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
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Reference

Communication mode
Pragmatics of communication mode
Communication Description of Intensity
Duration
Frequency
Service
mode utilised
communicaDelivery
tion mode(s)
loss and their
age, 17 children
mothers who had (including the
normal hearing
child whose
mother used
Children and
Cued Speech)
mothers were
were enrolled
exposed to a
in Total
range of
Communication
communication
classes (where
modes including an EnglishOral, Sign,
based sign
Auditory-Verbal system and
Therapy and
speech were
Total
being used) and
Communication 3 children were
(including Cued still in the
Speech).
AuditoryVerbal training
None used a
program. None
cochlear implant of the mothers
were using
20 children who American Sign
had normal
Language.
hearing and their
mothers who had While the
normal hearing
majority of the
parents were
learning sign,
these parents
primarily

Outcomes
Key outcomes
reported from
research
focus as they grew
older.
Children also became
responsible for
initiating a higher
proportion of dyads‟
conversations with
increasing age.

Interpretation of processes
used in this research
Home and centre-based
education
Parental involvement
Regular input

Children who had a
hearing loss were less
skilled in maintaining
topics and the
pragmatic function of
their communication
was more likely to be
unclear compared to
children who had
normal hearing.
Mothers of children
who had a hearing loss
used more response
controls than mothers
of children who had
normal hearing.
The differences in
communication
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Reference

Communication mode
Pragmatics of communication mode
Communication Description of Intensity
Duration
Frequency
Service
mode utilised
communicaDelivery
tion mode(s)
communicated
through speech
that was only
accompanied
by sign. At 1;10
years, less than
15% of
communication
by the mothers
who used
Simultaneous
Communication
contained sign.
By 3;0 years,
30% of
communication
contained sign.

Loots, Devise
& Jacquet
(2005)
Level: III-2

31 parents and
16 children who
were deaf / hardof-hearing

3 groups of
dyads of
parents and
their child who
had a hearing

NR

Children
who had
parents who
had normal
hearing,

A few times
a week
(children
who had
Deaf

Children who
had Deaf
parents
included
infant-directed

Outcomes
Key outcomes
reported from
research
between mothers of
children who had
normal hearing and
mothers of children
who had a hearing loss
were attributable to the
linguistic delays of the
children who had a
hearing loss.

Interpretation of processes
used in this research

In this study, although
the majority of
children acquired sign
and speech, most
mothers used sign
infrequently. Hence
use of signing per se
did not result in
mothers of children
who had a hearing loss
being less dominant
than mothers in
previous research.
Deaf parents involved
their infants who were
deaf in symbolic intersubjectivity, whereas
parents who had

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
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Reference

Score: 9/14

Communication mode
Communication Description of
mode utilised
communication mode(s)
Communication loss that
modes of
differed by
different
communication
families:
method.
Auditory Oral,
Total
Communication
or Sign
Language

(1) Parents who
had normal
hearing
communicating
with their child
who had a
hearing loss
using an
Auditory Oral
approach
(2) Parents who
had normal
hearing who
used signed
Dutch
and
(3) Deaf
parents who
used Flemish
Sign Language
All couples

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
intervention parents)
started at
0;11 years,
compared
to 0;7 years
for children
who had
parents who
were Deaf.

auditory
training and
speech therapy.

Outcomes
Key outcomes
reported from
research
normal hearing who
used Oral
Communication only
did not.
While the parents who
had normal hearing
who used signed Dutch
were similar to Deaf
parents (as compared
to parents who used
the Auditory Oral
approach), they still
differed from Deaf
parents in exchanging
and sharing symbolic
and linguistic meaning
with their child.

Interpretation of processes
used in this research
outcomes are:
Early intervention
Parental involvement
Regular input
Infant-directed training
(Auditory-Verbal
component)

The findings from this
study emphasise the
importance of teaching
parents who had
normal hearing the use
of visual-tactile
communication
strategies as early as
possible in order to
facilitate the early
development of
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
who were Deaf
received
vocational
training in
schools for the
deaf and all
used Flemish
Sign Language.

Martineau,
Lamarche,
Marcoux &
Bernard
(2001)

112 children
who had a
hearing loss
enrolled in Oral
Communication
or Total
Communication
programs

Level: III-3
Score: 12/14

Oral
Communication
or Total
Communication

Intensity

Mean
hours per
week: 1.9
(SD - 1.2)

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Outcomes
Key outcomes
reported from
research
physical and existential
intersubjectivity.
Intersubjectivity refers
to interaction
sequences of shared
involvement in a
reciprocal exchange
between caregiverchild.

Interpretation of processes
used in this research

Weekly

An oral approach was
found to be associated
with better reading /
writing scores and a
lower risk of academic
delay.

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Early intervention
Home based
intervention (especially
for disadvantaged
families)
Parent centred services
Intensity, duration,
frequency and service
delivery modes, parental
compliance, as assessed
by this research, were
not significantly related
to outcomes

Parents
hours per
week:
Mean: 0.6,
SD: 0.7
Child
hours per
week:
Mean: 1.3
SD: 0.8

Including:
Speech /
Language
Therapy
hours per
week
(0.8[0.5])
Audiology
hours per
week (0.3
[0.3])
Psychology
hours per
week (0.1

Service
setting:
Home based
Home and
centre-based
Coordination:
Individual
Intervention
Plan
None

Oral Communication
was shown to be
particularly effective
for children from
average or higher
income families.
Children who had a
hearing loss from
disadvantaged families
may face a double
handicap in relation to
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
[0.1])
Nursery
hours per
week
(2.5[4.4]).

Outcomes
Key outcomes
reported from
research
their language
development given the
questionable
appropriateness of
services provided to
them.

Interpretation of processes
used in this research

In this study the
service setting was
also differentially
effective in different
environments. The
results indicate homebased services might
be effective in
disadvantaged
families.
Parent-centred services
were more effective
than child-centred
services, yet this
represents only a very
small population of all
services provided.
Mayberry
and Lock
(2003)

54 adults divided
into 4 groups.

14 participants
who had a
profound

Not
reported

Not
reported

Not reported

Not reported

The aim of this
research was to
address the question:

Key constructs embedded
within communication
mode(s) described in this
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Reference

Level: III-2
Score: 11/14

Communication mode
Communication Description of
mode utilised
communication mode(s)
14 participants
congenital
who had a
hearing loss
hearing loss and and developed
acquired Sign
American Sign
Language early
Language as
in life;
their first
language.
13 participants
who had a
The early sign
hearing loss who language
had no
participants
accessible
were primarily
language until
taught English
6;0 years or
through a
older;
combination of
signs and
13 participants
spoken English,
who had normal in addition to
hearing who
lip reading,
acquired English reading and
as a second
writing.
language at
school;
The classroom
language of
14 participants
instruction was
who had normal English and
hearing and used Manually
English as their
Coded English.
first language
Pedagogical

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Outcomes
Key outcomes
reported from
research
does age equally
constrain the outcome
of all language
acquisition regardless
of whether the
language is the first or
second one?

Interpretation of processes
used in this research
research which may have
potentially impacted on
outcomes are:
Early identification and
intervention

The findings suggest
that adults who
acquired a language in
early life performed at
near native levels on a
second language
regardless of whether
they had normal
hearing or had a
hearing loss or whether
the early language was
spoken or signed.
Expanding these
findings further, on
grammatical
judgement tasks, adults
who had early
language experience
performed at near
native levels on
subsequent learned
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Reference

Communication mode
Pragmatics of communication mode
Communication Description of Intensity
Duration
Frequency
Service
mode utilised
communicaDelivery
tion mode(s)
sign systems
designed to
teach English to
children who
have a hearing
loss go by a
variety of
names in North
America, such
as Manually
Coded English
or Signed
English.
Open class
signs are
borrowed from
natural signed
language,
American Sign
Language, in
this case, and
produced in
English word
order along
with invented
signs for
portions of
English
grammatical

Outcomes
Key outcomes
reported from
research
language (both spoken
and signed) whereas
adults with little or no
early language
experience performed
poorly on several
syntactic structures
namely, simple,
passive, and relative
clause sentences.

Interpretation of processes
used in this research

Similarly, on the
sentence to picture
matching task, adults
who had early
language again
performed at near
native levels regardless
of whether their early
language was signed or
spoken.
These findings
highlight the
postulated critical
period for language by
suggesting that early
language experience
helps to create the
ability to learn
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
morphology.
Using this
communication,
known as Total
Communication
, the teacher
speaks English
and
simultaneously
produces uses
Manually
Coded English.

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Outcomes
Key outcomes
reported from
research
language throughout
life, independent of
sensory motor
modality.

Interpretation of processes
used in this research

The
grammatical
structure of
Manually
Coded English
is very different
from that of
American Sign
Language.
These
participants
reported that
most of their
hearing
teachers spoke
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
and
simultaneously
signed using
Manually
Coded English
but that a few
Deaf teachers
also used
American Sign
Language.

Pizzuto,
Ardito,
Caselli &
Volterra
(2001)

11 children who
had a hearing
loss

Level: III-2
Score: 7/14

5 children
whose parents
had a hearing
loss were
primarily
exposed to
Italian Sign
Language.
4 of these 5
children also
received
language input
in both Sign
Supported
Italian and
spoken Italian.

Intensity

Not
reported

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Not
reported

Not reported

Not reported

Outcomes
Key outcomes
reported from
research

Interpretation of processes
used in this research

The children whose
parents had a hearing
loss and the children
whose parents had
normal hearing were
all within and often
above the norms
shown by their hearing
peers. Given the small
population studied,
individual variability
was expected.

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:

In terms of
performance in
language, on the whole
individual differences
were stronger than

Integrated school
environment
Parental adjustment to a
child‟s hearing loss,
participation and
awareness
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
1 child whose
parents had a
hearing loss
only received
Italian Sign
Language.
All 6 children
who had
hearing parents
received
primarily
spoken Italian
input at home,
but 1 child was
also exposed to
Sign Supported
Italian.
Of the 5
children who
had parents
who had a
hearing loss, 3
had not
received any
spoken
language
education, 2
had withdrawn

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Outcomes
Key outcomes
reported from
research
developmental or
family/languagerelated differences.

Interpretation of processes
used in this research

6 of the 11 children in
the sample (2 who had
parents who had a
hearing loss and 4 who
had parents who had
normal hearing)
showed higher
performance in the
spoken language tasks,
compared to their
peers in the same age
sub group.
4 of these children
were following a
bilingual languageintervention program,
and the remaining 2
were in an oral
program that included
gestural
communication.
All but 1 of these
children was exposed
to Italian Sign
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
from spoken
language and 1
never received
any structured
education in
spoken
language.
The other 2
children who
had parents
who had a
hearing loss
were in
bimodal
programs with
early oral
education.
All 6 children
who had
parents who
had normal
hearing
attended either
Oral or
Bilingual
programs.

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Outcomes
Key outcomes
reported from
research
Language or Sign
Supported Italian in
addition to Italian.

Interpretation of processes
used in this research

Among the 5 children
who demonstrated
comparatively lower
performances, only 1
was in a Bilingual
education program, 1
attended an oral
program and 3 children
(all from families who
were deaf) had either
withdrawn from oral
programs or had never
received any structured
spoken-language
education.
Spoken language
education (in most
cases in a Bilingual
program) and an
integrated school
environment with
children who had
normal hearing as well
as children who had a
hearing loss seemed to
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Outcomes
Key outcomes
reported from
research
play a positive role.

Interpretation of processes
used in this research

Additionally, most
children who showed
high performance
levels had parents who,
regardless of their
hearing status, were
well adjusted to their
child‟s hearing loss.
These parents actively
participated in their
child‟s education,
promoted their child‟s
autonomy, and
demonstrated
awareness of deaf and
hearing cultures and
their related languages.
Wallace,
Menn &
YoshinagaItano (1998)
Level: III-3
Score: 7/14

20 children who
had a hearing
loss
Enrolled in the
Colorado Home
Intervention
Program (CHIP)

CHIP program; Parent
Oral
centred
Communication
or Total
Communication

1 hour

Weekly

Home setting
Home visiting
from parentinfant
facilitators,
who had
graduate

In this research, prespeech vocalisations at
the first age level were
measured in terms of
Mean Babble Level
and consonant
inventory.

Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Early identification and

Page | 429

Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
degrees in deaf
education,
speechlanguage
pathology, and
had more than
10 years of
experience in
parent-infant
intervention.
These services
were parentcentred and no
direct services
(individualised
auditory
training or
speech
training) were
delivered to the
child.
Parents were
taught to
incorporate
language,
auditory, and
speech
activities into

Outcomes
Key outcomes
reported from
research
While correlations
between early
consonant inventory
and later speech
measures approached
significance, Mean
Babble Level was not
significantly correlated
with later speech
development.

Interpretation of processes
used in this research
intervention
Parent centred
Home based
intervention
Regular input and
monitoring
Parental involvement

Degree of hearing loss
had a significant and
moderately-strong
relationship with
speech outcome at all 3
age levels.
None of the children
who had a profound
hearing loss were
talking intelligibly at
between 5;0 and 10;0
yeas.
In contrast 82% of
children who had mild
to severe hearing loss
were judged to be
intelligible.
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
their daily
activities.
During the first
3;0 years of the
child‟s life,
families
regularly
participated in
an assessment
procedure
during which
they received a
summary
evaluation of
their child‟s
language,
auditory, and
speech
development
based on
responses to
parent
questionnaire
and a video
tape analysis of
speech and
language
production.

Outcomes
Key outcomes
reported from
research

Interpretation of processes
used in this research

However, clinical
interpretation needs to
be undertaken with
caution. Long term
research is needed to
see if speech indeed
develops over time.
In children who had
profound hearing loss,
there seems to be little
to no theoretical or
empirical grounds for
believing that babble
has either
developmental
importance or
predictive value.
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Reference

Watkins,
Pitman and
Walden
(1998)
Level: III-2
Score: 7/14

Communication mode
Communication Description of
mode utilised
communication mode(s)
18 children who The Deaf
had a hearing
Mentor
loss and their
Experimental
families
Project in Utah
Participants in a
deaf mentor
project
18 children who
had a hearing
loss attending
Oral
Communication
or Total
Communication
(using Manually
Coded English)
programs
matched by
hearing loss

The mentor
focussed
primarily on the
three areas
during home
visits
(1) Teaching
the family
American Sign
Language
(2) Interacting
with the child
using American
Sign Language
(3) Teaching
the family
about Deaf
culture and
introducing the
family to the
local Deaf
community

Intensity
Average
of 17.6
months of
deaf
mentor
involveme
nt.

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
Deaf
mentors
visited
homes on
an average
of 6.5 hours
a month.

Average of 4
times a week
of mentor
visits.

Parent
advisors
visited for
an hour

Parent
advisors
visited
weekly

Parent
advisors
visited for
an hour

Parent
advisors
visited
weekly

The deaf
mentor was
also a role
model for the
child and
helped the
child develop a
positive
identity, self
esteem, and
pride in being
a person who
is deaf.
Family
members
learned the
difference
between
Signed English
and American
Sign Language
and used both
in ways that
were
appropriate for
the child and
family.
In addition to

Outcomes
Key outcomes
reported from
research
The children in the
Utah Deaf Mentor
program gained several
positive outcomes.
They included:
Improved
expressive and
receptive language
gain
Higher measure of
language
development
Higher scores on
grammatical tests
of English
When test items
were signed to
Utah children in
American Sign
Language, the
Utah children
scored more than
2.5 times higher on
the measure than
their peers in
Tennessee
From parent
reports, deaf

Interpretation of processes
used in this research
Key constructs embedded
within communication
mode(s) described in this
research which may have
potentially impacted on
outcomes are:
Use of hearing
technology (e.g. hearing
aids, cochlear implants
etc.)
Parental and family
involvement
Home based
intervention
Regular input
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery

Outcomes
Key outcomes
reported from
research
the deaf
children in the
mentor visits,
Utah Deaf Mentor
the children
Program had
and their
vocabularies more
parents
than twice the size
received
of children in
regular home
Tennessee
visits from a
Parents in Utah
trained parent
knew more than 6
advisor who
times as many
helped the
signs as the parents
parents learn
in Tennessee, who
and manage
were using Signed
the child‟s
English
hearing aids,
Parents in the Deaf
promote the
mentor group were
child‟s early
more comfortable
listening skills,
using both
establish early
American Sign
communication
Language and
with the child,
Signed English
and learn and
The Utah parents‟
use Signed
attitudes and
English with
perceptions were
the child.
consistent with a
knowledge of Deaf
With valuable
culture and
communication
prevailing attitudes
input,
in the Deaf
information

Interpretation of processes
used in this research
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
and guidance
from both the
Deaf mentor
and parent
advisor, a
BilingualBicultural
atmosphere
was
established at
home.
Mentors in the
Utah program
were carefully
recruited and
screened.

The other group
from Tennessee
Infant Parent
Service (TIPS)
received parent
advisor home

Outcomes
Key outcomes
reported from
research
community

Interpretation of processes
used in this research

Interpretation of these
results based on an
exploratory study for
clinical circumstances
needs to be considered
with caution. For
example, it is not
known if and to what
degree increases in
sign use by Utah
parents contributed
directly to the
children‟s performance
on the English based
tests.

Applicants
were rated on
many
constructs and
interviewed by
Deaf
community
members.
Parent advisors
for both groups
were trained by
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)
visits only.
The parent
advisors used
English (spoken
or signed) with
these children.
Half of the 18
children used
an Aural-Oral
approach
(spoken
English) and
the other half
used a Signed
English
approach.

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
national
SKI*HI
trainers. The
parent advisors
in both Utah
and Tennessee
who used
Signed English
with families
used SKI*HI
Total
Communicatio
n (Manually
Coded
English).

Outcomes
Key outcomes
reported from
research

Interpretation of processes
used in this research

Thus their
signing and
approaches
were similar.
The parent
advisors in
Tennessee who
used spoken
English with
families used
the SKI*HI
Oral Aural
Language
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Reference

Communication mode
Communication Description of
mode utilised
communication mode(s)

Intensity

Pragmatics of communication mode
Duration
Frequency
Service
Delivery
Program.

Outcomes
Key outcomes
reported from
research

Interpretation of processes
used in this research
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Deconstruction Key summary points
of current
Findings from this review support existing literature evidence on key constructs which
habilitation
are purported to positively influence outcomes for children who have a hearing loss.
methodologies

It must be noted that as identified by Martineau et al. (2001) the quality of the literature
underpinning this evidence is poor. These research initiatives investigate diverse
populations, frequently provide poor descriptions of the interventions utilised, and use a
plethora of outcome measures that cannot be readily compared across studies. Many
outcomes are only monitored over a short period of time, thus the long term contributions
and limitations of different interventions remain relatively poorly understood. Due to
definitional inconsistencies and ambiguity in terminology, the meanings of terms differ
from study to study. While the financial and ethical imposition of undertaking
methodologically rigorous research on the effectiveness of interventions for children who
have a hearing loss are recognised, the outcomes available from existing research, should
be considered with caution.
Common constructs embedded in programs that were purported to have a positive impact
on outcomes for children who have a hearing loss included:
o Early detection of hearing loss
o Optimal use of appropriate hearing technology
o Early entry into a communication development program
o Individual therapy
o Parental / family / caregiver involvement
o Parent-centred services (although one program also discusses the need for childcentred services)
o Continuity of care
o Regular input and monitoring
o Home-based intervention (especially for disadvantaged families)
o Centre-based intervention (especially in combination with home-based intervention)
o Mainstream integrated classrooms
o Specialised teachers (one study)
o Amount of therapy (one study)
It is interesting to note that one study which explicitly set out to identify the influence of
a range of these constructs on outcomes for children who have a hearing loss, identified
that only 5 out of a possible 13 variables were found to significantly impact on the
outcome of interest (Martineau et al. 2001). However, given the retrospective nature of
this study design caution is required when interpreting the findings.

These above mentioned constructs have been repeatedly reported in the literature to
contribute significantly to better outcomes for children who have a hearing loss. What is
unclear is the degree of the individual contribution of each construct on positive outcomes. It
is most likely that positive outcomes are due to a complex, composite interaction of
constructs rather than any individual construct alone. There needs to be a broader perspective,
which recognizes these complexities in service provision, within the research community in
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order to identify and record the influence of these constructs on outcomes. Access to such
information would empower and inform best practice in the design and delivery of early
intervention services for children who have a hearing loss.
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COMPILATION OF KEY SUMMARY POINTS
Ethnicity

Key summary points
This synthesis of evidence identified six research studies that reported on the influence of ethnicity on receptive and
expressive language; social emotional development; academic achievement; and speech perception and production
outcomes for children who had a hearing loss.
Different methodologies were used to measure different aspects of speech and language development.
No differences were observed in the receptive and expressive vocabulary of toddlers from different ethnic backgrounds,
however differences with more generic measures of receptive and expressive language were found for children aged 0;66;0 years (Pipp-Siegel et al. 2003).
A difference in children‟s speech perception and expressive language was observed in two studies. Pipp-Siegel et al. (2003)
identified that white children had higher expressive language quotients. Similarly in research conducted by Stacey et al.
(2006), they identified that white children had higher speech perception levels. However, in research conducted by Mayne,
Yoshinaga-Itano and Sedey (1998), the researchers could not demonstrate any significant differences in terms of language
scores with respect to ethnicity.
In a survey conducted by Powers (2003) from the United Kingdom, white children were also reported to have higher
secondary school examination results. However, Powers (2003) cautions readers when interpreting the data due to several
methodological issues (such as interpretation and coding of data) and complexities in interpreting statistical results.
Stacey et al. (2006) noted that children from non white backgrounds have other confounding issues (such as low
socioeconomic status; varying disease profile) and highlight that the relationships between ethnicity; socioeconomic status;
and outcomes for health and education, are complex and interlinked and are yet to be fully understood.
In summary, these mixed findings indicated that the ethnicity may influence speech and language outcomes. However, the
mechanisms that influence these outcomes are not well understood. The findings do underscore the importance of ensuring
that ethnicity is one of the variables factored into the developmental support programs of children who have a hearing loss
and their families.

Socioeconomic status
(SES)

Key summary points
This synthesis of the literature identified 18 research studies reporting the influence of SES on a number of outcomes for
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children who have a hearing loss.
The literature was characterised by variability in the definition of SES, outcome constructs measured (such as language,
academic achievement and socio-emotional development), and measures used to assess outcomes.
No clear trends emerged regarding the influence of SES on socio-emotional development, educational participation and
engagement, and quality of life.
There was some evidence that SES may influence reading ability and academic achievement for children aged 6;0 to 16;0
years as demonstrated by Connor and Zwolan (2004), Geers (2003), Martineau et al. (2001) and Powers (2003). It must be
recognised that reading ability and academic achievement may be influenced by other factors such as regular access to
quality health services, teaching and learning opportunities, and home environment.
Expressive vocabulary and syntax did not seem to be affected by SES for children 5;0 years and younger but differences
emerged for children older than 5;0 years (Geers, Nicholas and Sedey 2003).
Receptive language did not seem to be affected by socioeconomic status for children 5;0 years and younger but differences
emerged for children older than 5;0 years (Geers, Nicholas and Sedey 2003).
It can be hypothesised that these differences between younger and older children may reflect the method of measurement as
some of the tests accept gesture as language in young children. Other factors associated with educational and learning
environments may influence the outcomes of older children.
Some authors highlight the need to carefully examine these findings. Martineau et al. (2001) question the relationship
between family‟s SES and provision of appropriate services and Connor and Zwolan (2004) highlight the presence of
several confounding factors, such as family stress, health issues, single-parent households, which frequently co-exist with
low SES. Connor and Zwolan (2004) highlight that these factors, either in combination or in isolation, can negatively
influence children‟s outcomes.
In summary, these mixed findings indicated that SES may influence speech and language outcomes for children who have a
hearing loss. However, the mechanisms that influence these outcomes are not well understood. The findings underscore the
importance of ensuring that SES is one of the variables factored into the design and delivery of services to children who
have a hearing loss and their families.

Gender

Key summary points
The synthesis of literature identified 16 research studies which reported on the influence of gender on a range of outcomes
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for children who have a hearing loss.
Gender differences were reported in 8 studies, and where there was a difference, girls outperformed boys on language
based outcomes in 7 of these studies. No gender pattern emerged in relation to age. This finding is congruent with findings
in hearing children.
In contrast, Pipp-Siegel et al. (2003) reported that boys had better expressive language skills than girls. This finding may be
an artefact as the girls in the study had more severe hearing loss than the boys. The authors also noted that this bias may be
a „function of characteristics of the Minnesota Child Development Inventory‟ (Pipp-Siegel et al. 2003, p. 141) as this
measure adjusts age scores on the expressive language scale by gender due to males demonstrating lower raw scores than
females of the same chronological age, in the normative sample of the test.
No clear conclusions emerge regarding the influence of gender on socio-emotional development, response delay, and
academic achievement for children who have a hearing loss due to the small number of research studies addressing these
outcomes.
Differences in outcomes documented between males and females who have a hearing loss seem remarkably similar to the
hearing population, indicating that hearing loss itself may not be the determining factor in this observation. More research
is required to continue tracking gender differences over periods of time across a range of outcomes.
In summary, these mixed findings indicate that gender may influence speech and language outcomes for children who have
a hearing loss in much the same way that it influences children who do not have hearing loss. The findings suggest that
gender should be given consideration in the design and delivery of services for children who have a hearing loss and their
families.

Age of onset of hearing
loss

Key summary points
This synthesis of evidence identified 13 research studies reporting on the influence of age at onset of hearing loss on
outcome.
Different outcome measures were used to measure speech and language skills, reducing the capacity for direct comparisons
between studies. Generic outcome constructs were also reported including academic achievement and social acceptance.
A trend emerged indicating better speech perception, speech production, vocabulary and reading outcomes for children who
had a later onset of their hearing loss. In 11 of these 13 studies children used cochlear implants. These findings point to the
importance of early linguistic experiences in the first few years of life to optimise achievements in the use of devices such
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as cochlear implants.
In contrast, Geers, Brenner and Davidson (2003) found that the age of onset of hearing loss did not influence the speech
perception, speech intelligibility or speech production outcomes in young children, indicating the value of early detection
and early intervention.
Age at onset of hearing loss was not found to influence quality of life or psychosocial development. This finding must be
considered cautiously as it is based on only one study.
In summary, the later the onset of a hearing loss, the better the outcome. However, the disadvantage for children who have
an early onset hearing loss may be mitigated by early detection and early intervention.

Cause of hearing loss

Key summary points
This synthesis of evidence identified five research studies which provided some information about the relationship between
the cause of hearing loss and outcomes for children.
Interpreting findings from these studies in relation to the impact of the cause of hearing loss on children‟s outcomes must
be undertaken with caution for three reasons.
o

Firstly, researchers used varied definitions to categorise causes of hearing loss. While some researchers specify the
cause of hearing loss i.e. „meningitis, congenital or other‟ (Archbold, O‟Donoghue and Nikolopolous (1998) and
„meningitis, congenital and progressive‟ (Dowell et al. 2002), others broadly classify causes as „birth/unknown‟ and
„disease‟ (Hintermair 2006).

o

Secondly, in many instances the primary aim of the identified research was not to identify the influence of the cause of
hearing loss on outcomes but rather as an adjunct to the primary aim.

o

Thirdly, the children‟s developmental status was not usually reported.

It is also relevant to note that all but one of the studies aimed to examine the impact of using cochlear implants on
outcomes.
There were a variety of different causes of hearing loss studied, including: congenital, disease (usually meningitis), genetic,
and unknown cause.
It was not possible to determine the impact of the different causes on an individual basis because the children were not
specifically grouped and compared based on cause. However, Dowell et al. (2002) noted that children who had
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developmental delays as well as a hearing loss did not perform as well on tasks of auditory perception as their peers who
had a hearing loss but no developmental delays. It can be hypothesised that developmental delay may be associated with
cause of hearing loss.
It seems that the majority of children (but not necessarily all children) make progress when fitted with a cochlear implant
irrespective of cause. What is not possible to determine is if the rates of progress vary according to the cause of hearing
loss.
In summary, children who have a hearing loss, irrespective of its cause, demonstrate progress over time on a range of
outcome measures. However it is not clear if that progress differs according to the cause of their hearing loss. There is
evidence from one study that the presence of a developmental delay in addition to hearing loss impedes progress with
auditory perception.

Degree of hearing loss

Key summary points
This synthesis of evidence identified 30 research studies which reported on the influence of degree of hearing loss on a
range of outcomes for children.
Commonly measured outcomes included speech perception and production, and language skills, however, a range of
different measures and methods were used to measure these outcomes.
Generally, children who had a mild to moderate hearing loss performed better in terms of speech perception, speech
production and language production than children who had severe to profound hearing loss.
A consistent finding across studies was that degree of hearing loss accounted for a considerable proportion of the variance
in outcomes. However, this relationship, whilst appearing positive, was not linear. Children‟s outcomes were not only
dependent on the level of hearing loss but other factors such as age at first access to services, the communication skills of
the primary caregiver, the age of the children when intervention commenced, the nature of the intervention (child or parent
focussed), maternal level of education, and socioeconomic status also played a part.
The degree of hearing loss appears to have long term impacts. Some studies reported that the level of residual hearing of a
child influenced their speech and language skills at a later stage (>3;0 years) even after cochlear implantation or access to
hearing aids. That is, better unaided hearing was associated with better growth in language in areas such as such grammar
and vocabulary.
Outcomes in the areas of social and emotional development, academic achievement, and socialisation were reported less
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frequently. Due to the small number of research studies reporting these outcomes, care should be used when interpreting
these findings. In general terms, the degree of hearing loss did not have an influence on these outcomes. It must also be
noted that once a child reaches an age that these outcomes are measured, other factors such as access to good quality health
and education services, mode of communication, duration of cochlear implant / hearing aid use may also be having a
significant influence on outcomes.
Some authors such as Mayne, Yoshinaga-Itano and Sedey (1998) argue that if the degree of hearing loss was to play an
influencing role, this may only become apparent in the later stages of children‟s development. Given that long term
outcomes were not reported, this remains unknown.
A further issue evident in the studies considered is that categorisation of degree of hearing loss is inconsistent. More
specific threshold information may reveal different outcomes on some of these issues.
In summary, the relationship between children‟s degree of hearing loss and communication outcomes is a complex one that
is multidimensional. Whilst outcomes are generally poorer with a greater degree of hearing loss, this is only one important
aspect of a complex interplay of variables. Other factors that may influence outcomes include the nature and quality of the
intervention, the age of the child at the time of identifying their hearing loss and commencing intervention, parental
involvement, parental communicative ability, and skill in facilitating children‟s communication development,
socioeconomic status, and maternal level of education.
Approaches to policy development and service design and delivery that seek to minimise the effects of degree of hearing
loss warrant considerable attention.

Duration of hearing loss Key summary points
This synthesis of evidence identified 11 research studies which reported on the influence of duration of hearing loss on a
range of outcomes for children who have a hearing loss.
A wide range of speech and language measures were captured using different methodologies. Not surprisingly, almost all
studies included children who used cochlear implants, signifying researchers‟ interest to capture the influence of duration of
hearing loss prior to cochlear implantation on outcomes subsequent to cochlear implantation.
The general trend in this synthesis indicated that the duration of hearing loss prior to cochlear implantation played an
influencing role on outcomes subsequent to cochlear implantation. Generally, children who had a shorter duration of
hearing loss tended to do better in terms of speech and language measures compared to their peers with a longer duration of
hearing loss. Some researchers provided an explanation for these findings. In an Australian research initiative by Sarant et
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al. (2001), duration of hearing loss significantly affected speech perception scores on all assessments. They concluded that
children whose duration of profound hearing loss was shorter demonstrated significantly higher speech perception scores.
The researchers supported their findings with evidence from physiological studies indicating that in the absence of auditory
stimulation, neural structures demonstrated failure to mature and potentially degenerate.
However, it must be noted that there was widespread variability in the age range at which cochlear implantation occurred,
with the duration of hearing loss ranging from 1;0 year to 10;0 years. Therefore, the literature does not shed light on the
maximal duration of hearing loss nor the optimal time period for cochlear implantation to diminish the adverse effects of a
longer duration of permanent childhood hearing loss. It must also be recognised that interaction of other variables is
possible which may influence outcomes.
The impact of duration of hearing loss on other outcomes such as reading ability and play were poorly represented in the
literature, with only two studies investigating these issues. Both these outcomes were found to not be influenced by the
duration of hearing loss. However, caution is required when interpreting these results due to the small number of research
studies reporting these outcomes and their qualitative nature.
Much of the research focussed on young children up to the age of 10;0 years. It is unclear what, if any, effect duration of
hearing loss has on long term outcomes. More research is therefore required to fill this gap.
In summary, duration of hearing loss has an impact on outcomes for children who have a hearing loss. Shorter duration of
hearing loss was associated with better outcomes, as it meant upon detection of hearing loss children and families can be
provided with intervention services.

Cognitive ability

Key summary points
This synthesis of evidence identified 13 research studies which reported on the influence of cognitive ability on a range of
outcomes for children who have a hearing loss.
A range of outcomes were measured however speech perception, speech production and language skills were consistently
reported on.
In general terms, cognitive ability was found to influence speech and language outcomes, especially in older children. This
finding was noted across age ranges from 5;0 to 16;0 years. However, a plethora of outcome types were measured using a
range of different methodologies, thus constraining synthesis of data across studies.
In contrast to this finding, Australian research undertaken by Wake et al. (2005), on 88 children (7;0-8;11 years) who were
fitted with hearing aids, concluded that IQ did not contribute to speech and language outcomes; rather it was the severity of
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hearing loss that was most important. Other researchers seem to support this finding: Yoshinaga-Itano et al. (1998) and
Moeller (2000) both identified that other factors (such as age of identification of hearing loss / enrolment in early
intervention) played a far greater role in influencing outcomes compared to the small role that cognitive ability played. It
must be noted that two of the three studies included young children (up to 5; 0 years) and hence it is possible that cognitive
ability may not be a significant influence on outcomes for young children.
The influence of cognitive ability on other outcomes such as social and emotional development and motor development of
children who have a hearing loss were poorly reported in the literature.
In summary, cognitive ability may play an influencing role, especially as a confounding variable, for children with hearing
loss. Cognitive ability may be one of those variables, which interacts with other variables to influence outcomes rather than
singularly influencing outcomes.

Cognitive variables

Key summary points
This synthesis of evidence identified five research studies which reported on a range of cognitive factors in relation to
outcomes for children who have a hearing loss.
This limited number of studies primarily reported on speech and language outcomes. The participants across the different
studies ranged from 1;6 years to college students.
The general trend seemed to indicate that individual cognitive variables may play a role in the development of the speech
and language skills of children who have a hearing loss. Much of the research supporting this trend is based on children
who use cochlear implants. Pooled findings from this research indicate that cognitive factors (i.e. working memory)
influence speech intelligibility, speech perception, receptive and expressive language and speech production.
The combination of this evidence may provide relevant information on the underlying linguistic and cognitive mechanisms
behind commonly reported large individual differences in outcomes between children who have a hearing loss who use
cochlear implants.
Remine et al. (2003) highlight the importance of recognising the significance of higher order cognitive functioning for
children who have a hearing loss. They go on to suggest that in order for an intervention to be effective, the child‟s
cognitive strengths and needs should be identified and understood.
In summary, discrete cognitive variables may play an influencing role especially in young children. Discrete cognitive
variables are also likely to influence outcomes through their interaction with other variables rather than influencing
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outcomes in isolation.

Pre cochlear implant
variables

Key summary points
This synthesis of literature evidence identified three research studies that examined the effect of pre cochlear implant
factors on various outcomes for children who have a hearing loss.
The findings from this limited literature indicate that certain pre cochlear implant factors may have an effect on certain
outcomes after cochlear implantation, however given that all three studies examined the effect of different variables on
different outcomes it was not possible to draw firm conclusions from the literature.
In the research by Connor and Zwolan (2004), children‟s vocabulary just prior to receiving their cochlear implants
significantly predicted their reading comprehension at the time of the reading evaluation. The authors of this study,
however, suggest caution in interpreting these results as reading performance is influenced by a complex web of interacting
factors including quality of educational programs, early identification and intervention, parental support, student‟s
motivation and his or her speed of auditory processing and working memory.
The findings from Horn, Pisoni and Miyamoto (2006) provide some evidence to suggest that pre cochlear implant fine
motor skills, more so than gross motor skills, have some relationship to post cochlear implant receptive and expressive
language acquisition in children who use cochlear implants. The authors caution that this research used a correlational and
cross-sectional approach, not prospective and longitudinal, and that the assessments used to measure motor development
were „somewhat coarse‟ (Horn, Pisoni & Miyamoto, p. 1504).
O‟Leary Kane et al. (2004) investigated the relationship between prelinguistic communication behaviours in children who
were candidates for cochlear implants and subsequent language development after cochlear implantation. While the
correlations between pre and post cochlear implantation failed to achieve significance, the authors highlight high variability
in communication capabilities which may have contributed to this result. They advocated for further research on this issue.

Presence or absence of
other disabilities

Key summary points
This synthesis of evidence identified 16 research studies reporting on the influence of additional disabilities on a range of
outcomes for children who have a hearing loss.
It must be noted that widespread variability was identified with respect to type of disability, research methodology and
outcomes measured.
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There was additional variability in the age range of children included in this group of studies. Ages ranged from 0;8 to 16;0
years. The majority of the research focussed on children who used a cochlear implant.
Based on the synthesis of evidence, it appeared that additional disabilities may influence outcomes for children who have a
hearing loss. Cognitive and developmental delay was consistently reported to influence speech perception, receptive and
expressive language skills, and speech production (including intelligibility, prosody, and articulation). Evidence also
indicated, albeit in much broader terms, that presence of an „additional handicap‟ was associated with poorer socioemotional development, communication competence, reading ability, academic achievement and quality of life.
It is interesting to note the size of variance contributed by additional disabilities towards overall variance in outcomes.
Dowell et al. (2002) highlight that while a greater degree of developmental delay was predictive of poorer phoneme, word
and sentence scores, overall it only accounted by a small proportion of the overall variance. Similarly, Mayne, YoshinagaItano, Sedey and Carey (1998) also acknowledge that the presence of additional disabilities only accounted for 3% of the
variance in expressive vocabulary skills. This suggests that while the presence of an additional disability may influence
outcomes for children who have a hearing loss, it may not be as strong an influencer as was once thought.
Further research is warranted to identify which types and what levels of severity of additional disabilities are associated
with varying outcomes in order to inform effective and targeted high quality interventions for these children.

Age at exposure to sign
language

Key summary points
This synthesis of literature evidence identified three research studies that addressed the relationship between age at
exposure to sign language and children‟s outcomes.
Whilst two studies found that early exposure to sign language led to improved grammatical judgement in later life, one
study only found significant improvements in vocabulary in adult life, with all other variables being non-significant
(written language, morphology, syntax, grammatical, comprehension).
Adults who were exposed to language early in life performed at near-native levels in their second language, irrespective of
whether they had normal hearing or a hearing loss or whether the early language was spoken or signed. In contrast adults
who had a hearing loss and experienced little to no accessible language early in life performed poorly.
These findings further add credibility to the possible existence of a critical period for language learning by suggesting that
early language experience has a significant influence on language development and performance across the life span.
In summary, age at exposure to sign language may influence outcomes for children who have a hearing loss. However,
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given the limited evidence base, caution is urged when considering this result.

Age at detection of
hearing loss (and entry
into early intervention)

Key summary points
This synthesis of evidence identified 22 research studies which reported on the influence of age at detection of hearing loss
on a range of children‟s outcomes.
It must be noted that across these numerous research studies different aspects of speech, language, social emotional
development and academic achievement were measured using different outcome measures.
The synthesis of evidence indicates that age of detection of hearing loss does influence a range of outcomes. While the age
of detection generally varied (from birth up to 5;0 years), the general consensus was the earlier the detection the better the
outcomes.
Children who were detected early had consistently better outcomes in terms of expressive and receptive language skills and
speech production. Children who were detected earlier were purported to be more likely to achieve language skills similar
to those of hearing children. It must be noted that this finding was particularly noticeable in young children (up to 5;0
years).
For other outcomes, such as social and emotional development, academic achievement, reading ability and word learning,
the evidence is mixed and should be interpreted with caution. There are many reasons for this. Firstly, the children in this
cohort of research studies were much older than those in which speech and language outcomes were reported. Typically the
sample included school aged children (7;0 years and older). Secondly, only a handful of studies actually reported on these
outcomes and this could be due to relatively recent introduction of early detection and early intervention strategies and
these are yet to be investigated in the long term. Finally, by the time a child reaches school age, there are other factors (such
as family environment, educational placement, education and communication approach) all of which, either individually or
acting in unison, may impact on these outcomes. More research on long term outcomes is required to establish the effect of
age of detection of hearing loss on a wider range of outcomes.
While this synthesis of evidence corroborates the need for early detection of hearing loss (and subsequent early
intervention), there have been questions raised regarding the methodological aspects of research initiatives which advocate
early detection. Helfand et al. (2001), while undertaking a systematic review of newborn screening, identified
methodological issues with many of the publications examining age of diagnosis of hearing loss and language outcomes
and go on to highlight the lack of high level, high quality publications to support the need for early detection and early
intervention (Helfand et al. 2001). Responding to this, Yoshinaga-Itano (2004) highlighted the difficulties of undertaking
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prospective, randomised controlled trials with children who have a hearing loss. She also discussed the issue of the impact
of the low prevalence and incidence of bilateral, permanent childhood hearing loss, and the financial and resource
constraints that limit the ability to attain large sample sizes for statistically sound, prospective, longitudinal research
initiatives. Based on a series of research undertaken by Yoshinaga and other researchers (1998, 1998b, 2001), they concede
that while there is mounting empirical evidence to suggest that early detection of hearing loss can lead to positive benefits,
it must be recognised that this outcome is dependent on access to the range of relevant intervention services from the time
of diagnosis and into a child‟s longer term future. Wake et al. (2005) suggest that the outcomes of early detection of hearing
loss should be systematically monitored well-into a child‟s development (5;0-10;0 years) and it should not be assumed that
early diagnosis alone translates into long term benefits.
In summary, age of detection of hearing loss seems to play an important role in relation to the outcomes achieved by
children who have a hearing loss. The evidence seems to indicate that the earlier the detection of hearing loss, the better the
outcomes are likely to be. However, it must be recognised that early detection and its positive influence on outcomes is
dependent upon detection being followed by high quality intervention services.

Age at fitting of hearing Key summary points
aids

This synthesis of the literature evidence identified seven research studies that examined the relationship between age at
fitting of hearing aids and several children‟s variables.
Findings from this group of studies provide mixed evidence indicating that age of fitting of hearing aids may have an
impact on certain outcomes for children who have a hearing loss (i.e. language skills).
For example, in the study by Nicholas and Geers (2006) the researchers identified that language factor scores were found to
increase significantly with younger age at amplification. However, the study also identified that there was no association
with duration of hearing aid use and language outcome.
However, studies by Kiese-Himmel and Reeh (2006), Musselman and Kircaali-Iftar (1996), Pittman et al. (2005), and
Wake et al. (2005) did not observe a relationship between age of hearing aid fitting and various outcomes such as
expressive language, receptive language, and speech production.
However, Australian research reported by Wu and Brown (2004) seems to indicate the vital role of a „critical age‟ in
determining outcomes for children who have a hearing loss. Wu and Brown (2004), using a factor analysis framework,
identified three categories which impacted on receptive and expressive language. These categories include age at diagnosis,
age at fitting of first hearing aids, and age at commencement of Auditory-Verbal therapy. The results of this research
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should be interpreted with caution as any of these three categories could have potentially had an impact on outcomes and
not just the age of first fitting of hearing aids.
Additionally, Marttila and Karikoski (2006) observed that children fitted with hearing aids earlier were more likely to use
their hearing aids bilaterally.
In summary, the age of fitting of hearing aids may influence outcomes for children who have a hearing loss. Timely access
to audition is likely support the development of speech and language skills.
As with many other variables, it is likely that age of fitting of hearing aids interacts with other variables (such as age at
diagnosis and commencement of intervention programs). This finding highlights the complex inter-relationship between
variables and their influence on outcomes.

Age at cochlear
implantation

Key summary points
This synthesis of evidence identified 44 research studies which reported on the influence of age at cochlear implantation on
a range of outcomes for children who have a hearing loss.
It must be noted that across this extensive number of studies, there were different aspects of speech, language, auditory,
reading and psychological development that were measured using a range of different methodologies.
The synthesis of evidence clearly demonstrates that the earlier the implantation, the better the outcomes. However, what
confounds this finding is the interaction between variables within the child who has a hearing loss, namely age of onset of
the hearing loss, age of detection of the hearing loss, age at the time of cochlear implantation, and duration of use of a
cochlear implant.
Generally, children implanted at a younger age performed better than their peers implanted at an older age. However, there
was widespread variability in the literature as to what constitutes „young age‟. The „young‟ age of implantation ranged from
0;4 to 5;0 years. To a large extent this was dependent on recency of the literature, with recent publications reporting on
implantation withn12 months of birth compared to older publications examining implantation up to a few years after birth.
The influence of age at cochlear implantation was particularly noticeable for speech and language outcomes for children
across a range of outcome measures. However, in a surprising finding based on a series of research studies, Geers, Brenner
and Davidson (2003) and Geers (2004) reported that age at implantation did not influence post implantation outcomes. All
their subjects were implanted after the age of two and hence the loss of auditory input during the very early formative years
could not be recovered. From a time measurement perspective, Geers, Nicholas and colleagues (2003, 2004) suggest that by
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the time these measurements were taken (at 8;0 years), the early advantages gained through implantation may no longer be
apparent.
These issues raised by Geers, Nicholas and colleagues (2003, 2004) highlight the current trend towards earlier implantation
at a young age (under 2;0 years) to achieve optimal outcomes. However, much of the current literature available reports on
outcomes for children who start using cochlear implants after 2;0 years and it is likely that emerging literature will report
on outcomes for children who start using cochlear implants earlier than 2;0 years. Capturing outcomes from very young
children may also pose unique methodological difficulties (such as administration and appropriateness of outcome
measures).
Other measures of outcomes were reported, albeit in a limited way, with only a small number of studies commenting on
them. These include functioning in mainstream education, psychosocial development, quality of life and academic
achievement. Generally the influence of age at implantation on these variables was not as strong as that of speech and
language measures. This could be due to the fact that by the time these outcomes were considered, other factors such as
educational and communication approach, family functioning and support, may also play an influencing role. Additionally,
given that implantation of infants is relatively new, future research in the coming years may provide additional information
on longer term outcomes.
In summary, a child‟s age at the time of cochlear implantation does influence outcomes for children who have a hearing
loss. The younger a child is when they receive a cochlear implant, the better the outcomes. However, there is no consensus
regarding a minimum age or an optimum age for implantation. With advancements in cochlear implant technology, the age
at implantation continues to fall. It must be recognised that success following implantation is dependent upon high quality
intervention services.

Communication options

Key summary points
This synthesis of evidence identified 34 research studies which reported on the effect of communication approach on a
range of outcomes for children who have a hearing loss.
The methodology of the studies covered a range of:
o

Ages, varying from a few months to adolescence

o

Types of hearing loss
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o

Habilitation methodologies along with wide ranging descriptions of communication options

o

Outcomes: These are listed in descending order of frequency of use; speech perception; speech production,
receptive vocabulary, expressive language, expressive vocabulary, expressive syntax, reading, social
emotional, auditory skills, academic skills, working memory, parent-child interaction, spelling, cognition
pragmatics.
Where the same variable was tested, different tasks were used for this, with the exception of receptive
vocabulary that was most frequently assessed using the Peabody Picture Vocabulary Test.

Twenty of the 34 studies (59%) reported on outcomes for children who used cochlear implants who utilised Oral
Communication or Total Communication approaches, with 16 focussing on speech (perception and intelligibility) and
language outcomes (vocabulary and syntax), two on reading, one on social-emotional and one on academic and reading.
This focus on speech and language was not surprising given that one of the primary goals of cochlear implantation is to
enhance access to and development of spoken communication. However, where this has occurred, in general the focus has
been on the building blocks of speech and language and not on the effectiveness of conversational speech and
communication effectiveness. As the ultimate goal of any speech and language intervention, its absence is conspicuous.
One possible hypothesis for this absence could be the inherent difficulties in quantifying such outcomes for research
purposes.
Taken as a whole, these studies indicate that one habilitation method is no better than another and communication method
is not necessarily a major determinant of outcomes. This is evident in the work of Geers (2003), Geers, Brenner and
Davidson (2003), Geers, Nicholas and Sedey (2003) and Stacey et al. (2006) who all found that after controlling for factors
such as child characteristics, family characteristics and demography, the habilitation mode accounted for 5-12% of the
variance in outcomes. This points to the importance of considering all these factors when considering outcomes as well as
noting them as possible confounders within the studies under scrutiny. Other possible confounding factors include the
natural course of development of a child who has a hearing loss, access to and use of good quality health services and
evolving family support and environment, level of residual hearing
Trends for outcomes for which there were four or more studies reporting on the variable included:
o

Speech perception In all nine studies, children in Oral programs outperformed those who were in Sign
programs (all these studies involved children who used cochlear implants)

o

Speech production In all eight studies, children in Oral programs outperformed those who were in Sign
programs (all but one of these studies involved children who used cochlear implants)

o

Receptive vocabulary In the six studies, four reported no difference and two reported in favour of Sign
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programs (four related to cochlear implant use)
o

Receptive syntax; In all four studies, no differences were reported (all these studies involved children who used
cochlear implants)

o

Expressive language In the five studies, four reported no difference and one reported in favour of Oral systems

o

Expressive vocabulary In the four studies, two reported no difference (neither of these studies involved
children who used cochlear implants), one reported in favour of Oral systems (this study involved children who
used cochlear implants) and one reported in favour of Sign systems, noting that children in Sign systems had
better pre cochlear implant vocabularies than those in Oral systems

o

Expressive syntax In the five studies, two reported no difference and three reported in favour of Oral systems
(four studies did not involve children who used cochlear implants)

o

Reading In the four studies, three reported no difference and one reported in favour of Oral systems

o

Social emotional. In all four studies, no differences were reported,

These trends need to be considered in light of other trends where in some studies there were differences in some outcomes
but not in others within the same cohort (e.g. Horn et al. 2005 reported that Oral communication positively influenced
speech perception and expressive language but not cognitive development or receptive language).
The evidence for the other listed outcomes is limited because so few studies were available. The following information
summarises the number of studies and outcomes:
o

auditory skills (two studies; one no difference and one favouring Oral)

o

academic skills (two studies, both mixed but in one the additional influence of socioeconomic status was
apparent)

o

working memory (two studies; one no difference and one favouring Oral)

o

parent-child interaction (one study, favouring Signing)

o

spelling (one study, favouring Oral)

o

cognition (1 study; no difference)

o

pragmatics (1 study; favouring Signing)

These findings indicate no clear-cut support for one communication option over another. This exists even in the absence of
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the known influencing variables that include:
o
o
o
o
o

level of residual hearing
speech intelligibility and speech perception skills prior to cochlear implantation (Dowell et al. 2002; Osberger,
Zimmerman-Phillips and Koch 2002)
„oral potential‟ (Dowell et al. 2002, p. 14)
geography and socioeconomic status (Martineau et al. 2001) and
access to appropriate and ongoing high quality services

In reality, the trends indicate a complex relationship between variables as well as the probability that different
communication options are likely to support different aspects of communication development. From the current body of
available research it is not clear how these diverse influencing factors interact with the different influencing variables.
In summary
Children who use a cochlear implant appear to be advantaged by an Oral program for speech perception and production,
but factors such as residual hearing may be additional variables that influence outcomes
The development of receptive vocabulary may be facilitated by the use of sign language, especially in the early years. In
contrast, both oral and sign systems seem effective for the development of expressive vocabulary.
Oral language use may facilitate the development of syntax.
Children‟s social and emotional development does not seem to be more influenced by one communication system than
another (however, only four studies were available on this issue).
Children‟s reading development does not seem to be influenced more by one system than another. However, in the four
studies available on this issue, what was not clear was what level of language competence the children had in their
preferred communication mode (Sign or Oral), as this is a significant predictor or reading success
This body of research provides no information about children‟s success, or otherwise in discourse, be that handling
classroom discourse; conversing with peers, family members or significant others; role playing; directing peers; telling
jokes; and exchanging secrets. The ultimate aim and success of any communication program is to enable people to do these
things.

Lip reading ability

Key summary points
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This synthesis of literature evidence identified only one research study contributing evidence on the relationship between
lip reading ability and children‟s outcomes.
The findings from the study by Dodd, McIntosh and Woodhouse 1998 provide preliminary evidence that expressive and
receptive vocabulary do not seem to be predicted by early lip reading skills. However, lip reading ability may be a predictor
of later phonological development. Dodd, McIntosh and Woodhouse (1998) highlight that within their sample, there was
great variability in phonological skills. They attribute this to age, IQ, memory, and the amount and the type of intervention.
They conclude by stating that no single factor seems to account for children‟s rate of development. Rather, all factors seem
to interact.

Intensity of intervention Key summary points
This synthesis of literature evidence identified seven research studies that examined the relationship between the intensity
of intervention and children‟s outcomes.
On the basis of the majority of evidence it appears that the intensity of intervention does not necessarily influence
children‟s communication outcomes.
Geers (2003), Geers, Brenner and Davidson (2003), Nicholas and Geers (2003b), Tobey et al. (2003) in their various
research studies involving children who used cochlear implants have identified that the amount of therapy does not seem to
influence a range of outcomes, including reading ability, speech perception, speech intelligibility etc.
Additionally, the duration of Auditory-Verbal therapy in the study by Wu and Brown (2004) did not significantly impact on
children‟s receptive or expressive language skills.
However, in contrast, Hodges et al. (1999) identified that private therapy in addition to school based therapy significantly
improved speech perception scores over school therapy alone. It must be noted that all these children were from higher
socioeconomic backgrounds and used an Oral communication approach. Hodges et al. (1999) suggest that a combination of
factors, rather than private therapy alone, probably contributed to this outcome.
Martineau et al. (2001) suggested that family-focussed services in combination with specific intervention targeted at the
child seemed to produce positive benefits. The authors question however whether several other services (such as speech
language therapy, psychological child guidance, specialised nursery attendance), which did not influence outcomes, could
have shown an influence if they were available in greater quantities. It must also be noted that this research did not identify
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the significance of the global amount of child-targeted services.

Therapist experience

Key summary points
This synthesis of literature evidence identified five research studies that examined the relationship between therapist
experience and children‟s outcomes.
The findings from the research reported by Geers, Brenner and Davidson (2003), Geers (2003), Geers, Nicholas and Sedey
(2003), Nicholas and Geers (2003b) and Tobey et al. (2003) indicate that therapist experience on its own does not influence
outcomes for speech perception, reading ability, receptive language, expressive language, social-emotional development,
and speech production for children who have a hearing loss.
It must be acknowledged that therapist experience was not investigated as an individual variable. Rather it was considered
among other educational variables such as therapy hours, parent participation, public/private, classroom placement,
communication mode.
Further research involving other sample populations from different parts of the world is required as current evidence is
based on one research initiative alone.

Early intervention /
educational placement
(public versus private)

Key summary points
This synthesis of literature evidence identified five research studies that examined the relationship between the type of
educational placement (public versus private) and children‟s outcomes.
All five papers, produced by Geers, Nicholas, Tobey and colleagues, concluded that the nature of schooling (private versus
public) for children who had a hearing loss had little impact on a range of outcomes such as reading ability, speech
perception, receptive language, expressive language, social-emotional development, and speech intelligibility.
The results from these publications however should be considered with caution as these multiple publications seem to arise
from a single source of research. These findings need to be repeated across different contexts to strengthen confidence in
their implications.
In summary, based on the limited evidence, public educational placement compared to private educational placement does
not appear to influence outcomes for children who have a hearing loss.
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Early intervention /
educational placement
(mainstream versus
special)

Key summary points
This synthesis of literature evidence identified eight research studies that examined the relationship between educational
placement (mainstream versus special school) and children‟s outcomes.
The combined findings of these researchers seem to indicate that children who attend a mainstream educational setting
where they are integrated with hearing children have better outcomes in certain areas when particular measures are used i.e.
successful graduation/academic achievement, reading ability, receptive and expressive language, speech production, and
speech intelligibility.
Tobey et al. (2003) provide an explanation for this. Their research identified that children in mainstream classrooms have
better oral communication performance. These authors suggest that this might be due to children in these mainstream
classrooms having to rely on listening and talking in contrast to children in special education classrooms where the need to
use listening and talking may be reduced.
It must be noted, however, that similar research by Geers, Brenner and Davidson (2003) did not find any difference in
speech perception outcomes for children who attended mainstream schools in contrast to children who attended special
schools. The primary rehabilitative factor associated with improved speech perception was communication mode rather
than mainstream or special education placement.
In summary, attending mainstream education may positively influence outcomes for children who have a hearing loss
compared to attending special schools. It is likely that the positive finding of speech and language improvement in children
who attended mainstream schools could be a result of the encouragement of spoken language use within this context.
Another issue which needs to be recognised, and taken into consideration while interpreting these results, is that some
children with certain skills and characteristics are more likely to attend mainstream schools and succeed in them compared
to other children.

Early intervention /
educational placement:
(home versus centrebased)

Key summary points
Only one research study that examined whether home-based or centre-based therapy had more of an influence on children‟s
outcomes was identified.
In this research, the practice setting (either home or centre-based) was not significantly related to children‟s academic
achievement.
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It should also be noted that in this research the children who received home based services also received centre-based
intervention. Caution is therefore required when interpreting this result.
In summary, findings from the one research study indicate that home-based early intervention in combination with centrebased early intervention, compared to centre-based early intervention alone, does not influence academic outcomes for
children who have a hearing loss. However, given the limited evidence base and methodological issues, caution is required
when interpreting these findings.

Family structure

Key summary points
This synthesis of literature evidence identified eight research studies that examined the effect of family structure on
children‟s outcomes.
Research by Calderon and Low (1998) indicates the potentially positive influence of the presence of the father of children
who have a hearing loss. These authors indicate that fathers may have a direct influence on their child‟s academic and
language skills and this might potentially be due to children being more exposed to language and communication
stimulation from both mother and father. Additionally, it might also be due to general interest in the well being of the child
expressed by both parents (Calderon and Low 1998).
Findings from Geers (2003), Geers, Brenner and Davidson (2003), Geers, Nicholas and Sedey (2003), Nicholas and Geers
(2003b), and Tobey et al. (2003) however are mixed. While family size seems to have an impact on speech perception,
receptive and expressive language, speech intelligibility and speech production, it does not seem to have an impact on
reading ability and social-emotional development.
Musselman and Kircaali-Iftar (1996) also reported on the lack of any influence of family size on children‟s expressive
language and speech production. Findings from this research should be considered with caution due to the subjective and
retrospective nature of the study.
Powers (2003) found that a smaller family size was not predictive of better academic achievement.
In summary, family structure, in terms of presence or absence of father and family size, may influence outcomes for
children who have a hearing loss. While this was particularly noticeable for speech and language outcomes, outcomes in
relation to other variables were typically not reported. These findings indicate that service providers may need to be aware
of the family structure (especially family size) when considering intervention services for children who have a hearing loss.
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Place of residence

Key summary points
This synthesis of literature evidence identified only one research study addressing the influence of place of residence on
children‟s outcomes.
From the evidence presented, place of residence did not have a significant influence on the speech or language development
of children who had a hearing loss.
This result needs to be interpreted with caution as only one study was considered and place of residence was simply
categorised on the basis of geographical location rather than other variables associated with the location.

Family functioning

Key summary points
This synthesis of literature evidence identified only one research study examining the influence of family function on
children‟s outcomes.
Family functioning did not correlate with any language or cognitive outcome measure in this study. However, Wake et al.
(2005) acknowledged that the lack of a parent-child interaction or family participation measure was a limitation and may
have potentially affected the result.
In light of the limited evidence base, this result should be interpreted with caution.

Family centred versus
child-centred early
intervention

Key summary points
This synthesis of literature evidence identified only one research study examining the influence of the focus of therapy (i.e.
child- or family-centred) on children‟s outcomes.
Higher academic achievement was positively associated with parent-centred services. There was no significant relationship
between child-centred services and academic achievement.
The result from this research highlight the importance of parent-centred services, however it is important to note that this
finding is based on a single study.
In summary, this one research study provided evidence that family-centred practice may influence academic achievement
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in older children who have a hearing loss. However, there was ambiguity in this research study regarding definitions of
family-centred and child-centred practices.

Maternal
characteristics

Key summary points
This synthesis of evidence identified three research studies which reported on the influence of maternal characteristics on
outcomes for children who had a hearing loss.
Of the three studies, two were by one researcher (Pressman 1999 a&b) indicating a relatively small volume of research
evidence pertaining to maternal characteristics.
Three aspects of maternal characteristics were investigated in these three studies. While all three studies investigated
expressive language outcomes, each study investigated unique maternal characteristics. This highlighted the need for
cautious interpretation of the literature.
The general trend from three research studies indicated that maternal characteristics may play a role in expressive language
development. Pressman and colleagues (1999 a&b) highlight emotional communication to be “language of the baby” and
this communication may support mutual understanding and even provide a context for understanding unclear symbolic
communication. The two studies by Pressman and colleagues (1999 a&b) indicated that when mothers are sensitive and
emotionally available, young children who have a hearing loss tend to make stronger language gains than when they are
not.
The single study by Spencer and Meadow-Orlans (1996) identified that maternal responsiveness by 1;6 years was the
strongest single predictor of pre-planned play. This indicated a cumulative effect over the study period of maternal
responsiveness which in some way was related to children‟s pre-planning of play acts. Given that this is the only study
which reported on maternal responsiveness and that it only included a small sample size, caution is urged in generalising
observations from its findings.
Further research is required in order to investigate maternal characteristics and their influence on older children over a
longer period of time and across different outcome constructs.

Maternal employment

Key summary points
This synthesis of literature evidence identified two research studies focussing on the influence of maternal employment on
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children‟s outcomes.
No significant correlation between maternal employment and academic achievement, or speech and language development
was observed.
Easterbrooks, O‟Rourke and Todd (2000) found that most mothers were spending a notable amount of time in therapy at
home, regardless of their employment status.
Musselman and Kircaacli-Iftar (1996) found no difference in maternal employment status (working/not working) between
children who had „High Speech‟ and those who had „Low Speech‟.

Parental mode of
communication

Key summary points
This synthesis of literature evidence identified two research studies that examined the influence of parental communication
on children‟s outcomes.
The findings from Calderon‟s (2000) research indicate that maternal communication skills prove to be a significant
predictor for language development, early reading skills and social-emotional development. The findings indicate that
mothers who demonstrated better communication skills also had children who had higher language and reading scores and
fewer behavioural problems.
The findings from Nicholas and Geers (2003a) suggest that parental use of sign was reflected in the child‟s output. What
could not be determined was whether the breadth of the mothers‟ sign vocabulary was a cause or a result of the child‟s
communicative competence. The authors of this review caution against drawing the link between parental sign competence
with the child‟s sign competence, as it was not possible to ascertain what the child actually saw and received from the
parent.

Parental hearing status

Key summary points
This synthesis of evidence identified eight research studies which reported on the influence of parental hearing status on a
range of outcomes for children who had a hearing loss.
Several different aspects of speech and language were reported along with academic achievement, play, quality of life and
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other generic measures.
It must be noted that there was wide variability in the research included in this synthesis. The variability included: the
sample (ranging from 1;0 to 16;0 years), definition of parental hearing status, methodology (cohort, survey) and outcomes
measured (speech, language, quality of life etc.). These issues need to be considered when interpreting the results.
The synthesis of evidence indicated that having a parent who has a hearing loss can influence the outcomes of children who
have a hearing loss. For example, the trend in the literature indicates that children who have a hearing loss tend to do better
in academic achievement and reading ability if they have at least one parent who has a hearing loss. Stacey et al. (2006)
highlight that this could be due to the children receiving earlier language development opportunities and more informed and
empathetic acceptance and management of hearing loss by parents who themselves have a hearing loss.
In terms of speech and language outcomes, only a handful of research studies reported on this. Their findings indicated that
whilst some aspects of speech and language might be influenced by parental hearing status (such as number of words),
generally there was no obvious influence. It must be noted that in these instances data was only captured for young children
(up to 2;6 years) and more research to capture longer term outcomes for older children is required. Similarly, for other
outcome measures (such as play, quality of parent child interaction, socio-emotional development), there is insufficient
research to arrive at tangible conclusions.

Parental involvement

Key summary points
This synthesis of evidence identified 11 research studies which reported on the influence of parental involvement on a
range of outcomes for children who had a hearing loss.
It must be noted that different outcomes were measured with speech and language skills being the most common. However,
different aspects of speech and language were measured using different methodologies. Children up to the age of 12;0 years
were included in this cohort of research studies and hence it is unknown what the effect of parental involvement has on
adolescent development.
Additionally it is likely that the definition, amount, and quality of parental involvement varied between studies.
Parental involvement did not seem to have a significant effect for older children (aged between 5;0 and 12;0 years) in terms
of speech and language skills, academic achievement and social and emotional development. However, in younger children
(5;0 years and under), parental involvement was found to contribute to positive findings in terms of receptive vocabulary
language skills, cognitive ability and functioning and reading ability. However no such findings could be extrapolated for
socio-emotional development.
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In the study by Calderon (2000), school-based parental involvement seemed to predict early reading skills but also shared
predictive power with maternal communication. That is, the children of mothers who demonstrated better communication
skills with their children, had higher language and reading scores and less behaviour problems (when children‟s hearing
loss was controlled in calculations). Maternal use of additional services predicted poor outcomes for social and emotional
development. Calderon (2000) suggests that this might be due to this group of children entering a program later, which may
have an impact on outcomes, resulting in parental need to access a greater range of additional services. For these same
reasons, this group of children may also require greater service intensity. Similar positive benefits for language outcomes
from family involvement have also been reported by Moeller (2000).
In interpreting this information it must be noted that only two research studies reported this finding and the results should
therefore be considered with caution.
In summary, it is unclear what role parental involvement plays in outcomes for children who have a hearing loss. While it
may seem that in young children (under 5;0 years) parental involvement may have an important influencing role, there
could be a lesser effect in older children (aged 5;0-12;0 years). There is no research on adolescent children who have a
hearing loss that explores the role played by parents in the outcomes they achieve.
More research is required to identify what role parental involvement plays in outcomes for children who have a hearing loss
across a range of ages in both the short and long term.

Parental compliance

Key summary points
This synthesis of literature evidence identified only one research study examining the relationship between parental
compliance with treatment and children‟s outcomes.
The results of this study indicate that parental compliance was not related to children‟s academic achievement. However,
this needs to be interpreted with caution, as it was based on only one study and only evaluated one outcome domain.
This individual study also identified that it is difficult to differentiate between parental compliance and parental
involvement. This may have led to errors in the parent compliance evaluations, which could potentially have influenced the
findings.
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Parent guidance

Key summary points
This synthesis of literature evidence identified only one research study related to the influence of parental guidance on
children‟s outcomes.
This study found that the parents of children who had „High Speech‟ were more likely to provide structured teaching
through parent guidance programs, than parents of children who had „Low Speech‟. However, the association between
parent guidance and better spoken language in children was not significant. Qualitatively the level of the parent guidance
programs varied considerably between the parents of children who had „High Speech‟ and those who had „Low Speech‟.
This result needs to be interpreted with caution due to the limited evidence base.

Parental stress and
coping

Key summary points
This synthesis of literature evidence identified three research studies examining the relationship between parental stress/
coping and children‟s outcomes.
Findings from the two studies (Hintermair, 2006; Marino et al. 2003) seem to support existing literature which suggests that
parents who experience less stress have children who have better social-emotional development and expressive and
receptive language skills.
It must be recognised that it is unclear whether parents are less stressed because their children have better social-emotional
development or vice versa. This cross-sectional study does not answer this question.
Interestingly in the study by Pipp-Siegel, Sedey and Yoshinaga-Itano (2002), the predictors of parental distress were:
frequency of hassles;
social support; and
annual family income
Predictors for maternal stress were:
disabilities in addition to hearing loss;
more delayed language relative to the child‟s chronological age; and
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less severe degrees of hearing loss.
These findings indicate that in this sample of parents who had children who had a hearing loss, and who were provided
with early detection, early intervention, and ongoing support; stress levels were similar to families who had children who
had normal hearing. However, there are factors such as children having additional disabilities and language delays which
predisposed mothers of children who had a hearing loss to clinically significant stress levels. This highlights the need for
regular evaluation and monitoring to identify and provide appropriate support.
This small number of studies adds to the evidence that parental stress, child behaviour, and outcomes seem to be correlated
(Hintermair 2006). However, additional research, especially in relation to long term outcomes, is required to capture rich
information on parental stress and coping given that the family environment is continually evolving.

Quality of parent-child
interaction

Key summary points
This synthesis of evidence identified only two research studies that reported on the influence of the quality of parent-child
interaction on a range of outcomes for children who had a hearing loss.
Both research studies included young children who had a hearing loss and their mothers (those with normal hearing and
those who had a hearing loss).
The trend from these two publications indicates that the quality of parent-child interaction plays a role in determining
outcomes for children who have a hearing loss.
Children‟s language gain was found to benefit the most from a parent with higher emotional availability (Pressman et al.
1999 a,b). The more emotionally supportive mothers were the ones who participated in systematic intervention
(intervention services and social support).
Spencer and Meadow-Orlans (1996) found that maternal responsiveness was the strongest single predictor of pre-planned
play which increases as the child‟s age and development progresses.
The mothers who had a hearing loss had personal experience with visual communication which improved the quality of
their interaction with their children. Whilst the mothers who had normal hearing had to learn visual communication, they
also had to come to accept the implications of the diagnosis of their child‟s hearing loss and then become competent in a
communication method with which they were not used to or trained in.
These results should be interpreted with caution due to methodological limitations (correlational study designs), limited
evidence, and the methodological intricacies associated with understanding the complexities of parent-child interaction and
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replicating it in a research setting. More research is required to identify influence, if any, quality of parent-child interaction
has on the short and long term outcomes of children who have a hearing loss.

Duration of hearing aid
use

Key summary points
This synthesis of evidence identified three research studies investigating the effect of duration of hearing aid use on speech
and language outcomes for children who have a hearing loss.
Blamey et al. (2001b) and Kiese-Himmel and Reeh (2006) investigated the duration of hearing aid use and its influence on
expressive and receptive vocabulary and speech production. The general trend from these two studies suggests that longer
use of hearing aids is positively associated with improved receptive and expressive vocabulary (especially in the short term)
and aspects of speech production.
Nicholas and Geers (2006) compared the expressive language outcomes of children when using cochlear implants and
when using hearing aids (i.e. prior to cochlear implantation). Their findings indicated that while the duration of cochlear
implant use was significant, duration of hearing aid use was not. This finding suggests the positive benefits of cochlear
implants over hearing aids in this population of children. However, given the limited evidence available, the
generalisability of this finding should be considered with caution.

Duration of cochlear
implant use

Key summary points
This synthesis of evidence identified 19 research studies which reported on the influence of the duration of cochlear
implant use on a range of outcomes for children who have a hearing loss.
It must be noted that there was significant heterogeneity in this cohort of research. The age of cochlear implantation ranged
from 5 months to 15.5 years. Similarly the duration of cochlear implant use ranged from 3 months to 10.3 years. Different
outcome measures were reported however speech and language skills were common outcome constructs measured.
However, different aspects of speech and language were measured using different methodologies.
A longer duration of cochlear implant use was generally found to positively influence speech production, speech
intelligibility, receptive and expressive language, auditory skills and reading ability. However, this finding was not
consistent across all studies. Studies by Geers (2004), Houston et al. (2005), Pittman et al. (2005), Schawers et al. (2004)
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and Spencer (2004) found that a range of measures were not influenced by duration.
In terms of other outcomes such as social functioning, cognitive development, academic achievement, and quality of life, a
similar mixed picture was apparent. A longer duration of cochlear implant use appears to influence attention and social
behaviour (in kindergarten children), cognitive development, academic achievement and quality of life, these findings are
derived from only three research studies. Given the limited evidence base for these findings, caution is required when
interpreting these results.
It is inherently difficult to differentiate the effect of duration of cochlear implant use from other potentially confounding
and related variables such as age at implantation and the normal trajectory of development over time.
Findings from this cohort of research present a mixed picture on the effect of duration of cochlear implant use. While the
general trend seems to indicate that longer use of a cochlear implant may positively influence a range of outcomes,
evidence in support of this is conflicting, limited and heterogeneous. Therefore, more good quality research is required to
determine the precise influence of the duration of cochlear implant use for children who have a hearing loss.
In summary, duration of cochlear implant use may influence outcomes for children who have a hearing loss, with longer
duration related to positive outcomes. While longer duration of access to audition clearly offers important benefits, other
confounding variables, such as age of implantation, mean that this concept cannot be considered in isolation.

Having a cochlear
implant (versus using
hearing aids and not
using a cochlear
implant)

Key summary points
This synthesis of evidence identified four research studies which reported on the influence of having a cochlear implant on
a range of outcomes for children who have a hearing loss.
It must be noted that a variety of outcomes were measured using different methodologies. The predominant age of the
children in this group of studies was approximately 10;0 years of age.
Having a cochlear implant was associated with positive scores in terms of speech perception and speech intelligibility when
compared to children who did not have a cochlear implant (Stacey et al. 2006). However, when communication was
measured, children who used hearing aids were more likely to score at or above age level when compared to children who
used cochlear implants (Bat-Chava, Martin & Kosciw 2005). It must be noted that these two studies were heterogeneous
and hence this comparison should be considered with caution. What is also unknown is the relationship between cause and
effect. That is, it is unknown if children who were provided with hearing aids had good hearing levels to begin with, when
compared to those children who were implanted, and hence had better outcomes.
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Other outcomes were poorly reported in this group of research studies. Hintermair (2006) found that children who used a
cochlear implant had less frequent socio-emotional problems. The author postulates that this might be due to increased
“auditive connection” (pg 509) and inclusion in the world thus helping children with orientation and self regulation. The
one study that investigated successful graduation from therapy (Easterbrooks, O‟Rourke & Todd et al. 2000) indicated that
the use of a cochlear implant did not have an effect on graduation. The authors postulated that one reason for this result
might due to the fact that successful students without implants tended to have a milder degree of hearing loss.
In summary, having a cochlear implant may influence aspects of speech and language in young children who have a loss.
Current literature body is narrowly focussed on limited outcomes and that too evaluated only in the short term. More
research which investigates other broader measures such as language, quality of life and socio-emotional development, over
a longer term is required.

Consistency of use of
hearing technology

Key summary points
This synthesis of evidence identified one research study which reported on the influence that long term cochlear implant
use has on a range of outcomes for children who have a hearing loss. Children in this study were generally older (16;0
years) and had an average of approximately 10;0 years of cochlear implant use.
The findings from this research study indicated that long term, consistent use of cochlear implants was associated with
higher speech perception and speech production scores. While not as significant as speech outcomes, academic
achievement and vocational outcomes for this cohort were also influenced by consistent and long term cochlear implant
use.
It is important to note that it is not known whether these improvements reflected the effect of the use of a cochlear implant
or merely development over time since there was no comparison group in the retrospective study. While these findings are
encouraging, more research is required to build on this limited evidence base. This needs to be considered when
generalising these results.

Cochlear implant
characteristics

Key summary points
This synthesis of evidence identified nine research studies which reported on the influence of cochlear implant
characteristics on a range of outcomes for children who have a hearing loss.
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It must be noted that different aspects of cochlear implant characteristics were investigated in these nine studies. 1 study
investigated the cochlear implant model, six studies investigated processing strategies, and six studies investigated active
electrodes.
Different outcomes were also measured using different methodologies. Outcomes measured included: different aspects of
speech, auditory skills, reading ability, cognitive development and socio-emotional development.
The one study which investigated different models of cochlear implant did not identify any difference in auditory skills of
users of Med-EI, Nucleus Mini 24 or Nucleus Mini 22 at 0;6 years and 1;0 years after cochlear implantation.
The six studies which investigated processing strategy identified that the processing strategy may influence aspects of
speech perception. Specifically, the SPEAK processing strategy, either in combination with other cochlear implant
characteristics (such as number of active electrodes, electrical dynamic range, and average growth of loudness) or on its
own, accounted for a notable amount of variance in speech perception scores.
Similar findings were also reported for speech production scores and socio-emotional development. The one study which
reported on reading ability (Geers 2003) identified that duration of SPECTRA processing strategy and larger dynamic
range correlated with better reading ability.
Similarly, the six studies which investigated number of active electrodes identified that number of active electrodes may
influence receptive and expressive language scores and socio-emotional development, especially when combined with
processing strategy, electrical dynamic range and average growth of loudness. However, when investigated on its own, the
number of active electrodes was not found to influence response delay or speech perception.
In summary, the precise role of functioning and characteristics of an implant on outcomes for children who have a hearing
loss is unclear. Current evidence is limited and due to heterogeneity, a precise conclusion cannot be attained. Hence further
research is needed to identify what, if any, role the various features of cochlear implant play in short and long term
outcomes for children who have a hearing loss.

Cochlear implant
centre attended

Key summary points
This synthesis of evidence identified one research study which reported on the influence of location of cochlear implant
centre on speech perception scores for children who use a cochlear implant.
Two cochlear implant centres (Melbourne and Sydney) were studied in this publication. Speech perception scores for
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children who used cochlear implants were analysed and compared. Significant differences were found in the outcomes of
children between these two clinics.
Sarant et al. (2001) suggest that initial cochlear implant candidate selection processes and pre-operative treatment were
factors which may provide an explanation for these findings. Additionally children, who received their cochlear implants in
Sydney had significantly better aided hearing at 2 kHz and were more likely to be using oral communication prior to
cochlear implantation than children who received their cochlear implants in Melbourne.
Given the limited source of evidence and potential confounding factors, caution is required when making generalisations
from this result.
More research is required before definite conclusions can be drawn.

Use of unilateral versus
bilateral hearing aids

Key summary points
This synthesis of evidence identified one research study which reported on the influence of unilateral versus bilateral
hearing aid use on speech outcomes.
The findings from this research indicate that there may be differences in the performance of children using unilateral and
bilateral hearing aids.
However, Musselman and Kircaali-Iftar suggest that in their sample of 20 children, there was a tendency for the „High
Speech‟ group children to have more aided hearing, which, while not statistically significant in this small group, might be
clinically important.
Given the limited evidence base, more research is required to substantiate the use of binaural versus monaural hearing aids.

Concurrent access to,
and use of, oral and
signed communication
systems

Key summary points
In this systematic review of the literature, 23 articles were identified that addressed access to, and use of, oral language
learning and signed language learning. However, only two studies (Pizzuto et al. 2001; van den Bogaerde & Baker 2002)
were of direct relevance and even so, their aims did not align with the objective of this section of the literature review.
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Also, the majority of participants in these two studies had parents with a hearing loss so these findings cannot necessarily
be applied to children with a hearing loss and normally hearing parents. The two remaining studies (Preisler & Ahlstrom
1997, Tye-Murray, Spencer & Woodworth 1995) were used to corroborate the findings of Pizzuto et al. (2001) and van den
Bogaerde and Baker (2002).
The level of evidence for all these studies is not high.
Three of the four studies (Pizzuto et al. 2001; Preisler & Ahlstrom 1997, van den Bogaerde & Baker 2002) involved
languages other than English and the final one (Tye-Murray, Spencer & Woodworth 1995) involved American English.
This absence of Australian data limits discussion about the contributions of Auslan or Australian Signed English on the
development of oral and signed communication skills. Conclusions therefore can only be extrapolated from these other
languages to the Australian context.
These studies provide information on a narrow range of language and communication domains as they describe vocabulary
and grammar, a little on phonology but nothing on pragmatics and discourse nor voice quality or fluency of oral language.
These studies do not provide information on the long term impact of the concurrent access to, and use of, oral language
learning and signed language learning (signed English or Auslan) on the development of oral or signed communication
skills commensurate with non-verbal abilities as three of the studies do not include children beyond the age of 7 years and
one study does not include children over the age of 15 years.
Children seem to demonstrate better vocabulary and grammar skills in their native sign language than oral language as this
trend was apparent in the study of Italian children by Pizzuto et al. (2001) and the Dutch children by van den Bogaerde &
Baker (2002). All 11 Italian children performed better when using Italian sign language than oral language for vocabulary
knowledge, with four of them equalling their hearing peers. A similar trend was apparent for comprehension of grammar,
with improved performance when using Italian sign language than oral language but none of them equalled their hearing
peers. The key observation, however, is that magnitude of change was significantly greater for vocabulary than grammar.
Similarly, the three Dutch children all performed better in Dutch sign language than in oral language on expressive
language measures for vocabulary size and utterance length. Notably, their utterances were longer when they combined
Dutch sign language and spoken Dutch. Two of the three Dutch children began using signed first words ahead of spoken
words (no data for third) and all three used combinations of signs in Dutch sign language ahead of oral language but for
both measures they occurred at the time when these emerge in hearing children. Word combinations in spoken Dutch
occurred at the latter end of the expected age range for children with normal hearing. These findings suggest that that
exposure to native sign language better facilitates language acquisition than oral language. They also imply that the
concurrent access to and use of oral language learning and signed language learning impacts positively on the development
of oral and/or signed communication skills with respect to vocabulary and grammar acquisition.
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More specifically concurrent access to native sign and oral language seems to better facilitate vocabulary development than
access to native oral language alone. This is so because all 14 children in these studies by Pizzuto et al. (2001) and van den
Bogaerde & Baker (2002) had some exposure to their native oral and sign language and for all of them their performance
on vocabulary was greater using their native sign than oral language. Interestingly, this occurred for the 6 Italian children of
hearing parents who appeared to have greater and predominant exposure to spoken Italian than Italian sign language. More
particularly the data imply that native sign language exposure facilitates vocabulary acquisition irrespective of whether
children are predominantly exposed to native sign language or native oral language.
More specifically, the influence of concurrent access to native sign and oral language on grammar acquisition is less clear.
This is so because there appeared to be no difference in grammar comprehension when it was presented using native sign
language or oral language for four of the Italian children (Pizzuto et al. 2001). However, for the remaining seven children,
their grammar comprehension was greater in Italian sign language than in Italian oral language. Also, subsequent statistical
examination of the published results revealed that the 5 children whose parents with a hearing loss used Italian sign
language outperformed the children whose normally hearing parents used oral Italian. As these 5 children were
predominantly exposed to Italian sign language, it implies that sign language enables children to access grammar. A similar
pattern occurred with the Dutch children because their joint use of native sign language and oral language resulted in longer
utterances than either sign or oral language alone. These findings suggest that that exposure to native sign language better
facilitates grammar acquisition than oral language. However, they also imply that the concurrent access to and use of oral
language learning and signed language learning impacts positively on the development of oral and/or signed grammar
skills.
More specifically the impact of concurrent access to native sign and oral language on phonology could not be ascertained
for two reasons. The one study (Tye-Murray et al., 1995) that included phonologically related variables also involved
cochlear implants so the influences of this and the type and mode of language could not be separated. Further, the study
focussed on overall intelligibility and not on the sound system per se.
This notion that concurrent access to and use of oral language learning and signed language learning impacts positively on
the development of oral and/or signed communication skills was also present in the other two studies. Tye-Murray, Spencer
and Woodworth (1995) noted that their participants with exposure to concurrent oral and sign form prior to cochlear
implant achieved higher levels of intelligibility than their peers without a cochlear implant and those with similar level of
loss still used native sign language. This implies that concurrent access to native sign and oral language prior to cochlear
implant resulted in use of native sign language that they still relied upon for communication in some contexts. Preisler and
Ahlström (1997) reported a similar finding in that they found that communication was more effective when Swedish sign
language was used than spoken Swedish. Together these studies report on children who experienced concurrent access to
and use of oral language learning and signed language learning over time and are able to communicate using oral and/or
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signed communication. However, it is not possible to determine the impact of concurrent access to and use of oral language
learning and signed language learning on the development of oral and/or signed communication skills commensurate with
non-verbal abilities in these studies because it was not measured.
The study that Preisler and Ahlström (1997) conducted of Swedish children is conspicuous in one of the observations.
Where teachers facilitated information exchange with the children, the children‟s patterns of interaction appeared more
appropriate than when the teachers focussed on the language and mode of communication. This implies the importance of
attending to the prime role and purpose of any language of information exchange.
Three of these studies drew upon the literature about bilingualism and applied some of those principles to the children who
have a hearing loss, noting that they are growing up in a bilingual context. These frameworks may be useful for
conceptualising the education of children who have a hearing loss.
In summary, extrapolations from four diverse research investigations indicated that the use of oral and signing together
seem to enable children to access more vocabulary and grammar than either language on their own. The limited research
also pointed to use of sign language allowing children to access meaning, which was not always gained through use of oral
language alone, irrespective of whether their predominant language was oral or sign language. In one study this seemed to
be commensurate with non-verbal abilities but otherwise this remains unclear. No statements can be made about
phonology, discourse, pragmatics, voice or fluency. While these results are encouraging, due to the restricted evidence base
with it‟s inherently numerous limitations, they are not conclusive. Further rigorous empirical research is required before
concrete conclusions could be drawn.

Deconstruction of
current habilitation
methodologies

Key summary points
Findings from this review support existing literature evidence on key constructs which are purported to positively influence
outcomes for children who have a hearing loss.
It must be noted that as identified by Martineau et al. (2001) the quality of the literature underpinning this evidence is poor.
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These research initiatives investigate diverse populations, frequently provide poor descriptions of the interventions utilised,
and use a plethora of outcome measures that cannot be readily compared across studies. Many outcomes are only monitored
over a short period of time, thus the long term contributions and limitations of different interventions remain relatively
poorly understood. Due to definitional inconsistencies and ambiguity in terminology, the meanings of terms differ from
study to study. While the financial and ethical imposition of undertaking methodologically rigorous research on the
effectiveness of interventions for children who have a hearing loss are recognised, the outcomes available from existing
research, should be considered with caution.
Common constructs embedded in programs that were purported to have a positive impact on outcomes for children who
have a hearing loss included:
o Early detection of hearing loss
o Optimal use of appropriate hearing technology
o Early entry into a communication development program
o Individual therapy
o Parental / family / caregiver involvement
o Parent-centred services (although one program also discusses the need for child-centred services)
o Continuity of care
o Regular input and monitoring
o Home-based intervention (especially for disadvantaged families)
o Centre-based intervention (especially in combination with home-based intervention)
o Mainstream integrated classrooms
o Specialised teachers (one study)
o Amount of therapy (one study)
It is interesting to note that one study which explicitly set out to identify the influence of a range of these constructs on
outcomes for children who have a hearing loss, identified that only 5 out of a possible 13 variables were found to
significantly impact on the outcome of interest (Martineau et al. 2001). However, given the retrospective nature of this
study design caution is required when interpreting the findings.
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These above mentioned constructs have been repeatedly reported in the literature to contribute significantly to better outcomes
for children who have a hearing loss. What is unclear is the degree of the individual contribution of each construct on positive
outcomes. It is most likely that positive outcomes are due to a complex, composite interaction of constructs rather than any
individual construct alone. There needs to be a broader perspective, which recognizes these complexities in service provision,
within the research community in order to identify and record the influence of these constructs on outcomes. Access to such
information would empower and inform best practice in the design and delivery of early intervention services for children who
have a hearing loss.
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DISCUSSION
Permanent
childhood hearing
loss and the future

Recent advances in identifying and supporting children who have a permanent hearing
loss have dramatically altered the structures, processes, and outcomes of health,
education, and community service delivery for this population. Although the prevalence
of hearing loss in Australia is expected to increase to one in four Australians by 2050,
this data largely pertains to adults, as children under 15;0 years constitute only 1% of the
population who have a permanent hearing loss (Vicdeaf 2006). Nevertheless, it is
suggested that permanent childhood hearing loss has the potential to have a significantly
greater impact on children than adults. It is anticipated that with ongoing advances in
models of service delivery and hearing technology, opportunities for children to achieve
optimal outcomes will continue to be enhanced.

Evidence based
practice (EBP) and
quality health care

Many of the recent changes in the identification and management of children who have a
hearing loss have been based on clinical and research evidence demonstrating that early
intervention enhances outcomes. These changes have been paralleled by growing
movements in evidence based practice and quality and safety in health care generally.
Chisolm and Portz (2007), reflecting on the historical trends in audiology, highlight that
almost 10 years ago there were calls for professionals working in the field of hearing loss
to engage in EBP and debate the underpinning evidence for current clinical practices.
However, Cox (2005) reports that audiologists typically manage their clients in a manner
consistent with their personal opinions and backgrounds and not necessarily on the basis
of the best available evidence. She reports that an evidence-based practitioner, in this
instance an audiologist, should place emphasis on the integration of best available
research evidence, with his or her own clinical judgement and their patient‟s preferences,
in order to make clinical decisions. This EBP framework was pioneered by Sackett et al.
(2000).
Williams et al. (2003, p. 143) allude to the importance of evidence based practice in
children‟s health issues when they comment that „despite these hurdles, evidence based
practice is necessary to ensure the best and most appropriate level of care is available to
children and their families, to ensure that the best available evidence is incorporated into
clinical decision making‟.
Other researchers have cautioned the over-dependence on research evidence to inform
clinical practice. Hyde (2006) discusses the influence of media and parents‟ expectations
in decision making processes and Yoshinaga-Itano (2004) discusses the methodological
limitations of research evidence in informing complex management issues for children
who have a hearing loss. Williams et al. (2003) acknowledge potential barriers to, and
limitations of, EBP and recommend that such barriers be identified in order to develop
strategies to overcome these barriers.
In recent years, all stakeholders in health care have explicitly recognised the need for
quality in health care service delivery. Today‟s health care should be underpinned by six
key components, which are integral to optimal health service delivery (Institute of
Medicine 2001). They are:
Safety – avoiding injuries or harm to patients from care that is intended to help
them;
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Effectiveness – providing services based on scientific knowledge to all who could
benefit, and refraining from providing services to those not likely to benefit;
Patient centredness – providing care that is respectful of, and responsive to,
individual patient preferences, needs, and values and ensuring that patient values
guide all clinical decisions;
Timeliness – reducing waiting times and sometimes harmful delays for both those
who receive and those who give care;
Efficiency – avoiding waste, including waste of equipment, supplies, ideas, and
energy;
Equitable – providing care that does not vary in quality because of personal
characteristics of the patient or client such as gender, ethnicity, geographic
location, and socio-economic status.
It is not surprising to note that many of the principles underpinning management of
hearing loss for children, draw parallel to the six principles of health care quality. For
example, research by Yoshinaga-Itano (2004) and her colleagues have demonstrated
empirical evidence for early detection and intervention and its close positive relationship
with a range of outcomes (such as language, speech and social-emotional development).
Other research by Martineau et al. (2001) highlights the importance of family-centred
care and its positive effect on children‟s outcomes.

Literature wealth

This systematic review of the literature, with its diverse aims and objectives, revealed a
large body of evidence indicating the wealth of interest in this field. This is not surprising
since there has been a recent explosion of interest following the seminal work undertaken
by Yoshinaga-Itano (2004) and her colleagues on the importance of early detection and
intervention and its positive influence on a range of outcomes. Concordantly, there is
also a vast body of literature on cochlear implantation, supportive habilitation
methodologies, outcomes derived as a result of using cochlear implants, and the
numerous variables which affect outcomes.
To some extent, the volume of literature on cochlear implants can be attributed to
numerous intrinsic and extrinsic factors associated with cochlear implants themselves.
Cochlear implantation, unlike habilitation methodologies, ideally lends itself to empirical
research models. Growing empirical research evidence in support of the pivotal role of
cochlear implants for children who have a hearing loss feeds further development and
research. Cochlear implants are also the focus of regular technological innovations
requiring ongoing evaluation. Given that Australia pioneered the development and
continual improvement of cochlear implants, and provides access to cochlear
implantation through the public health system (due to its demonstrated effectiveness),
this intervention has been taken up with much enthusiasm.

Ambiguity in
literature

Although there was a large volume of literature identified from this systematic review
there were some issues with the consistency and quality of the research. There was a
great deal of ambiguity and inconsistency in some of the widely used terminology within
the hearing loss literature. An example of this was Total Communication. Within the
literature reviewed, many publications referred to Total Communication as a means of
communication where a child uses a range of communication strategies such as speaking,
listening, use of a sign system, use of hearing technology. However Total
Communication was then often confused with Simultaneous Communication. Such
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problems with the terminology used in literature have been previously reported by
Spencer and Tomblin (2006).
A similar lack of clarity in definitions of intervention programs was observed when
reporting on Auditory-Verbal programs. Auditory-Verbal programs are underpinned by
10 key principles which provide a framework for supporting a child‟s communication
development. Much of the reviewed literature failed to provide detailed descriptions of
their programs, but simply stated the name of their program or therapy approach. It was
therefore unclear if these programs were delivered in a way that was consistent with
accepted definitions. In some instances, literature also failed to distinguish between
Auditory Oral and Auditory-Verbal programs, and simply combined them under the term
„Oral Programs‟. Although in some instances the specific distinctions between these two
methods may have been of little consequence to the research being undertaken, if a
sound evidence base is to be developed of the critical elements of a successful program
then details such as these can contribute very valuable information.
This review also identified discrepancies in terminology and lack of adequate
descriptions between studies. For example, some publications described the importance
of a family-centred approach while others described the importance of child-centred
approach. Despite advocating for such approaches, these publications failed to specify
what strategies constituted either a family-centred or a child-centred approach and what
the important differences are between these approaches.

Variables
influencing
outcomes for
children who have
a permanent
hearing loss

The wealth of literature on childhood hearing loss covers a range of topics relevant to
delivery of early intervention services. There has been a concerted focus on documenting
outcomes for children who have a hearing loss, derived as a result of early detection and
intervention, various forms of habitation, aided hearing (hearing aids and cochlear
implants) and educational approaches. At the same time, there has also been recognition
of numerous variables which are known to impact on outcomes. This systematic review
of the literature identified over 40 variables which were purported to influence
developmental outcomes for children who have a hearing loss. In broad terms, these
variables were categorised into three major categories. These include demographic
factors of the child who has a hearing loss, intrinsic factors residing within the child and
extrinsic factors which relate to the support the child and family receive.
The large number of variables identified from the literature, and the hypothesis that they
influence outcomes, has been supported by previous literature evidence. For example, the
systematic review by Helfand et al. (2001), acknowledged that factors such as family
involvement, degree of additional disabilities, and quality of paediatric care can all
influence the overall language outcomes of children who have a hearing loss. YoshinagaItano (2004) additionally comments that there are many variables that usually contribute
to developmental outcomes and not all of them can be included in a single research
design. She goes on to say that researchers in language development and significant
hearing loss are continually searching for variables that will account for additional
variance in outcome.
Some of the variables identified in this systematic review have sound research evidence
(in terms of both quantity and quality), which demonstrates their influence on a range of
outcomes for children who have a hearing loss. On the other hand, there remain many
variables that have been poorly researched, or there is conflicting evidence regarding
their influence on outcomes. For the purpose of this discussion variables identified in this
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systematic review have been grouped into three categories. Category One includes
established variables which are known to influence outcomes. Category Two includes
variables which may influence outcomes but further research is required before confident
conclusions can be drawn. Category Three includes variables which are known not to
influence outcomes for children who have a hearing loss.

Category one

A handful of variables were identified from the literature as being known to influence
Variables known to outcomes for children who have a hearing loss. These variables included:
influence
outcomes
Age at onset of hearing loss
for children who have
Age at detection of hearing loss
a hearing loss
Duration of hearing loss
Age at implantation
Educational placement (mainstream education versus special education)
There is robust evidence in the literature demonstrating that the age of onset of hearing
loss can have an impact on a range of outcomes. That is, children who have a later onset
of hearing loss tend to do better than those with an early onset. This has been linked to
the development of a sound auditory and linguistic base prior to the onset of hearing loss.
However the advent of early detection and early intervention may in fact mitigate the
disadvantages of early onset hearing loss. Future research studies may shed more light on
the influence of age at onset of hearing loss, post early detection and early intervention
strategies.
There is a large and growing body of good quality evidence indicating that age at
detection of hearing loss, and subsequent early intervention, is an important variable in
determining outcomes for children who have a hearing loss. From a clinical practice
perspective while the agreed benchmark for age of identification is by 3 months, it was
generally noticed that the earlier the identification of hearing loss, the better the
outcomes. Children who were detected early had consistently better speech and language
skills compared to their peers who were detected later. However, the literature was
sparse for other outcomes (such as social-emotional development and quality of life).
Additionally, there is a need for future research to consider the long term outcomes (into
adolescence and beyond) achieved by children who have experienced the opportunities
afforded by early detection and early intervention.
There is also sound evidence indicating that early cochlear implantation improves
outcomes. However, the optimal age of implantation has yet to be established. This is
especially significant as technological advancements, particularly in hearing assessment,
may mean that cochlear implantation can occur on even younger children.
An inter-related variable is that of the duration of hearing loss. There is robust evidence
in the literature suggesting that children who have a shorter duration of hearing loss tend
to do better in terms of speech and language measures compared to their peers with a
longer duration of hearing loss. A longer duration of hearing loss, leading to an absence
of auditory stimulation may result in neural structures failing to mature and potential
degeneration. However, with regards to other outcomes such as reading ability and long
term outcomes, evidence regarding the effect of duration of hearing loss is lacking.
Further research on more global outcomes, especially in relation to long term impacts, is
required.
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There was also consistent evidence supporting educational placement of children who
use cochlear implants in mainstream schools compared to special schools. Caution is
required when interpreting this finding as research studies investigating this variable
were specifically focussed on children who used cochlear implants, rather than the
broader population of children who had a hearing loss. Speech and language outcomes
were the most commonly reported outcomes for this group, rather than consideration of
other broader outcome domains. The available research that met the parameters of this
literature review did not make and significant contribution to understanding the
influencing role of educational placement for children using sign language or a total
communication approach. Further research on broader outcome domains, as well as on
long term outcomes, is required.

Category two

Variables which may
influence outcomes
for children who have
a hearing loss

A large number of variables were identified from the literature as potentially influencing
outcomes for children who have a hearing loss. Concrete conclusions cannot be drawn on
the influence of these variables due to the limited number of research studies or
conflicting evidence. These variables include:
Ethnicity
Socio-economic status
Gender
Cause of hearing loss
Degree of hearing loss
Cognitive ability
Cognitive variables
Pre-implant variables
Additional disabilities
Age at exposure to sign language
Age at fitting of hearing aids
Communication approach
Single communication programs
Lip reading skills
Parental stress and coping
Quality of parent–child interaction
Family structure
Family-centred versus child-centred intervention
Maternal characteristics
Parental communication
Parental hearing status
Parental involvement
Parent guidance
Duration of hearing aid use
Duration of cochlear implant use
Having a cochlear implant
Use of cochlear implant
Cochlear implant characteristics
Cochlear implant centres
Use of unilateral versus bilateral hearing aids
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In terms of demographic factors, ethnicity, socioeconomic status and gender were not
conclusively found to influence outcomes for children who have a hearing loss. While
individual research studies found instances when these variables did influence outcomes,
no concrete conclusions could be drawn due to the conflicting and limited nature of the
research evidence. Additionally, these variables exist in complex relationships with each
other making it very difficult to appreciate the individual contribution of specific factors.
Therefore the relationships between ethnicity, socioeconomic status and outcomes for
health and education are most likely complex and interlinked and are yet to be fully
understood. Nevertheless, these findings underscore the importance of ensuring that
ethnicity, socioeconomic status and gender are factored into the support of children who
have a hearing loss and their families.
In terms of factors residing with the child; cause of hearing loss, degree of hearing loss,
cognitive ability, cognitive variables, pre-implant factors and additional disabilities were
not conclusively found to influence outcomes for children who have a hearing loss.
Traditionally, there has been a perception that the cause of hearing loss can significantly
influence outcomes in for children. The limited evidence available indicates that the
influence of cause of the hearing loss can be mitigated, and even possibly negated, and
progress attained if detected and intervened early. However it is not clear if that progress
differs according to the cause of hearing loss. Interpretation of this should be undertaken
with caution as varied definitions were used to categorise causes of hearing loss and
children‟s developmental status was not usually reported.
Degree of hearing loss has been traditionally thought to greatly influence the processes
(such as the type of intervention the child receives) and outcomes for children who have
a hearing loss. However, from this review it appears that this may not necessarily be the
case. Advances in aided hearing technology may have greatly contributed to this. Still
children who had a mild to moderate hearing loss tended to perform better in terms of
speech perception, speech production and language production than children who had a
severe to profound hearing loss. However, this was not a linear relationship. Other
variables (such as access to services and age at intervention) may also confound this. The
relationship between children‟s degree of hearing loss and outcomes is complex and
multidimensional. Further research is required, especially with the advent of early
detection and early intervention programs, and rapid advances in hearing technology.
There has been some research on the influence of cognitive ability and various cognitive
factors on outcomes for children who have a hearing loss. While pooled findings from
these studies indicated that cognitive ability and other cognitive factors may influence
outcomes, more research is required to identify the precise nature of the influence.
However, this finding indicates the need to consider and understand a child‟s cognitive
strengths and needs when planning an intervention strategy.
Pre-implant factors (such as language skills) have traditionally been thought to influence
outcomes for children who have a hearing loss. However, the current research evidence
in support of this statement is weak. This review identified three studies which found
conflicting evidence regarding the influence of pre-implant factors on implanted
children. Since language skills improve over time it is imperative to assess the influence
of pre-implant factors over a long period of time. More research is required to identify
the influence of pre-implant factors on short and long term outcomes.
Given the high prevalence of additional disabilities in children who have a hearing loss,
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it is commonly thought that presence or absence of additional disabilities influences
outcomes for children who have a hearing loss. Findings from this review indicated that
cognitive and developmental delays were consistently reported to influence speech
perception, receptive and expressive language, and speech production (such as
intelligibility, prosody, articulation). Evidence also indicated, albeit in much broader
terms, that presence of an „additional handicap‟ was associated with poor socioemotional development, communication competence, reading ability, academic
achievement and quality of life. However, the presence of an additional disability only
accounted for a small proportion of the overall variance. This suggests that while
presence of additional disability may influence outcomes for children who have a hearing
loss, it may not be as strong a predictor as once thought. However, it must also be
recognised that this will be dependent on the nature and severity of the disability.
In terms of factors relating to the support available to children who have a hearing loss,
much of the literature concentrated on the communication approach used by the child.
While there has been much debate about which communication option is the most
appropriate for children who have a hearing loss, there is little research evidence which
unequivocally supports one communication option over another. The debate as to
whether a child who has a hearing loss should be provided with access to a purely aural
communication mode, a sign communication approach, or a mixture of both is not
answered by the research literature.
The evidence relating to communication approaches and their influence on outcomes is
mixed. Some studies report no difference in outcomes as a result of differing
communication approaches, others report differences in some but not all outcomes for
the same cohort, and others report a difference in favour of oral communication
approaches. Not surprisingly, speech outcomes were consistently reported in a large
number of studies. The general trend from these studies indicated that children who used
cochlear implants using Oral Communication demonstrated better speech outcomes
compared to children using a Total Communication approach. The consistent finding of
significantly better speech scores indicated that an Oral Communication approach could
be considered where possible for children who used cochlear implants.
Evidence for other outcomes is limited and conflicting, including: language, reading
ability, social-emotional development, cognitive development, reading and written
language ability, quality of parent child interaction and academic achievement. Given the
limited number of studies and conflicting evidence, it is difficult to reach a consensus on
the influence of communication approach on these outcomes.
Many authors also question the cause and effect relationship in studies which have
demonstrated the supremacy of oral communication options. They suggest that children
who present as having good auditory skills, earlier identification of their hearing loss,
shorter duration of their hearing loss, and fewer additional needs are likely to attend Oral
Communication programs and children with less well developed auditory skills, longer
duration of hearing loss, and more additional needs were more likely to be attend a Total
Communication program. Therefore more research is required to determine which
constructs of communication programs/options contribute to overall positive outcomes,
what level of support is required for children who have a hearing loss and their parents
during the rehabilitation phase and beyond, what, if any, variation exists in the support
requirements of children who use cochlear implants compared to hearing aids and the
long term outcomes associated with various communication approaches.
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There was also some research evidence to suggest that age at exposure to sign language
and age at fitting of hearing aids had an influence on outcomes for children who have a
hearing loss. These findings were built on the notion that the earlier the exposure to
intervention (sign language and hearing aids) the better the outcomes. However, given
the limited scope of the research evidence, further research is required. With regards to
single communication programs, a small number of studies provided useful insights into
individual strengths of various communication options. However, the small number of
studies and their methodological flaws limit the generalisability of the results. Similar
conflicting evidence was identified regarding the influence of lip reading skills on
outcomes for children in a Total Communication program. While expressive and
receptive vocabulary was not predicted by early lip reading skills, lip reading ability was
considered to be a potential predictor of later phonological development. However, there
was vast variability in the phonological skills within the sample. Hence more research is
required to identify the influence of lip reading skills on children‟s outcomes.
In terms of family factors and their influence on outcomes, a vast range of variables were
reported. These included parental stress and coping, quality of parent-child interaction,
family structure, family-centred versus child-centred care, maternal characteristics,
parental communication, parental hearing status, parental involvement and parental
guidance. All these variables were characterised by only a handful of research studies
reporting on their influence on outcomes. Whilst it is widely acknowledged that families
play an important role in the rehabilitation of children who have a hearing loss, there
have been minimal concerted research efforts to quantify the family‟s influence on
children‟s outcomes. There is evidence to suggest the unique contribution that parents
who have a hearing loss offer the development of their own child who has a hearing loss,
in addition to the importance of quality parent-child interaction generally. Similar
positive findings have been reported for well-developed parental communication skills
and maternal characteristics of emotional availability, sensitivity and responsiveness. In a
handful of studies, low parental stress levels were correlated with children who had
better social-emotional development and receptive and expressive language skills. More
research is required to investigate the important role families play in the outcomes of
their children who have a hearing loss.
In terms of the influence of hearing technology on outcomes, a vast range of variables
were reported. Variables included duration of hearing aid use, duration of cochlear
implant use, having a cochlear implant, use of a cochlear implant, cochlear implant
characteristics, cochlear implant centre and use of unilateral versus bilateral hearing aids.
As with family factors, all these variables, except duration of cochlear implant use, were
characterised by merely a handful of research studies that investigated their influence on
children‟s outcomes. Not surprisingly, longer use of hearing technology resulted in better
outcomes. However, it is inherently difficult to differentiate the effect of duration of use
from other potentially confounding and related variables such as: age at detection and
intervention, and normal development over time. Further support in favour of cochlear
implants was identified in two studies comparing cochlear implants to hearing aids and
one study investigating the long term outcomes of cochlear implantation. With regards to
cochlear implant characteristics, some research evidence indicated that a SPEAK
processing strategy (including duration of use), in association with number of functional
electrodes implanted, dynamic range and loudness growth, were found to influence
aspects of speech perception. However, this evidence was limited and conflicting. One
study reported that the location/setting of the cochlear implant centre was found to
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positively influence outcomes. However, caution is required when interpreting this
finding as there were methodological differences in sample selection between the two
centres which resulted in heterogeneity of the sample. The use of unilateral versus
bilateral hearing aids, also suffered from a very poor evidence base. Only one study
compared the influence of wearing hearing aids unilaterally versus bilaterally in a group
of 20 children. The findings from this research indicated that there was significant
difference in the performance of children using unilateral and bilateral hearing aids with
the latter group doing better. Naturally given the limited evidence base caution is urged
when considering this finding.
Investigating influences of family variables and hearing technology variables is a
complex task as it requires controlling many potentially interacting variables. Further
research is required to understand and document the influence of these extrinsic variables
on outcomes for children who have a hearing loss.

Category three

Variables which do
not appear to
influence outcomes
for children who have
a hearing loss

Several variables were identified from the literature as not being likely to impact on the
outcomes of children who have a hearing loss. These variables included:
Intensity of intervention
Therapist’s experience
Educational placement (public versus private)
Educational placement (home versus centre)
Place of residence
Family functioning
Maternal employment
Parental compliance
Many of these variables have been inadequately investigated in the literature. However,
the available evidence, albeit limited, indicates that these variables probably do not
impact on outcomes for children who have a hearing loss.
With regards to service/program variables, the limited evidence base indicated that the
intensity of intervention and therapist experience on their own do not influence outcomes
for children who have a hearing loss. Interpretation of this finding should be performed
with caution as much of this research evidence is drawn from research published by one
research group (Geers, Nicholas, Tobey and colleagues) and these variables were
considered among other educational variables such as therapy hours, parent participation,
public/private, classroom placement, and communication mode.
In terms of education placement variables, research studies published by Geers,
Nicholas, Tobey and colleagues indicated that type of educational placement had little
impact on outcomes for children who have a hearing loss. As highlighted above, the type
of educational placement was considered in conjunction with numerous other educational
variables. The one study which reported the influence of home versus centre based care
identified no differences between the two for children‟s outcomes. However, it should be
noted that in this research home-based services were actually a combination of both
home- and centre-based. Caution is therefore recommended when interpreting this result.
In terms of family variables such as place of residence, family functioning, and parental
compliance, only one research study investigated their influence on outcomes for
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children who have a hearing loss. Maternal employment was covered in two research
studies with both these studies reporting on different outcomes. Collectively, none of
these variables were found to influence outcomes. However, given the very limited
evidence base, caution is urged when interpreting these findings.

Philosophical and
pragmatic
challenges in
hearing loss
literature

While this systematic review of the literature provides synthesised findings, extracting
data from different research studies using different methodologies in order to identify the
influence of variables on outcomes for children who have a hearing loss poses an
intrinsic problem. Many of the research initiatives used varying criteria to select patient
populations, and to measure outcomes, utilised heterogeneous research methodologies as
part of their research, employed diverse methods of statistical analysis and came to
varied conclusions. Combining findings from the plethora of research designs and types
should be undertaken with caution. The sole meta-analysis to date in the field of
paediatric hearing loss (Cheng, Grant & Niparko 1999) encountered the same issues.
Undertaking research which evaluates the effectiveness of intervention programs for
children who have a hearing loss poses many complexities. Ethical and design
constraints prevent undertaking randomised controlled trials, low prevalence of bilateral
permanent childhood hearing limits access to large scale homogenous sample
populations, and variable interpretation, implementation and reporting of habilitation
programs are some of the commonly reported complexities embedded within the
research literature investigating permanent childhood hearing loss. Furthermore, extrinsic
factors such as resource availability and public awareness have ensured some services for
children who have a hearing loss have gained greater research exposure than others. An
example of this is cochlear implantation. This review identified large sections of the
literature that were dedicated to cochlear implants. While it is encouraging to note that
there is growing research evidence documenting the effectiveness and outcomes of
cochlear implantation, it must be recognised that the absence or lack of evidence of
effectiveness for other services does not inevitably indicate that they are ineffective. It
merely indicates that research investigating these services is not as extensive as research
on cochlear implantation.
In addition to methodological differences in the published research, many challenges also
arise in assessing outcomes for children who have a hearing loss. The first challenge is
the overwhelming tendency towards measurement and reporting of speech perception
and speech production outcomes. A large number of research studies included in this
review investigated cochlear implantation. As the aim of the cochlear implantation is to
improve hearing and spoken communication, it is not surprising to note that outcomes
relevant to speech were commonly reported. The second challenge is the inference by
many research studies that improvements in speech translate into improvements in
spoken language This common notion needs to be questioned. The third challenge relates
to measurement of speech and language outcomes. The issue of measurement of speech
and language outcomes in a research-centric environment, using tools solely developed
for research purposes, and its relevance and applicability to clinical setting is worth
considering. The fourth challenge relates to the widely acknowledged variability in what
is considered to be normal language behaviour in children. Accurately interpreting
speech and language outcomes from research in the presence of such variability is a
challenging task. The final challenge is evidenced in the literature which overwhelmingly
focuses on spoken language outcomes while under reporting or ignoring sign language
outcomes.
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There are also philosophical challenges associated with the measurement of outcomes
for children who have a hearing loss. Yoshinaga-Itano (1997) discusses the challenges of
measuring language in a modular way (i.e. assessing its component parts of syntax,
morphology, semantics, pragmatics and phonology) in contrast to considering language
from an interactionist / connectionist point of view. She points out that the vast majority
of assessment tools used with children who have a hearing loss investigate language
through a modular approach. Examples of such tools include the Grammatical Analysis
of Elicited Language, Peabody Picture Vocabulary Test, and Expressive One Word
Picture Vocabulary Test. If one was to follow an interactionist perspective, then language
domains have fluid boundaries that allow for interactional effects. Yoshinaga-Itano
(1997) suggests further research should be conducted to increase understanding of the
language development of children who have a hearing loss.
Other global outcomes such as educational outcomes, academic achievement,
psychosocial outcomes, emotional well being and quality of life are chronically under
researched and under reported for children who have a hearing loss. The current barriers
to the measurement of these outcomes include lack of sufficiently large populations of
children (due to the relative newness of many interventions), lack of clear understanding
of research methods to be used to capture such outcomes, questions regarding the
accuracy and rigour of using secondary data sources (such as parents and teachers) and
lack of consensus on definitional constructs and measurement of quality of life for
children who have a hearing loss.
The current cohort of young children who have a hearing loss, who have been identified
early and supported with early intervention, provide an ideal opportunity to investigate
and report on these global outcomes once barriers to their measurement are addressed.
While short term outcome findings in this cohort are very encouraging, longer term
global measures of outcomes are required to demonstrate whether these early gains are
maintained.

Concurrent access
to and use of oral
communication
and sign
communication

There has been ongoing debate among those involved in the support of children who
have a hearing loss regarding exposing young children to two communication modes
and/or two different languages simultaneously. This debate has generally been stimulated
by concern that children who are exposed to two modes or languages may potentially not
achieve full competency in either mode or language. Spencer and Tomblin (2006)
discussed this issue within the philosophy of Total Communication. They highlighted a
commonly held view that children who have a hearing loss learn either via a visual or an
auditory channel and if one channel is not optimal, the stronger channel will limit the
weaker channel and the child will choose the path of least resistance. In keeping with this
perspective, some professionals would suggest that the introduction of sign, either
through sign language or as Manually Coded English, is likely to inhibit the development
of spoken communication skills.
While much reference has been made to this issue, very little informative literature
evidence was identified by this review. Only four research studies provided empirical
information on children‟s use of different modes of language and different languages:
Pizzuto et al. (2001), Preisler and Ahlstrom (1997), Tye-Murray, Spencer and
Woodworth (1995) and van den Bogaerde and Baker (2002). It is noteworthy, however,
that none of these studies aimed to directly compare the outcomes of children exposed to
two modes of communication and/or two languages with those children using one
language or mode of communication. This means that any discussion or comparison of
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outcomes is limited to extrapolation. An important limitation was that these studies
primarily focussed on children who had parents who also had a hearing loss. Therefore,
implications for parents of children who have a hearing loss, but who have normal
hearing themselves, are unknown. Additionally the ambient language in three of the four
studies was not English and the fourth study utilised American English. Given that there
is no Australian data, generalisability to Australian settings should be considered with
caution.
In research conducted by Pizzuto et al. (2001) in Italy, children who had a hearing loss
performed better when using sign language (when compared to oral language) for
vocabulary knowledge and comprehension of grammar. Furthermore, the magnitude of
change was significantly higher for vocabulary compared to grammar. Similarly, the
three Dutch children in van den Bogaerde and Baker‟s (2002) research all performed
better in sign language than in oral language on expressive language tasks for the number
of items in expressive vocabulary and the number of items in their utterances. Pooled
findings from these two research studies indicated that while all 14 children from both
studies had some exposure to a second language, for all of them their performance on
vocabulary was greater using sign over oral language. This suggests that sign language
facilitated the acquisition of vocabulary for all children, irrespective of whether they
were exposed predominantly to sign language or oral language. The remaining two
studies further indicate the positive influence of sign language. Tye-Murray, Spencer and
Woodworth (1995) reported that their participants, who had a cochlear implant for at
least 2;0 years, still used American Sign Language when communicating with the
researchers who were skilled in it. This latter behaviour suggests code and mode
switching (involving switching from one language or mode to another) facilitates
effective communication. Preisler and Ahlström (1997) reported a similar finding in that
they found communication breakdowns occurred less often when Swedish Sign
Language was used than when spoken Swedish was used. Interestingly, Preisler and
Ahlström (1997) found that when teachers focussed on the facilitation of information
exchange with children, their patterns of interaction appeared more appropriate than
when the teachers focussed on the language and mode of communication. This suggests
the importance of attending to the prime role and purpose of any language, namely
information exchange.
In summary, extrapolations from four diverse research investigations indicated that the
use of oral and signing together seem to enable children to access more vocabulary and
grammar than either language on their own. The limited research also pointed to use of
sign language allowing children to access meaning, which was not always gained
through use of oral language alone, irrespective of whether their predominant language
was oral or sign language. In one study this seemed to be commensurate with non-verbal
abilities but otherwise this remains unclear. No statements can be made about phonology,
discourse, pragmatics, voice or fluency. While these results are encouraging, due to the
restricted evidence base with it‟s inherently numerous limitations, they are not
conclusive. Further rigorous empirical research is required before concrete conclusions
could be drawn.

Deconstruction of It is now widely acknowledged that early detection, supported by early, sustained, and
good quality interventions for children who have a hearing loss can lead to positive
habilitation
outcomes across a range of domains. Interventions for children who have a hearing loss
methodologies
are rarely uni-dimensional or focussed on intervention alone. It is widely recognised that
multiple variables, both intrinsic and extrinsic to the child who has a hearing loss,
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contribute to their overall achievements. While there is a growing body of literature on
the influence of children‟s characteristics and the children‟s environment, on the
effectiveness of early interventions, information is lacking regarding the characteristics
of successful interventions.
This review identified very few research initiatives explicitly investigating the strengths
of individual habilitation methodologies and their influence on gaining optimal outcomes
for children who have a hearing loss. Findings from our review support existing literature
as reported by Martineau et al. (2001). Some common constructs noted across research
initiatives incorporating habilitation methodologies that have produced positive
outcomes include early detection and early intervention, enabling optimal access to
residual hearing through use of hearing technology (if appropriate), individualised
therapy recognising the unique requirements of the family and child, continuity of care,
regular input, monitoring of the development of the child and evolving requirements of
the family, parent centred services, and mainstream integrated classroom settings.
As highlighted previously there is widespread ambiguity in the terminology used in the
hearing loss research literature. Additionally, whilst common constructs in the literature
have been identified and reported as contributing to positive outcomes, what is unclear is
the individual contribution of these constructs. It must be recognised that positive
outcomes might be due to a composite interaction of constructs rather than due to an
individual construct acting alone.
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Methodological
considerations for
the review

As with any research, there are a number of limitations that should be considered when
interpreting the results of this review:
Evaluation of research on permanent childhood hearing loss presents numerous
difficulties. Several publications within the hearing loss literature span a wide
spectrum of levels of evidence. This raises issues with the methodological
quality of the literature and the interpretation of the findings within it.
The issue of generalisability of these findings needs to be considered. More than
half of the publications originated from the USA. Hence the generalisability of
the findings to Australia and their relevance to all health, educational, or
community systems needs to be questioned. Underpinning this issue, it is
questionable whether many of the processes highlighted in the literature could be
successfully implemented within the Australian setting due to unique local issues
(such as different demographics, different geography, different funding models,
and different regulating systems).
There is a large volume of literature on the outcomes of cochlear implantation in
children, however there is a dearth of literature on other equally important areas
including: research investigating the development of children with mild through
to severe hearing loss who use hearing aids, research investigating children‟s
exposure to dual languages, research investigating key constructs of habilitation
methodologies which most influence outcomes and research investigating
children from minority populations (such as those from low socioeconomic
backgrounds, Aboriginal and Torres Strait Island populations, and non-English
speaking populations).
The large volume of literature on cochlear implantation identified from this
review stands in stark contrast to the limited literature on hearing aids. It is likely
that that parameters set for this review, and the scope of the review, meant that
literature on hearing aids fell outside these constraints and hence was not
considered as part of this review.
This review also identified multiple publications from individual research
concentrations around the globe. This is quite common as researchers produce
multiple publications from individual research initiatives and subject groups,
however it does mean that even though some topics have multiple papers
available for consideration, the evidence base is actually derived from a very
limited pool of subjects.
There is also a dearth of literature on long term outcomes for children who have
a hearing loss. Due to the relative „newness‟ of universal newborn hearing
screening, there is a distinct lack of research capturing outcomes (such as speech,
language, scholastic achievements) for children over an extended period of time.
Underpinning this is also the need for an ongoing cost benefit analysis of these
programs.
Due to the framework underpinning this review, research studies on Connexin26 aetiology of permanent childhood hearing loss and its associated outcomes
were not identified and subsequently not reported.
Similarly there is emerging research which highlights the critical importance of
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auditory brain development in the first year of a child‟s life in order for optimal
listening skill development, and subsequent spoken language development to
occur. This research is emerging from the fields of neuroscience and
neurolinguistic research. This is an area of research in which future evidence is
likely to contribute significantly to the further evolution of early intervention
approaches for children who have a hearing loss. Opportunities to produce a
scoping paper on this emerging evidence are currently being considered by
Queensland Health.
Finally, as with any systematic review of the literature, there exists the
possibility that some publications could have been missed merely due to search
parameters, time and resource constraints. All attempts were made to ensure
rigour in the searching process however a systematic review is only the best
effort at a point in time and it is possible more evidence may be identified in the
future. Additionally, due to time and resource constraints and issues of
methodological quality, some publications had to be excluded. These
publications may have provided additional relevant information. Several content
experts were contacted as part of the validation of the search and literature
retrieval process. Due to the transparent and rigorous nature of the review
process, and the inclusion of numerous iterative steps in validating key processes
involved in this review, it is anticipated that the impact of any missing
publications has been minimised.
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Core learnings
from the project

In concluding this report, a set of 10 core learnings will be presented. These learnings
provide a framework for Queensland Health to assist in formulating polices and practices
in relation to permanent childhood hearing loss. Despite the paucity of evidence to
sufficiently answer all the questions posed by this systematic review, there seems to be
an emerging body of evidence to provide a framework for delivering quality early
intervention for children who have a hearing loss.

Core learning
one

There is little doubt of the importance of early detection and early intervention for
children who have a hearing loss. Whilst high level evidence is lacking (Level I and II),
there is a sufficient number of methodologically strong research publications (Level III)
that support the use of early detection and early intervention for children who have a
hearing loss. This body of evidence indicates that the earlier the detection and subsequent
intervention, the better the outcomes are for children who have a hearing loss.

Core learning
two

Evidence from the literature highlights the complexities of demographic factors and their
influence on outcomes for children who have a hearing loss. There is some evidence to
suggest that ethnicity and socioeconomic factors can play a concomitant role in
influencing outcomes for children who have a hearing loss. However, little research
exists that explicitly investigates cultural minorities, especially in Australia, and hence it
is essential that outcomes within these populations are regularly monitored and given
greater consideration.

Core learning
three

Evidence from the literature suggests that there are several factors residing with the child
that can influence a range of outcomes for children who have a hearing loss. These
include: age at onset of hearing loss, age at detection of hearing loss, age at implantation,
and duration of hearing loss.
Several factors are thought to influence outcomes, but due to limited or conflicting
evidence, unequivocal conclusions cannot be drawn. Examples of these include: cause of
hearing loss, degree of hearing loss, cognitive abilities, pre-implant factors and
communication options. Factors previously considered to influence outcomes have now
been reported to have little to no impact on outcomes. It is suggested that services and
professionals working with children who have a hearing loss are aware of these
influences and targeted services are provided to minimise the negative impact of these
variables on outcomes for children who have a hearing loss.
The literature also recognised that variables that may potentially influence outcomes for
children who have a hearing loss often interact with each other. Additionally, with the
advent of early detection and early intervention, a different combination of variables may
hold greater predictive power than was the case when early detection and intervention
were not the norm. Future research is likely to provide new evidence on multiple
interactions of variables and their combined impact in relation to outcomes. Similarly,
there is likely to be a generation of new research evidence on predictive power across a
range of variables in response to early detection and early intervention strategies.

Core learning
four

Evidence from the literature highlights a distinct paucity of high level, high quality
research investigating the effectiveness of one particular communication approach over
another. While some of this might be explained through ethical and methodological
constraints involved in undertaking randomised controlled trials with this population, it
also reflects the widespread recognition that no single option is ideal for all children who
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have a hearing loss at all stages of their development.
There is literature evidence to suggest that children who use hearing technology (such as
a hearing aid or cochlear implant) and are exposed to oral communication programs have
positive outcomes for speech perception and production. However, it should be
recognised that for these outcomes to be gained, these children had specific background
characteristics, were involved in tailored intervention programs, and only short term
outcomes were reported. Outcomes for language, social and emotional development are
less frequently reported. The generalisability of these findings to all children who have a
hearing loss is highly questionable and hence discouraged. It is essential that even in the
context of early detection and early intervention, children who have a hearing loss and
their families continue to have access to diverse, flexible, consultative and empowering
service options.

Core learning
five

The literature also highlights the need for services which are centred toward the child and
the family of the child who has a hearing loss. It is essential that services and providers
recognise the complexities involved in the parental decision making process and ensure
adequate processes are put in place to empower and support parents in their decisions. It
is also important that once a choice is made, options are open for parents to review their
choices as the needs of their child and family evolve, and make changes as required.
Ongoing support is also required due to evolving family dynamics and the changing
requirements of the child who has a hearing loss over time.

Core learning
six

There is increasing evidence to suggest that the earlier a child has access to hearing
technology the better their outcomes are likely to be. To date, the emerging evidence
clearly highlights the importance of early access to these technologies and their positive
influence on outcomes. In relation to cochlear implantation, current research evidence
regarding the lower age range at which cochlear implantation occurs is largely limited to
children implanted at around 1;0 year. Evidence for children implanted under the age of
1;0 year was unavailable at the time of this review.
It should be recognised that central to the positive outcomes achieved through the use of
hearing technology is concurrent participation in an appropriate habilitation program. It
is clear that whether children use a hearing aid or a cochlear implant they should be
adequately supported through high quality, intensive habilitation programs.

Core learning
seven

There is little high level, high quality evidence that explicitly investigates service or
program constructs and their overall impact on outcomes for children who have a hearing
loss. In general, existing literature evidence indicates that program characteristics (such
as hours per week of intervention, therapist experience) and educational placements
(such as public versus private, and home versus centre-based) in isolation, have minimal
impact on outcomes. However, given the limited amount of literature evidence, there is a
need for ongoing evaluation and monitoring of the impact of these variables on outcomes
for children who have a hearing loss.

Core learning
eight

Extrapolations from four diverse research investigations indicated that the use of oral and
signing together seem to enable children to access more vocabulary and grammar than
either language on their own. The limited research also pointed to use of sign language
allowing children to access meaning, which was not always gained through use of oral
language alone, irrespective of whether their predominant language was oral or sign
language. While these results are encouraging, due to the restricted evidence base with
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it‟s inherently numerous limitations, they are not conclusive. Further rigorous empirical
research is required before concrete conclusions could be drawn.

Core learning
nine

A small body of evidence suggests that there is not one construct of a habilitation
methodology that is responsible for achieving optimal outcomes. The evidence indicates
that a composite of interrelated constructs contribute to optimal outcomes for children
who have a hearing loss. It is essential that services provided to children who have a
hearing loss and their families recognise the influence of multiple constructs and model
their service provision on these constructs.

Core learning
ten

The majority of the current literature on outcomes for children who have a hearing loss
reports on short term outcomes with a predominant focus on speech perception and
speech production outcomes (and to a lesser extent language outcomes). Evidence for
long term outcomes for speech, language, and other broader outcomes such as scholastic
achievements, social and emotional well being, and quality of life is currently lacking.
Due to the dearth of literature capturing these outcomes, opportunities exist to provide
leadership in progressing the development of innovative models of outcome
measurement for children who have a hearing loss and improving the quality of how
these findings are communicated in research literature.
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