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Abstract

This systematic review examined the audiological and nonaudiological factors that influence hearing help-seeking and hearing
aid uptake in adults with hearing loss based on the literature published during the last decade. Peer-reviewed articles published
between January 2011 and February 2022 were identified through systematic searches in electronic databases CINAHL,
PsycINFO, and MEDLINE. The review was conducted and reported according to the PRISMA protocol. Forty-two articles
met the inclusion criteria. Seventy (42 audiological and 28 nonaudiological) hearing help-seeking factors and 159 (93 audio-
logical and 66 nonaudiological) hearing aid uptake factors were investigated with many factors reported only once (10/70 and
62/159, respectively). Hearing aid uptake had some strong predictors (e.g., hearing sensitivity) with others showing conflicting
results (e.g., self-reported health). Hearing help-seeking had clear nonpredictive factors (e.g., education) and conflicting factors
(e.g., self-reported health). New factors included cognitive anxiety associated with increased help-seeking and hearing aid
uptake and urban residency and access to financial support with hearing aid uptake. Most studies were rated as having a
low level of evidence (67%) and fair quality (86%). Effective promotion of hearing help-seeking requires more research evi-
dence. Investigating factors with conflicting results and limited evidence is important to clarify what factors support help-seek-
ing and hearing aid uptake in adults with hearing loss. These findings can inform future research and hearing health promotion
and rehabilitation practices.
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Introduction

Unaddressed hearing loss can have severe negative conse-
quences with pervasive effects across the life course
(Huddle et al., 2017; Nordvik et al., 2018; Olusanya et al.,
2014). If addressed in a timely and appropriate manner, the
adverse consequences of hearing loss can largely be
avoided or mitigated (World Health Organization, 2021).

especially in low- and middle-income countries, have simi-
larly reported low levels of hearing help-seeking. In
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Hearing aids are most commonly used to rehabilitate
hearing loss and can improve listening abilities as well as
health-related quality of life (Ferguson et al., 2017).
However, a significant proportion of people with hearing
loss does not seek help for their hearing problems and does
not acquire hearing aids (Orji et al., 2020). Research has
shown that people wait 9 years on average to seek help for
their hearing loss (Simpson et al., 2019). In a national
study in the United States, 32% of adults with hearing diffi-
culty reported never having seen a physician about their
hearing problems and 28% never had a hearing test
(Mahboubi et al.,, 2018). Studies from other countries,
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Malaysia, only 29% of adults who had self-perceived hearing
loss sought professional help (Mukari & Wan Hashim,
2018). A study done by Schonborn et al. (2020) in South
Africa reported that only 14% of people who failed an app-
based digits-in-noise hearing test followed up with an audiol-
ogist. Worldwide, the hearing aid uptake numbers have been
low with fewer than 11% of people with disabling hearing
loss acquiring hearing aids (Bisgaard et al., 2021).
Moreover, longitudinal population-based studies revealed
that the 5- and 10-year incidence rates of hearing aid adoption
by people who exhibited hearing loss at baseline were
approximately 8.5% and 36%, respectively (Fischer et al.,
2011; Gopinath et al., 2011).

In the last decade, there have been significant efforts to
improve access to hearing healthcare services (Blazer et al.,
2016). They include mobile health applications for promo-
tion, screening, diagnosis, treatment, and support for
hearing loss (Frisby et al., 2021), tele-audiology services
such as home-based otoscopy, online hearing screenings,
and remote hearing aid fittings (D’Onofrio & Zeng, 2022),
as well as computational audiology (Wasmann et al.,
2021). Computational audiology can be used to expand tele-
health by incorporating clinical expertise into algorithms that
can be employed on devices used by patients in underserved
areas (Wasmann et al., 2021). Furthermore, a technological
revolution in hearing aids has led to more affordable and
accessible options such as direct-to-consumer hearing
devices (Manchaiah et al., 2017). Despite these efforts,
hearing help-seeking and hearing aid uptake remain low.
This may be explained by a wide range of audiological and
nonaudiological factors influencing hearing help-seeking
and hearing aid uptake.

Various reviews have investigated the factors affecting
hearing help-seeking and hearing aid uptake (Jenstad &
Moon, 2011; Knudsen et al., 2010; Meyer & Hickson,
2012; Ng & Loke, 2015). A comprehensive review by
Knudsen et al. (2010) investigated factors influencing
hearing help-seeking, hearing aid uptake, use, and satisfac-
tion. The authors identified 31 factors (personal, demo-
graphic, and external factors) relating to the outcomes.
Motivation by others to seek help for hearing loss showed
a positive association with help-seeking as opposed to
being self-motivated. Hearing aid uptake was positively
affected by attitudes toward hearing aids. Greater acceptance
of hearing loss and poorer hearing sensitivity had a positive
effect on both help-seeking and hearing aid uptake.
Furthermore, age and gender did not show any relationship
with any of the outcomes but that self-reported hearing dis-
ability positively influenced all four outcomes. The most
recent review by Meyer and Hickson (2012) that explored
the factors influencing both hearing help-seeking and
hearing aid uptake concluded that people are more likely to
seek help for their hearing problems and/or adopt hearing
aids if they have moderate to severe hearing loss and self-
reported hearing-related activity limitations or participation

restrictions, are older, perceive their hearing as poor, consider
there to be more benefits than barriers to amplification and
perceive their significant others as supportive of hearing
rehabilitation. Meyer and Hickson (2012) also mentioned
that the influence of some factors requires further investiga-
tion, for example, ethnicity, education, and employment,
due to a limited number of studies and/or conflicting results
within the literature. Since previous reviews, there has been
an increasing number of investigations to better understand
factors affecting help-seeking and hearing aid uptake (e.g.,
Humes & Dubno, 2021; Pronk et al., 2017; Sawyer et al.,
2020; Singh & Launer, 2018). This systematic review, there-
fore, aims to review and summarize the evidence concerning
the audiological and nonaudiological factors that influence
hearing help-seeking and hearing aid uptake in adults with
hearing loss based on the research evidence published
during the last decade.

Method

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) 2020 guidelines were followed in
performing and reporting of this review (Page et al., 2021).
The review protocol was registered on the International
Prospective Register of Systematic Reviews (PROSPERO)
(CRD42022312208).

Search Strategy

The primary reviewer (MK) searched for relevant articles in
electronic databases including CINAHL, PsycINFO, and
MEDLINE. The search was conducted using key terms:
(hearing OR ‘“hearing loss” OR “hearing impair*” OR
“hearing diff*” OR “hearing disability” OR “hearing
problem” OR ‘“hard of hearing”) AND (“hearing aid” OR
“hearing device”” OR amplification OR “‘audiological rehabilita-
tion*” OR “aural rehab®*” OR “auditory rehab*” AND “help
seeking” OR help OR advice OR uptake OR adopt* OR
acqui* OR purchase OR refusal OR reject* OR adherent OR
nonadherent OR candidate OR applicant). Limiters included
language (only studies published in English were considered)
and publication period (only studies published after January 1,
2011, were considered). A final search was done on June 1,
2022, but no additional studies were found during this search.

Eligibility Criteria
The Population Intervention Comparison Outcome Study

Design Timeline framework was used to select the inclusion
and exclusion criteria for the review:

e Population: Studies including adults (18 years and older)
with hearing loss (either self-reported hearing difficulties
or confirmed hearing loss based on a hearing screening
or assessment) were included. Studies including adults
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without hearing loss or children (younger than 18 years)
were excluded.

o [ntervention/Exposure: The intervention for hearing help-
seeking referred to an action toward seeking help for
hearing loss (i.e., making an appointment to consult
with a hearing healthcare professional). With regard to
hearing aid uptake, the intervention was obtaining con-
ventional air-conduction hearing aids.

o Comparison: The review included studies in all settings
and contexts.

e Outcome: Studies focusing on hearing help-seeking (e.g.,
consulting professionals, performing online hearing
screening) and hearing aid uptake were included. When
studies focused on multiple outcomes (e.g., hearing help-
seeking, hearing aid uptake, hearing aid use, and satisfac-
tion/benefit), we only extracted and reported on the out-
comes relevant to this review (i.e., hearing help-seeking
and hearing aid uptake). Studies focusing on hearing aid
use and hearing aid benefit/satisfaction alone were
excluded as were studies dealing with amplification
devices other than conventional hearing aids (e.g.,
cochlear implants, middle-ear implants, bone-anchored
hearing aids, and assistive listening devices).

e Study Design: Quantitative studies with any design were
included. Qualitative studies were excluded from this
review to be in line with the previous reviews by
Knudsen et al. (2010) and Meyer and Hickson (2012)
for comparative data. Knudsen et al. (2010) also excluded
qualitative studies, and Meyer and Hickson (2012) mostly
focused on quantitative studies (20 out of the 22 included
studies were quantitative).

e Timeline: Studies published between January 1, 2011, and
February 2, 2022, were included.

e Other: Studies published in peer-reviewed scientific jour-
nals were eligible for inclusion. Nonpeer-reviewed publi-
cations, discussion papers, dissertations/theses, and
conference papers were excluded. Only studies published
in English were included in the review.

Selection Procedure

The study selection was carried out by two researchers (MK
and BM) independently. Articles were exported from the
databases into Rayyan (https:/www.rayyan.ai/). The
Rayyan software was used for screening studies and to
record decisions. Firstly, duplicate articles were removed.
Thereafter, studies were screened based on their titles and
abstracts with regard to the inclusion criteria, while the
researchers were blinded to each other’s decisions. The full-
text article was retrieved and reviewed if a decision could not
be made based on the abstract. Subsequently, the reference
lists of the identified publications were checked for additional
studies to be included in the review. There were disagree-
ments in 20% of the articles. Disagreements were resolved

by discussion and involving other research team members
(VM and DWS). The full-text PDF versions of the articles
that met the inclusion criteria were inspected closely to
extract the relevant data.

Data Extraction

Microsoft Excel was used for data extraction and manage-
ment. A specific form was used to summarize the information
obtained from the articles. It included the following elements:
Publication (e.g., reference, authors, title, country of study,
and date of publication), study design (e.g., aim, study
design, data collection method, and data analysis method),
population (e.g., sampling method, sample size, age of partic-
ipants, and gender of participants), factor(s) examined (audi-
ological and nonaudiological factors), and outcomes (e.g.,
key findings, associations, and the direction of effect). The
primary reviewer (MK) extracted all the data, and the
second reviewer (BM) cross-checked 20% of the data using
arandom number generator to ensure completeness and accu-
racy. There were disagreements in 14% of the articles, mostly
relating to the study designs and sampling methods. These
were resolved by discussion and involving other research
team members (VM and DWS).

Risk of Bias (Quality) Assessment and Determination
of Level of Evidence

The National Institute of Health (NIH) quality assessment
tools were used to assess the quality of the studies included
in the review (National Institute of Health, 2021). The NIH
tools are specific to certain study designs and were designed
to assist reviewers in focusing on concepts that are important
in determining a study’s internal validity (National Institute
of Health, 2021). Reviewers could respond with “yes,”
“no,” or “cannot determine/not reported/not applicable” to
each item on the tool. In the end, every “yes” represented 1
point. The reviewers added up the points to determine the
total score and decide whether the study should be rated as
good, fair, or poor quality. To prevent bias, the NIH tool
does not provide specific parameters to rate the quality as
good, fair, or poor since each study should be assessed on
its own. However, we used parameters as specified in
another systematic review as a guide on how to rate the
quality, where a score of 0—4 was rated as poor, 5-10 as
fair, and 11-14 as good (Bagias et al., 2021). The level of evi-
dence was determined according to the Oxford Centre for
Evidence-Based Medicine Levels of Evidence based on
each study’s design (OCEBM Levels of Evidence Working
Group, 2011). We used the OCEBM hierarchy of evidence
(Ievel 1 being the highest level of evidence) as it was
created for researchers to easily identify the likely best evi-
dence. The primary reviewer (MK) conducted the quality
assessment and the determination of the level of evidence.
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The second reviewer (BM) cross-checked 20% using a
random number generator to ensure reliability. There were
disagreements in 5% of the articles, mostly relating to the
participation rate. These were resolved by discussion and
involving other research team members (VM and DWS).

Data Synthesis

Due to the high heterogeneity of included studies, the synth-
esis without meta-analysis (SWiM) reporting guidelines as
described by Campbell et al. (2020) was used to identify,
characterize, and summarize available research evidence on
audiological and nonaudiological factors influencing
hearing help-seeking and hearing aid uptake. Vote counting
based on the direction of effect was selected as the synthesis
method (Campbell et al., 2020). The synthesis was conducted
by the primary reviewer (MK) and was approved by the rest
of the research team (BM, VM, and DWS).

Results

Search and Study Selection

The search identified 637 records on CINAHL, 781 on
MEDLINE, and 282 on PsycINFO. After removing 518
duplicates, 1182 records were screened based on their titles
and abstracts. Full texts of 46 articles were assessed for eligi-
bility. Of these, eight were excluded (three had an inappropri-
ate study design, two had the wrong publication type, and
three were focused on an inappropriate outcome, e.g.,
hearing aid use). Four additional studies were identified
through reference checking. Therefore, a total of 42 studies
were included in the review (see Figure 1).

Study Characteristics

Table 1 summarizes the key characteristics of the included
studies (n = 42). Sixteen studies were conducted in the
Americas (38%), nine in Australia (21%), eight in Europe
(19%), five in Asia (12%), and four in the United Kingdom
(10%). Most studies were cross-sectional or cohort studies
except for one true experimental study (Adorni et al., 2021)
and one cluster randomized controlled trial in which groups
of individuals were randomized (Pronk et al., 2019). Thirty
studies (71%) were prospective and 12 were retrospective
(29%). Convenience (26% of the studies) and purposive
(14% of the studies) sampling were the most used sampling
methods. Both these are nonprobability sampling techniques.
A convenience sample is drawn from a population that is
easily accessible to the researcher, whereas a purposive
sample is intentionally selected based on the characteristics
of the participants that are relevant to the study (Etikan
etal., 2016). The sample size ranged from 32 to 60,964 partic-
ipants. Participants’ ages ranged from 20 to 77 years. Of the 38
studies that reported the mean age of participants, the average

was 68 years. Thirty studies investigated factors influencing
hearing aid uptake, four studies investigated factors influenc-
ing hearing help-seeking, and eight studies investigated
factors influencing both. All factors investigated for their
potential influence on hearing help-seeking and hearing aid
uptake are presented in Tables 2-5, but only the factors
showing at least one positive or negative association are
described in the text.

Hearing Help-Seeking

Forty-two audiological factors (see Table 2) and 28 nonau-
diological factors (see Table 3) influencing hearing help-
seeking were investigated in the 12 studies that focused on
this topic. The number of significant factors (i.e., factors
that either showed a positive or negative association) per cat-
egory is shown in Figure 2, and these are discussed below.
Significant factors that have not been reported in previous
reviews are marked by an asterisk in Tables 2 and 3.
Nonsignificant factors (i.e., factors that showed no associa-
tion) are also shown in Tables 2 and 3. For more detail, see
Supplementary Tables 1 and 2. Additionally, evidence
from previous reviews, as reported by Knudsen et al.
(2010) and Meyer and Hickson (2012), is compared to evi-
dence from the present systematic review in Table 6.

Audiological Factors

Hearing Sensitivity. Hearing sensitivity measured using
pure tone audiometry was found to be positively associated
with hearing help-seeking in two studies, while two studies
did not show any association. Pronk et al. (2017) reported
that females (and not males) were more likely to enter a
hearing aid evaluation period if they had greater hearing
loss severity (determined by the worst ear pure tone
average [PTA] at 1, 2, and 4 kHz). Meyer et al. (2014)
reported that people were more likely to seek help if they
had greater hearing loss severity (determined by better ear
PTA at 0.5, 1, 2, and 4 kHz) relative to people who did not
seek help. Additionally, Sawyer et al. (2020) reported that
people were more likely to seek help if they had greater
hearing loss according to a hearing screening test at 1 and
3 kHz.

Self-Reported Hearing Difficulties and Beliefs. Greater
self-reported hearing disability was found to be a significant
predictor of entering a hearing aid evaluation period in one
study (Pronk et al., 2017). A study by Saunders et al. (2013)
assessed hearing beliefs within the constructs of the health
belief model (HBM). They found that people were more
likely to seek help for their hearing loss if they had higher per-
ceived susceptibility to hearing loss, lower perceived barriers
to hearing rehabilitation, and higher cues to action. Cues to
action referred to the participant’s experience of cues (intrinsic
or extrinsic) prompting him/her to take action (e.g., the partic-
ipant knew where to get a hearing test).
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[ Identification of studies via databases and registers J

Records identified from:
CINAHL (n =637)

MEDLINE (n = 781)

PsycINFO (n = 282)

Identification

Records removed before screening:
Duplicate records removed (n = 518)

A4

Records screened
(n=1182)

A4

Reports sought for retrieval
(n =46)

v

Screening

Reports assessed for eligibility
(n=38)

Records excluded (n = 1136)
e Inappropriate outcome (n = 511)
e Implantable device (n = 280)
e Wrong population (n = 172)
e Wrong publication type (n = 135)
e Wrong study design (n = 52)
e Duplicates not picked up by Rayyan (n = 12)
e Background article (n = 10)

Reports excluded (n = 8)
e Wrong study design (n = 3)
e Wrong publication (n = 2)
e Wrong outcome (n = 3)

Studies included in review (n = 38)

Included

Studies identified through reference checking (n = 4)
Total number of studies included in review (n = 42)

Figure |. PRISMA Flow Diagram of the Selection Process.

Communication Difficulties. Perceived communication
difficulties were found to be positively associated with
hearing help-seeking in two studies. Meyer et al. (2014)
reported that older adults were more likely to seek help if
they acknowledged their communication difficulties due to
their hearing loss. Humes and Dubno (2021) found that
people were less likely to seek help if they had better commu-
nication performance (in social settings, at work, and at
home), less awareness of communication problems, and
greater denial using the Communication Profile for the
Hearing Impaired (CPHI).

Expectations and Perceived Benefits from Hearing Aids.
Two studies reported that the expected benefits of hearing

aids were positively associated with hearing help-seeking.
Pronk et al. (2017) found that people were more likely to
enter a hearing aid evaluation period if they had more
expected benefits of hearing aids. Similarly, Meyer et al.
(2014) found that older adults were more likely to seek
help for their hearing loss if they perceived there to be
many benefits of hearing aids. People were also more
likely to seek help for their hearing loss if they had consid-
ered hearing aids before in one study (Meyer et al., 2011).

Nonaudiological Factors

Demographics. Although three studies did not find any
associations, Sawyer et al. (2020) and Saunders et al.
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Table 2. Audiological Factors Influencing Hearing Help-Seeking.

Category and factors No. of studies  Positive association ~ Negative association ~ No association

Hearing sensitivity
Worst ear PTA (I, 2, 4 kHz) | | - -
Better ear PTA (0.5, I, 2 kHz) | - - |
Better ear PTA (0.5, I, 2, 4 kHz) 2 | - |
Hearing screening
Hearing screening (1 and 3 kHz) | | - -
Reason for hearing screening | - - |
Self-reported hearing difficulties and beliefs
Perceived hearing loss
Self-reported hearing disability
Tinnitus
Otorrhea
Hearing Beliefs Questionnaire:
Susceptibility
Severity
Benefits
Barriers
Self-efficacy
Cues to action
Communication difficulties
Self-assessment of communication | | - -
Communication Profile for the Hearing Impaired:
Performance—social*
Performance—work
Performance—home
Performance—problem awareness
Environment—communication need
Environment—physical characteristics
Environment—attitudes of others
Environment—nbehaviors of others
Strategies—maladaptive behaviors
Strategies—verbal strategies
Strategies—nonverbal strategies
Personal adjustment—self-acceptance
Personal adjustment—acceptance of loss
Personal adjustment—anger
Personal adjustment—displacement of responsibility
Personal adjustment—exaggeration of responsibility
Personal adjustment—discouragement
Personal adjustment—stress
Personal adjustment—withdrawal
Personal adjustment—denial
Expectations and perceived benefits from hearing aids
Attitude toward hearing aids: Benefits scale
Attitude to hearing aids
Attitude toward hearing aids: Negative support scale
Basic handling scale
Considered hearing aids before*
Other
Noise exposure | - - |

—_—_ — =N
1
'
—_—— —

Note: PTA = Pure Tone Average.
*Significant factors that have not been reported in previous reviews relevant to the specific outcome.
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Table 3. Nonaudiological Factors Influencing Hearing Help-Seeking.

Category and factors No. of studies

Positive association Negative association No association

Demographics
Age
Age participant felt
Male sex (vs. female)
Ethnicity
Marital status
Education
Area of residence
Living situation
Retired
Socioeconomic status
Socioeconomic position
Wealth
Perceived income
Pension
Health, Cognition, and Mental Health
Self-reported health*
Number of diseases
Cognitive performance*
Cognitive anxiety*
Mental health
Social pressure, Stigma and Social Activities
Social pressure
Stigma
Number of social activities*
Number of leisure activities
Attitudes and Behavioral Control
Attitude to ageing |
Attitude toward behavior* |
Behavioral control* |
Other
Source of recruitment |
Technology |
Recall hearing screening result* |

—_——_ NWwWw =N — WU

N — DN — W

—_——~

2 - 3
- - |
3 - 3
- - 2
- - [
- - 3
- - 2
- - [
- - [
- - |
; - [
- - [
- - [
[ [ [
- - [
[ - |
| - -
- - 2
2 - -

*Significant factors that have not been reported in previous reviews relevant to the specific outcome.

(2013) reported increasing help-seeking with increasing age.
Three studies (Oberg et al., 2012; Saunders et al., 2013;
Sawyer et al., 2020) reported that males were more likely
to seek help for their hearing loss than females, although
three studies reported no association between sex and
help-seeking.

Health, Cognition, and Mental Health. Two studies
revealed mixed findings of self-reported health and its asso-
ciation with hearing help-seeking. On one hand, Sawyer
et al. (2020) found that people in later categories of help-
seeking (e.g., “told a health professional about hearing
loss”) had poorer self-reported health. On the other hand,
Meyer et al. (2014) found that people were more likely to
seek help if they had better self-reported health. Similarly,
two studies reported mixed findings on cognitive perfor-
mance and its association with hearing help-seeking.
Sawyer et al. (2020) reported that people were more likely

to seek help if they had better cognitive performance,
although Oberg et al. (2012) did not show any association.
A study by Kelly et al. (2011) concluded that people actively
seeking consultation for their hearing loss have higher cogni-
tive anxiety than those who are not seeking help or those who
already received assistance. Cognitive anxiety can be defined
as a transient state where a person struggles to interpret situ-
ations meaningfully and judge their implications (Viney &
Westbrook, 1976).

Social Pressure, Stigma, and Social Activities. Social
pressure as exerted by significant others, for example, was
found to be positively associated with hearing help-seeking
in two studies. Pronk et al. (2017) reported that people
were more likely to enter a hearing aid evaluation period if
they experienced greater social pressure. Meister et al.
(2014) used a survey based on the Theory of Planned
Behavior (TPB). They also reported the construct of
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Table 4. Audiological Factors Influencing Hearing Device Uptake.

Category and factors

No. of
studies

Positive
association

Negative
association

No
association

Hearing sensitivity
Hearing screening (I and 3 kHz)
Worst ear PTA (I, 2, 4 kHz)
Better ear PTA (0.5, I, 2, 4 kHz)
Better ear PTA (0.5, I, 2 kHz)
PTA (0.5, 1, 2, 4 kHz above 25 dB HL)
Mean binaural PTA (0.5, |, 2 kHz)
Mean binaural PTA (0.5, 1, 2, 4 kHz)
High-frequency PTA (3, 4, 6, 8 kHz and 2, 3, 4, 6, 8 kHz)
Low-frequency PTA (0.25, 0.5, | kHz)
Degree of hearing loss (e.g., severe to profound)
Erber’s area (includes hearing thresholds poorer than 35 dB in the
frequency range below 1000 Hz)*
Bilateral hearing loss*
Duration of hearing loss and age of diagnosis
Age of hearing loss onset
Hearing loss duration
Self-reported hearing difficulties and beliefs
Self-reported hearing difficulties
Self-reported hearing disability (e.g., HHI)
Difficulty when someone whispers*
Hearing disability perceived by others
Hearing difficulties perceived by others*
Disturbance to daily life
Uses closed captions*
Tinnitus
Vertigo
Hearing beliefs questionnaire:
Susceptibility
Severity
Benefits
Barriers
Self-efficacy
Cues to action
Speech perception
Signal-to-noise ratio loss*
Speech recognition threshold*
Word recognition score
Word recognition in quiet
Low-context sentence recognition in babble*
High-context sentences in babble
Connected Speech Test
Acceptable Noise Level
Audiology appointment, assessment and consultation
Self-referred for hearing test*
First hearing aid consultation institution*
Hearing aid recommendation
Recent hearing test*
Participant’s recommendation of dispenser services
Consulted audiologist*
Consulted ear, nose and throat doctor
Consulted hearing aid dispenser*
Referral source
Later time of the day (vs. earlier)*

NNNNMNMNDDN

——_—_—— =N

O — —

N — — N

(continued)
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Table 4. Continued.

No. of Positive Negative No
Category and factors studies association association association

Day of the week |
Attending appointment with other |
Language |
Health literacy | - - I
Medical language* I
Flesch—Kincaid reading grade level of audiologist talk* |
Audiologists’ number of sentences |
Communication difficulties
Communication partner assignment
Perceived communication program effectiveness
Perceived suitability of the individual program*
Communication self-efficacy™*
Perceived likely adherence
Perceived suitability of group program
Other people’s recommendation of the communication programs
Communication Profile for the Hearing Impaired:
Performance—social
Performance—work
Performance—home
Performance—problem awareness
Environment—communication need
Environment—physical characteristics
Environment—attitudes of others
Environment—behaviors of others
Strategies—maladaptive behaviors
Strategies—verbal strategies
Strategies—nonverbal strategies
Personal adjustment—self-acceptance
Personal adjustment—acceptance of loss
Personal adjustment—anger
Personal adjustment—displacement of responsibility
Personal adjustment—exaggeration of responsibility
Personal adjustment—discouragement
Personal adjustment—stress
Personal adjustment—uwithdrawal
Personal adjustment—denial
Belief, expectation, and understanding of hearing aids
HearSupport received*
Understanding HA function*
Hearing aid handling*
Desire for hearing aids
Concerns about hearing aid cost and practices
Attitude toward hearing aids: Benefits scale
Attitude toward hearing aids
Attitude toward hearing aids: Negative support scale
Expected Consequences of Hearing Aid Ownership:
Positive effects
Negative effects
Service and cost
Personal image

N W WPNRNNMNMNNMNMDNWWWWWNONNONDNONMNDNMNDDNNDNDDND

'
— N WN——NDNMNMN-—DNWNDNMNNMNDN

—_N == NN - —
.
.
—_ o =

Note: PTA = Pure Tone Average; HHI = Hearing Handicap Inventory.
*Significant factors that have not been reported in previous reviews relevant to the specific outcome.
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Table 5. Nonaudiological Factors Influencing Hearing Device Uptake.

Category and factors No. of studies Positive association Negative association No association

Demographics
Age 25 8 16
Duration in old-age roles | - - |
Number of transitions experienced |
Male sex (vs. female)

White race (vs. other)
Education

Country of birth

Urban area of residence (vs. rural)*
Living situation

Marital status

Household size

Job

Job control

Psychological job demand*
Need for recovery after work
Retired

Socioeconomic status
Socioeconomic status
Household income*

Income
Poverty income ratio
Pension*

Hearing healthcare funding and health insurance
Eligibility for subsidized hearing services
Applied for subsidized hearing services*
Government assistance™®
Senior Mobility Fund*

Health insurance*

Health
Self-reported health
Chronic health conditions
Self-reported diabetes*

Self-reported hypertension*
Self-reported dementia
Self-reported history of stroke*
Number of diseases

Cognition and mental health
Cognition
Cognitive reasoning: similarities*
Cognitive anxiety*

Mental health
Distress

Attention
Psychomotor function
Executive function
Visual learning
Working memory
Loneliness scale
Social network
Anxiety

Depression

Memory

Affect and personality
Emotional response

N
)
o

N 1 AN W
] o
— 00 N

—— — =N —-—UWwN-—-37Th
—
'
_—N - AN W 1

— — NN DN WUV
- —
o

- N =N

N — — — —
—_— — — —
[

[

—_—_ — — — =
'
.
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\
.

2
|
|
|
|
- - |
|
|
|
|
|
|
|
|

(continued)
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Table 5. Continued.

Category and factors No. of studies

Positive association Negative association No association

Motivation, support, subjective norms and trust
Autonomous motivation*®
Autonomous support
Controlled motivation
Subjective norm
Trust
Attitude X trust
Subjective norm X trust*

Attitudes toward behavior and control
Behavioral control* |
Attitude toward behavior* |
Locus of control |

Readiness for change
Precontemplation 3

Contemplation 3

3
|

—_—_ - = =N

Action
Committed action
Other
Self-efficacy |
Technology commitment 2

*Significant factors that have not been reported in previous reviews relevant to the specific outcome.

“subjective norm” (i.e., social pressure) to be positively asso-
ciated with hearing help-seeking, specifically in the initial
stages. Females were more likely to seek help if they experi-
enced hearing aid stigma in one study (Pronk et al., 2017).
According to one study, people were more likely to tell a
health professional about their hearing loss if they partici-
pated in fewer social activities (Sawyer et al., 2020).

Attitudes and Behavioral Control. One study reported
that those who sought help for their hearing problems were
positively affected by the TPB constructs “attitude toward
behavior” and “behavioral control” (Meister et al., 2014).
Attitude toward behavior refers to whether a person is in
favor of doing the behavior and behavioral control relates
to whether a person feels in control of the action (Meister
et al., 2014).

Other. A study by Meyer et al. (2011) found that people
were more likely to seek help if they could accurately recall
their hearing screening results.

Hearing Aid Uptake

Ninety-three audiological factors (Table 4) and 66 nonaudio-
logical factors (Table 5) influencing hearing aid uptake were
investigated in 38 studies that investigated this topic. The
number of significant factors (i.e., factors that either
showed a positive or negative association) per category can
be seen in Figure 3, and these are discussed below.
Significant factors that have not been reported in previous
reviews are marked by an asterisk in Tables 4 and 5.

Nonsignificant factors (i.e., factors that showed no associa-
tion) are also included in Tables 4 and 5. For more detalil,
see Supplementary Tables 3 and 4. Additionally, evidence
from previous reviews, as reported by Knudsen et al.
(2010) and Meyer and Hickson (2012), is compared to evi-
dence from the present systematic review in Table 7.

Audiological Factors

Hearing Sensitivity. Twenty studies found a positive
association between greater hearing loss (i.e., poor hearing
sensitivity measured using pure tone audiometry) and
hearing aid uptake, while four studies showed no association.
These studies used various measures to define hearing sensi-
tivity (e.g., better ear PTA at 0.5, 1, 2, and 4 kHz) (see
Table 5). A study by Robertson et al. (2012) reported that
participants were more likely to purchase hearing aids if
their audiograms fell within Erber’s area (hearing thresholds
poorer than 35 dB HL in the frequency range below 1000
Hz). One study found that people were more likely to
adopt hearing aids if they had bilateral, as opposed to unilat-
eral hearing loss (Angara et al., 2021).

Duration of Hearing Loss and Age of Diagnosis. Two
studies reported positive associations between the age of
hearing loss onset and hearing aid uptake. Chan et al.
(2017) reported that the age of hearing loss onset was corre-
lated with time to hearing aid acquisition, with older people
acquiring hearing aids more quickly than younger people,
and Moschis et al. (2015) concluded that the older the
person at the time of diagnosis, the more likely they were
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Hearing Sensitivity

Self-reported Hearing Difficluties and Beliefs

Communication Difficulties

Expectations and Perceived Benefits from Hearing aids

Demographics

Health, Cognition and Mental Health

Social pressure, Stigma and Social Activities

Attitudes and Behavioral Control

Other - Recall hearing screening result

Audiological factors

Non-audiological factors

2 3 4 5 6 7
Number of significant factors

Figure 2. Number of Significant Factors Identified Within Studies That Influence Hearing Help-Seeking for Each Category of Audiological

or Nonaudiological Factors.

to purchase a hearing aid. Three studies reported that people
were more likely to take up hearing aids if they had a longer
hearing loss duration (Cho et al., 2022; Moschis et al., 2015;
Saunders et al., 2016), although two studies reported no
association.

Self-Reported Hearing Difficulties and Health Beliefs.
Seven studies reported a positive association between poor
self-reported hearing difficulties and hearing aid uptake
(e.g., Angara et al., 2021; Fischer et al., 2011), while two
studies showed no association. A study by Gopinath et al.
(2011) also reported that people were more likely to adopt
hearing aids if they reported having difficulty hearing when
someone whispered. One study reported that people were
more likely to adopt hearing aids if they used closed captions
or if their hearing difficulties were perceived by others
(Weycker et al., 2021). Six studies reported a positive asso-
ciation between self-reported hearing disability and hearing
aid uptake, although five studies reported no association.
Five studies used various versions of the Hearing Handicap
Inventory (Fischer et al., 2011; Gopinath et al., 2011;
Saunders et al., 2016; Simpson et al., 2019; Weycker et al.,
2021) and one study used the Amsterdam Inventory for
Auditory Disability and Handicap (van Leeuwen et al.,
2021). Two studies investigated hearing beliefs within the
constructs of the HBM (Saunders et al., 2016, 2013).
Saunders et al. (2013) found that people were more likely

to adopt hearing aids if they had higher perceived susceptibil-
ity to hearing loss, higher perceived benefits of hearing and
rehabilitation, lower perceived barriers to hearing rehabilita-
tion, and higher cues to action. Saunders et al. (2016) found
that people were more likely to adopt hearing aids if they had
higher perceived severity of hearing loss, higher perceived
benefits of hearing and rehabilitation, higher perceived self-
efficacy regarding hearing rehabilitation, and higher cues to
action.

Speech Perception. Two studies found that people were
more likely to adopt hearing aids if they had a higher
signal-to-noise ratio loss, which represented the dB increase
in signal-to-noise ratio required by the participant to under-
stand speech in noise compared to people with normal
hearing, measured using the Quick Speech in Noise
(QuickSIN) test (Kelly-Campbell & Parry, 2014; Robertson
et al, 2012). Two studies reported mixed findings on
speech recognition thresholds (SRTs) and their association
with hearing aid uptake. Robertson et al. (2012) found that
people who purchased hearing aids had higher SRTs than
those who did not purchase hearing aids, although van
Leeuwen et al. (2021) reported no association. The SRTs
were measured for each ear using monitored live voice and
the Central Institute for the Deaf W-1 spondaic word list
(Hirsh et al., 1952). A study by Simpson et al. (2019)
reported that people were more likely to adopt hearing aids
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Table 6. Combined Evidence from Previous Reviews, Including Knudsen et al. (2010) and Meyer and Hickson (2012), and the Current
Systematic Review (2011-2022) on Factors Influencing Hearing Help-Seeking.

Audiological factors

Current systematic review

Previous reviews (<2012) (2011-2022) Combined
No. of No. of No. of
Factor studies Results studies Results studies Results
Attitudes toward hearing | 0 | 0 2 0,0
aids
Attitudes toward own | - (coping style) No data | -
hearing loss
Self-reported hearing 5 + 4+ + + + 2 + (self-reported hearing 7 +, + + +,
problems (and/or activity disability), 0 + +,0
limitation, participation (self-perceived HL)
restriction)
Hearing sensitivity 5 + + + +0 5 ++ +00 10 +, +, + +,
+, +, +,
0,00
Age of hearing loss onset | + (before 65 years) No data | +
Acknowledge hearing loss | + | + (Self-assessment of 2 + +
communication)
Hearing screening | + | + 2 + +
Nonaudiological factors
Age 4 +,0,0,0 5 +,+,0,0,0 9 +, +, +, 0,
0,0,0,0,
0
Male sex (vs. female) 4 0,0,0,0 6 +,+,+0,0,0 10 +, +, +, 0,
0,0,0,0,
0,0
Education | + 3 0,0,0 4 +,0,0,0
Motivation 2 + (others) + (client, health 2 +, + (both social 4 +, +, +, +
professional, and family) pressure)
General practitioner | - No data | -
Personality™* | + (lower neuroticism, lower No data | +

openness, pragmatic and routine
orientated, higher internal locus

of control)

Note: Four studies from the Meyer and Hickson (2012) review were excluded from the table, including Carson (2005) and Wallhagen (2010) because they are
qualitative studies as well as Kochkin (2007) and Kochkin (2009) because they are not peer-reviewed papers. “+” indicates a positive association between the

“ »

factor and the outcome, “~” a negative association, and “0” no association. *Factors including multiple outcomes.

if they had the poorest low-context sentences-in-babble
scores.

Audiology Appointment, Assessment, and Consultation. Two
studies reported on the association between a recent hearing
test and hearing aid uptake. Angara et al. (2021) and He et al.
(2018) found that people were more likely to adopt hearing
aids if they had received a hearing assessment. A study by
Saunders et al. (2016) reported that people were more
likely to obtain hearing aids if they self-referred for a
hearing test. One study reported that people were more
likely to adopt hearing aids if they had their first hearing
aid consultation at a hearing aid center instead of a hospital

(Cho et al., 2022). A study by Moschis et al. (2015) con-
cluded that people were more likely to take up hearing aids
if they had a consultation with either an audiologist or a
hearing aid dispenser. One study found that people were
less likely to take up hearing aids if their appointment was
scheduled at 12 pm and 4 pm compared to earlier in the
day (Singh & Launer, 2018). A study by Singh and Launer
(2016) reported that people were more likely to adopt
hearing aids if they attended an audiology appointment
with a significant other. Two studies reported on the relation-
ship between the healthcare professional’s language and
hearing aid uptake. On one hand, Adorni et al. (2021) con-
cluded that people were more likely to obtain hearing aids



Trends in Hearing

Hearing Sensitivity |

Duration of Hearing Loss and Age of Diagnosis
Self-reported Hearing Difficulties and Beliefs

Speech Perception

Audiology Appointment, Assessment and Consultation
Communication Difficulties

Belief, Expectation and Understanding of Hearing aids
Demographics |

Socioeconomic Status

Hearing Healthcare Funding and Health Insurance
Health

Cognition and Mental health

Motivation, Support, Subjective Norms and Trust |
Attitudes towards Behavior and Control

Readiness for Change

Other - Technology

Audiological factors

Non-audiological factors

4 6 8 10 12 14 16
Number of significant factors

Figure 3. Number of Significant Factors Identified Within Studies That Influence Hearing Aid Uptake for Each Category of Audiological or

Nonaudiological Factors.

if the family doctor used medical language. On the other
hand, a study by Sciacca et al. (2017) found that patients
were less likely to obtain hearing aids if the audiologists’ lan-
guage was at higher reading grade level measured using the
Flesch—Kincaid readability formula.

Communication Difficulties. A study by Laplante-
Lévesque et al. (2012) investigated the predictors of the
uptake of hearing aids and communication programs. They
found that people were more likely to complete communica-
tion programs and less likely to adopt hearing aids if they per-
ceived greater suitability for the individual communication
program. In addition, people were less likely to adopt
hearing aids if they reported greater communication self-
efficacy (Laplante-Lévesque et al., 2012). Two studies used
the CPHI to investigate the relationship between communica-
tion profile and hearing aid uptake. Humes (2021) and
Humes and Dubno (2021) found that people were more
likely to obtain hearing aids if they had poorer communica-
tion performance (in social settings, at work, and at home),
more awareness of communication problems, and better
use of nonverbal communication strategies as assessed
using the CPHI. Humes and Dubno (2021) also reported
that people who decided to obtain hearing aids were more
accepting of their hearing loss but allocated more responsibil-
ity for difficulties to their communication partners, whereas
Humes (2021) found that people who decided to obtain

hearing aids had better use of verbal communication strate-
gies, lower self-acceptance of hearing loss, less exaggeration
of responsibility, less withdrawal, and less denial of commu-
nication difficulties.

Belief, Expectation, and Understanding of Hearing Aids. Acc-
ording to one study, people who received a support program
(HearSupport) were more likely to take up hearing aids
(Pronk et al., 2019). A study by He et al. (2018) reported
that people were more likely to adopt hearing aids if they
understood hearing aid function. Two studies reported on
hearing aid handling and its relationship with hearing aid
uptake. Meyer et al. (2014) found that successful hearing
aid owners perceived that they could better manage the
basic functions of their hearing aids, although Pronk et al.
(2019) reported no association. Two studies reported that
people were more likely to adopt hearing aids if they had a
positive attitude toward hearing aids (Cobelli et al., 2014;
Meyer et al., 2014). A study by Meyer et al. (2014) con-
cluded that people were more likely to take up hearing aids
if they perceived more benefits of hearing aids and experi-
enced more support for hearing aids from significant
others. One study reported that people who did not take up
hearing aids had lower expectations for hearing aids accord-
ing to the Expected Consequences of Hearing Aid Ownership
(ECHO) scale (Humes, 2021). This assessed the positive
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Table 7. Combined Evidence from Previous Reviews, Including Knudsen et al. (2010) and Meyer and Hickson (2012), and the Current
Systematic Review (201 1-2022) on Factors Influencing Hearing Aid Uptake.

Audiological factors

Current systematic review

Previous reviews (<2012) (2011-2012) Combined
No. of No. of No. of

Factor studies Results studies Results studies Results

Attitudes toward | + 2 +, + 3 +, + +

hearing aids

Attitudes toward own 3 + Acceptance of hearing  No 3 + Acceptance of hearing

hearing loss* loss + Distress + data loss + Distress +
Problem awareness - Problem awareness -
Denial of problems - Denial of problems -
Self-acceptance - Self-acceptance -
Maladaptive behavior Maladaptive behavior
Expectations*® 2 0, + (impact on quality of | + Positive effects 0 3 0, + (impact on quality of
life and would not be Negative effects life and would not be
negatively perceived by +Service and cost + negatively perceived by
others) Personal image others), + Positive
effects + Service and
cost + Personal image 0
Negative effects
Self-reported hearing 5 + 4+, + 25 +++++++00 30 + 4+
problems (and/or (self-reported hearing + ++++H+H+H+H
activity limitation, difficulties) +, +, +, +, +,+,+,+,0,0,0,0,0,0,
participation +,+,+,+,+,+,+,0,0, 0
restriction) 0, 0, O (self-reported
hearing disability)

Hearing sensitivity 5 + 4+ + 4 - 22 +, 4+t 27 +++++
+ +, 4+ +++++H+H
+,0,0,0,0 + ++,-000,0

Age of hearing loss | 0 2 +, + 3 + +0

onset

Duration of hearing | 0 5 + + +0,0 6 + + +0,00

loss

Speech reading | 0 No I 0

data

Hearing screening | + I + 2 + +

Willingness to use | + No I +

HAs data

Nonaudiological factors

Age 4 +,+,0,0 25 ++++++++-0, 29 ++++++++H 4+
0,0,0,0,0,0,0,0,0,0, -0,000,00,0,0,0,0,
0,0,0,0,0, 0,0,00,00,0,0

Male sex (vs. female) 4 0,0,0,0 20 +,+,+,-,0,0,0,0,0,0,0, 24 ++ +-0,000,0,0,0,
0,0,0000,0,0,0 0,0,0,0,0,0,0,0,0,0,0,

0,0

Socioeconomic status 4 +,0,0,0 5 + +,+0,0 9 + +++0,0,0,0,0

Living arrangement 4 +,0,0,0 3 0,00 7 +,0,0,0,0,0,0

Education 5 +, — (higher education), 0, 12 +,+,+,+,0,0,0,0,0,0, 17 +,+, +,+, +-0,0,0,0,0,

0,0 0,0 0,0,0,00,0

Social interaction | 0 No I 0

data

Cost concerns | - No I -

data

(continued)
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Table 7. Continued.

Audiological factors

Current systematic review

Previous reviews (<2012) (2011-2012) Combined
No. of No. of No. of
Factor studies Results studies Results studies Results
Marital status 2 0,0 5 +,0,0,0,0 7 +,0,0,0,0,0,0
Health | 0 4 + + == 5 ++--0
General health | 0 No I 0
attitude data
Technology | - (internet and email) 2 +0 3 +,-0
Personality* | + responsibility for | 0 2 + responsibility for
communication communication
problems + locus of problems + locus of
control and ego control and ego strength
strength in females in females, 0
White race (vs. other) | + 4 +,+,0,0 5 ++ +00

Note: Four studies from the Meyer and Hickson (2012) review were excluded from the table, including Carson (2005) and Wallhagen (2010) because they are
qualitative studies as well as Kochkin (2007) and Kochkin (2009) because they are not peer-reviewed papers. “+” indicates a positive association between the
factor and the outcome, “~” a negative association, and “0” no association. *Factors including multiple outcomes.

effects of hearing aids, service, and cost, as well as personal
image (Humes, 2021).

Nonaudiological Factors

Demographics. Although 16 studies reported no associa-
tion, eight studies reported that people were more likely to
adopt hearing aids if they were older (Angara et al., 2021;
Gopinath et al., 2011; Maidment & Wege, 2021; Saunders
et al., 2016, 2013; Sawyer et al., 2020; Singh & Launer,
2016, 2018). Conversely, Chang et al. (2016) reported that
people were more likely to accept a hearing aid if they
were younger in an older cohort (65-90 years of age).
Although 16 studies found no association, Angara et al.
(2021), Chang et al. (2016), and C)berg et al. (2012) found
a positive association between sex (being male) and
hearing aid uptake, whereas Simpson et al. (2019) found
that females were more likely to adopt hearing aids. Two
studies by Angara et al. (2021) and Simpson et al. (2019)
reported that people were more likely to take up hearing
aids if they were white people, whereas two studies reported
no association. Although eight studies showed no associa-
tion, four studies (Angara et al., 2021; Cho et al., 2022;
Fischer et al., 2011; Weycker et al., 2021) found that
people were more likely to take up hearing aids if they had
a higher education. Two studies by Chan et al. (2017) and
He et al. (2018) reported that people were more likely to
adopt hearing aids and to adopt them more quickly if they
were urban residents compared to rural residents. Whereas
four studies reported no association, one study concluded
that people were more likely to obtain hearing aids if they
were married compared to single (van Leeuwen et al.,

2021). One study by van Leeuwen et al. (2021) found that
males were more likely to take up hearing aids if they per-
ceived higher psychological job demand (i.e., the psycholog-
ical requirements for an employee’s tasks).

Socioeconomic Status. Four studies reported that people
were more likely to take up hearing aids if they had higher
socioeconomic status or household income (Cho et al.,
2022; Laplante-Lévesque et al., 2012; Simpson et al.,
2019; Tahden et al., 2018), although three studies did not
report any association. A study by Meyer et al. (2014)
reported that older adults were more likely to obtain
hearing aids if they received a pension.

Hearing Healthcare Funding and Health Insurance. Acc-
ording to four different studies, people were more likely to
adopt hearing aids if they applied for subsidized hearing ser-
vices (Laplante-Lévesque et al., 2012), received government
assistance (Cho et al., 2022), senior mobility fund (Chua Wei
De, 2021) or had health insurance (Tran et al., 2021). A study
by Angara et al. (2021), however, reported no association
between health insurance and hearing aid uptake.

Health. As with hearing help-seeking, mixed findings
were reported regarding self-reported health and its associa-
tion with hearing aid uptake in four studies. Oberg et al.
(2012) and Tahden et al. (2018) found that people were
more likely to own a hearing aid if they had better self-
reported health. In contrast, Nixon et al. (2021) and Sawyer
et al. (2020) found that people were more likely to take up
hearing aids if they had poorer self-reported health. Two
studies reported on comorbidities and their relationship
with hearing aid uptake. People were less likely to adopt
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hearing aids if they had self-reported diabetes (Maidment &
Wege, 2021), hypertension (Maidment & Wege, 2021), or a
history of stroke (Gopinath et al., 2011).

Cognition and Mental Health. A study by Meyer et al.
(2014) reported that people were more likely to obtain
hearing aids if they had better cognitive reasoning skills.
Two studies by Kelly-Campbell and Parry (2014) and
Kelly et al. (2011) reported that people were more likely to
take up hearing aids if they experienced higher cognitive
anxiety.

Motivation, Support, Subjective Norms, and Trust. Acc-
ording to two studies by Ridgway et al. (2015, 2016),
people were more likely to take up hearing aids if they had
autonomous motivation. Two studies reported a positive rela-
tionship between the “subjective norm” construct of the TPB
(i.e., social pressure) and hearing aid uptake (Cobelli et al.,
2014; Meister et al., 2014). Cobelli et al. (2014), however,
reported a significant interaction between subjective norm
and trust, indicating that when trust in the health professional
was high, the subjective norm was not significantly related to
hearing aid uptake. When there was a lower level of trust in
the health professional, the subjective norm was strongly
related to hearing aid uptake.

Attitude Toward Behavior and Control. In one study,
hearing aid uptake was positively affected by the “attitude
toward behavior” and “behavioral control” constructs of the
TPB (Meister et al., 2014).

Readiness for Change. Three studies used the University
of Rhode Island change assessment to investigate readiness
for change. Saunders et al. (2016) found that those who
took up hearing aids had lower pre-contemplation scores
(problem denial), higher contemplation scores (problem
awareness and evaluation of the pros and cons of change),
and higher action scores (devoting time and energy to beha-
vior change). Pronk et al. (2019) and Laplante-Lévesque
et al. (2012), however, did not report any association
between hearing aid uptake and pre-contemplation or
action scores. Similar to Saunders et al. (2016),
Laplante-Lévesque et al. (2012) also found that people who
took up hearing aids had higher contemplation scores (i.e.,
they acknowledged their hearing loss and compared the
pros and cons of intervention uptake), although Pronk et al.
(2019) did not report any association.

Other: Technology Commitment. Two studies reported
on the influence of technology commitment on hearing aid
uptake. Tahden et al. (2018) reported that people were
more likely to own hearing aids if they had a technology
commitment, although Ham et al. (2014) reported no associ-
ation. Technology commitment included technology compe-
tence, acceptance, control, and usage habits of media devices.

Level of Evidence

The level of evidence according to the OCEBM for each
study is indicated in Table 1. Twenty-eight cross-sectional
studies (67%) were classified as level four evidence, 12
cohort studies (29%) as level three evidence, and two
studies (one true experimental study and one cluster random-
ized control trial) (5%) as level 2 evidence.

Quality Assessment

The NIH quality assessment tool was used to assess the
quality of each study included in the review. Quality
ratings are shown in Table 1. Thirty-six studies (86%) were
rated fair quality, two (5%) good quality, and four (10%)
poor quality. The quality assessment showed a few poor
areas. Firstly, only 7% of the studies gave a sample size jus-
tification, power description, or variance and effect estimates.
Secondly, most studies were cross-sectional, and therefore,
74% of the studies did not measure the exposure(s) (i.e., audi-
ological or nonaudiological factors) before the outcomes
(hearing help-seeking and/or hearing aid uptake) but
instead measured it at the same time. For the same reason,
most studies (86%) did not measure the exposure(s) more
than once. Thirdly, 79% of the studies used self-report mea-
sures to determine the outcomes (hearing help-seeking and/or
hearing aid uptake). Lastly, none of the studies reported
blinding.

Discussion

This systematic review examined audiological and nonaudio-
logical factors influencing hearing help-seeking and hearing
aid uptake in adults with hearing loss based on literature pub-
lished between January 2011 and February 2022. Identified
studies investigated 70 (42 audiological and 28 nonaudiolo-
gical) hearing help-seeking factors and 159 (93 audiological
and 66 nonaudiological) hearing aid uptake factors with
many reported only once (10/70 and 62/159, respectively).
Some of the keys identified audiological and nonaudiological
factors will be discussed below.

Audiological Factors

As opposed to hearing help-seeking, audiological factors
influencing hearing aid uptake have been widely studied
(see Tables 6 and 7). However, some new factors emerged
in the present review, including the health professional’s lan-
guage usage. Adorni et al. (2021) found that medical lan-
guage compared to everyday language was more effective
in persuading people to obtain hearing aids. Authors
suggest that everyday language might come across as inap-
propriate and unprofessional, leading to mistrust in the
health professional. Sciacca et al. (2017) found that patients
were less likely to obtain hearing aids if the audiologists’
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language was at a higher Flesch—Kincaid reading grade level.
They concluded that reduced understanding might limit the
patient’s involvement in decision-making and cause them
to be less willing to take up hearing aids. Therefore,
hearing healthcare professionals should consider the accessi-
ble use of medical language, which still keeps the dialogue
clear and understandable. Two studies also found that under-
standing hearing aid function affected hearing aid uptake
positively. Additionally, a cluster randomized controlled
trial by Pronk et al. (2019) showed that receiving a
program (HearSupport) that includes information on
hearing aid handling positively affected hearing aid uptake.
This emphasizes the importance of counseling regarding
hearing aid function and handling even before the patient
has made the decision to take up hearing aids.

Like the present review, Meyer and Hickson (2012) and
Knudsen et al. (2010) found that evidence on hearing sensi-
tivity in relation to help-seeking is less clear compared to
hearing aid uptake. In total (including studies from the
current review and previous reviews), 10 studies have inves-
tigated the influence of hearing sensitivity on hearing help-
seeking (Table 6), whereas 27 studies investigated the influ-
ence of hearing sensitivity on hearing aid uptake (Table 7). In
the present review, three studies found positive associations
between poorer hearing sensitivity and hearing help-seeking,
while two studies did not find any associations. The severity
of hearing loss was one of the strongest predictors of hearing
aid uptake, as also reported by Meyer and Hickson (2012),
whether it was measured by PTA (20/24 studies showed pos-
itive associations), speech perception testing (4/10 studies
showed positive associations) or self-report (7/9 studies
showed positive associations). In line with earlier reviews
by Knudsen et al. (2010) and Meyer and Hickson (2012),
self-reported hearing disability was also a strong predictor
of hearing aid uptake (Table 7). Six studies found a positive
association between greater self-reported disability using
standardized tools and hearing aid uptake, whereas five did
not find any association. As recommended by Humes and
Dubno (2021), measuring self-reported hearing disability in
addition to pure tone audiometry during the initial assessment
can provide valuable information regarding hearing aid
candidacy.

For help-seeking previous reviews identified factors such
as self-reported hearing disability, hearing beliefs, and com-
munication profile as important (Knudsen et al., 2010; Meyer
& Hickson, 2012). In the present review, greater self-reported
hearing disability was reported to be a significant predictor of
entering a hearing aid evaluation period by Pronk et al.
(2017). Using the Health Belief Questionnaire, Saunders
et al. (2013) found that help-seekers had higher perceived
susceptibility to hearing loss, lower barriers to hearing reha-
bilitation, and higher cues to action compared to nonhelp
seekers. Humes and Dubno (2021) used the CPHI and con-
cluded that older adults with self-awareness of hearing loss
were more likely to seek help. Consistent with Meyer and

Hickson (2012), two studies found positive associations
between the perceived benefits of hearing aids and help-
seeking. People who considered hearing aids before
seeking help were also more likely to seek help for their
hearing problems (Meyer et al., 2011). Similarly, Meyer
et al. (2014) concluded that participants who perceived
more benefits of hearing aids and experienced their signifi-
cant others being more supportive of hearing aids were
more likely to take up hearing aids. People with positive atti-
tudes toward hearing aids were found to be more likely to
adopt hearing aids in two studies, as also reported by
Knudsen et al. (2010).

Nonaudiological Factors

Several new nonaudiological predictors not previously
reported in systematic reviews were identified, including
cognitive anxiety for both hearing help-seeking and hearing
aid uptake (Kelly et al., 2011; Kelly-Campbell & Parry,
2014). People with hearing loss are at increased risk of cog-
nitive anxiety because they cannot anticipate communication
breakdowns due to missing conversations, and seeking treat-
ment may help decrease this anxiety (Kelly et al., 2011).
Being aware of the signs of cognitive anxiety, as described
by Kelly et al. (2011), can potentially assist hearing health-
care professionals in determining readiness for intervention.

Two studies also demonstrated for the first time that urban
residents were more likely to purchase hearing aids and to
purchase them more quickly than rural residents (Chan
et al., 2017; He et al., 2018). Rural residents typically have
less access to hearing healthcare services, less education,
and lower socioeconomic statuses than urban residents,
which also influences hearing aid uptake (Chan et al.,
2017). This highlights the importance of more accessible
hearing healthcare services in rural areas.

Having access to financial support (whether receiving an
income or funding from a third party) clearly affected
hearing aid uptake in the present review. Three studies
showed positive associations between higher socioeconomic
status and hearing aid uptake. A higher household income,
receiving a pension, applications for subsidized hearing ser-
vices, government funding, and having health insurance were
all linked to hearing aid uptake in six studies.

Comorbidities considered as risk factors for hearing loss,
such as diabetes, hypertension, and history of stroke, were all
negatively associated with hearing aid uptake (Kuo et al.,
2016; Nawaz et al., 2021; Samocha-Bonet et al., 2021).
This may be because people with chronic illnesses may
have a more limited capacity to manage their hearing loss
due to time, money, and other potential constraints. Thus,
hearing healthcare professionals should focus on high-risk
populations by, for example, performing hearing screenings
to ensure that they receive the appropriate treatment.

Key nonaudiological factors reported in previous reviews
were also confirmed by the current review. As shown in an
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earlier review (Knudsen et al., 2010), age and sex were the
most studied factors in the present review (see Tables 6
and 7). Knudsen et al. (2010) concluded that age and sex
show no relationship with hearing help-seeking or hearing
aid uptake. In the present review, older age, which is
linked to increasing hearing loss prevalence and severity
(World Health Organization, 2021), was associated with
hearing help-seeking, although three of the five studies did
not report a significant association. Older age generally
resulted in hearing aid uptake but not in all studies. In an
older adult cohort (65-90 years of age), hearing aid uptake
was greater for those closer to 65 years of age (Chang
et al., 2016). Thus, it is important to consider the age range
of participants in a study that aims to investigate the effect
of age on other variables.

Generally, males (who are more likely to have hearing
loss; Hoffman et al., 2017) were also more likely to seek
help for their hearing problems, although some studies (3/
6) showed no association. The majority of studies (16/20)
did not report different associations across sex but in three
studies males were more likely to adopt hearing aids while
in one study females were more likely. As in previous
reviews (Knudsen et al., 2010; Meyer & Hickson, 2012),
the present review demonstrates a positive association
between social pressure and hearing help-seeking
(Table 6). Hearing aid uptake was also positively affected
by social pressure in two studies. Although autonomous
motivation, suggesting that hearing aid uptake is largely/
partly a self-determined behavior, was also positively associ-
ated with hearing aid uptake in two studies.

Based on previous studies, stigma is generally considered
as a barrier to help-seeking (Meyer & Hickson, 2012).
Pronk et al. (2017) however reported greater hearing aid
stigma to be a positive predictor for entering a hearing aid
evaluation period, but only for females. The limited and incon-
sistent evidence on the effect of stigma requires further
investigation.

Contradictory or limited results were reported for factors
concerning health, cognition, and mental health. A fair-
quality study reported a positive association between better
self-reported health and hearing help-seeking (Meyer et al.,
2014), but a second fair-quality study did not find any asso-
ciation (Oberg et al., 2012), while a third poor-quality study
found a negative association (Sawyer et al., 2020).
Considering study quality, it is more likely that better self-
reported health is associated with increased hearing help-
seeking. Self-reported health and hearing aid uptake was neg-
atively associated in two studies (both fair quality), while two
other studies (one fair quality and one poor quality) found
positive associations. Cognitive performance and hearing
help-seeking showed no association in a fair-quality study
(Oberg et al., 2012) compared to a positive association in a
recent poor-quality study (Sawyer et al., 2020). More evi-
dence on the influence of general health, cognition, and
other aspects of mental health is required.

Conclusions

A range of hearing help-seeking and hearing aid uptake
factors have been investigated with several reported only
once (10/70 and 62/159) for help-seeking and hearing aid
uptake. Most reviewed research has focused on hearing aid
uptake (70%) as opposed to hearing help-seeking (30%),
which reflects the need to better understand help-seeking as
the first step to acquiring hearing aids as also mentioned by
Meyer and Hickson (2012). Expanding our understanding
of hearing help-seeking is especially important with the
rapidly changing landscape in hearing aid service delivery
models, including over-the-counter (OTC) hearing aids.
The present review identified several predictors that have
not been identified in systematic reviews before, including
cognitive anxiety for both help-seeking and hearing aid
uptake and urban residency for hearing aid uptake. Age
and sex were not predictive of hearing help-seeking or
hearing aid uptake in most studies. However, a few reports
indicated that older people and males were more likely to
seek help or to take up hearing aids. Social factors like
social pressure appears important for hearing help-seeking.
The perceived potential benefit of amplification was linked
to hearing help-seeking and positive attitudes to hearing
aids and an understanding of their function were predictive
of hearing aid uptake. Access to financial support was a
strong predictor of hearing aid uptake but not of hearing help-
seeking. The severity of hearing loss and greater self-reported
hearing disability were two of the most important predictors
of hearing aid uptake.

More research is required where evidence is limited, for
example, the influence of stigma on help-seeking. Additionally,
further investigations are required where mixed findings were
reported, for instance, the relationship between self-reported
health and help-seeking/hearing aid uptake. Other factors to
investigate are hearing aid cost and counseling style since they
have been observed to affect hearing aid uptake in clinical prac-
tice but with limited evidence. A limitation of the synthesis
methods used in this study (i.e., direction of effect and vote-
counting) was that they did not provide information on the mag-
nitude of the effects. Overall, studies of higher quality and stron-
ger evidence (e.g., randomized controlled trials) are required for
both hearing help-seeking and hearing aid uptake. A systematic
review and synthesis of qualitative studies to obtain further
insights into the factors influencing hearing help-seeking and
hearing aid uptake may be helpful. A better understanding of
factors influencing hearing help-seeking and hearing aid
uptake can inform public health and clinical initiatives to
promote hearing help-seeking and hearing aid uptake. This
review highlights the need for further investigations to explore
specific factors with limited or conflicting results.
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