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Abstract

Purpose: Using a world-wide, population-based dataset, we sought to examine the relationship between visual difficulty
and employment status.

Methods: The World Health Survey was conducted in 70 countries throughout the world in 2003 using a random, multi-
stage, stratified, cluster sampling design. Far vision was assessed by asking about the level of difficulty in seeing and
recognizing a person you know across the road (i.e. from a distance of about 20 meters). Responses included none, mild,
moderate, severe, or extreme/unable. Participants were asked about their current job, and if they were not working, the
reason why (unable to find job, ill health, homemaker, studies, unpaid work, other). The occupation in the last 12 months
was obtained. Multinomial regression was used accounting for the complex survey design.

Results: Of those who wanted to work, 79% of those with severe visual difficulty and 64% of those with extreme visual
difficulty were actually working. People who had moderate, severe, or extreme visual difficulty had a higher odds of not
working due to an inability to find a job and of not working due to ill health after adjusting for demographic and health
factors (P,0.05).

Conclusions: As the major causes of visual impairment in the world are uncorrected refractive error and cataract, countries
are losing a great deal of labor productivity by failing to provide for the vision health needs of their citizens and failing to
help them integrate into the workforce.
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Introduction

Unemployment not only causes a loss of income but is also

recognized to have significant health impacts on adults and their

children [1–5]. Advances in technology and low vision rehabili-

tation skills training have made it easier for blind and partially

sighted people to carry out many employment activities. Unfor-

tunately, studies indicate that unemployment rates in people with

limited vision are high [6–8] and that job satisfaction is low [9].

However, limited population-based data on the employment status

of people with visual difficulties are available. The World Health

Survey, which provided population-based data from adults ages 18

and older from 70 countries of the world, allows us to examine

employment in people with and without visual difficulty.

Methods

World Health Survey
Ethics statement. The project was conducted by the World

Health Organization according to the principles expressed in the

Declaration of Helsinki. Written informed consent was obtained

from all participants. Ethics approval was obtained by the local

institutional review committee in each of the 70 countries, and also

from the Comité d’éthique of Hôpital Maisonneuve-Rosemont,

where the analyses were conducted. Many papers have now been

published using this global dataset [10–14].

Study population. The goal of the World Health Survey

(WHS) was to collect population-based, nationally representative,

cross-sectional data from 70 countries within 6 world regions. Data

were collected from 276,647 adults ages 18 and older from 30

European countries, 18 African countries, 7 North and South

American, 4 Eastern Mediterranean, 5 Southeast Asian, and 6

Western Pacific countries in 2002–2003. The institutions that

carried out the surveys were selected by the World Health

Organization (WHO) in each country. These institutions carried

out the survey according to WHS procedures.

Sampling strategy. A multi-stage stratified random cluster

sampling strategy was used to identify the participants to be

contacted in each country. Strata were created based on 3 factors:

region, socioeconomic status, and presence of a healthcare facility.

Lists of households were obtained from population registries, voter

lists, manual enumeration, or other methods. Households within

the sampling units were randomly selected from these lists. Within

each household, an adult 18 years or older was randomly selected

using a Kish table to complete the survey. If the selected member

of the household was in an institution, the survey team travelled to

the institution. Non-response was carefully documented.
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Survey administration. All surveys were administered by an

interviewer in person in local languages. Questionnaires were

translated into 68 local languages using standard techniques

including forward and backward translation. Any discrepancies in

the translations were resolved. A panel of experts then reviewed

the translated document.

Vision data and its validity. Far vision was assessed by

asking ‘‘In the last 30 days, how much difficulty did you have in

seeing and recognizing a person you know across the road (i.e.

from a distance of about 20 meters)?’’. Possible responses included

none, mild, moderate, severe, and extreme/unable. If the person

wore glasses or contact lenses, the question was prefaced by asking

the person to assess their difficulty while wearing their glasses or

contact lenses as prescribed. We examined the validity of this

WHS question in a sample of 139 patients recruited from an

ophthalmology clinic in Montreal, Canada, as previously present-

ed in Freeman et al [14]. The logarithm of the minimum angle of

resolution (logMAR) visual acuity of these patients ranged from

0.0 (i.e. normal or 20/20) to 1.5 (i.e. blind or 20/632). Responses

to the question were moderately correlated with logMAR visual

acuity (Pearson’s r = 0.57, P,0.05). The mean logMAR scores of

those who reported none, mild, moderate, severe, and extreme

visual difficulty were 0.12, 0.30, 0.36, 0,52, and 0.60. Thus, a

response of mild visual difficulty or worse may have closely

corresponded to North American definitions of visual impairment

(20/40 or 0.30 logMAR), while a response of severe visual

difficulty may have corresponded to WHO definitions of visual

impairment (20/60 or 0.48 logMAR).

Employment status. Participants were asked about their

current job. If they were not working, reasons were ascertained

such as: homemaker/caring for family, looked but cannot find job,

doing unpaid work, studies/training, retired/too old to work, ill

health, other. If they were working, the main occupation over the

last 12 months was collected. We compared those who were

working to those who were not working due to having ‘‘looked but

been unable to find a job’’ or due to ‘‘ill health’’. People who were

not working due to the other reasons listed above were excluded

because it was considered unlikely that the other reasons would be

affected by vision. We examined ‘‘not working due to ill health’’ as

an outcome because some people with poor vision might not have

even tried to find a job because of their visual limitations,

especially in countries with no laws protecting against employment

discrimination and no low vision rehabilitation programs.

Additional data collection. Demographic information was

collected on age, gender, and highest level of formal education

completed. Participants were asked to rate their general health

status on a scale from very good to very bad. They were asked to

rate their level of difficulty with concentrating or remembering

things and to rate their problems with feeling sad, low, or

depressed.

Data Compilation and Cleaning
The WHS datasets were downloaded for each country from the

WHS website (http://www.who.int/healthinfo/survey/en/index.

html) and appended together to create a single dataset. The data

were checked and cleaned to eliminate implausible values,

ineligible persons, and to exclude certain people without sufficient

data. For example, 9,571 people were excluded who did not

answer any questions in the individual questionnaire and 367

people were excluded who were listed as less than 18 years old.

There were 32 people with ages between 100 and 120 years.

Although some of these values may be imprecise due to the lack of

birth records for older adults in many countries, we retained these

values in the dataset because they are plausible values. The dataset

after cleaning contained 276,647 people. Eleven countries

(Austria, Belgium, Germany, Denmark, United Kingdom, Greece,

Italy, Netherlands, Slovenia, Guatemala, Zambia) did not report

survey design information (strata, primary sampling unit, and

weights) and were therefore excluded giving 256,286 people from

59 countries.

Data Analysis
Of 256,286 people from 59 countries, 219,048 people (85%)

answered the questions on far vision and occupation. Comparisons

were made between people who answered these questions and

people who did not (Table 1). We then compared people who were

working (n = 124,461) to those who were not due to a self- report

of being unable to find a job (n = 11,075) or due to ill health

(n = 3,418). We excluded people who were not working due to

other reasons that we did not expect to be related to vision (e.g.

homemaker, doing unpaid work, studies/training, retired/too old

to work, other). Means, standard errors, and percentages were

estimated.

Differences in means and proportions were tested using

Pearson’s chi square tests, linear regression, and simple multino-

mial regression. Multiple multinomial regression was performed to

determine whether visual difficulty was associated with not

working due to being unable to find a job or due to ill health

while adjusting for other demographic and health factors. We

adjusted for factors we thought would be associated with both

vision and employment. These included demographic factors like

age, gender, education, and health factors like general health

status, cognitive difficulties, and depression. We chose these factors

based on prior literature [15–18] and age and gender-stratified

national employment statistics.

All analyses took into account the complex survey design by

using the variables for sampling weight, strata, and primary

sampling unit. The survey estimation (SVY) commands in

STATA/IC software version 11.2 were used (StataCorp, College

Station Texas, USA) with standard errors corrected using Taylor

linearized variance estimation.

Results

Those who did not answer the questions on occupation or far

vision were compared to those who did (Table 1). Those who were

excluded due to missing data were older, more likely to be women,

had more education, were in slightly worse health, were slightly

less likely to have cognitive difficulties, and were slightly more

depressed (P,0.05). Almost half of the population (42.6%) was not

working. The leading reasons for not working were: homemaker

(50.0%), retired/too old (18.7%), looked but can’t find job

(12.2%), studies/training (10.9%), ill health (3.8%), and other

(4.4%).

Table 2 shows the factors that were associated with not working

due to being unable to find a job or due to ill health. There was a

clear, linear relationship between worsening visual difficulty and

the prevalence of not working due to ill health. For example, 1.5%

of those with no visual difficulty reported not working due to ill

health while 13.0% and 26.1% of those with severe or extreme

visual difficulty were not working due to ill health (P,0.05). The

relationship between visual difficulty and having looked but been

unable to find a job was slightly U-shaped without large differences

between groups (P = 0.655).

However, in a regression model adjusting for demographic and

health factors, moderate (OR = 1.27, 95% CI 1.05, 1.55), severe

(OR = 1.55, 95% CI 1.19, 2.01), and extreme (OR = 2.00, 95% CI

1.17, 3.40) visual difficulty were associated with having looked but
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been unable to find a job (Table 3). Other factors associated with

having looking but been unable to find a job were younger age,

female gender, and worse depressive symptoms (P,0.05). Those

with no formal education were less likely to be unable to find a job

compared to those who had completed secondary school

(OR = 0.44, 95% CI 0.38, 0.52).

There were stronger relationships between visual difficulty

and not working due to ill health as those with moderate

(OR = 1.48, 95% CI 1.06, 2.06), severe (OR = 1.48, 95%

CI1.14, 1.92) and extreme (OR = 2.97, 95% CI 1.90, 4.64)

visual difficulty were more likely to not work due to ill health

compared to those with no visual difficulty (Table 3). Other

factors associated with not working due to ill health included

older age, female gender, education less than secondary school,

worse health status, worse depressive symptoms, and worse

cognitive difficulties (P,0.05).

We compared the occupations of those with severe or extreme

visual difficulty to those with moderate visual difficulty or less (P,

0.05) (Table 4). There were two categories of jobs that were more

common in those with severe or extreme visual difficulty: 43% of

those with severe or extreme visual difficulty were working as an

agricultural or fishery worker compared to 32% of those with

moderate visual difficulty or less while 15% of people with severe

or extreme visual difficulty were employed as an elementary

worker (e.g. street food vendor, shoe cleaner) compared to 11% of

those with moderate visual difficulty or less. People with severe or

extreme visual difficulty were slightly underrepresented in all the

other occupational categories.

Discussion

Of people who wanted to work, we found that only 79% of

people with severe visual difficulty and 64% of people with

extreme visual difficulty were actually working (21% and 36%

were not working, respectively). Furthermore, people with visual

difficulty were more likely to have lower status jobs such as in the

agricultural and fisheries professions or as an elementary worker.

Because these are cross-sectional data, we do not know if people

with greater visual difficulty were more likely to work in these

professions because other jobs were not open to them or if these

professions led to their greater visual difficulty. For example,

people working in the agricultural or fisheries professions are

exposed to high amounts of ultraviolet rays which are known to

increase the risk of cortical cataract [19,20]. They may also be at a

higher risk of ocular irritation due to agrochemicals [21] [22] and

ocular trauma [23].

Our results are in line with data from other studies. A

convenience sample of 247 people with visual impairment in

Victoria, Australia found that 73% of people who wanted to work

were currently employed [8]. A population-based study using the

British birth cohort found that worse habitual distance acuity was

associated with not working due to ‘‘permanent sickness’’ with

odds ratios that were between 1.5 and 4.6 depending on the level

of visual impairment [6]. In the developing world, a cross-sectional

study done in an onchocerciasis-endemic village in Guinea in 1987

found that 2%, 38%, and 79% of people who were sighted,

impaired, or blind were not working, respectively [24].

The low rate of employment in people with limited vision is a

concern for two reasons. First, although we do not know the cause

Table 1. Descriptive characteristics of those included and excluded from analysis.

Variable Categories Included n = 219,048 (86%) Excluded n = 37,238 (14%) P-value

Age, mean (SE) 38.88 (0.10) 40.28 (0.45) ,0.001

Age Range, years 18–120 18–120

Gender Men 50.82 39.91 ,0.001

Women 49.18 60.09

Education . = Secondary School 44.43 54.51 ,0.001

Primary School 19.17 18.53

,Primary School 11.16 8.07

No Formal Education 25.25 18.89

General Health Status Very Good 22.03 17.15 ,0.001

Good 39.96 41.91

Moderate 28.67 31.88

Bad 7.83 7.89

Very Bad 1.51 1.17

Cognitive Difficulties None 62.94 65.83 ,0.001

Mild 19.81 17.07

Moderate 11.01 11.14

Severe 5.08 5.05

Extreme 1.17 0.91

Depression None 57.65 56.56 0.001

Mild 22.19 20.87

Moderate 12.15 13.68

Severe 6.17 6.73

Extreme 1.85 2.16

doi:10.1371/journal.pone.0088306.t001
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of visual difficulty in this study, the leading causes of visual

impairment in the world are due to conditions that are treatable

such as uncorrected refractive error and cataract [25,26]. If people

are unemployed and therefore unable to financially provide for

themselves and their families because of easily treatable conditions,

this should be an absolute priority for governments to address. In

fact, researchers have estimated that the global productivity loss

due to uncorrected refractive error is between $269 and $428

billion and that it may actually result in economic gain to ensure

appropriate eyeglasses for all working age adults [27]. The second

reason that the low rate of employment in those with limited vision

is a concern is that people with limited vision can still perform

many employment activities with some additional accommodation

and training. In fact, the ‘‘Americans with Disabilities Act’’

mandates that an employer with 15 or more employees provide

reasonable accommodation to a person with a disability like poor

vision [28]. Greater efforts across the world to help people with

poor vision stay in the workforce are essential. In addition,

employment status and job satisfaction should be included as

secondary outcomes in clinical trials evaluating the efficacy of low

vision rehabilitation programs in working age adults.

Several demographic factors were associated with the employ-

ment outcomes of interest. Younger age was associated with being

unable to find a job while older age was associated with not

working due to ill health. Youth unemployment has been called a

public health emergency in Europe and efforts are needed to

address this inequity [29]. Female gender was a risk factor for both

being unable to find a job and not working due to ill health.

Women are known to suffer from a higher incidence of disabling

age-related chronic diseases that may lead them to prematurely

drop out of the workforce [30]. In fact, in previous analyses using

WHS data, we found that women had greater mobility difficulty

than men, which could affect employment [31]. Also, inequalities

in women’s access to education and gender discrimination may

further contribute to our findings. Ironically, we found that people

with no formal education were less likely to be unable to find work

than those who had completed secondary school. Most people

with no formal education work in physically demanding, low-skill

jobs so although they are working, they often still live in poverty.

Table 2. Employment status of WHS participants by selected characteristics.

Variable Categories

Not Working Because
Can’t Find Job*
n = 11,075 P-Value{

Not Working Due to
Ill Health* n = 3,418 P-Value` Working n = 124,461

Far Visual Difficulty, % None 8.15 0.655 1.48 ,0.001 90.37

Mild 6.31 3.90 89.78

Moderate 7.75 7.69 84.56

Severe 7.92 12.97 79.11

Extreme 9.57 26.07 64.36

Age, mean (SE) 29.84 (0.25) ,0.001 50.51 (0.75) ,0.001 37.39 (0.10)

Gender, % Men 6.77 ,0.001 1.60 ,0.001 91.63

Women 10.37 4.20 85.43

Education, % . = Secondary 9.00 ,0.001 1.34 ,0.001 89.66

Primary 10.06 2.50 87.44

,Primary 8.20 3.58 88.22

No Formal Education 3.67 4.68 91.65

General Health Status, % Very Good 8.81 0.610 0.19 ,0.001 90.99

Good 7.72 0.83 91.46

Moderate 7.70 3.29 89.01

Bad 7.45 14.90 77.65

Very Bad 8.24 29.29 62.48

Cognitive Difficulties, % None 7.78 ,0.001 1.13 ,0.001 91.09

Mild 8.06 2.50 89.44

Moderate 8.15 5.79 86.06

Severe 10.35 13.22 76.44

Extreme 8.85 26.82 64.33

Depression, % None 7.14 ,0.001 1.04 ,0.001 91.82

Mild 7.92 2.23 89.84

Moderate 9.56 4.86 85.58

Severe 12.10 10.89 77.02

Extreme 16.25 17.10 66.65

*People not working due to other reasons were excluded.
{P-value from test comparing those not working because can’t find job to those working.
`P-value from test comparing those not working due to ill health to those working.
doi:10.1371/journal.pone.0088306.t002
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Table 3. Multiple multinomial regression results of relationship between visual difficulty and unemployment.

Not Working Because Can’t Find Job* Not Working Due to Ill Health*

OR 95% CI OR 95% CI

Visual Difficulty None 1.00 1.00

Mild 1.04 0.89, 1.21 1.11 0.90, 1.37

Moderate 1.27 1.05, 1.55 1.48 1.06, 2.06

Severe 1.55 1.19, 2.01 1.48 1.14, 1.92

Extreme 2.00 1.17, 3.40 2.97 1.90, 4.64

Age Per 1 year 0.94 0.94, 0.95 1.03 1.03, 1.04

Gender

Men 1.00 1.00

Women 1.59 1.45, 1.74 2.10 1.79, 2.46

Education . = Secondary School 1.00 1.00

Primary School 1.13 0.99, 1.28 1.55 1.25, 1.93

,Primary School 0.97 0.83, 1.13 1.40 1.09, 1.78

No Formal Education 0.44 0.38, 0.52 1.43 1.15, 1.77

Cognitive Difficulties None 1.00 1.00 1.00

Mild 1.07 0.93, 1.22 1.12 0.89, 1.42

Moderate 1.04 0.89, 1.22 1.41 1.11, 1.79

Severe 1.29 0.99, 1.67 1.96 1.50, 2.56

Extreme 1.06 0.62, 1.78 2.68 1.59, 4.52

General Health Status Very Good 1.00 1.00

Good 0.91 0.81, 1.01 3.36 2.20, 5.13

Moderate 0.97 0.85, 1.10 8.61 5.77, 12.83

Bad 1.11 0.88, 1.41 24.04 15.63, 36.97

Very Bad 1.31 0.78, 2.19 44.47 26.98, 73.31

Depression None 1.00 1.00

Mild 1.20 1.07, 1.35 1.14 0.91, 1.42

Moderate 1.55 1.32, 1.81 1.54 1.16, 2.02

Severe 2.04 1.68, 2.48 2.37 1.83, 3.07

Extreme 3.00 2.11, 4.26 2.83 1.83, 4.38

*People not working due to other reasons were excluded.
doi:10.1371/journal.pone.0088306.t003

Table 4. Type of occupation by visual difficulty status.

Occupation

None, Mild, or Moderate Visual
Difficulty

Severe or Extreme Visual
Difficulty

Column % Column %

Legislator, Senior Official, or Manager 1.62 1.11

Professional (engineer, doctor, teacher, clergy, etc.) 9.99 7.62

Technician or Associate Professional (inspector, finance dealer, etc.) 4.84 2.20

Clerk (secretary, cashier, etc.) 5.33 2.83

Service or sales worker (cook, travel guide, shop salesperson, etc.) 13.63 11.15

Agricultural or fishery worker (vegetable grower, livestock producer, etc.) 32.73 43.90

Craft or trades worker (carpenter, painter, jewelry worker, butcher, etc.) 11.24 9.94

Plant/machine operator or assembler (equipment assembler, sewing-machine
operator, driver, etc.)

8.18 4.84

Elementary worker (street food vendor, shoe cleaner, etc.) 11.28 15.41

Armed forces (government military) 1.17 1.00

doi:10.1371/journal.pone.0088306.t004
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This paper is novel is its presentation of the employment status

of people with and without vision problems using data from people

from across the world. Additional strengths of this research include

the population-based, random, cluster samples and the very large

sample size of adults of different ages from many countries.

Limitations include the lack of data on the cause of visual

difficulty, the self-reported nature of the questions, and the cross-

sectional nature of the data. Furthermore, some people did not

answer questions on occupation or far vision leading to their

exclusion from our analyses. However, only 14% of the sample

was excluded and most of the differences between those who were

included and those who were excluded were quite small as shown

in Table 1.

From previous research, we know that the majority of visual

impairment in the world is avoidable with the major causes of

visual impairment being uncorrected refractive error and cataract,

i.e. two treatable conditions [25,26]. Furthermore, we previously

reported that 38% of World Health Survey respondents had never

had an eye exam including 61% in low income countries [32].

Therefore, countries may be losing a great deal of labor

productivity by failing to provide for the vision health needs of

their citizens and failing to help them integrate into the workforce.
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