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The 2015 Global Burden of Disease Report estimates that
approximately 1.33 billion people worldwide suffer from
hearing loss.1 Hearing impairment is associated with poorer
qualityof life, communicationdifficulties, and increasedriskof
developing mood disorders such as anxiety or depression.2–4

Presbycusis, or age-related hearing loss, is believed to
result from an accumulation of lifetime auditory system
insults.5 Hearing aids (HAs) are the standard treatment.
Unfortunately, they are not frequently used. About 40% of
first time HA users do not use their aids on a regular basis.6

Two systematic reviews, looking at 38 studies, summarized
that prefitting expectations of benefit, self-reported hearing
loss, and stigma associated with deafness were the main

factors affecting HA uptake by older adults.7,8 When used,
HAs improve users’ psychosocial conditions and cognitive
function.9

Foundational counseling skills that must be addressed for
successful audiology rehabilitation include encouragements,
asking questions, reflection on learning, concreteness,
summarizing, and situation clarification.10 Manchaiah et al11

demonstratedtheutilityofa transtheoretical (stagesofchange)
model in assessing attitudes and behaviors of adults with
hearing loss. This allows individualized intervention based
on the patient’s readiness for change.12 Current literature
emphasizes the importance of patient-centric relationships
and therapeutic alliances. Qualitative studies have examined
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Abstract Purpose The aim of the study is to conduct a meta-analysis examining the impact of
motivational interviewing (MI) on hearing aid (HA) use compared with standard care.
Research Design The research design is a systematic review and meta-analysis.
Cochrane ENT, Central, Medline, Web of Science, ICTRP, and ClinicalTrials.gov elec-
tronic databases were searched. Inclusion criteria consisted of randomized controlled
trials (RCTs) published between 1988 and 2018 that compared MI to standard care.
Study Sample The study sample consists of four RCTs, investigating a total of 176
patients.
Data Collection and Analysis RevMan 5.3 and a random effect model were used for
analysis.
Results The standardized mean difference in data-logged hours of HA use was not
statistically significant (0.34 [95% confidence interval or CI:�0.10, 0.78; p¼0.13]). The
mean difference for user-reported outcomes on the International Outcome Inventory—
Hearing Aids of 0.41 [CI: �1.00, 1.82; p¼ 0.57] was also not significant.
Conclusion There is no current evidence that MI significantly improves HA use or user-
reported outcomes. However, there were limited studies included in this review and
further research is indicated.
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the language used by audiologists and the decision-making
process in audiologist–patient interactions.13,14 Exploring the
patient–provider interaction to improve HA outcomes was
underscored in a review by Knudsen.15 They found that moti-
vation by others increased help seeking; conversely, self-moti-
vation positively influenced HA use or satisfaction.

Motivational interviewing (MI) is defined as a flexible
“person-centered counseling style for addressing … ambiva-
lence about change,”16 and was originally used in addiction
medicine.17 Miller17 stressed that MI de-emphasized patient
labeling and instead focused on an individual’s internal attri-
bution for change. In a meta-analysis of MI for various health
outcomes, it significantly reduced blood pressure, body mass
index, and total cholesterol.18More research into its potential
for the hearing impaired has started.19 Primarily a clinical
communication method, MI is intended to guide patients and
enhance their intrinsic motivation to change; patients have
final decisions about their care and MI differs from client-
centered counseling as it is consciously goal-oriented and
rewards change.20 Parallels have been drawn between MI
and self-determination theory, with Markland et al21 stating
both assume there is “innate propensity for personal growth
toward cohesion and integration.”

The aim of this study was to conduct a systematic review
examining the impact of MI on adult HA users compared
with control groups undergoing standard audiological care.
Outcome measures include data-logged HA use and pa-
tient-reported benefits. While there has been increased
interest in how behaviors of hearing professionals can
impact patient outcomes, no meta-analysis has to the
best of our knowledge specifically examined the quantita-
tive results of MI.

Materials and Methods

This study was preregistered on the international prospective
register of systematic reviews (PROSPERO CRD42019137682).
The Cochrane Handbook for Systematic Reviews of Interven-
tions was followed.

Search Strategy
The keywords “hearing aid” OR “amplification” OR “ear
mold” OR “earmould,” AND “motivational interviewing” OR
“counseling”were used to search the Cochrane ENT, Central,
Medline, Web of Science, ICTRP, and ClinicalTrials.gov data-
bases for randomized controlled trials (RCTs).

Studies comparing anMI cohort to a control cohort under-
going standard care between January 1988 and December
2018, with participants above the age of 18 years, and
quantitative outcome measurements were included. Exclu-
sion criteria included studies on previously reported data,
retracted studies, and studies lacking detail. There were no
language restrictions. Bibliographies of included papers were
screened for additional studies.

Study Identification
Two independent investigators (A.L. and B.W.) completed the
search. Afterward, the first author removed any trials that

were clearly ineligible based on title. Abstracts were then
reviewed by the two reviewers independently. Disagree-
ments were resolved by consensus.

Data Collection
Data was extracted by two investigators (A.L. and B.W.)
independently using a predesigned data collection form
which included: sample size, randomization method, blind-
ing, intervention, quantitative HA outcome measurements
related to HA use, satisfaction or benefit, and adverse effects.
Imputations were employed if necessary.22 The Cochrane
Risk of Bias Tool 2.0 was used for studies included.

Data Analysis
The difference in logged hours of HA use pre- and post-
intervention, and patient-reported outcomes using the In-
ternational Outcome Inventory for Hearing Aids (IOI-HA)
post-intervention were analyzed. Data was combined and
pooled using RevMan 5.3 (Copenhagen, Denmark: The
Cochrane Collaboration) with a DerSimonian random effect
model. The standardized mean difference and mean differ-
ence were calculated with 95% confidence intervals (CIs) for
logged HA use and IOI-HA scores, respectively. Measure-
ments were considered significant if the 95% CI excluded
zero. Statistical heterogeneity of studies was assessed using
the Chi-square and I2 test.

Reporting Bias and Level of Evidence
Reporting bias was assessed within study (outcome report-
ing) and between study (publication). Studies were searched
for public registration to identify predefined outcomes.
Grades of Recommendation, Assessment, Development,
and Evaluation (GRADE) guidelines were used to assess the
quality and strength of the results.

Results

A total of 626 trials were identified in the initial search.
Bibliographic screening did not reveal anyadditional studies.
Four clinical trials, including 176 patients, satisfied the
review’s inclusion criteria. ►Fig. 1 displays the review’s
PRISMA flowchart.

The four included studies’ characteristics are summarized
in ►Table 1. Aazh23 was deemed to be at low risk-of-bias.
Fergusonet al,24Zarenoeet al,25and theclinical trialby Lewis26

(NCT 01843777) were at some risk-of-bias from the randomi-
zation and outcome measurement processes (►Fig. 2).

Data-logged hours of HA use and IOI-HA scores were
reported in three studies each. Data-logged hours in
Aazh,23 Ferguson et al,24 and Lewis26 were compared. Aazh
and Lewis assessed changes in data-logged hours from
baseline, while Ferguson et al studied the amount of HA
use logged in each group at the first post-intervention
follow-up. Imputations were derived for Aazh’s standard
deviations based off the mean and CIs. The heterogeneity
(I2) of data-logged hours of HAusewas 14% and standardized
mean difference was 0.34 (95% CI: �0.10, 0.78). Refer
to ►Fig. 3 for complete results.
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All four RCTs looked at various patient-reported outcome
measures. These included the IOI-HA, Hospital Anxiety and
Depression Scale, Glasgow Hearing Aid Benefit Profile, and
others. The IOI-HA was used in three studies: Aazh,23 Zar-
enoe et al,25 and Lewis.26 Imputations were derived if
necessary. The heterogeneity (I2) of IOI-HA scores was 0%
and mean difference was 0.41 (95% CI: �1.00, 1.82). Refer
to ►Fig. 4 for complete results.

Publication bias was not assessed as only three studies
were assessed for each outcome. Lewis26 demonstrates some
outcome reporting bias based on the published study proto-
col as all results were not described. There were no prepub-
lished study protocols for the other three RCTs.

►Table 2 displays GRADE summary findings of the
reviewed studies. The overall certainty of data-logged hours
and IOI-HA scores was assessed as low; the true effect may be
substantially different from the estimate of the effect.

Discussion

To our knowledge, this is the first systematic meta-analysis
looking at the effect of MI on quantitative HA-related
outcomes.

Many of the studies included in this review were either
feasibility studies or pilot studies, with small sample sizes
and short follow-up.While Aazh23was deemed to be at a low

Fig. 1 PRISMA study flowchart illustrating the systematic review process for investigating motivational interviewing for hearing aid use.
PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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risk-of-bias, the other three studies were of greater concern.
There was moderate heterogeneity across the studies. Study
populations varied, with Aazh assessing existing HA users
and the other three assessing first-time users. All studies
were undertaken in first world health care services: Aazh
and Ferguson et al24 in the United Kingdom, Zarenoe et al25

in Sweden, and Lewis26 in the United States.
We found a limited number of RCTs examining MI in HA

users. There is extensive qualitative work on patient–provider
interactions, but less quantitative studies assessing patient
outcomes. A complicating factor with analysis of HA outcomes
is that often studies use different measures. Perez and
Edmonds27emphasized the importanceofstandardized report-
ing to allow direct comparison of HA outcomes, and our review
illustrates this ongoing need. The IOI-HA is one of the more
commonly used patient outcome questionnaires. It follows a 35
point scale, with higher scores indicating positive benefits.28

MI did not have a significant effect on either data-
logged hours of HA use or IOI-HA outcomes when the results
of all studies were aggregated. Three studies individually
identified a positive impact of MI in their participants.
Aazh23 and Ferguson et al24 both showed an increase in
data logged hours in their intervention groups compared
with standard care, but Ferguson et al’s results were not
significant. Zarenoe et al25 reported a significant improve-
ment in patient satisfaction for their MI group, as measured
by the IOI-HA, but there was no difference compared with
their standard care cohort. Lewis26 demonstrated a negative
impact of MI, with IOI-HA scores decreasing in the interven-
tion group; this finding was not statistically significant.
Overall, these results suggest that there is insufficient evi-
dence to conclude that MI improves HA user outcomes. The
follow-up period in the studies was short, with the longest
being 3 months.25 It is concerning that an effect was not
clearly evident with very short post-intervention follow-up
periods.

Miller acknowledged in his original 1983 article that MI
would not be applicable to every situation. Several published
studies have demonstrated that self-motivation does not
affect HA use or satisfaction.29,30 Conversely, Knudsen
et al’s review suggested that patient–provider interactions
addressing motivation may be beneficial. Wilson and Ste-
phens also noted that users’ attitudes toward hearing-aids
impacted bothHAuse and satisfaction. Ismail et al’s31 review
on hearing providers current practice suggested that perhaps
the lackof improvement in HAuse and other outcomes is due
to ineffective audiological consultations. Their review iden-
tified that hearing-aid provider behaviors and strategies had
not changed, despite patient concerns and published knowl-
edge of limitations.

Fig. 2 Risk-of-bias for included studies as assessed by the Cochrane Risk of
Bias Tool 2.0 (black¼ low risk; gray¼ some risk; white¼high risk).

Fig. 4 Forest plot examining the impact of motivational interviewing on patient-reported International Outcome Inventory for Hearing Aids
score.

Fig. 3 Forest plot examining the impact of motivational interviewing on data-logged hours of hearing aid use.

Journal of the American Academy of Audiology Vol. 32 No. 6/2021 © 2021. American Academy of Audiology. All rights reserved.

Motivational Interviewing for Hearing Aid Use Liu et al.336

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.



Our results display that there is no statistically significant
quantitative impact of MI on HA use or global patient-
reported outcome scores as recorded by the IOI-HA. Howev-
er, Aazh’s qualitative analysis identified that additional
support, clinician effect, and feeling better about self are
reasons that influence HA use.32 Therefore, future research
into different communication methods and strategies may
be warranted to uncover effective ways of improving HA
outcomes.

There are several limitations to this study. As mentioned
previously, there was moderate heterogeneity across the
studies included and the GRADE quality of evidence was
low for both outcomes studied. The true effect may be
substantially different from our estimate of the effect, due
to the relatively small number of subjects even in the
amalgamated dataset. Furthermore, potential publication
bias may have prevented access to other studies that showed
no benefit. There was difficulty comparing results due to
dissimilar outcome measures. We recognize that including
unpublished studies may in itself introduce bias as only
unpublished studies that could be located were included.
Gray literature in systematic reviews has become increas-
ingly accepted over time,33,34 but we understand that this is
debated. Therewasmoderatebias in the studies included and
higher quality data are needed to improve on the conclusions
of this meta-analysis.

Conclusion

In conclusion, we endorse that more research is needed into
how HA use and user-reported outcomes can be improved.
MI was not found to have a significant impact on these
outcomes, but this finding is limited by the heterogeneity
and lowquality of the available study data. Further RCTswith
detailed descriptions of standardized MI interventions
would enhance the quality of data in the field.
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Table 2 GRADE summary of findings on motivational interviewing for hearing aid outcomes

Motivational interviewing compared with standard care for hearing aid users

Patient or population: hearing aid users

Setting: hearing aid counselling

Intervention: motivational interviewing

Comparison: standard care

Outcomes No. of
participants
(studies)
Follow-up

Certainty of
the evidence
(GRADE)

Relative
effect
(95% CI)

Anticipated absolute effects

Risk with
standard care

Risk difference with
motivational interviewing

Data-logged hours
assessed with hearing logs

103
(three RCTs)

����
LOWa

– – SMD 0.34 SD more
(0.1 fewer to 0.78 more)

Patient-reported outcomes
assessed with International
Outcome Inventory for
Hearing Aids
Scale from: 0–35

100
(three RCTs)

����
LOWb,c

– The mean
patient-reported
outcomes ranged
from 1.3 to 7.5

MD 0.41 higher
(1 lower to 1.82 higher)

Abbreviations: CI, confidence interval; RCT, randomized controlled trials; SMD, standardized mean difference; MD, mean difference.
�The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of
the intervention (and its 95% CI).
Note: GRADE Working Group grades of evidence:
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We aremoderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different.
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of
effect.
Explanations
aAll three studies included limited participants and wide confidence intervals.
bAll three studies included limited participants and wide confidence intervals.
cThere are only three small positive studies and it appears that studies showing no effect or harm have not been published.
dThis is the appropriate position for this footnote.
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Erratum: An erratum has been published for this article (DOI: 10.1055/s-004 -17 ).643843
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