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Abstract

Background. Hearing loss affects over 1.3 billion individuals worldwide, with the greatest bur-
den among adults. Little is known regarding the association between adult-onset hearing loss
and employment.
Methods. Seven databases (PubMed, Embase, Cochrane Library, ABI/Inform Collection,
Business Source Ultimate, Web of Science and Scopus) were searched through to October
2018. The key word terms used related to hearing loss and employment, excluding paediatric
or congenital hearing loss and deaf or culturally deaf populations.
Results. The initial search resulted in 13 144 articles. A total of 7494 articles underwent title
and abstract screening, and 243 underwent full-text review. Twenty-five articles met the inclu-
sion criteria. Studies were set in 10 predominantly high-income countries. Seven of the
25 studies analysed regionally or nationally representative datasets and controlled for key vari-
ables. Six of these seven studies reported associations between hearing loss and employment.
Conclusion. The highest quality studies currently available indicate that adult-onset hearing
loss is associated with unemployment. However, considerable heterogeneity exists, and more
rigorous studies that include low- and middle-income countries are needed.

Introduction

Hearing loss has increasingly been recognised as a significant public health burden.
Currently, over 1.3 billion individuals are estimated to have age-related or adult-onset
hearing loss,1 with over 430 million of those having moderate (over 40 dB HL) or
worse hearing loss.2 This figure is projected to reach 630 million by 2030, and surpass
900 million by 2050.2 Much of the global burden of hearing loss is due to age-related
hearing loss, which accounts for 90 per cent of cases worldwide,1 as opposed to congenital
hearing loss, where the prevalence has remained relatively constant in high-income
countries, at 0.5 per cent.3 Based on the US population, the prevalence of age-related
hearing loss roughly doubles with each decade of age, affecting 13 per cent of adults
aged 50–59 years, to over 80 per cent of those aged 80 years and older.4 In 2002, hearing
loss was ranked as the 13th largest contributor to the global burden of disease, estimated
to increase to the 9th by 2030,5 and it is the 4th largest cause of disability globally, with an
attributed annual cost of 750 billion US dollars.6

Hearing loss has been linked to a myriad of negative health outcomes including, but
not limited to, dementia,7 falls,8 depression9 and increased risk of hospitalisation.10

The burden of age-related hearing loss will increase because of population growth and
an ageing global population.6

In addition to its effects on health, hearing loss has been postulated to impact work
status negatively, via unemployment, underemployment and related outcomes.
Individuals with hearing loss report increased levels of stress at work and decreased job
control, which is the ability of individuals to influence their work environments.11

Increased difficulty communicating, among other factors, has been hypothesised to
decrease employment status among adults with hearing loss through increased stress,
fatigue, burnout, and social isolation at work.11

Though age-related and adult-onset hearing loss represent much of the overall burden,
most of the existing literature on hearing loss and employment has focused on individuals
with congenital hearing loss and/or those who identify as culturally deaf. Much research
has been conducted on the association between congenital hearing loss, education and
employment. Unrecognised congenital hearing loss has been shown to have a substantial
effect on language development, communication skills and behaviour at school, leading to
poorer employment outcomes as adults, although early hearing and language intervention

https://doi.org/10.1017/S0022215120001012 Published online by Cambridge University Press

https://www.cambridge.org/jlo
https://doi.org/10.1017/S0022215120001012
https://doi.org/10.1017/S0022215120001012
mailto:cnieman1@jhmi.edu
https://doi.org/10.1017/S0022215120001012


significantly reduces this effect.12 Recently, even mild hearing
loss in children has been associated with poorer academic per-
formance.13,14 Educational status has a substantial impact on
future employment and income among younger individuals
with hearing loss.15,16 Thus, childhood hearing loss, through
its impact on education, may lead to decreased employment
outcomes, with one study from Finland demonstrating this
association in adolescents.17

Although the association between childhood hearing loss,
education and later employment is well-accepted, the impact
of adult-onset hearing loss on employment is less clear. The
training and employment of individuals with congenital versus
later-onset hearing loss substantially differ. Those with con-
genital hearing loss have lower rates of university-level educa-
tion (13 per cent vs 25 per cent) and higher rates of
unemployment (31 per cent vs 12 per cent) compared to
those with adult-onset hearing loss, indicating two distinct
populations.18

Determining the relationship between adult-onset hearing
loss and employment is crucial in light of an ageing population
and the ageing workforce that accompanies this demographic
shift. In the USA, the percentage of the population aged 65
years or older is expected to increase to 19 per cent in 2030,
from 13 per cent in 2010.19 In parallel, the proportion of the
workforce aged over 55 years is projected to reach 25 per
cent by 2020, up from 20 per cent in 2010.20 Globally, 80
per cent of the older adult population is anticipated to be liv-
ing in low- and middle-income countries.21

As the number and diversity of working individuals poten-
tially affected by adult-onset or age-related hearing loss con-
tinues to grow, it is increasingly important to: understand
whether hearing loss influences employment, examine the
possible underlying mechanisms, and, most importantly,
explore the potential interventions. Hearing loss may also
influence earning potential and income through similar, but
possibly different, mechanisms. This study aimed to summar-
ise currently available evidence on the association between
adult-onset hearing loss and employment, focusing on
unemployment, underemployment, and related outcomes
such as occupational class.

Materials and methods

This systematic review follows guidelines set by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(‘PRISMA’) statement.22 A pilot search was conducted to iden-
tify target articles and key words. After consulting with the
research team, an informationist constructed and performed
the search strategy.

A total of seven databases (PubMed via PubMed.gov,
Embase via Embase.com, the Cochrane Library via Wiley,
ABI/Inform® Collection via ProQuest, Business Source
Ultimate via EBSCOhost, Web of Science via Clarivate, and
Scopus via Elsevier) were searched on 23 October 2018.
These searches utilised controlled vocabulary, such as medical
subject headings (MeSH terms) and Embase subject headings
(‘Emtree’ terms), where appropriate, in combination with key
word terms related to the concepts of employment and hear-
ing loss. An effort was made to account for synonyms, anto-
nyms, acronyms and variations in spelling. No limit was
made to language or publication type, but the ABI/Inform
Collection search was limited to scholarly journals.

The full search strategies for each database can be found in
Appendix 1. The initial search resulted in 13 144 results, 5435

of which were duplicates and removed, leaving 7709 articles.
Additional removal of duplicates resulted in a total of 7494
articles, which underwent title and abstract screening.

Two reviewers independently screened the title and abstract
of each article according to the inclusion and exclusion cri-
teria. Inclusion criteria aimed to capture all articles investigat-
ing hearing loss, measured either subjectively or objectively, in
relation to unemployment, underemployment, job type or job
status. Exclusion criteria included non-primary research, arti-
cles focused on paediatric populations (aged less than 18
years), congenital hearing loss, deaf or culturally deaf patients,
and those without a normal-hearing control group.

Each title and abstract was classified into ‘Yes’, ‘Maybe’ and
‘No’ categories. Conflicts were resolved between the two
reviewers in conjunction with a third collaborator. All articles
in the ‘Yes’ and ‘Maybe’ categories underwent full-text review,
which was conducted using the same inclusion and exclusion
criteria as the title and abstract screening. Articles were classi-
fied into ‘Include’ and ‘Exclude’ categories; any conflicts were
subsequently resolved between the two reviewers and a third
collaborator.

Data extraction was performed on these articles by two
independent reviewers. The data extracted included: study
authors, publication year, study setting, study design, data
source, sample characteristics, hearing loss definition and
study findings summary. All articles were scored according
to the adapted Newcastle-Ottawa Quality Assessment Scale
for cross-sectional studies (see supplementary material in
Herzog et al.23), where points were assigned according to the
checklist. Each study’s findings regarding the relationship
between hearing loss in adults and employment were sum-
marised qualitatively. Because of the heterogeneity among
study designs, a meta-analysis was not performed.

Results

Out of the 7494 articles that underwent title and abstract
screening, 243 proceeded to full-text review. Of these, 206
were excluded because of various criteria (Figure 1), and 12
were excluded because full texts could not be located through
library services. There were 25 articles that met the inclusion
criteria.11,15,24–46 Tables 1–4 summarise the characteristics
and key findings of the included studies.

All 25 studies were cross-sectional. Twenty of the studies
analysed large (n > 1000) population-based datasets, two
were cohort studies and three were small scale (n < 1000)
surveys. Of the included studies, 21 investigated work status
(i.e. unemployment, underemployment, disability leave, sick
leave), while 4 solely examined employment class (e.g. ‘blue
collar’, ‘white collar’, etc.).

Study and definition variability

Articles featured data from a variety of countries, primarily
high-income countries, with the USA being most common
(n = 10), followed by the UK (n = 3), Australia (n = 3),
Norway (n = 2), the Netherlands (n = 2), Sweden (n = 1),
Spain (n = 1), Canada (n = 1), Japan (n = 1) and China (n = 1)
(Tables 1–4). Sample size varied greatly, from 210 to over
187 million.

How studies defined hearing loss also varied: 8 used object-
ive measures (7 used pure tone audiometry, 1 used speech-in-
noise tests) and 13 used self-reports. The remaining studies
employed other measures (e.g. International Classification of

388 A Shan, J S Ting, C Price et al.

https://doi.org/10.1017/S0022215120001012 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215120001012


Diseases (‘ICD’) codes, patients of a hearing clinic, or indivi-
duals issued a hearing aid), or measures were not specified
(n = 1). Among studies that utilised audiometric evaluations,
hearing loss was defined differently: one study24 used the
1991 World Health Organization definition of hearing loss
(pure tone average threshold over 25 dB at 0.5, 1, 2 and 4
kHz in the better ear),47 and another study25 used a similar
definition over the same frequencies, but averaged over both
ears; the remaining studies used pure tone averages as a con-
tinuous variable over a range of frequencies, mostly from 0.5
to 4 kHz, though some included 0.25 and 8 kHz. There was
analogous variability in how self-reported hearing loss was
defined, with some employing a Likert scale, and others
using a binary question with variable language, such as hear-
ing ‘disability’, ‘deaf or serious difficulty hearing’ or hearing
‘difficulty’.

Outcome measures demonstrated similar variability, with
differing definitions of unemployment and underemployment,
or other measures, such as occupational class. Unemployment
definitions ranged from self-reported employment status,

employment in the last week, or labour force status, while
underemployment varied from less than 35 hours a week to
part-time employment. Most studies that utilised occupational
class stratified by higher to lower skill occupations, but the
specific categories were inconsistent, with some using blue-
or white-collar definitions and others separating into more
specific occupation types.

Statistical methodology differed between studies, with
several not performing formal hypothesis testing, and others
performing multivariable analyses and adjusting for numerous
variables. Most studies adjusted for age and sex in their
models. Fewer studies also included variables such as educa-
tion and race or ethnicity, which may influence employment
status, and other indicators of socioeconomic status, such as
income.

For sample demographics, most studies restricted the sam-
ple to ‘working-age adults’, though this definition also varied.
The younger age cut-off ranged from 15 to 25 years old, while
the older age cut-off ranged from 39 years to no restriction.
Some studies did not specify an age range.

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (‘PRISMA’) flow chart.
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Table 1. Association between hearing loss and unemployment: studies investigating unemployment or underemployment

Authors (year),
country Patients (n)

Data source &
sample
characteristics

Hearing as
primary or
secondary
focus

How was HL
defined?

Unemployment
as primary or
secondary focus Outcome

Adjusted
for age &
sex?

Adjusted
for
education?

Hypothesis
testing
performed? Findings

Quality
score*

Blanchfield et al.
(2001),27 USA

NR 1990 & 1991
National Health
Interview Survey,
population aged
≥18 years

Primary Self-reported Secondary Unemployment No No No HL associated with
unemployment

4

Brucker et al.
(2016),28 USA

3 934 682 2010–2012 American
Community Survey,
adults aged 25–61
years

Primary Self-reported
hearing
limitation (‘deaf’
or ‘serious
difficulty
hearing’)

Primary Employment Yes Yes Yes Individuals with HL
had lower odds of
employment,
decreasing with
increased disability
level

6

Emmett & Francis
(2015),25 USA

3379 1992–2002 National
Health & Nutrition
Examination Survey,
adults aged 20–69
years

Primary Pure tone
average (0.5, 1, 2
& 4 kHz) >25 dB
in both ears

Primary Unemployment,
underemployment

Yes Yes Yes Significantly higher
odds in individuals
with HL

8

Garramiola-Bilbao &
Rodriguez-Alvarez
(2016),29 Spain

2031 2002 Health Survey
for Principality of
Asturias,
participants aged
15–70 years

Primary NR Primary Unemployment No Yes Yes HL not associated
with
unemployment

4

Henry et al. (2011),30

USA
436 2005–2006 Mass

Health Employment
& Disability Survey,
respondents aged
19–64 years

Secondary Self-reported
‘legally blind or
deaf’

Primary Employment Yes Yes Yes HL not associated
with employment

5

Hogan et al. (1999),31

Australia
NR South Australian

Health Omnibus,
3010 households

Primary Self-reported
‘trouble hearing
conversation in a
quiet room’

Primary Unemployment No No Yes HL not associated
with
unemployment

4

Jung &
Bhattacharyya
(2012),32 USA

187 638 294 2006 & 2008 Medical
Expenditure Panel
Survey, adults

Primary ICD9CODX coded
HL

Primary Unemployment,
underemployment

Yes Yes Yes Individuals with HL
more likely to be
unemployed
or underemployed

6

Kim et al. (2018),33

UK
25 138 2009/2010 Life

Opportunities
Survey, participants
aged 16–59
(women) or 16–64
(men) years

Primary Self-reported
hearing difficulty

Primary Employment Yes Yes Yes Individuals with HL
less likely to be
employed

7

Kobayashi et al.
(2015),34 Japan

38 566 2007
Comprehensive
Survey on Living
Conditions of

Primary Self-reported HL Secondary Unemployment No No Yes HL not associated
with
unemployment

5
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People on Health &
Welfare, 38 566
adults aged 20–39
years

Lee et al. (1996),35

USA
2694 1982–1984 Hispanic

Health & Nutrition
Examination Survey,
adults aged 20–74
years

Primary Pure tone
average (0.5, 1 &
2 kHz) >40 dB in
either ear

Primary Unemployment Yes No Yes HL was associated
with increased
odds of being
unemployed in
Puerto Rican
adults

7

Schofield et al.
(2008),36 Australia

9198 2003 Australian
Survey of Disability,
Ageing & Carers,
adults aged 45–64
years

Secondary Self-reported HL Primary Unemployment Yes No Yes HL not associated
with
unemployment

6

Stam et al. (2013),37

Netherlands
1888 National

Longitudinal Study
on Hearing, adults
aged 18–64 years

Primary Online
speech-in-noise
test

Primary Unemployment Yes No Yes HL associated with
unemployment

5

Thomas & Herbst
(1980),38 UK

654 Self-administered
survey, hearing loss
group ‘all … people
of employment age
who had been
issued with a
hearing aid …
between 1970–
1976’, control group
matched for age,
sex, economic
activity, area of
residence

Primary ‘all … people of
employment age
who had been
issued with a
hearing aid …
between 1970–
1976’

Secondary Unemployment Yes No No HL not associated
with
unemployment

3

Walter & Dirmyer
(2013),15 USA

NR 2010 American
Community Survey,
adults aged ≥18
years

Primary Self-reported
‘deaf or serious
difficulty
hearing’

Primary Unemployment No Yes No HL associated with
unemployment

4

*Adapted Newcastle-Ottawa Quality Assessment Scale.23 HL = hearing loss; NR = not reported; ICD9CODX = International Classification of Diseases 9th Revision code for condition
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Table 2. Association between hearing loss and unemployment: studies investigating unemployment or underemployment and occupation class

Authors
(year),
country

Patients
(n)

Data source &
sample
characteristics

Hearing as
primary or
secondary
focus

How was HL
defined?

Unemployment
as primary or
secondary focus Outcome

Adjusted
for age &
sex?

Adjusted
for
education?

Hypothesis
testing
performed? Findings

Quality
score*

Chou et al.
(2015),39

USA

69 845 2007–2010
National Health
Interview Survey,
adults aged 25–64
years

Primary Self-reported
‘moderate
trouble, a lot of
trouble
[hearing], or
deaf’

Primary Unemployment,
occupational class

Yes Yes Yes Non-significant odds of
HL. HL significantly
associated with
blue-collar vs white-collar
occupations

7

He et al.
(2018),24

China

25 840 Ear & Hearing
Disorder Survey,
adults aged 25–59
years

Primary Pure tone
average (0.5, 1, 2
& 4 kHz) >25 dB
in better ear

Primary Unemployment,
occupation class

Yes Yes Yes Significantly higher odds
of HL.
Significantly higher odds
of HL in blue-collar vs
white-collar occupations

8

Hogan et al.
(2009),40

Australia

43 233 2003 Australian
Survey of
Disability, Ageing,
& Carers, adults
aged 20–64 years

Primary Self-reported HL Primary Unemployment,
occupation class

NR NR NR HL associated with
unemployment, lower
skill occupations

5

Pierre et al.
(2012),41

Sweden

19 045 2004–2008 Living
Conditions
Survey, adults
aged 20–64 years

Primary Self-reported
hearing difficulty

Primary Unemployment
benefits, occupation
class

Yes No Yes Non-significant odds of
HL among individuals
receiving unemployment
benefits. HL associated
with lower skill
occupations

8

Woodcock &
Pole
(2008),42

Canada

66 373 Canada
Community
Health Survey 1.1,
adults aged 25–54
years

Primary Self-reported
hearing difficulty

Primary Unemployment,
underemployment,
occupation class

Yes No No HL associated with
unemployment; not
associated with
underemployment. HL
associated with lower
skill occupations

6

*Adapted Newcastle-Ottawa Quality Assessment Scale.23 HL = hearing loss; NR = not reported
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Table 3. Association between hearing loss and unemployment: studies investigating occupation class

Authors
(year),
country

Patients
(n)

Data source & sample
characteristics

Hearing as
primary or
secondary
focus How is HL defined?

Unemployment as
primary or
secondary focus Outcome

Adjusted
for age &
sex?

Adjusted
for
education?

Hypothesis
testing
performed? Findings

Quality
score*

Atherton &
Power
(2007),43

UK

8952 1958 British birth cohort,
participants at age 45
years

Secondary 4 kHz hearing
threshold in better ear

Primary Occupation
class

No No Yes HL associated with
lower skill
occupations

6

Barnartt
(2006),44

USA

16 175 1990 & 1991 National
Health Interview Survey,
adults aged ≥25 years

Primary Self-reported ‘hearing
difficulty’

Primary Occupation
class

No No No HL associated with
lower skill
occupations

4

Helvik et al.
(2009),45

Norway

17 593 Nord-Trøndelag Health
Study (‘HUNT’) (HUNT1
1984–1986; HUNT2 1995–
1997), adults who were 20–
54 years old at HUNT1
(roughly 21–65 years old at
HUNT2)

Primary Low-frequency (0.25 &
0.5 kHz),
mid-frequency (1 & 2
kHz) & high-frequency
(3, 4, 6 & 8 kHz)
hearing thresholds

Primary Occupation
class

Yes Yes Yes Higher odds of low
or high-frequency
HL in lower skill
occupations

8

Roberts &
Cohrssen
(1968),46

USA

6682 1960–1962 Health
Examination Survey, adults
aged 18–72 years

Primary Hearing thresholds at
0.5, 1, 2, 3, 4 & 6 kHz

Secondary Occupation
class

Yes No No HL associated with
lower skill
occupations

6

*Adapted Newcastle-Ottawa Quality Assessment Scale.23 HL = hearing loss

Table 4. Association between hearing loss and unemployment: studies investigating disability pension or sick leave

Authors
(year),
country

Patients
(n)

Data source & sample
characteristics

Hearing as
primary or
secondary
focus How is HL defined?

Unemployment
as primary or
secondary focus Outcome

Adjusted
for age &
sex?

Adjusted
for
education?

Hypothesis
testing
performed? Findings

Quality
score*

Helvik et al.
(2013),26

Norway

25 537 Nord-Trøndelag Health
Study (‘HUNT’) (HUNT1
1984–1986; HUNT2 1995–
1997), adults who were 20–
54 years old at HUNT1
(roughly 21–65 years old at
HUNT2)

Primary Low-frequency (0.25
& 0.5 kHz),
mid-frequency (1 & 2
kHz) &
high-frequency (3, 4,
6 & 8 kHz) hearing
thresholds

Primary Disability
pension

Yes Yes Yes Significant
association with
degree of
low-frequency HL in
men & women aged
46–65, & men aged
31–45 years

9

Kramer et al.
(2006),11

Netherlands

210 Self-administered survey,
persons aged 21–65 years.
Hearing-impaired were
patients of VU Amsterdam
medical centre; normal
hearing were colleagues
from same workplace

Primary ‘Patients of
audiological center’

Primary Sick leave Yes Yes Yes HL significantly
associated with sick
leave

5

*Adapted Newcastle-Ottawa Quality Assessment Scale.23 HL = hearing loss; VU = Vrije Universiteit
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Hearing loss and unemployment

Overall, 21 out of 25 studies (84 per cent) examined the asso-
ciation between hearing loss and work status, through
unemployment, underemployment or related measures (dis-
ability pension and sick leave). Out of these, 16 performed for-
mal hypothesis testing, and 11 (69 per cent) of these reported
significant differences in employment outcomes in individuals
with hearing loss versus those without.

Studies that were most informative for determining an
association between hearing loss and employment utilised
nationally or regionally representative, population-based data-
sets. A total of seven such studies were identified.24–26,28,32,33,39

These focused primarily on hearing loss and employment,
adjusted for demographic factors including age, sex, education
and other factors, and utilised formal hypothesis testing
(Table 5). Six of the seven studies (86 per cent) reported sig-
nificantly higher odds of unemployment or underemployment
among individuals with hearing loss versus those with normal
hearing. Though the number of high-quality studies was small,
most reported an association between hearing loss and
unemployment or underemployment.

Hearing loss and employment class

Eight studies examined the association between hearing loss
and employment class. Five of the eight studies (63 per cent)
performed formal hypothesis testing, and all of these found
associations between hearing loss and types of employment.
The odds of lower occupation class, such as manual labour
and blue-collar occupations, were increased in individuals
with hearing loss compared to those without hearing loss.

Hearing loss and disability pension

One included study focused on the association between hear-
ing loss and disability pension,26 and found a significant asso-
ciation between hearing loss and increased odds of disability
pension use, despite controlling for age, sex and education sta-
tus. Although our search strategy was not specifically designed
to include studies on disability pension, it is a related outcome
and the study met the inclusion criteria.

Discussion

Given the growing recognition of the potential impact of
adult-onset and age-related hearing loss and an ageing global
population, this systematic review aimed to summarise the
current literature on the association between hearing loss
and employment among adults. There was considerable vari-
ability in study design, definitions and statistical methodology,
which was reflected in the range of adapted Newcastle-Ottawa
Scores. Among the seven most rigorous studies, six demon-
strated a significant association between hearing loss and
employment, underemployment or disability pension. These
data suggest that hearing loss impacts employment status,
although the number of high-quality studies is small, and
the association was not observed across all studies. In addition,
these studies inconsistently controlled for other indicators of
broader socioeconomic status. This is an important confoun-
der, as socioeconomic status may be linked to both hearing
loss (through environmental exposure, access to care, health
behaviours, occupation type, etc.) and employment status.

Possible mediators of the association between hearing loss
and employment were described in Kramer et al.,11 who sur-
veyed workers with and without hearing loss, examining occu-
pational performance and difficulties. These authors found
that workers with hearing loss reported increased difficulty
communicating in a noisy environment and localising and dis-
tinguishing sounds, accompanied by an increased self-reported
listening effort. Individuals with hearing loss also reported
decreased job control, consistent with prior literature.48

These factors may contribute to the increased rates of stress-
related sick leave observed.11 Other studies have also demon-
strated increased prevalence of ‘occupational stress’ (i.e. risk
of being moved to another job, fired or bankruptcy), burnout
and social isolation among individuals with hearing difficul-
ties.49,50 In addition, one survey found that individuals with
hearing loss believed their hearing status made it harder for
them to find employment, identifying a lack of support and
employers’ attitudes toward hearing loss as barriers.51 All
these factors may contribute to lower levels of employment
among adults with hearing loss, although no causal relation-
ship has been demonstrated.

All studies that investigated hearing loss and employment
class reported an association. Hearing loss was associated
with ‘blue-collar’ and ‘manual labour’ versus ‘managerial’

Table 5. Summary of highest quality studies*

Authors (year) Patients (n) Definition of HL Outcome Findings (adjusted OR (95% CI)†)

Brucker et al. (2016)28 3 934 682 Self-reported Employment within last
week

0.57 (no CI)

Chou et al. (2015)39 69 845 Self-reported Unemployment 0.87 (0.72–1.04)

Emmett & Francis
(2015)25

3379 Pure tone average (0.5, 1, 2 & 4 kHz)
>25 dB in both ears

Unemployment or
underemployment

1.98 (1.38–2.85)

He et al. (2018)24 25 840 Pure tone average (0.5, 1, 2 & 4 kHz)
>25 dB in better ear

Unemployment 1.2 (1.0–1.4)

Helvik et al. (2013)26 25 537 Low-frequency (0.25 & 0.5 kHz)
hearing threshold

Disability pension Men: 1.16 (1.04–1.30)
Women: 1.11 (1.00–1.23)

Jung & Bhattacharyya
(2012)32

187 638 294 ICD9CODX coded HL Unemployment or
underemployment

2.2 (1.4–3.4)

Kim et al. (2018)33 25 138 Self-reported Employment Propensity score (95% CI):
B =−0.18 (−0.24 to −0.13)

*Studies examining representative datasets, employment rates or other objective measures, and controlling for age, sex and education. †Unless indicated otherwise. HL = hearing loss; OR =
odds ratio; CI = confidence interval; ICD9CODX = International Classification of Diseases 9th Revision code for condition
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and ‘professional’ occupations. However, given the cross-
sectional nature of these studies, causality and directionality
cannot be determined, specifically whether hearing loss influ-
enced the type of employment or if employment led to hearing
loss. Both explanations are plausible, especially the latter given
the risk of occupational noise exposure and associated noise-
induced hearing loss.52 Blue-collar and lower class occupations
have been demonstrated to be significantly associated with
hearing loss in the past, presumably because of exposure to
noise and/or ototoxic chemicals.53,54

Although our literature search was not designed to include
articles focused on disability pension, in one study, included
based on search criteria, hearing loss was associated with an
increased risk of disability pension. Of note, a systematic review
specifically on hearing and otological diagnoses and their asso-
ciation with disability leave was conducted in 2012,55 which
found only two studies calculating rate or odds ratios of disabil-
ity leave. Since then, another prospective cohort study was per-
formed, which found an increased risk of disability leave among
individuals with otological diagnoses in Sweden.56 We acknow-
ledge these findings, but do not make a conclusion on them as
they were not the primary focus of this study.

Although we employed a systematic approach with a broad
literature search across multiple databases, there are limitations
to this systematic review. We may not have identified all arti-
cles related to hearing loss and employment, as several
included studies did not focus primarily on hearing loss,
employment or both. Our literature search found multiple
studies that reported either rates of hearing loss or employ-
ment, but not as a primary focus, and did not include formal
hypothesis testing. These findings are difficult to interpret, as
re-analysis could not be performed without sample size infor-
mation. In addition, these studies may have carried out testing
that did not result in significant findings and subsequently
were not published, highlighting the potential risk of publish-
ing bias.

Another limitation of our study is the inability to distin-
guish between congenital and adult-onset hearing loss. All
included studies focused on adults with hearing loss, specif-
ically excluding those mentioning congenital loss. However,
the precise aetiologies were not always uniformly indicated.
Some of the studies may have included individuals with
congenital hearing loss in their analytical cohort, though
given the relatively low prevalence of congenital hearing
loss compared to adult-onset or age-related hearing loss,
we expect the impact of these individuals on our conclusions
to be small.

Another important limitation is that all the included studies
are cross-sectional, and the directionality of any potential asso-
ciation between hearing loss and employment cannot be deter-
mined. Finally, the reviewed studies included data from
primarily high-income countries (9 out of 10), and do not pro-
vide insight into the potential impact of hearing loss among
adults in middle-income and particularly low-income coun-
tries, and in emerging markets where employee protections
and resources may be limited.52

Overall, relatively few studies have investigated the link
between hearing loss in adults and employment, despite the
prevalence and potential impact of adult-onset hearing loss
on the health and wellbeing of individuals. Few studies con-
trolled for important demographic factors, such as age, sex
and education. However, several large, well-designed studies
exist, and these suggest that hearing loss among adults is asso-
ciated with unemployment.

With a rapidly ageing global population and workforce that
is anticipated to be living primarily in low- and middle-
income countries by 2050, more must be done to better define
the impact of hearing loss, an increasingly common condition,
on employment. The limitations identified in this systematic
review call for dedicated efforts to understand mediators and
potential interventions across diverse populations, including
the experience of adults and older adults with hearing loss
in low- and middle-income countries and markets, in order
to meet the demands of the coming demographic shift of an
ageing population.
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Appendix 1. Search strategies
PubMed
("employment"[mesh:noexp] OR employ*[tw] OR "unemployment"[mesh:
noexp] OR unemploy*[tw] OR nonemploy*[tw] OR un employ*[tw] OR
non employ*[tw] OR "work status"[tw])

AND

("hearing disorders"[mesh:noexp] OR "hearing loss"[mesh] OR "communica-
tion disorders"[mesh:noexp] OR "persons with hearing impairments"[mesh]
OR "presbycusis"[mesh] OR "communication disorder"[tw] OR "communica-
tion disorders"[tw] OR "hard of hearing"[tw] OR "hearing disabled"[tw] OR
"hearing disability"[tw] OR "hearing disorder"[tw] OR "hearing disor-
ders"[tw]OR "hearing loss"[tw] OR "hearing losses"[tw] OR "hearing impair-
ed"[tw] OR "hearing impairment"[tw] OR "hearing impairments"[tw] OR
"hearing handicap"[tw] OR "hearing handicapped"[tw] OR presbycus*[tw]
OR presbyacus*[tw] OR "hearing problem"[tw] OR "hearing problems"[tw])

Embase
(’employment’/de OR employ*:ti,ab,kw OR ’unemployment’/de OR unem-
ploy*:ti,ab,kw OR nonemploy*:ti,ab,kw OR ’un employ*’:ti,ab,kw OR ’non
employ*’:ti,ab,kw OR ’work status’:ti,ab,kw)

AND

(’hearing disorder’/de OR ’hearing impairment’/de OR ’communication dis-
order’/de OR ’hearing impaired person’/de OR ’presbaycusis’/de OR ’commu-
nication disorder’:ti,ab,kw OR ’communication disorders’:ti,ab,kw OR ’hard of
hearing’:ti,ab,kw OR ’hearing disabled’:ti,ab,kw OR ’hearing disability’:ti,ab,kw
OR ’hearing disorder’:ti,ab,kw OR ’hearing disorders’:ti,ab,kw OR ’hearing
loss’:ti,ab,kw OR ’hearing losses’:ti,ab,kw OR ’hearing impaired’:ti,ab,kw OR
’hearing impairment’:ti,ab,kw OR ’hearing impairments’:ti,ab,kw OR ’hearing
handicap’:ti,ab,kw OR ’hearing handicapped’:ti,ab,kw OR presbycus*:ti,ab,kw
OR presbyacus*:ti,ab,kw OR ’hearing problem’:ti,ab,kw OR ’hearing pro-
blems’:ti,ab,kw)

396 A Shan, J S Ting, C Price et al.

https://doi.org/10.1017/S0022215120001012 Published online by Cambridge University Press

https://blogs.cdc.gov/niosh-science-blog/2012/07/19/agingworkforce/
https://blogs.cdc.gov/niosh-science-blog/2012/07/19/agingworkforce/
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.actiononhearingloss.org.uk/how-we-help/information-and-resources/publications/research-reports/opportunity-blocked-report/
https://www.actiononhearingloss.org.uk/how-we-help/information-and-resources/publications/research-reports/opportunity-blocked-report/
https://www.actiononhearingloss.org.uk/how-we-help/information-and-resources/publications/research-reports/opportunity-blocked-report/
https://www.actiononhearingloss.org.uk/how-we-help/information-and-resources/publications/research-reports/opportunity-blocked-report/
https://doi.org/10.1017/S0022215120001012


Cochrane Library
([mh ^"employment"] OR employ*:ti,ab,kw OR [mh ^"unemployment"] OR
unemploy*:ti,ab,kw OR nonemploy*:ti,ab,kw OR un employ*:ti,ab,kw OR
non employ*:ti,ab,kw OR "work status":ti,ab,kw)

AND

([mh ^"hearing disorders"] OR [mh ^"hearing loss"] OR [mh ^"communica-
tion disorders"] OR [mh "persons with hearing impairments"] OR [mh "pres-
bycusis"] OR "communication disorder":ti,ab,kw OR "communication
disorders":ti,ab,kw OR "hard of hearing":ti,ab,kw OR "hearing disabled":ti,ab,
kw OR "hearing disability":ti,ab,kw OR "hearing disorder":ti,ab,kw OR "hearing
disorders":ti,ab,kwOR "hearing loss":ti,ab,kw OR "hearing losses":ti,ab,kw OR
"hearing impaired":ti,ab,kw OR "hearing impairment":ti,ab,kw OR "hearing
impairments":ti,ab,kw OR "hearing handicap":ti,ab,kw OR "hearing handi-
capped":ti,ab,kw OR presbycus*:ti,ab,kw OR presbyacus*:ti,ab,kw OR "hearing
problem":ti,ab,kw OR "hearing problems":ti,ab,kw)

ABI/Inform Collection
(MAINSUBJECT.EXACT("Employment") OR employ* OR MAINSUBJECT.
EXACT("Unemployment") OR unemploy* OR nonemploy* OR "un employ*"
OR "non employ*" OR "work status")

AND

(MAINSUBJECT.EXACT("Hearing impairment") OR "hearing loss" OR "com-
munication disorder" OR "communication disorders" OR "persons with hear-
ing impairments" OR "presbycusis" OR "hard of hearing" OR "hearing
disabled" OR "hearing disability" OR "hearing disorder" OR "hearing disorders"
OR "hearing loss" OR "hearing losses" OR "hearing impaired" OR "hearing
impairment" OR "hearing impairments" OR "hearing handicap" OR "hearing
handicapped" OR presbycus* OR presbyacus* OR "hearing problem" OR
"hearing problems")

Business Source Ultimate
(DE "employment" OR employ* OR DE "unemployment" OR unemploy* OR
nonemploy* OR "un employ*" OR "non employ*" OR "work status")

AND

("communication disorder" OR "communication disorders" OR "hard of hear-
ing" OR "hearing disabled" OR "hearing disability" OR "hearing disorder" OR
"hearing disorders" OR "hearing loss" OR "hearing losses" OR "hearing
impaired" OR "hearing impairment" OR "hearing impairments" OR "hearing
handicap" OR "hearing handicapped" OR presbycus* OR presbyacus* OR
"hearing problem" OR "hearing problems")

Web of Science
TS=("employment" OR employ* OR "unemployment" OR unemploy* OR
nonemploy* OR "un employ*" OR "non employ*" OR "work status")

AND

TS=("hearing disorders" OR "hearing loss" OR "communication disorders" OR
"persons with hearing impairments" OR "presbycusis" OR "communication
disorder" OR "hard of hearing" OR "hearing disabled" OR "hearing disability"
OR "hearing disorder" OR "hearing disorders" OR "hearing loss" OR "hearing
losses" OR "hearing impaired" OR "hearing impairment" OR "hearing impair-
ments" OR "hearing handicap" OR "hearing handicapped" OR presbycus* OR
presbyacus* OR "hearing problem" OR "hearing problems")

Scopus
TITLE-ABS-KEY("employment" OR employ* OR "unemployment" OR unem-
ploy* OR nonemploy* OR "un employ*" OR "non employ*" OR "work status")

AND

TITLE-ABS-KEY("hearing disorders" OR "hearing loss" OR "communication
disorders" OR "persons with hearing impairments" OR "presbycusis" OR
"communication disorder" OR "hard of hearing" OR "hearing disabled" OR
"hearing disability" OR "hearing disorder" OR "hearing disorders" OR "hearing
loss" OR "hearing losses" OR "hearing impaired" OR "hearing impairment" OR
"hearing impairments" OR "hearing handicap" OR "hearing handicapped" OR
presbycus* OR presbyacus* OR "hearing problem" OR "hearing problems")
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