
VU Research Portal

How hearing impairment may impact adult life

Stam, M.

2015

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Stam, M. (2015). How hearing impairment may impact adult life: Baseline and 5-year follow-up results of the NL-
SH study. [PhD-Thesis - Research and graduation internal, Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 24. May. 2023

https://research.vu.nl/en/publications/2bb1af5f-a9e5-421e-9372-3ed10e06f3a6


Chapter 4

THE RELATIONSHIP BETWEEN
HEARING STATUS AND THE

PARTICIPATION IN DIFFERENT
CATEGORIES OF WORK:

DEMOGRAPHICS

Mariska Stam
Piet J. Kostense
Joost M. Festen

Sophia E. Kramer

WORK: A Journal of Prevention, Assessment and  Rehabilitation,
special issue about Hearing Rehabilitation, 2013, 46:207-219



Chapter 4

66

 
ABSTRACT 
Objective: To investigate the association between hearing status, socioeconomic status, 
and work status.  
Participants: Cross-sectional data of 18 to 64 year old participants (N=1888) from the 
National Longitudinal Study on Hearing (NL-SH) were used. Both normally-hearing and 
hearing-impaired subjects participated.  

Methods: Hearing ability in noise was measured with the National Hearing Test, an 
online speech-in-noise test. Educational level, monthly income, being primary income 
earner, and working status (i.e., paid employment, unemployed and looking for work, 
unfit for work, voluntary work, household work, being a student, or taking early 
retirement, and the type of work contract) were assessed with a questionnaire. Logistic 
regression analyses were applied.  

Results: Participants with poorer hearing ability were less likely to be found in the 
upper categories of educational level and income, having paid work >12 hours per week, 
being a student, or taking early retirement. On the other hand they were more likely to 
look for work or to be unfit for work. No associations were found with voluntary work 
and household work.  

Discussion: Hearing ability seems to be related to both socioeconomic status and being 
employed. Our findings underline the importance of rehabilitation programs in 
audiology, aimed at supporting people with hearing impairment to help them to 
successfully enter or re-enter the workforce. 

 

  

INTRODUCTION  

Work has a central role in most people’s lives. Apart from earning a living, people may 
choose to work because they value the social and psychological benefits of it, such as life 
satisfaction, sense of achievement, avoidance of boredom, social functioning and 
support, social identity and social status (Stepherd 1989). There is a range of factors 
affecting an individual’s participation in work and employment. Gender is such a factor. 
Worldwide, women and girls are still responsible for the majority of household (Davis et 
al., 2007). This coincides with women usually working fewer hours in income generating 
jobs than men. When men and women do hold the same positions, there is quite often an 
income gender gap, with males earning a higher salary than women (Davis et al., 2007). 
Health and socioeconomic status, as measured by educational level and occupation, also 
influence employment. These two factors seem to be closely related as is illustrated in a 
study by Mackenbach et al. (2008). Data from 22 European countries used in their study 
showed that people with a lower socioeconomic status generally rate their general 
health lower compared to people with a higher socioeconomic status. In addition, 
several studies have shown that a better health increases the probability of labor force 
participation, whereas poor health reduces that probability (Cai & Kalb, 2006). Due to 
health issues and retirement, the participation in the workforce of older adults (greater 
than 55 years of age) is generally lower than that of younger people (Schofield et al., 
2008).  

Hearing and socioeconomic status  

One of the health problems that older people may report is hearing loss. It is one of the 
most frequently reported chronic health problems in the adult (55+) population 
worldwide (Kramer et al., 2002a; 2002b; Mathers et al., 2003). Research indicates that 
hearing loss and socioeconomic status are related (Cruickshanks et al., 1998; Beria et al., 
2007; Agrawal et al., 2008; Cruickshanks et al., 2010). Hasson et al. (2010) observed that 
the prevalence of hearing loss was higher in groups of people with a low socioeconomic 
status compared to individuals with a high socioeconomic status. They suggested that 
subjects in lower socioeconomic status groups were more likely to be exposed to higher 
noise levels. Another study found that socioeconomic position was associated with 
hearing loss only for men (Helvik et al., 2009). In a study by Woodcock and Pole (2008), 
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respondents who were classified as having hearing loss or being deaf were more likely 
to be less well-educated and less likely to be working compared with respondents with 
normal hearing.  

Hearing and work status 

Hearing loss has been related to an increase in the likelihood of unemployment and 
reduced labor force participation (Hogan et al., 2009). Research has also shown that 
people with various levels of measured hearing loss (mild, moderate and severe) were 
less likely to be employed when compared to the general population. This relationship 
was even stronger for women (compared to men) and for those with low educational 
levels (Hogan et al., 1999). Similarly, Parving and Christensen (1993) found that the rate 
of unemployment for persons with hearing impairment was 30 percent whereas the rate 
of unemployment in the age-matched general population was only 12 percent.  

Another factor that seems to be associated with hearing loss is early retirement. Persons 
may retire at any age. However, a country’s pension rules usually determine the age that 
is considered to be the ‘standard’ retirement age. Only a few studies are available about 
the relationship between hearing ability and early retirement. Danermark and 
Gellerstedt (2004) found that people with hearing loss were overrepresented in the 
group of workers taking early retirement. Rosenhall et al. (1999) determined the 
prevalence of self-assessed hearing problems within occupational categories in Sweden. 
Hearing problems were more often reported by those who were unemployed and those 
who had taken early retirement than by employed people aged 18 to 64 years. Pit et al. 
(2010) examined whether hearing loss was associated with early retirement due to ill-
health (versus other reasons) in Australian adults aged 45 to 64 years. Although the 
association was not significant in the adjusted analyses, the odds ratios still indicated 
that both men and women with hearing loss were more likely to retire early due to ill 
health.  

Although current research indicates that unemployment and early retirement are more 
common among hearing impaired people than among their normal hearing peers, the 
relationship between hearing impairment and work status is not well understood 
(Danermark, 2005). The available studies do not describe all possible categories of work 
and/or employment status relevant for people. Shepherd (1989) defines employment as 

an economic exchange between employer and employee within the context of a larger 
economic structure. People running their own business do not fall within this category, 
but they are certainly considered as being employed (i.e., self-employed). However, not 
all people who are engaged in work are actually employed. Voluntary and household 
work are examples of work without a financial reward.  

According to the labor force framework, as in use by the International Labor 
Organization (Hussmanss, 2007), a person’s labor force status can be categorized into 
three categories: being employed (at work or temporarily absent from work, both paid 
employment and self-employment), being unemployed (without work, currently 
available for work and actively seeking work) or not in the labor force (those without 
work who are not seeking and/or not available for work). Hogan et al. (2009) used these 
three categories to compare the labor force status of people with and without self-
reported hearing loss and additional communication difficulties. However, no details 
were provided about the ‘not in the labor force’ category. It must be noted that people 
who are not in the labor force can still be productive in society, for example by 
performing voluntary work, doing household work and/or taking care for children. 
Besides, there are additional ‘working’ categories to be distinguished such as: unfit for 
work (people who are unable to work due to disability or other reasons) and being a 
student (Hussmanns, 2007). Additionally, a distinction can be made between temporary 
and fixed (or permanent) work contracts and being a primary income earner or not. To 
our knowledge, the association between hearing impairment and participation in 
voluntary or household work has not been investigated. Insight in these topics is 
important because these types of unpaid work are found to be valuable for both the 
individual themselves, the family and/or society as a whole. In particular with the 
expected increase in the number of people with hearing impairment in the workforce, it 
is important to gain more insight into the association between hearing impairment and 
different work status categories. These findings are important for policy makers and 
health insurance funds. In addition, they may indicate directions for the development of 
(new) audiological rehabilitation programs which aim to support people with hearing 
impairment to (re)-enter and to remain productive in the workforce.  
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The current study 

The aim of the current study was to expand our knowledge on the relationship between 
a) hearing status and socioeconomic status (i.e., educational level, income, and being a 
primary income earner), and b) hearing status and working status. For the latter, we 
examined associations between hearing status and different categories of ‘work status’ 
(i.e., paid employment, unemployed and looking for work, unfit for work, voluntary 
work, household work, being a student or taking early retirement, and the type of work 
contract, including temporary or permanent contracts). We hypothesized that people 
with hearing impairment would have a lower socioeconomic status and would be less 
likely to have paid employment compared to their normally hearing peers. Also, we 
hypothesized that people with hearing impairment would be more likely to be 
unemployed and looking for work, be involved in household work and voluntary work, 
and take early retirement compared to their normally hearing peers.  

MATERIALS AND METHODS 

Data collection 

Baseline data from the Dutch `National Longitudinal Study on Hearing´ (NL-SH) were 
used for the present study. The NL-SH is an ongoing prospective cohort study, since 
2006. The NL-SH examines the relationships between hearing impairment and several 
domains in the life of adults aged 18 to 70 years. The NL-SH Web site 
(www.hooronderzoek.nl in Dutch) was used to recruit participants and to collect data 
(Nachtegaal et al., 2009a; Nachtegaal et al., 2009b). Participants were recruited through 
various approaches. A link between the Web site of the National Hearing Test (see the 
next section about hearing ability in noise) and the NL-SH Web site was made. People 
from the general population who were interested in their hearing ability were all invited 
to the NL-SH study. Flyers containing information about the study were distributed in 
audiology clinics and in hearing aid dispensers’ practices in The Netherlands. Also, 
information about the study was posted on several Web sites (both hearing-related and 
non hearing-related) and some advertisements were placed in local newspapers. 
Visitors of the NL-SH Web site could also subscribe themselves to the study. A number of 
participants learned about the study by word-of-mouth. In short, people from the 
general population between 18 to 70 years of age, from all over The Netherlands, were 

(and are still) free to enrol themselves into the NL-SH study. Both hearing impaired and 
normally hearing people are invited to participate. The study is approved by the Medical 
Ethics Committee of the VU University Medical Center in Amsterdam, The Netherlands.  

Procedure to measure hearing ability in noise 

Before enrolment in the study, participants had to perform the National Hearing Test 
(NHT). With this adaptive speech-in-noise screening test (one-up, one-down procedure) 
over the Internet, participants ability to understand speech in noise was determined 
(Smits et al., 2004; 2006). Participants were instructed to perform the test in a quiet 
room. Either headphones or speakers were allowed to be used. When headphones were 
used the digits were presented to both ears (diotic). At the start of the test participants 
had to indicate whether they were using headphones or speakers. A total of 23 digit 
triplets (e.g. 6-2-5) were presented against a background of masking noise. This noise 
level was fixed in the test and the speech level varied. After each incorrect response, the 
subsequent triplet was presented at a two decibel higher level; if the participant 
provided a correct response, the subsequent triplet was presented at a two decibel 
lower level. Listeners typed or clicked the digits on their keyboard or computer screen. 
The Speech-Reception-Threshold in noise (SRTn) was calculated by taking the average 
Signal-to-Noise Ratio (SNR) of the last 20 presentations, corresponding to 50 percent 
intelligibility. SRTn values ranged from -13.4 to + 4 dB Signal-to-Noise Ratio (dB SNR). 
According to reference data by Smits et al. (Smits et al., 2006; Smits & Houtgast, 2006) 
the scores on the NHT can be categorized in three categories: good (SRTn <-5.5dB), 
insufficient (-5.5≤SRTn≤-2.8), and poor hearing ability (SRTn>-2.8dB). The validity and 
reliability of the National Hearing Test have been proven to be good (Smits et al., 2004; 
Smits & Houtgast, 2006).  

Socioeconomic status 

Demographic data were collected by means of standard questions. Socioeconomic status 
was assessed by educational level, income and being a primary income earner. 
Educational level was divided into three levels: low (not finished elementary to lower 
vocational school), mid (general intermediate to general secondary school), and high 
(higher vocational school to post academic education). Income was measured by asking 
the participants to choose their net monthly income category: low (less than €1050), 
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mid (between €1050 and €2550), high (more than €2550) and unknown (do not know, 
do not want to report). Being a primary income earner was also determined (yes versus 
no).   

Working status 

To determine each individual’s participation in work, responses on two questions were 
combined (Appendix A). First, working status was assessed by the question: “Which 

situation best describes your (working) situation?”. Participants were required to choose 
one of the following options: ① I have a paid job or own a business, ② I am 
unemployed and looking for work, ③ I am (partly) unfit for work, ④ I do voluntary 
work, ⑤ I am house wife or house man, ⑥ I am a student, ⑦ I am early retired, ⑧ I am 
retired, or ⑨ Other situation. Participants were only able to select one option. Those 
who selected the categories ‘unemployed and looking for work’ or ‘(partly) unfit for 
work’ were asked for how many years they had been in that situation. In The 
Netherlands, people who are identified as being unfit for work are classified as ‘partly 
unfit for work’ or ‘totally unfit for work’. Therefore, in the questionnaire participants 
were asked in which category they belonged. Participants who had selected out of the 
categories ‘I have a paid job or own a business’, ‘I am (partly) unfit for work’ or ‘Other 
situation’ were requested to indicate whether they worked more than 12 hours per 
week or not. This was done because “Statistics Netherlands” uses this cut-off of 12 hours 
per week as a criterion to define the labor force population. In line with this criterion, 
we created a new outcome variable called ‘paid employment’. Only participants who 
answered that they have a paid job or own a business and worked more than 12 hours 
per week, or those who answered to be partly disabled, but still worked more than 12 
hours per week, or those who ticked the option ‘other situation’ and worked more than 
12 hours per week were considered as having paid employment. Consequently, each of 
the participants in the current study belonged to one of the following subgroups:  

• Paid work >12 hours/week (including having a paid job or own business >12 
hours/week, being partly unfit for work but working >12 hours/week or other 
situation and working >12 hours/week) 

• Unemployed and looking for work 
• Unfit for work  

• Household work  
• Voluntary work  
• Student 
• Early retirement 
• Other situation (including having a paid job or own bus
 
Number of working hours was determined by asking the number of hours a worker was 
expected to work in a week, according to their contract. 
measured with a single question with two answering categories: permanent versus 
temporary.  
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was determined by asking the number of hours a worker was 
Type of work contract was 

measured with a single question with two answering categories: permanent versus 

Questionnaire used in the study to determine people’s work status. 
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answered that they have a paid job or own a business and worked more than 12 hours 
per week, or those who answered to be partly disabled, but still worked more than 12 
hours per week, or those who ticked the option ‘other situation’ and worked more than 
12 hours per week were considered as having paid employment. Consequently, each of 
the participants in the current study belonged to one of the following subgroups:  

• Paid work >12 hours/week (including having a paid job or own business >12 
hours/week, being partly unfit for work but working >12 hours/week or other 
situation and working >12 hours/week) 

• Unemployed and looking for work 
• Unfit for work  

• Household work  
• Voluntary work  
• Student 
• Early retirement 
• Other situation (including having a paid job or own bus
 
Number of working hours was determined by asking the number of hours a worker was 
expected to work in a week, according to their contract. 
measured with a single question with two answering categories: permanent versus 
temporary.  
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Participants 

Between November 2006 and April 2011 a baseline online questionnaire was sent to 
2303 participants aged 18 to 70 years. The questionnaire was partially or totally 
completed and returned by 1983 participants (84.8%). For the current study, only data 
of those 18 to 64 years of age who had performed the National Hearing Test and who 
had reported on working status were included. Currently, the statutory retirement age 
in The Netherlands is 65 years. Individuals above 65 years of age are not seen as part of 
the working age population. So, participants who reported to be retired (note that this is 
not the same as early retirement) were excluded from the current analyses. This 
resulted in a total of 1888 participants (34.9% males, 65.1% females) who were 
included in the current study. Their average age was 45.2 years (SD: 13 years). Non-
response analyses showed that the participants who did not report on working status 
were significantly more often men (44.3% of the non-responders were men) and had on 
average a younger age (mean difference: 2.9 years), and slightly better hearing ability 
(mean difference: 0.99 decibel SRTn) than the participants included in the current 
analyses.  

Statistical analyses 

Descriptive statistics were determined for hearing ability, working status, and 
socioeconomic parameters. These data were stratified for hearing ability category (good, 
versus insufficient or poor) and for gender. In a next step, logistic regression analyses 
were performed to assess the associations between hearing ability and socioeconomic 
parameters and the association between hearing ability and working status. Hearing 
ability in noise was included as a continuous independent variable in all analyses. 
Educational level, income, and being primary income earner were included as 
socioeconomic outcomes (dependent variables). Furthermore, models were built for all 
working status outcomes: i.e., paid work >12 hours/week, looking for work, unfit for 
work, voluntary work, household work, student, early retired, and other situation. In the 
analyses with paid work >12 hours/week as the dependent variable, responses on all 
other categories, except being student, were used as the reference category. In case of all 
other dependent working status variables, having paid work >12 hours/week was used 
as the reference category. Note that the odds ratio can be interpreted as the relative 
change in the odds of looking for work per decibel (dB) worsening hearing ability score.  

All regression analyses were performed without adjustments for potential confounders 
in the first step. In the following steps, adjustments were made for age, gender, and/or 
educational level, because it is known that these variables are related to both hearing 
ability, working status, and socioeconomic status. Effect modification was also examined 
by adding product terms (potential effect modifier*hearing ability) to the regression 
models. Age, gender, and educational level were checked for their potential modification 
effects. When significant effect modification (p<0.05) was found, subgroup analyses 
were performed. Odds ratios (OR) and 95% confidence intervals (95% CI) were 
reported. All analyses were performed with SPSS 15.0.  

RESULTS 

Study population: Descriptive data  

Table 1 shows the frequency distributions of demographic and socioeconomic 
parameters in the NL-SH study population aged 18 to 64 years. Almost half of the study 
population finished higher vocational to post academic education (high educational 
level). A total of 996 (52.8%) participants were classified as having good hearing, 892 
(47.2%) participants had insufficient or poor hearing according to the National Hearing 
Test. Participants with insufficient or poor hearing ability were on average almost five 
years older and had a lower educational level than their peers with a ‘good’ hearing 
ability. The frequency distributions of net income per month (in Euros) and being 
primary income earner were comparable across hearing ability categories. Note that 
13.3 percent of the total study population (N = 249 participants) did not know their 
monthly income or did not want to report it. These percentages were comparable 
between hearing ability categories.  

Table 2 shows the frequency distributions of the working status and other occupational 
parameters of NL-SH participants. More than 60 percent of the participants aged 18 to 
64 years with an insufficient or poor hearing ability reported to have paid work (i.e., 
worked more than 12 hrs per week). The participation rate in paid work was 
significantly higher in the participants with normal hearing (67.6%) than in the hearing 
impaired participants (61.2%). The average time of unemployment and looking for work 
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were significantly more often men (44.3% of the non-responders were men) and had on 
average a younger age (mean difference: 2.9 years), and slightly better hearing ability 
(mean difference: 0.99 decibel SRTn) than the participants included in the current 
analyses.  

Statistical analyses 

Descriptive statistics were determined for hearing ability, working status, and 
socioeconomic parameters. These data were stratified for hearing ability category (good, 
versus insufficient or poor) and for gender. In a next step, logistic regression analyses 
were performed to assess the associations between hearing ability and socioeconomic 
parameters and the association between hearing ability and working status. Hearing 
ability in noise was included as a continuous independent variable in all analyses. 
Educational level, income, and being primary income earner were included as 
socioeconomic outcomes (dependent variables). Furthermore, models were built for all 
working status outcomes: i.e., paid work >12 hours/week, looking for work, unfit for 
work, voluntary work, household work, student, early retired, and other situation. In the 
analyses with paid work >12 hours/week as the dependent variable, responses on all 
other categories, except being student, were used as the reference category. In case of all 
other dependent working status variables, having paid work >12 hours/week was used 
as the reference category. Note that the odds ratio can be interpreted as the relative 
change in the odds of looking for work per decibel (dB) worsening hearing ability score.  

All regression analyses were performed without adjustments for potential confounders 
in the first step. In the following steps, adjustments were made for age, gender, and/or 
educational level, because it is known that these variables are related to both hearing 
ability, working status, and socioeconomic status. Effect modification was also examined 
by adding product terms (potential effect modifier*hearing ability) to the regression 
models. Age, gender, and educational level were checked for their potential modification 
effects. When significant effect modification (p<0.05) was found, subgroup analyses 
were performed. Odds ratios (OR) and 95% confidence intervals (95% CI) were 
reported. All analyses were performed with SPSS 15.0.  

RESULTS 

Study population: Descriptive data  

Table 1 shows the frequency distributions of demographic and socioeconomic 
parameters in the NL-SH study population aged 18 to 64 years. Almost half of the study 
population finished higher vocational to post academic education (high educational 
level). A total of 996 (52.8%) participants were classified as having good hearing, 892 
(47.2%) participants had insufficient or poor hearing according to the National Hearing 
Test. Participants with insufficient or poor hearing ability were on average almost five 
years older and had a lower educational level than their peers with a ‘good’ hearing 
ability. The frequency distributions of net income per month (in Euros) and being 
primary income earner were comparable across hearing ability categories. Note that 
13.3 percent of the total study population (N = 249 participants) did not know their 
monthly income or did not want to report it. These percentages were comparable 
between hearing ability categories.  

Table 2 shows the frequency distributions of the working status and other occupational 
parameters of NL-SH participants. More than 60 percent of the participants aged 18 to 
64 years with an insufficient or poor hearing ability reported to have paid work (i.e., 
worked more than 12 hrs per week). The participation rate in paid work was 
significantly higher in the participants with normal hearing (67.6%) than in the hearing 
impaired participants (61.2%). The average time of unemployment and looking for work 
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Table 1: Description of demographic and socioeconomic parameters in 18 to 64 year old par-    
ticipants of the NL-SH study population, stratified per hearing ability.  

 Overall  Hearing ability 

   
 
 

N=1888 

       Good  
 
 

N=996 

Insufficient  
or poor 

 
N=892 

Hearing ability in dB SRTn (mean, SD) -4.6 (3.6)    -7.3 (1.1)   -1.7 (2.9) 
Age in years (mean, SD) 45.2 (12)  43.1 (12) 47.6 (12) 
Gender (%) Male  34.9  38.3 31.1 
 Female 65.1  61.7 68.9 
Educational level (%)§ Low (not finished elementary 

school to lower vocation) 
18.3  13.3 23.9 

 Mid  (general intermediate to 
general secondary) 

33.2  33.8 32.6 

 High (higher vocational to 
post academic) 

48.5  52.9 43.5 

Net income per month 
(%)£ 

Low (< €1050) 21.4  22.4 20.2 
Mid (€1050 - €2550) 53.1  52.0 54.4 
High (>€2550) 12.2  11.9 12.7 
Unknown (did not want to 
report / did not know) 

13.3  13.8 12.8 

Being primary income 
earner (%)# 

Yes 52.9  54.4 51.3 
No 47.1  45.6 48.7 

§ 4 participants had missing data on educational level 
£ 16 participants had missing data on net income per month 
# 34 participants had missing data on being primary income earner 
 
 

was on average approximately one year longer for participants with insufficient or poor 
hearing than for the normally hearing peers (good hearing test score: mean: 1.4 years; 
insufficient or poor hearing test score: mean: 2.1 years). On average, the total number of 
working hours per week (according to their working contract) was significantly higher 
for participants with normal hearing compared to participants with hearing impairment 
(mean difference: 2.07 hours per week, p: <0.001). In all, 85.5 percent of the participants 
with paid work reported to have a permanent type of contract. Males with insufficient or 
poor hearing ability were more likely to have a permanent contract compared to males 
with a ‘good’ hearing ability (95.% versus 87.55%, respectively). For females, the 
likelihood of having a temporary contract was equal across the two hearing ability 
categories: about 17 percent of the females had a temporary type of work contract.   
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 Mid  (general intermediate to 
general secondary) 
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 High (higher vocational to 
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was on average approximately one year longer for participants with insufficient or poor 
hearing than for the normally hearing peers (good hearing test score: mean: 1.4 years; 
insufficient or poor hearing test score: mean: 2.1 years). On average, the total number of 
working hours per week (according to their working contract) was significantly higher 
for participants with normal hearing compared to participants with hearing impairment 
(mean difference: 2.07 hours per week, p: <0.001). In all, 85.5 percent of the participants 
with paid work reported to have a permanent type of contract. Males with insufficient or 
poor hearing ability were more likely to have a permanent contract compared to males 
with a ‘good’ hearing ability (95.% versus 87.55%, respectively). For females, the 
likelihood of having a temporary contract was equal across the two hearing ability 
categories: about 17 percent of the females had a temporary type of work contract.   
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Of the other working status categories, ‘unfit for work’, ‘early retirement’, and 
‘household work’ were most often reported by participants with an insufficient or poor 
hearing ability, by 9.1%, 8.2%, and 7.4%, respectively. The percentage of students was 
higher among those with a good than among those with insufficient or poor hearing 
ability, 8.6% versus 3.3% respectively. Household work was more often reported by 
females than males. About ten percent of the females reported household work as their 
main activity in daily life and these percentages were comparable between hearing 
ability groups. The percentage of participants of the total study population who reported 
to be early retired was higher in the poor hearing than in the good hearing ability group, 
8.2% versus 5.5%, respectively. Being unfit for work was more often reported by the 
poor hearing ability group than in the ‘good’ hearing ability group. A wide range of 
reasons for being unfit for work were reported by the respondents. Hearing related 
problems, such as severe hearing loss, tinnitus, and hyperacusis were reported by about 
a quarter of the participants who reported to be unfit for work. However, ‘other reasons’ 
were reported more often and these included such reasons as mental health problems, 
musculoskeletal disorders, and problems resulting from a (car) accident.  

Hearing ability and socioeconomic status 

In Table 3 the results of the logistic regression analyses demonstrating the associations 
between hearing ability and socioeconomic outcomes, adjusted for confounders, are 
shown. A significant association was found between hearing ability and educational 
level. After adjustment for age and gender, the odds ratio was 0.93 (95% CI: 0.91-0.96; 
p<0.001), indicating that for every decibel worsening in hearing status, the odds for 
having a high educational level decreased by a factor of 0.93. The association between 
hearing ability and high income was also examined. Note that these analyses were 
performed in the group of participants aged 30 to 64 years, to ensure that the lower 
income effect of being a student or just entering the workforce and gaining less income 
were not included in the analyses. No significant association was found in the 
unadjusted model, but after adjustment for age and gender the association became 
significant. With every decibel worsening hearing ability in noise the odds for a high 
income level (more than € 2550 per month net) decreased by a factor 0.95 (95% CI: 
0.91-0.99; p=0.026). 

  

Table 3: Associations between hearing ability and socioeconomic status. Unadjusted and 
adjusted odds ratio’s (OR) and 95% confidence intervals (CI). Note that data of those aged 
between 30 to 64 years were used in the analyses examining the association between hearing 
ability and income. In all other analyses data from 18 to 64 year old participants of the NL-SH 
study were used. 

 
Independent 
variable 
 

 
Dependent variables – socioeconomic 
outcomes 

 
OR 

 
95% CI 

 
p-value 

Hearing ability 
per dB SRTn 

High educational level (>higher vocational)     
Overall Unadjusted 0.94 0.91 - 0.96   <0.001 
 Adjusted for age and gender 0.93 0.91 - 0.96   <0.001 

     
Hearing ability High net income per month (>2550 Euros)     
per dB SRTn Overall – 30 to 64 

years 
Unadjusted 0.97 0.93 - 1.01 0.113 

 Adjusted for age and gender 0.95 0.91 - 0.99 0.026 
      
 Low educational 

level 
Unadjusted 0.87 0.75 - 1.02 0.083 

  Adjusted for age and gender  0.81 0.68 - 0.96 0.018 
     
 Mid educational 

level 
Unadjusted 1.02 0.93 - 1.11 0.685 

 Adjusted for age and gender 1.01 0.92 - 1.11 0.892 
      
 High educational 

level 
Unadjusted 0.99 0.94 - 1.05 0.819 

 Adjusted for age and gender  0.99 0.94 - 1.05 0.781 
     
 30 to 45 years old Unadjusted 0.96 0.87 - 1.07 0.467 
  Adjusted for gender  1.00 0.90 - 1.11 0.977 
      
 46 to 55 years old Unadjusted 0.95 0.88 - 1.01 0.118 
  Adjusted for gender  0.97 0.90 - 1.04 0.321 
      
 56 to 64 years old  Unadjusted 0.93 0.87 - 0.99 0.031 
  Adjusted for gender  0.92 0.86 - 0.99 0.021 
     
Hearing ability Being primary income earner     
per dB SRTn Overall Unadjusted 0.99 0.97 - 1.02 0.477 
  Adjusted for age and gender  1.01 0.98 - 1.04 0.687 

 

 

Both age and educational level appeared to be effect modifiers in the equation, and so 
these subgroups were analyzed separately. The results are shown in Table 3. Only for 
the subgroup of participants with a low educational level, was the association between 
hearing ability and level of income significant (OR: 0.81, 95% CI: 0.68-0.96; p=0.018). 
This indicates that for participants with a low educational level, those with poorer 
hearing ability were less likely to have a high level of income. Also in the group aged 56 
to 64 years, a significant association between poor hearing ability and level of income 
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Of the other working status categories, ‘unfit for work’, ‘early retirement’, and 
‘household work’ were most often reported by participants with an insufficient or poor 
hearing ability, by 9.1%, 8.2%, and 7.4%, respectively. The percentage of students was 
higher among those with a good than among those with insufficient or poor hearing 
ability, 8.6% versus 3.3% respectively. Household work was more often reported by 
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a quarter of the participants who reported to be unfit for work. However, ‘other reasons’ 
were reported more often and these included such reasons as mental health problems, 
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p<0.001), indicating that for every decibel worsening in hearing status, the odds for 
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hearing ability and high income was also examined. Note that these analyses were 
performed in the group of participants aged 30 to 64 years, to ensure that the lower 
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were not included in the analyses. No significant association was found in the 
unadjusted model, but after adjustment for age and gender the association became 
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income level (more than € 2550 per month net) decreased by a factor 0.95 (95% CI: 
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adjusted odds ratio’s (OR) and 95% confidence intervals (CI). Note that data of those aged 
between 30 to 64 years were used in the analyses examining the association between hearing 
ability and income. In all other analyses data from 18 to 64 year old participants of the NL-SH 
study were used. 
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 Adjusted for age and gender 0.95 0.91 - 0.99 0.026 
      
 Low educational 

level 
Unadjusted 0.87 0.75 - 1.02 0.083 

  Adjusted for age and gender  0.81 0.68 - 0.96 0.018 
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level 
Unadjusted 1.02 0.93 - 1.11 0.685 

 Adjusted for age and gender 1.01 0.92 - 1.11 0.892 
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level 
Unadjusted 0.99 0.94 - 1.05 0.819 

 Adjusted for age and gender  0.99 0.94 - 1.05 0.781 
     
 30 to 45 years old Unadjusted 0.96 0.87 - 1.07 0.467 
  Adjusted for gender  1.00 0.90 - 1.11 0.977 
      
 46 to 55 years old Unadjusted 0.95 0.88 - 1.01 0.118 
  Adjusted for gender  0.97 0.90 - 1.04 0.321 
      
 56 to 64 years old  Unadjusted 0.93 0.87 - 0.99 0.031 
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Both age and educational level appeared to be effect modifiers in the equation, and so 
these subgroups were analyzed separately. The results are shown in Table 3. Only for 
the subgroup of participants with a low educational level, was the association between 
hearing ability and level of income significant (OR: 0.81, 95% CI: 0.68-0.96; p=0.018). 
This indicates that for participants with a low educational level, those with poorer 
hearing ability were less likely to have a high level of income. Also in the group aged 56 
to 64 years, a significant association between poor hearing ability and level of income 
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was found with and odds ratio of 0.92 (95% CI: 0.86-0.99; p=0.021), indicating that 
those with a poor hearing ability between 56 to 64 years were less likely to belong to the 
highest income group. In the remaining subgroups, the associations between hearing 
ability and income were not significant. Furthermore, no association between hearing 
ability and being primary income earner could be demonstrated.  

Hearing ability and working status  

Table 4 shows the results of the logistic regression analyses examining the associations 
between hearing ability and working status. People with poorer hearing ability were 
less likely to have paid work for more than 12 hours per week. After adjustment for age 
and gender, it was found that with every dB worsening hearing ability in noise, the odds 
for having paid work decreased by a factor 0.96 (95% CI: 0.93-0.99; p=0.011). 
Furthermore, significant associations were found between hearing ability and the 
categories ‘unemployed and looking for work’ and ‘unfit for work’. The odds ratios were 
1.09 (95% CI: 1.01-1.18; p=0.023) and 1.10 (95% CI: 1.05-1.16; p<0.001) per dB 
worsening hearing ability, respectively. An association was found also for ‘being in 
another situation’ even after adjustment for age and gender. No associations between 
hearing ability and voluntary work or hearing ability and household work were found. 
The vast majority of the participants who were identified as students were between 18 
and 35 years of age. Ten participants >35 years presented themselves as being students 
and hence non working. Therefore, the relationship between hearing ability and being a 
student versus having paid work was investigated in the restricted group aged between 
18 and 35 years. In the unadjusted analyses no association was found. 
 
However, after adjustment for age and gender, an odds ratio of 0.89 (95% CI: 0.80-0.98; 
p=0.017) was found, indicating that participants with a poorer hearing ability were less 
likely to be students than their normal hearing peers. All participants who reported to 
be early retired were over 50 years of age. So, the association between hearing ability 
and early retirement was investigated in the restricted group of participants aged 
between 51 and 64 years of age.  
  

Table 4: Associations between hearing ability and working status. Unadjusted and adjusted 
odds ratio’s (OR) and 95% confidence intervals (CI). The associations between hearing ability 
and being student and hearing ability and early retirement were investigated in age subgroups, 
18 to 35 year and 51 to 64 year, respectively. In all other analyses data from 18 to 64 year old 
participants of the NL-SH study were used.  

 
Independent 
variable 
 

 
Dependent variables – working status 
outcomes 

 
OR 

 
95% CI 

 
p-value 

Hearing ability Paid work >12 hours per week#        
per dB SRTn Overall Unadjusted 0.93 0.91 - 0.96  <0.001 
  Adjusted for age and gender  0.96  0.93 - 0.99 0.011 
     
Hearing ability Unemployed and looking for work§    
per dB SRTn Overall Unadjusted 1.10 1.02 - 1.19 0.010 
  Adjusted for age and gender 1.09 1.01 - 1.18 0.023 
     
Hearing ability Unfit for work§    
per dB SRTn Overall Unadjusted 1.13  1.08 - 1.18 <0.001 
  Adjusted for age and gender  1.10 1.05 - 1.16 <0.001 
     
Hearing ability Voluntary work§    
per dB SRTn Overall Unadjusted 0.98  0.90 - 1.06 0.588 
  Adjusted for age and gender 0.92 0.84 - 1.01 0.082 
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per dB SRTn Overall Unadjusted 1.04  0.99 - 1.09 0.157 
   Adjusted for age and gender 1.00 0.95 - 1.06 0.921 
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per dB SRTn 18 to 35 years old  Unadjusted 0.94 0.88 - 1.01 0.081 
  Adjusted for age and gender  0.89 0.80 - 0.98 0.017 
     
Hearing ability Early retirement§    
per dB SRTn 51 to 64 years old  Unadjusted 1.00 0.95 - 1.06 0.885 
  Adjusted for age and gender 0.91 0.84 - 0.99 0.025 
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per dB SRTn Overall Unadjusted 1.11  1.04 - 1.18 0.001 
  Adjusted for age and gender 1.09 1.02 - 1.16 0.011 

# Reference category:  participants within the categories ‘unemployed and looking for work’, ‘unfit for work’, ‘voluntary 
work’, ‘household work’ ‘early retirement’ or ‘other situation’.  
§ Reference category: participants within the category ‘paid work for >12 hours per week’.  
 

 
In the unadjusted analyses no association was found. However, after adjustment for age 
and gender, an odds ratio of 0.91 (95% CI: 0.84-0.99; p=0.025) per dB was found, 
indicating that individuals with poorer hearing ability in noise were less likely to take 
early retirement.  
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In the unadjusted analyses no association was found. However, after adjustment for age 
and gender, an odds ratio of 0.91 (95% CI: 0.84-0.99; p=0.025) per dB was found, 
indicating that individuals with poorer hearing ability in noise were less likely to take 
early retirement.  
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DISCUSSION   

Findings and comparison with previous studies 

Using data from the National Longitudinal Study on Hearing (NL-SH) for adults aged 18 
to 64 years we determined the association between hearing status, participation in work 
or employment and socioeconomic status. We found that participants with poor hearing 
ability in noise, as measured with the National Hearing Test, were less likely to be found 
in the upper categories of educational level and income. Subgroup analyses were 
performed for age and educational level and these showed that the negative association 
between poor hearing ability and income was strongest in people with a low education 
and in the group aged 56 to 64 years. Although earlier studies (Cruickshanks et al., 1998; 
Ruben, 2000; Hogan et al., 2009) also found that people with hearing loss had a lower 
income compared to the general population, to our knowledge no other study has ever 
reported on subgroup effects in the relationship between hearing status and income.   
 
Ruben (2000) suggested that there is a complex and ongoing interaction between 
educational, social, and economic levels and that these levels should be considered as 
contributing to the economic disadvantage of persons with hearing disorders. 
Educational level may influence employment and income in different ways. Research has 
shown that people with early-age hearing impairment or people with a congenital 
hearing impairment are less likely to achieve a high educational level (compared to 
persons with adult onset hearing loss) which might influence their chance of finding 
employment later on (Jarvelin et al., 1997; Danermark et al., 2001). It must be noted, 
however, that in the majority of cases hearing impairment develops gradually over time. 
In general, educational level will not be affected by adult-onset hearing loss. It might be 
that people with a lower educational level have a higher risk to develop hearing 
impairment because of their type of job. For example a study by Helvik et al. (2009) 
demonstrated a relationship between occupational class and high frequency hearing 
loss among men. Being a primary income earner can be seen as another factor indicating 
people’s socioeconomic status. We could not demonstrate an association between 
hearing ability and being a primary income earner, maybe because gender rather than 
hearing ability was related to being a primary income earner.  
 

In the current study, 61.2 percent of the participants with poor hearing ability, as 
determined by the National Hearing Test, reported to have paid employment or own a 
business for which they were working more than 12 hours per week. Although this 
percentage is slightly less than for individuals with normal hearing (67.6 percent), this 
result indicates that the majority of workers with hearing impairment were active in the 
labor force. Nevertheless, 40 percent of the working age adults with hearing impairment 
in the current study belonged to categories other than paid employment. Three percent 
were looking for work, 9.1 percent were unfit for work, 3.1 percent did voluntary work, 
7.4 percent were active in the household, 3.3 percent were students, 8.2 percent 
reported to be early retired, and 4.6 percent had employment for less than 12 hours per 
week or were in another work situation. When controlling for relevant confounders, we 
indeed observed that participants with a poorer hearing ability were less likely to have 
paid work for more than 12 hours per week. After adjustment for age and gender, the 
odds of having paid work decreased by a factor 0.96 (95% CI: 0.93-0.99; p=0.011) per 
decibel worsening hearing ability in noise. At first glimpse, this seems a small effect. 
However, taking into account that scores on the National Hearing test vary over a large 
range (from -13.4 dB SRTn to +4 dB SRTn), the clinical relevance becomes considerable. 
To illustrate, for a participant with a poor hearing test score of 0.6 dB SNR, the odds for 
having paid work was 0.72 (0.968= 0.72) times lower than that of a participant with a 
’good’ hearing test score of -7.4 dB SNR. In other words, poor hearing ability is related to 
a higher likelihood of not having paid work and thus belonging to another category (e.g. 
looking for work, unfit for work, being a student, early retired, etc.). Our results are in 
line with earlier studies (Parving & Christensen, 1993; Woodcock & Pole, 2008; Hogan et 
al., 2009).  
 
When looking further into the group of non-working participants, we found that hearing 
impairment was associated with a higher likelihood of ‘being unemployed and looking 
for work’ and ‘being unfit for work’. This was also reported by Hogan et al. (2009) in 
Australia who found that hearing loss was associated with a greater non-participation in 
employment. Employment restrictions, such as restrictions in the type of job one would 
fit to, difficulties in changing jobs, or getting the preferred job, were often experienced 
by adults with hearing loss who also reported communication difficulties (Hogan et al. 
2009).  
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No significant associations were found between hearing ability and ‘voluntary work’ or 
‘household work’. This indicates that the likelihood of being involved in voluntary work 
or household work is not greater for persons with hearing impairment than for persons 
with normal hearing.  
 
The association between hearing impairment and ‘early retirement’ was also 
investigated. In line with results of an earlier study by Danermark and Gellerstedt 
(2004) we expected that taking early retirement would be more common among adults 
with hearing loss than among those with normal hearing. However, we found the 
opposite result: participants aged 51 to 64 years with poorer hearing ability were less 
likely to take early retirement than their normal hearing counterparts (OR: 0.91, 95% CI: 
0.84-0.99; p=0.025 per decibel worsening hearing ability). Several possible mechanisms 
can underlie this relationship. It might be that employees with hearing impairment may 
indeed wish to take early retirement, but their financial situation hinders them to do so. 
A modest income during their working life, possibly because of lower qualified jobs or 
restricted career opportunities, could have influenced a choice to waive early 
retirement. The opposite results in different studies may have been introduced by 
strong variations between countries due to different legislation and cultural factors (Van 
Oorschot & Jensen, 2009). Besides the country that a person lives and works in, health 
condition (e.g. hearing loss) and many other factors such as age, the wage rate, health 
insurance status, social security, and employer pension eligibility, benefit amounts and 
incentives may affect a person’s decision regarding early retirement (Chahill et al., 
2006). Moreover, not all employees have the opportunity to take early retirement in The 
Netherlands. For several occupations there is just no opportunity to leave the workforce 
earlier than at the standard retirement age, as defined by the government. Also, different 
patterns of early retirement have been observed. For some it may be a process that 
occurs gradually over months or weeks with working fewer hours per week during 
consecutive weeks. Others stop working fulltime overnight. It is possible that the 
hearing impaired employees in the current study retired according to a gradual pattern. 
Unfortunately, we were not able to consider this process in our analyses because of the 
cross-sectional nature of the NL-SH. We are currently expanding the database with 
longitudinal data. This issue deserves attention in future research.  

It must be noted that persons with hearing impairment may view early retirement as an 
escape from the stressful working situation. This was suggested by the participants in 
the studies of Fok et al. (2009) and Tye-Murray et al. (2009). The option of early 
retirement from work was seen as a way to overcome weariness and becoming resigned 
to the limitations imposed by hearing loss in the workplace.  

Implications 

Results from this study, which indicate that participants with poorer hearing ability 
were more likely to be unemployed and looking for work, has important implications for 
both policy making and clinical practice. Participants with insufficient or poor hearing 
test scores were looking for work on average approximately one year longer than their 
normally hearing peers. This finding indicates that for people with hearing impairment 
it is more difficult to enter or to re-enter into the labor market. Thus, our findings 
underline the importance of rehabilitation programs in audiology, aimed at supporting 
people with hearing impairment to help them to successfully enter or re-enter the 
workforce. We argue that special attention for these specific groups is required. In the 
field of audiology, rehabilitation programs specifically designed to support people with 
hearing impairment to (re)enter into work are scarce. One example of such a program is 
that of Li et al. (2006). It concerns a return-to-work program which was specifically 
designed for persons with occupational hearing loss. In an evaluation study its 
effectiveness was demonstrated (Li et al., 2006). They observed that a person’s stage of 
job readiness was decisive for the specific type of vocational intervention that this 
person needed. An appropriate matching between these two factors helped a successful 
job (re)placement (Gussenhoven et al., 2013).  

The relevance of specific audiologic vocational programs aimed at return to work or job 
maintenance becomes even more prominent when considering the aging of our 
populations. Governments in the European Union emphasize labor force participation of 
older people (60+) more and more (European Commission, 2010). Whereas older 
people may experience more health problems and thus have a higher chance of being 
excluded from the labor force, it is becoming more and more important in our aging 
societies that they continue to work so as to manage the high strains on pension funds. 
Across Europe advanced plans to raise the retirement age are in development. An 
increase of the retirement age will inevitably lead to an increase in the numbers of 
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people with hearing impairment in the workplace. If employees should participate 
longer in the workforce, as a result of new rules, efforts should be taken to adequately 
support this group of older workers. Several key components have been identified to 
examine the nexus of aging, hearing loss and work. For many people with hearing loss, 
the workplace is a very challenging environment as shown by Kramer et al. (2006) and 
Jennings et al. (2010). For older workers with hearing loss who want to, or need to, 
remain at work hearing friendly workplaces are needed. Provision of such workplaces 
has been suggested as one of the strategies to adequately support this group.  

Possible limitations 

Our study had some limitations that must be considered. Measuring people’s individual 
working status is complex. In our study, participants could only choose one work status 
option. However, some people may have combined work activities in life, For example, 
housewives for whom household work was their primary activity, may have been 
involved in voluntary work too. Since they were not allowed to choose both options, 
underestimation may have occurred. Furthermore, our type of questions did not make a 
distinction between ‘having paid employment (being employee)’ or ‘being self-
employed’. So, we were not able to investigate whether hearing impairment was more 
prevalent in the group of respondents owning a business. It might be possible that 
hearing impaired people are more likely to be self-employed, because this type of work 
might give them more opportunities to plan and control their own work activities and 
therefore better match with the needs of someone with a communication disability. Data 
from the US, in which the outcomes of vocational rehabilitation agencies were analyzed, 
showed that hearing disability was one of the medical conditions with the highest 
percentages of self-employment (Revell et al., 2009). This is an issue worthy of 
investigation in future research. Finally, because the NL-SH data do have a cross-
sectional character, it is possible to identify associations, but not to find causal 
relationships. People’s hearing ability can influence their employment outcomes. On the 
other hand noisy working circumstances are known to be related to the development of 
hearing impairment (Kurmis & Apps, 2007). Further prospective studies might give 
more insight in the complex interactions between hearing impairment and working life 
over time.  

  

Conclusion  

Hearing status, socioeconomic status, and employment outcomes interact in a complex 
way. In the current study we found that hearing status was related to both 
socioeconomic status and employment. NL-SH participants with poor hearing ability 
were less often found in the upper categories of educational level and income, and were 
less likely to have paid work for more than 12 hours per week. In contrast to some 
earlier studies, our results show that participants with poor hearing ability were less 
likely to take early retirement than their normally hearing peers. This result stresses the 
importance of rehabilitation programs in audiology, aimed at supporting people with 
hearing impairment to help them maintain successful participation in the workforce. We 
also found that poor hearing ability was associated with a greater likelihood of ‘being 
unemployed and looking for work’ or ‘being unfit for work’. People with hearing 
impairment looking for work might benefit from more special attention in clinical 
practice. Our findings contribute to the knowledge about hearing loss and work by 
describing ‘working situation’ in more detail than just being employed or unemployed. 
Future (prospective) studies may further establish the interactions between hearing, 
socioeconomic status, and employment status. 

  



Hearing status and participation in work 

4

87

people with hearing impairment in the workplace. If employees should participate 
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also found that poor hearing ability was associated with a greater likelihood of ‘being 
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impairment looking for work might benefit from more special attention in clinical 
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