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Abstract

Background: Few systematic reviews have been conducted regarding aural rehabilitation for adults with
hearing loss, with none specifically targeting the older adult population. With prevalence rates of hear-

ing loss being highest in older adults, examining the effects of aural rehabilitation on this population is
warranted.

Purpose: To evaluate the effects of aural rehabilitation on quality of life in an older adult population pre-
senting with hearing loss.

Eligibility Criteria: Studies with adults presenting with hearing loss,$50 yr of age, with or without hear-
ing aids, receiving interventions such as auditory training, speech-reading, communication strategies

training, speech tracking, counseling, or a combination of approaches, and measuring outcomes related
to quality of life, in an individual or group format, with or without significant others andwith no limitations as

to year of publication.

Study Selection: Searches in six databases, as well as results from hand-searching, gray literature, and

cross-referencing of articles, yielded 386 articles. Of the 145 assessed as full-text articles for eligibility, 8
studies met inclusion criteria.

Study Appraisal: A component-based risk of bias assessment, as recommended by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement.

Results: No effect sizes were found in group interventions measuring outcomes related to quality of life,

such as mental and emotional functions, environmental factors, participation restrictions, and activity

limitations. An intervention effect regarding participation was found for a self-administered home training
program, but an effect size was unavailable. Small-to-medium effect sizes were found in one of two

individual communication training programs, for which outcomes related to quality of life, such as
emotional functions, activities, participation, and environmental factors were measured. The results

of the component-based risk of bias assessment indicated that the quality of reporting was poor, thus
compromising the internal validity of included primary studies.

Conclusions: Our results indicate that the combined body of evidence in support of aural rehabilitation
for older adults with hearing loss is not sufficient to draw any firm conclusions.We identify a need for more

rigorous research to guide clinical decision-making.

Key Words: activity limitations, attitudes, audiologic rehabilitation, aural rehabilitation, emotional
functions, hearing impaired, hearing loss, older adult, participations restrictions, quality of life
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Abbreviations: ACE 5 Active Communication Education; CPHI 5 Communication Profile for the

Hearing Impaired; GHABP 5 Glasgow Hearing Aid Benefit Profile; HCA 5 Hearing Coping
Assessment; HHIE 5 Hearing Handicap Inventory for the Elderly; HHQ 5 Hearing Handicap

Questionnaire; ICF 5 International Classification of Functioning, Disability, and Health; LOT 5 Life
Orientation Test; PRISMA 5 Preferred Reporting Items for Systematic Reviews and Meta-Analyses;

QDS 5 Quantified Denver Scale; SAC 5 Self-Assessment of Communication; SESMQ 5 Self-
Efficacy for Situational Communication Management Questionnaire; SF-36 5 Short Form-36; SSQ 5

Speech, Spatial and Qualities of Hearing; WHODAS II 5 World Health Organization Disability
Assessment Schedule II

INTRODUCTION

O
naglobal scale, theWorldHealth Organization

reports hearing loss prevalence rates to be

higher among those aged$65yr than in the youn-

ger adult population; approximately one-third of older

adults are adversely affected by hearing loss (WHO,

2012). Although these figures show that older adults pre-

sent with hearing loss in disproportionately large numbers

compared to younger adults or children, prevalence esti-
mates may be conservative because hearing loss is consid-

ered to be an underreported condition (Duthey, 2013).

Hearing loss has far-reaching implications that go

above and beyond the misunderstanding of a word or

not being able to follow a conversation: there are harm-

ful consequences and costs to the individual (Duthey,

2013). Past research clearly established the many re-

percussions of hearing loss on a person’s social, emo-
tional, and psychological well-being. An untreated

hearing loss may lead to frustration, feelings of loneli-

ness, sadness, despair, and a sense of helplessness

(Weinstein and Ventry, 1982; Knutson and Lansing,

1990; Monzani et al, 2008).

Aural Rehabilitation: The Evidence Thus Far

Boothroyd (2007) holistically defines adult aural re-

habilitation as ‘‘the reduction of hearing-loss-induced

deficits of function, activity, participation, and quality

of life through a combination of sensory management,

instruction, perceptual training, and counseling’’ (p. 63).

Different means and methods can be used and of-

fered, and these may vary according to the needs

expressed by a given patient. These may include, but
are not limited to hearing aid fitting, auditory training,

speech-reading training, individual or group counsel-

ing, the inclusion of significant others in treatment,

or a self-administered home training program. Although

the benefits of using hearing aids or cochlear implants

are well documented, these hearing devices are too

costly for many people (Duthey, 2013). Moreover, de-

spite the rapid evolution of technology, hearing aids
do not compensate for all the difficulties associated

with hearing loss. As most users will attest, hearing aids

domake speech sounds louder, but they do not necessarily

make speech clearer, especially in noisy environments

(McCarthy and Schau, 2008; Gifford and Revit, 2010).

Therefore, demonstrating the short- and long-term ben-
efits, as well as the time- and cost-effectiveness of aural

rehabilitation options, other than the sole use of hear-

ing aids, is of particular importance. Such is the case in

countries where third-party payers are involved in cov-

ering health-care costs and may require proof thereof

(McCarthy and Schau, 2008).

In a systematic review of 12 articles, Hawkins (2005)

examined the effectiveness of counseling and communi-
cation strategy-based adult aural rehabilitation groups

by measuring benefit or satisfaction with hearing aids,

adjustment to hearing loss, or perceived hearing hand-

icap. The author cited difficulties in drawing conclu-

sions due to the lack of well-designed experiments,

the lack of long-term follow-up assessment, and the

small number of participants in the included studies.

The author concluded that there were short-term ben-
efits to adult aural rehabilitation groups, specifically, a

reduction in self-perceived hearing handicap and a bet-

ter use of communication strategies.

Sweetow and Palmer (2005) evaluated the efficacy

and effectiveness of individual auditory training for

adults in a systematic review of six primary studies. In-

cluded studies were clinically andmethodologically het-

erogeneous: training paradigms were different, provision
of feedback was variable, follow-up measures were lack-

ing, and outcome measures varied from one study to

another. The authors also noted large interindividual

variability in results. They concluded that there was lit-

tle evidence for the effectiveness of individual auditory

training for the improvement of communication skills,

such as consonant recognition, speech perception, or

self-perception of ability. The authors did find, however,
some evidence of efficacy in favor of a synthetic as op-

posed to an analytic approach to training: some of the

studies using synthetic training measured improvements

in speech recognition skills, particularly in noise.

Chisolm et al (2007) evaluated the health-related

quality of life benefits of amplification in adults of all

ages. In their systematic review, the authors identified

16 studies, of which only 2 used a randomized controlled
trial design. Limitations of included studies consisted of

a lack of control group, the absence of power analyses,

and incomplete reporting as regard attrition. The qual-

itative findings demonstrated improvements in some of
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the studies that used generic tests to measure health-

related quality of life following hearing aid fitting. Ex-

amples of improvements included reduced anxiety and

depression and greater mental and social functioning.
In contrast to these results, most of the disease-specific

health-related quality of life evaluations indicated im-

portant reductions in the emotional and social impacts

of hearing loss. In quantitative terms, meta-analyses

were conducted according to domain (results from ei-

ther generic or disease-specific evaluation tools) and

study design (either experimental or nonexperimental).

The results of the experimental studies suggested that
hearing aids had a robust, medium-to-large effect on

disease-specific measures of health-related quality of

life and a small, yet significant effect on the generic

measures of health-related quality of life. Regarding

the results of the nonexperimental studies using ge-

neric evaluation tools, the authors found that the im-

pact of hearing aids on health-related quality of life

was imperceptible. In comparison, the nonexperimental
studies using disease-specific evaluations obtained a

small-to-medium effect of hearing aids on health-

related quality of life. The authors did caution in inter-

preting results because studies included participants of

various age groups with variable degrees of hearing loss

and hearing aid experience. Furthermore, study partic-

ipants were drawn from different health-care systems.

Chisolm and Arnold (2012) updatedHawkins’s (2005)
systematic review of counseling-based group interven-

tions and Sweetow and Palmer’s (2005) systematic review

of auditory training. Regarding the auditory training

studies, the authors observed variations in training par-

adigms and reported several methodological limitations,

such as mixed use of control groups, randomization,

and lack of blinding. The results of their meta-analysis

of auditory training data indicated a reliable yet small
short-term effect on speech recognition performance in

adults. As for the counseling-based group interven-

tions, Chisolm and Arnold (2012) reported important

differences in quality between studies with regard

to blinding and dropout rates. The results of their

meta-analysis also yielded a small, yet reliable effect

in short-term results in the reduction of self-perception

of hearing handicap.
Most recently, Henshaw and Ferguson (2013) exam-

ined the efficacy of individual computer-based auditory

training on speech intelligibility, cognition, and self-

reported hearing handicap in adults with hearing loss. In

their systematic review of 13 primary studies, the au-

thors found that no outcome measures were common

to all training protocols. With the exception of one

study, auditory training resulted in improved perfor-
mance for trained tasks in studies that reported on-task

outcomes. Generalization of learning was also observed

to be significant for untrained measures of speech intel-

ligibility, but improvements were found to be small and

not robust. The authors concluded that high-quality ev-

idence was lacking and therefore, the results of the in-

cluded studies could not be used to guide intervention.

In sum, previous research has not provided us with
any definitive answers. For this reason, we conducted

a systematic review to examine the effects of aural re-

habilitation on quality of life in an older adult popula-

tion presenting with hearing loss.

METHODS

Protocol

A proposal and then a protocol were produced and sub-

sequently accepted for internal funding at our rehabili-

tation center, the Institut de réadaptation en déficience

physique de Québec.

Eligibility Criteria

Population

Participants in the included studies were adults

aged $50 presenting acquired or professional hearing

loss, frommild to profound in degree, stable or progres-

sive, with or without hearing aids, cochlear, or other
types of implants such as brainstem or bone-anchored

hearing aid. We excluded studies where participants

presented an associated visual impairment or other

condition that might interfere with a treatment pro-

gram such as cognitive impairment, dementia, stroke,

or psychiatric disorders. Studies addressing inten-

sive postcochlear implant rehabilitation were also ex-

cluded as were studies where participants with hearing
loss were mixed with adults who did not present with

hearing loss.

Intervention

In agreement with the definition of Boothroyd (2007),

interventions included in the present review were the

following: counseling, communication strategies train-

ing, auditory training, lip/speech-reading training, speech

tracking, or a combination of approaches such as hearing

aid fitting supplemented by auditory training. Interven-
tions could be in an individual or a group format. Training

could also take place in a laboratory or clinical setting or

be a self-administered home training program. Studies

reporting solely on hearing aid use or technical support

without any other aural rehabilitation intervention were

excluded.

Outcomes

We included studies, which measured self-perceived
quality of life, using either a generic or disease-specific
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evaluation tool. The World Health Organization de-

fines quality of life as ‘‘Individuals’ perception of their

position in life in the context of the culture and value

systems in which they live and in relation to their goals,
expectations, standards, and concerns. It is a broad

ranging concept affected in a complex way by the per-

son’s physical health, psychological state, level of inde-

pendence, social relationships, personal beliefs and

their relationship to salient features of their environ-

ment’’ (WHO, 1997, p. 1). Due to its breadth and multi-

faceted nature, quality of life is considered here to be an

umbrella term as presented in the modified Interna-
tional Classification of Functioning, Disability, and

Health (ICF) Model by McDougall et al (2010). In this

revised version, all of the components included in

the ICF Model, such as body functions, activities/par-

ticipation, and environmental factors are considered to

affect and contribute to a person’s quality of life as

their situation evolves over time. Accordingly, results

of measures of quality of life examined in this system-
atic review include outcomes related to body func-

tions, such as emotional response or reactions,

acceptance, adjustment, optimism, well-being, aware-

ness of difficulties, perceived hearing ability, or qual-

ity of hearing. Also included are activity limitations

and participation restrictions, such as hearing handi-

cap, coping, effective communication strategies, self-

efficacy, and problem-solving; and environmental
factors, such as attitudes of others, social support, and

relationships.

Studies solely measuring speech recognition, speech

perception, hearing thresholds, hearing aid use, hearing

aid benefit, or hearing aid satisfaction were excluded.

Some of the excluded outcomeswere, however, evaluated

in the included studies: speech perception (Kricos et al,

1992; Kricos and Holmes, 1996; Preminger and Ziegler,
2008; Ferguson et al, 2014) and cognitive measures

(Ferguson et al, 2014).

All studies included in this review presented results

from self-reported questionnaires. In some cases, ques-

tionnaires were constructed or questions were created

for the study. Therefore, not all evaluation tools were of

comparable internal consistency and test–retest reli-

ability. On the basis of these considerations, results
that were measured using unvalidated homemade tools

and responses that were drawn from questions that

were added to an existing evaluation tool were ex-

cluded. Moreover, results from evaluation tools used

solely at postintervention or at follow-up were also

excluded.

Study Type

Included are randomized controlled trials only. How-

ever, studies of randomized controlled trials which

assigned participants to either a control or treatment

group based on a nonrandom component, such as avail-

ability of participants, participants’ preferred meeting

time, or eligibility of participants to receive hearing aids

were excluded from the review.

Language and Publication Date

There were no restrictions regarding the language of

study or publication date.

Search and Study Selection

Searches conducted in PubMed (214 results), Exerpta

Medica dataBASE (Embase; 107 results), Cochrane

Library (1 result), Cumulative Index to Nursing and

Allied Health Literature (47 results), Sociological Ab-

stracts (search yielded no results), and PsycINFO

(108 results) yielded a total of 477 results (for examples

of terms, see Appendix). Results from hand-searching,

searches in the gray literature, and cross-referencing
source documents garnered a further 59 articles: 6 ar-

ticles from hand-searching, 1 Ph.D. thesis from gray lit-

erature, and 52 articles from reference sections. Some

authors were contacted to inquire about any forthcom-

ing publication of results; they all responded. Articles

published up until July 2015 were included in our

search strategy.

After removing duplicate articles, we indepen-
dently and in an unblinded manner screened the

386 records by title and abstract and then compared

their results. Of these 241 were excluded because in-

formation in the abstracts clearly did not meet inclu-

sion criteria. In the case of ten studies, titles or

abstracts provided insufficient information as to de-

cide whether to include or exclude them. Once

obtained, we both read these articles. The interrater
agreement rate was 95%. We settled any disagree-

ments by consensus. An independent collaborator

was available to settle any remaining questions. Once

selected full-text articles were read, the same process

was undertaken for the assessment of eligibility. For

this stage, the interrater agreement rate was 95%. Of

the 145 full-text articles assessed for eligibility, 136

were excluded for the following reasons: 54 for popu-
lation (too young, cognitive impairment, not hearing

impaired), 62 for study type (nonrandomized treat-

ment study, case study, expert opinion, information ar-

ticle), 9 for intervention (use of hearing aids only), and 11

for outcome measures (greater use of hearing aids only,

speech perception or speech recognition only).

As a result, the present systematic review includes

eight studies reported in eight articles and one disser-
tation. One of the primary studies is reported in two dif-

ferent articles (follow-up results are published in a

second article: Andersson et al [1995a,b]). See Figure 1

for results of search and study selection.
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Data Collection Process

The component-based risk of bias approach as recom-

mended in the ‘‘Preferred Reporting Items for System-

atic Reviews and Meta-Analyses’’ (PRISMA) statement

and as described in theCochrane Handbook for System-

atic Reviews of Interventions guided us in our data col-
lection and evaluation process. We both undertook this

stage in an independent and unblinded manner. Over-

all, observed agreement on the evaluation of risk of bias

was 90%. In the case of disagreement, discussions were

held until consensus was reached.

We contacted 12 authors regarding missing informa-

tion such as age range or participant characteristics,

and 10 responded to our query. Two authors were un-
reachable because their article was published before the

advent of the Internet. Therefore no e-mail address was

provided. Attempts to reach them by contacting fellow

coauthors or place of employment were unsuccessful:

they had either retired or passed away. Three authors

were contacted and asked if their data had been pub-

lished in more than one article. One other author

was contacted and was asked if the same participants

had been used in two separate studies. All four authors

responded to our query.

Data Items and Data Extraction

We extracted the following information from each

study: (a) number of participants, (b) hearing aid or

cochlear implant use, (c) age range, (d) intervention

format: group, individual, or mixed, (e) type of inter-
vention, (f) duration of intervention, (g) evaluation

tools used, (h) outcomes measured, (i) follow-up, and (j)

main findings. Where data were available, effect sizes

(mean change in the variable of interest between two

Figure 1. PRISMA flow diagram. From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. (2009). Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA statement. PLoS Med 6(6):e1000097. doi:10.1371/journal.pmed1000097.
For more information, visit www.prisma-statement.org. (This figure appears in color in the online version of this article.)
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assessment times/standard deviation of the first data set)

were calculated for each study. Effect sizes were

classified according to Cohen (1988) as either small

(d5 0.20), medium (d5 0.50), or large (d$ 0.80). Study
characteristics and results are presented in Table 1.

A meta-analysis of results was not conducted due to

the heterogeneity between the included studies: the

content and methods used in delivering interventions

differed markedly between studies. Furthermore, no

single outcome was common to all studies. For this rea-

son, study findings and results of risk of bias of the

eight studies were presented in a narrative synthesis.

Risk of Bias

The purpose of assessing risk of bias is to evaluate the

internal validity of included studies, which is an important

step in determining whether to pool results. Ideally, only

the data of studies with high internal validity should be

pooled. Otherwise, meta-analyses could lead to drawing
falsely positive conclusions (Higgins et al, 2011).

To verify the internal validity of randomized con-

trolled trials, we assessed the following components:

(a) sequence generation, (b) allocation concealment,

(c) blinding, (d) incomplete outcome data, and (e) selec-

tive outcome reporting. Components were evaluated

as being either of ‘‘low,’’ ‘‘high,’’ or ‘‘unclear’’ risk of bias

and were judged based on what was reported in the
article. When the components assessed were described

sufficiently to allow appropriate evaluation, we marked

‘‘yes.’’ When such components were mentioned but not de-

scribed, an evaluation of ‘‘unclear’’ risk of bias was given.

Finally, when components were not mentioned or not

assessed, we marked ‘‘no,’’ which indicates a high risk

of bias. No study was excluded based on the results of

risk of bias assessment. Table 2 presents the results of
risk of bias.

RESULTS

Study Characteristics

All of the included studies were published in English

between 1992 and 2014. The number of participants
varied from 20 to 178 for a total of 488. In terms of

age range, the youngest participant was 50 and the old-

est was 94. Most studies had an equal balance of men

and women participating. One study did not report

on the gender of participants (Kricos et al, 1992).

Two studies included significant others, but neither

evaluated their participation (Jennings, 2005; Hickson

et al, 2007). Duration and intensity of intervention var-
ied across and within studies: the shortest intervention

was administered over a 4-week period and the longest

over a 10-week period. The total number of hours of in-

tervention ranged from 4 to 20 hr.

Effects of Interventions

In our examination of the generic and disease-

specific evaluation tools used in the included studies,
we discovered that the majority measured several out-

comes which were often related to different components.

For example, a single evaluation tool could examine out-

comes related to body functions, participation restric-

tions, and activity limitations. Furthermore, due to

the tool’s design, a numerical result would be given

which was not component specific, but rather the sum

of all the evaluated components. Aligning results accord-
ing to a category of outcome or a component was there-

fore not feasible.

Similarly, we were not able to separate and classify in-

terventions according to their content and methods used,

that is, auditory training, speech-reading training, com-

munication strategies training, or counseling/psychoso-

cial exercises, because the majority of studies mixed

several intervention types together. Each study was
unique. To simplify the presentation of results and to fa-

cilitate comparisons between similar studies, we decided

to present results according to the different modes of de-

livery: group interventions, self-administered home train-

ing programs, or individual communication training. The

rationale for doing so is based on the fact that for many

clinicians, deciding what to offer will depend on patient

preference and onwhat is possible in their respective clin-
ical settings or health-care systems. Table 3 provides a

summary of the effects of intervention bymode of delivery.

Group Interventions

Two studies, Andersson et al (1994) and Andersson
et al (1995a,b), evaluated a behavioral counseling ap-

proach. In Andersson et al (1994), interventions were

tailored to each participant according to the results of

functional analyses and counseling, therefore, was indi-

vidualized. Treatment took place either in a small

group, individually, or in a combination of both. Partici-

pants with hearing aids were randomly assigned to either

the treatment or control group. Treatment included learn-
ing and practicing hearing tactics and coping strategies,

individualized behavioral counseling, identification of in-

dividual problemareas, and completing homework during

the week. The results of the Life Orientation Test (LOT),

which measures optimism, an outcome related to body

functions, did not show a treatment effect (treatment

group: change score 5 0.1, effect size 5 0.02; control

group: change score 5 22.1, effect size 5 20.46).
In a subsequent study, Andersson et al (1995a,b)

evaluated a similar behavioral treatment approach

that included information, applied relaxation, coping

with loud noises, goal setting, video self-modeling,

role-play using hearing tactics and repair strategies,

cognitive skills, and motivation needed to engage in
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activities. TheHearing Coping Assessment (HCA), which

evaluates emotional reactions, attitudes, activity limita-

tions, and participation restrictions, did not indicate a

treatment effect. The total score reflects howwell a person
can cope with their hearing loss.

Hickson et al (2007) assessed the Active Communica-

tion Education (ACE) program. Participants decide

which hearing-loss-related issues they wish to address

and are encouraged to develop problem-solving skills.

The ACE group was compared to a control group receiv-

ing a placebo social program. Several self-administered

questionnaires were used: the Hearing Handicap Ques-
tionnaire (HHQ), the Quantified Denver Scale (QDS),

the Self-Assessment of Communication (SAC), the Ryff

Psychological Well-Being Scale, and Short Form-36

(SF-36). Significant improvements were measured for

both treatment groups: results of the QDS, which eval-

uates participation restrictions and attitudes of family

members, and the Mental Component of the SF-36,

which evaluates general mental health and emotional
and social functioning, improved for participants of

the placebo social program. Results of the HHQ, which

measures emotional distress and discomfort, social

withdrawal, and participation restrictions, the QDS,

the SAC, which measures communication activity lim-

itations, and the Ryff, which measures general well-

being, improved for participants in the ACE group.

Although both groups improved postintervention,
between-group comparisons of change were not signif-

icant on any of the outcome measures (effect size

range 5 0.09–0.36).

Jennings (2005) compared two treatment groups and

a control group. Both the standard aural rehabilitation

group and the perceived self-efficacy aural rehabilita-

tion group received information regarding the effects
of hearing loss on communication, orientation to suc-

cessful hearing aid use, improving communication,

assistive devices, and using effective communication

strategies. The difference between the two treatment

groups was that discussions or group interactions were

not encouraged by group facilitators in the standard

aural rehabilitation group, whereas the participants

in the perceived self-efficacy group were encouraged
to partake in discussions and interact with each other.

The Self-Efficacy for Situational CommunicationMan-

agement Questionnaire (SESMQ), which evaluates a

person’s belief regarding their hearing and problem-

solving ability in various listening situations, did

not measure an intervention effect. The Hearing

Handicap Inventory for the Elderly (HHIE), which

evaluates the effects of hearing loss on emotional re-
sponse and on social/situational participation, also

did not result in an intervention effect. The data re-

ported in this thesis did not allow for the calculation

of effect sizes.

Preminger and Ziegler (2008) compared two treat-

ment groups, (a) auditory-only and auditory-visual

training, (b) auditory-only and auditory-visual plus psy-

chosocial exercise training, and (c) a control group.
Speech perception training was conducted in noise

and consisted of analytic material, syllable drills, and

synthetic exercises of sentence and paragraph length.

Table 3. Effects of Intervention

Study Group Interventions

Self-Administered Home

Training Program Individual Communication Training

Andersson et al (1994) Effect of intervention: No (LOT)

Andersson et al (1995a,b) Effect of intervention: No (HCA)

Jennings (2005) Effect of intervention: No

(SESMQ, HHIE)

Hickson et al (2007) Effect of intervention: No

(HHQ, QDS, SAC, Ryff, SF-36)

Preminger and Ziegler

(2008)

Effect of intervention: No

(HHIE, WHODAS II)

Ferguson et al (2014) Effect of intervention: No

(SSQ); ‘‘Yes’’ (for 1/4

questions of the GHABP);

effect size: data unavailable

Kricos et al (1992) Effect of intervention: No (HHIE)

Kricos and Holmes (1996) Effect of intervention: No (HHIE);

‘‘Yes’’ (7/25 subscales of CPHI);

effect size: small to medium

Summary Effects found in zero of five

studies

Effects found in one of one study Effects found in one of two studies

604

Journal of the American Academy of Audiology/Volume 28, Number 7, 2017

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



The psychosocial exercises focused on discussing prob-

lems, feelings, attitudes, and emotions associated

with hearing loss, as well as the impact of hearing loss

on personal and professional relationships. The re-
sults of the 6-week training period indicated that

all three groups showed a reduction in hearing hand-

icap (p 5 0.001) as measured by the HHIE; the effect

was maintained at the 6-mo follow-up measure. No

time 3 group interaction was found, indicating that

the reduction in activity limitations and participation

restrictions could not be attributed to the interven-

tion. There was also no improvement for any of the
groups as measured by the World Health Organization

Disability Assessment Schedule II (WHODAS II), a ge-

neric evaluation tool of quality of life. Only four subscales

of the WHODAS II were used: Understanding and Com-

municating,GettingAlongwithPeople, Life Activities (re-

lated to household tasks/work/school), and Participation

in Society.

Self-Administered Home Training Program

Ferguson et al (2014) assessed phoneme discrimina-

tion training based on ‘‘Phonomena’’ (Moore et al, 2005),

in a home-delivered computer game format. An imme-

diate training group and a delayed training group were

compared. Participants completed two questionnaires:

the Glasgow Hearing Aid Benefit Profile (GHABP)

and the Speech, Spatial and Qualities of Hearing

(SSQ). Although there was a significant improvement
(p 5 0.03) in both the GHABP, which assesses hearing

disability and handicap using four predefined situa-

tions (Disability subscale: change score 5 6.7%, effect

size 5 0.45, p 5 0.004; Handicap subscale: change

score 5 7%, effect size 5 0.37, p 5 0.03), and the SSQ,

which evaluates a person’s ability to participate in differ-

ent listening situations, there was neither a between-

group difference nor an interaction that might suggest
a treatment effect. In a second analysis of the four indi-

vidual GHABPDisability situations, the authors found a

between-group effect (p 5 0.03) for the ‘‘having a group

conversation’’ situation only, which is a measure of

participation.

Individual Communication Training

Kricos et al (1992) compared a control group to a

group of hearing aid users who participated in an indi-

vidual communication training program. The content

of the treatment group consisted of information pre-

sentations, listening activities (in quiet and noise),

coping strategies, confidence building through the
development of good listening habits, and conversa-

tional strategies. At the end of the 4-week program,

results indicated a decrease in self-perception of hear-

ing handicap (communication training group: change

score 5 211.8%, control group: change score 5 28%;

p , 0.05) as measured by the HHIE, which was statisti-

cally similar in magnitude for both groups. In ICF terms,

results of the HHIE relate to participation restrictions/
activity limitations and to body functions (emotional func-

tions). The data presented did not allow for the calculation

of effect sizes.

In a subsequent study by Kricos and Holmes (1996),

two treatment groups of hearing aid users received ei-

ther analytic auditory training, consisting of structured

syllable drills aimed at improving recognition of indi-

vidual consonants and vowels, or active listening train-
ing, which emphasized comprehension of the general

meaning of spoken messages. These two treatment

groups were compared with a control group. The results

showed no significant change at the end of the 4-week

intervention and no treatment effect in terms of self-

perceived hearing handicap as measured with the

HHIE (analytic auditory training: change score 5

7.6%, effect size 5 20.29; active listening training:
change score 5 7%, effect size 520.38; control: change

score 5 7%, effect size 5 20.28). However, a treatment

effect was observed in the psychosocial status of partic-

ipants who completed the active listening training, as

measured by the Communication Profile for the Hear-

ing Impaired (CPHI). The CPHI explores several areas

related to hearing loss: communication effectiveness in

a variety of situations, awareness of communication dif-
ficulties, physical and personal aspects (attitudes and

behaviors of others), effective and ineffective communi-

cation strategies used, and acceptance and adjustment

to hearing loss. The increase in the active listening

group’s posttraining score relative to the control group

was statistically significant (p 5 0.037–0.0001) for 7 of

the 25 subscales. Significant results from the Attitude

of others subscale (reported estimated effect5 0.44) and
the Behaviors of others subscale (reported estimated

effect 5 0.40) pertain to environmental factors. Sig-

nificant results from the Verbal strategies subscale

(reported estimated effect 5 0.49), the Nonverbal strat-

egies subscale (reported estimated effect5 0.57), and the

Withdrawal subscale (reported estimated effect 5 0.49)

relate to activity and participation, whereas the Problem

awareness subscale (reported estimated effect 5 0.44)
and the Acceptance of loss subscale (reported esti-

mated effect 5 0.44) pertain to body functions (mental

functions).

In sum, no effects of intervention were found for any

of the group training programs. Although an effect of

intervention was found for the self-administered home

training program, the effect size was unavailable.

Small-to-medium effect sizes were found in one of two in-
dividual communication training programs. These effects

were detected by two disease-specific evaluation tools,

namely the CPHI and the GHABP. Although some of

the generic evaluation tools such as the Ryff and the
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SF-36 both measured improvements, between-group

comparisons of change were not significant.

Risk of Bias and Heterogeneity

Sequence generation and allocation concealment are

hallmarks of the randomized controlled trial (Schulz

and Grimes, 2002). Ideally, authors should describe

which random component, for example, the use of a

computer random number generator or the drawing

of lots, was used in the sequence generation process.

Although all the included studies indicate having ran-
domly assigned participants to a group, only Ferguson

et al (2014) clearly stated which random component

was used: method of minimization. Allocation conceal-

ment was not described in the included studies; none

of the authors explained what means were taken to pre-

vent participants and investigators from foreseeing

assignment.

Although blinding of participants to group mem-
bership may seem difficult to achieve, Hickson et al

(2007) demonstrated that it is possible. None of the par-

ticipants in the other studies were blinded. In six of eight

studies, blinding of initial and outcome assessors was ei-

ther unclear or notmentioned. InAndersson et al (1995a,

b), outcome assessors conducting telephone interviews

were blinded to group membership. Initial and outcome

assessors were blinded in Hickson et al (2007).
Several of the included studies reported attrition, but

in most cases, this was not to an extent that would com-

promise the study. Andersson et al (1995a,b) did find,

however, that both experimental and control groups

were significantly different when four participants did

not take part in the follow-up measure 2 yr later. With

the exception of Kricos et al (1992) and Kricos and

Holmes (1996), which had no follow-up measure, studies
had a follow-upmeasure that varied from 4 weeks to 2 yr.

With the exception of Ferguson et al (2014), which re-

ported their study according to the Consolidated Stan-

dards of Reporting Trials statement, none of the studies

provided sufficient information regarding selective out-

come reporting (Higgins et al, 2011). In such cases, we

made a judgment of ‘‘unclear.’’ Ideally, studies should

state that a study protocol was available and that all
prespecified outcomes had been reported.

The results of the component-based risk of bias as-

sessment indicated that the quality of reporting was

poor, in that most of the studies (six of eight) only

addressed one of the five individual components used

in assessing a study’s potential risk of bias. Only two

studies (Hickson et al, 2007; Ferguson et al, 2014)

clearly reported on two individual components. As a re-
sult, we cannot rule out a biasing influence on reported

estimates of intervention effectiveness (Liberati et al,

2009), thus undermining the robustness of results in

the included studies.

DISCUSSION

The purpose of this systematic review was to examine

the effects of aural rehabilitation on quality of life in
an older adult population presenting with hearing loss.

Of the two studies reporting treatment effects, re-

sults were detected by disease-specific evaluation tools.

In the first case, results were based on a few subscales,

which evaluated body functions, activities and partici-

pation, and environmental factors. In the second case, a

result was drawn from a single question pertaining to

participation. Unfortunately, no single outcome emerges
from the results. In addition, several authors discussed

the possible lack of sensitivity in the evaluation tools used:

although participants had reported greater well-being as a

result of participating in their respective studies,

these improvements were not detected by the various

evaluation tools used (Kricos et al, 1992; Andersson

et al, 1995a,b; Jennings, 2005). For these reasons,

there are no overarching trends which may be dis-
cerned from the evidence. The clinical applicability

of these results to an older adult population with hear-

ing loss is, therefore, very limited.

The included studies proved to be clinically andmeth-

odologically heterogeneous: the content andmethods used

in delivering interventions varied greatly between studies.

Overall, the results of the component-based risk of bias as-

sessment indicated that the reporting of validity markers
in the included studies was incomplete. In addition, most

studies did not correct for multiple post hoc comparisons.

We, therefore, could not rule out biasing influences on re-

ported estimates of intervention effectiveness.

By following PRISMAguidelines and carefully detail-

ing each stage in the Methods section, we aimed to con-

duct a rigorous systematic review to safeguard against

potential reporting biases. Notwithstanding these mea-
sures, limitations are present at the review level: we did

not register our review protocol; our evaluation of the

included studies could have been more rigorously pur-

sued by considering aspects such as power calculation

and ecological validity. Despite our attempts to contact

authors formissing information, 2 of the 12we had com-

municated with did not respond, and we, therefore, did

not include their studies in our review. As a result, we
cannot exclude the possibility of publication bias.

Recommendations for Further Research

The findings of our systematic review reveal a need

for more rigorous research to guide clinical decision-
making in the field of aural rehabilitation: using a

randomized controlled trial study design with clear

descriptions of the sequence generation process and

allocation concealment procedures as well as ensuring

blinding of participants and assessors. Hawkins (2005),

Sweetow and Palmer (2005), and Henshaw and Ferguson
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(2013) also came to this conclusion in their respective

systematic reviews. Furthermore, a concerted effort to

establish common outcomemeasures and comparable in-

terventions regarding content and methods used would
facilitate future systematic reviews. As to the duration of

interventions, the majority of included studies lasted, on

average, 4–6weeks. In such cases, it may be argued, that

the duration of treatment is not long enough for anymea-

surable change to occur (Kricos et al, 1992); the insidious

nature of hearing loss and its often detrimental effect on

an individual’s relationships, social participation, and

mental healthmake for whatmay often be a long process
of adjustment and acceptance. It may, therefore, be

worthwhile to investigate the effects of offering interven-

tion over a longer period, for example two to three blocks

of 6 weeks over the period of a year. Most of the included

studies relied solely on data drawn from self-report ques-

tionnaires. Although relatively quick to complete and in-

expensive, self-report questionnaires are prey to recall

and social desirability bias. They have also been found
to overestimate adherence in participants. According

to Kiessling et al (2003), the effectiveness of audiological

rehabilitationwould be better demonstratedwith the de-

velopment of robust behavioral or functional measures.

Data drawn from both self-report questionnaires and

functional measures would, therefore, be ideal.

CONCLUSIONS

Our examination of the effects of aural rehabilita-

tion on quality of life of older adults presenting

with hearing loss is inconclusive. Our findings demon-

strate that the clinical applicability of results to this

population is limited. For this reason, we are not able

to draw any evidence-based conclusions for clinicians
working with hearing-impaired older adults.
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the Centre intégré de gestion de l’information (CIGI). They

also acknowledge the contribution of the following persons

who commented on previous versions of their article: Alice
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APPENDIX

Example Search Terms

Example terms used to search the PsycInfo database.

((Index Terms: (‘‘Rehabilitation’’)) AND (Age Group: (‘‘Middle Age (40 to 64 yrs)’’) OR Age Group: (‘‘Aged (65 yrs &

older)’’))) AND ((Index Terms: (‘‘Hearing Disorders’’) OR Index Terms: (‘‘Partially Hearing Impaired’’)) AND

(Age Group: (‘‘Middle Age (40 to 64 yrs)’’) OR Age Group: (‘‘Aged (65 yrs & older)’’)))

Index Terms: {Rehabilitation} AND Age Group: Middle Age (40 to 64 yrs) OR Aged (65 yrs & older)

Index Terms: {Audiology} AND {Rehabilitation} AND Age Group: Middle Age (40 to 64 yrs) OR Aged (65 yrs &

older)

Any Field: ‘‘AURAL REHABILITATION’’ OR ‘‘AURAL TRAINING’’ AND Age Group: Middle Age (40 to 64 yrs)

OR Aged (65 yrs & older)

Any Field: ‘‘AUDITORY REHABILITATION’’ OR ‘‘AUDITORY TRAINING’’ OR ‘‘AUDIOLOGIC*

REHABILITATION’’ OR ‘‘AUDIOLOGIC* TRAINING’’ AND Age Group: Middle Age (40 to 64 yrs) OR Aged

(65 yrs & older)

Index Terms: {Hearing Disorders} OR {Partially Hearing Impaired} AND Age Group: Middle Age (40 to 64 yrs)

OR Aged (65 yrs & older)
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