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Abstract
Objective To determine the relationship between visual impairment and other disabilities in a developing country.
Methods In this cross-sectional ancillary study, all individuals 50 years and older in 18 communities in the Chitwan region
of Nepal were administered visual acuity screening and the Washington Group Short Set (WGSS) of questions on disability.
The WGSS elicits a 4-level response for six disability domains: vision, hearing, walking/climbing, memory/concentration,
washing/dressing, and communication. The association between visual impairment and disability was assessed with age- and
sex-adjusted logistic regression models.
Results Overall, 4719 of 4726 individuals successfully completed visual acuity and disability screening. Median age of
participants was 61 years (interquartile range: 55–69 years), and 2449 (51.9%) were female. Participants with vision worse
than 6/60 in the better-seeing eye were significantly more likely to be classified as having a disability in vision (OR 18.4,
95% CI 9.9–33.5), walking (OR 5.3, 95% CI 2.9–9.1), washing (OR 9.4, 95% CI 4.0–21.1), and communication (OR 5.0,
95% CI 1.7–13.0), but not in hearing (OR 0.6, 95% CI 0.006–2.2) or memory (OR 2.2, 95% CI 0.7–5.1).
Conclusions Visually impaired participants were more likely to self-report disabilities, though causality could not be
ascertained. Public health programs designed to reduce visual impairment could use the WGSS to determine unintended
benefits of their interventions.

Introduction

Globally at least 2.2 billion people have visual impairment.
Of these, at least 1 billion have visual impairment that has
yet to be addressed or could have been prevented [1]. The

2017 Global Burden of Diseases, Injuries, and Risk Factors
study, which estimated years lived with disability to provide
context about the burden of nonfatal diseases, found vision
loss to be the third leading impairment for both sexes [2].
Moreover, the burden of visual impairment is forecast to
increase substantially by 2050 as large portions of the
global population age and life expectancy improves [3]. The
high burden of visual impairment extends to the economic
realm as well, leading to billions of dollars in productivity
losses [4].

The burden of visual impairment is not distributed
evenly. For example, the prevalence of distance visual
impairment in low- and middle-income countries is esti-
mated to be four times higher than that of high-income
regions [5]. Furthermore, older individuals, women, and
rural residents have also been found to have a higher risk of
visual impairment [6–8]. Disabilities unrelated to vision are
also thought to be associated with visual impairment,
although supporting data are relatively sparse [1].

Disability refers to the impairments, limitations and
restrictions that a person faces while interacting with their
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environment—physical, social, or attitudinal [1]. The
importance of disability has received increased attention in
recent years, but data on the relationship between visual
impairment and disability are scant [9]. Several previous
studies have examined the relationships between visual
function, visual disability, and activities of daily living in
high-income countries, and one study assessed self-reported
disability and visual impairment using the World Health
Organization Disability Assessment Schedule in six lower-
and middle-income countries [10–13]. The results from
these studies suggest an association between disability and
visual impairment, but data from other settings would add
confidence to the findings.

In the present study, we evaluated the relationship
between visual impairment and self-reported disability
using a standardized disability questionnaire developed by
the United Nations Washington Group (WG) on Disability
Statistics and recommended by the World Bank for
household surveys [14]. We conducted the study in a
resource-limited setting in Nepal, where the burden of both
visual impairment and disability would be expected to be
relatively high [5]. We hypothesized that visual impairment
would be associated with higher self-reported disability.

Materials and methods

Study design and settings

The study took place in the Chitwan district of Nepal from
16 January, 2018 to 22 December, 2019. At the time, the
district was divided into numerous village development
committees (VDC), which were in turn subdivided such that
each VDC consisted of nine wards. As part of a cluster-
randomized trial, 36 wards from 6 VDCs in the Chitwan
district were randomized to receive a community-based eye
disease screening intervention or no screening intervention.
Screening visits were performed by the same screening
team in a central area of the community. The present report
is an ancillary cross-sectional study conducted only in the
18 communities randomized to the screening intervention;
this ancillary study compares the results of a visual acuity
assessment and a disability questionnaire completed during
the screening visit. The study adhered to the Strengthening
of the Reporting of Observational Studies in Epidemiology
guidelines.

Participants

All individuals aged 50 years or older who were found to be
residing within the randomized communities on a door-to-
door census conducted 1–4 weeks prior to the screening
visit were invited to participate in the study. All consenting

participants reported to a central location in the community
to undergo visual acuity screening and a fill out a disability
questionnaire.

Visual acuity

Each eye was tested separately using a visual acuity
screening card developed by Nepal Netra Jyoti Sangh
(Kathmandu, Nepal); the foldable card had four faces, three
of which contained a single tumbling E optotype of a dif-
ferent size (i.e., corresponding to visual acuities of 6/60, 6/
18, and 6/9 when tested at 6 m). Each optotype size was
presented at 6 m in four arbitrary directions at the discretion
of the tester, with a successful effort requiring a correct
answer for all four directions. Testing was conducted in a
well-lit environment outside of direct sunlight. The right
eye was tested first with the left eye occluded and then the
left eye was tested with the right eye occluded. Participants
were tested with spectacle correction, if any was available
(i.e., the WHO’s definition of presenting visual acuity),
followed by pinhole occlusion. Visual acuity was defined at
the person level as the smallest optotypes that could be read
in the better-seeing eye, either with spectacle correction if
available (i.e., presenting visual acuity) or through a pinhole
occluder (i.e., pinhole acuity).

Disability

The Washington Group Short Set of questions on disability
(WGSS) was translated into Nepali and administered
verbally to each participant [15]. This questionnaire elicits a
4-level response (i.e., “no difficulty,” “some difficulty,” “a
lot of difficulty,” or “cannot do at all”) for disabilities in six
domains: vision, hearing, walking/climbing, memory/con-
centration, washing/dressing, and communication (Supple-
mentary Fig. 1). The questionnaire was administered
verbally to each participant.

Statistical considerations

The exposure of interest was presenting visual acuity in the
better-seeing eye, dichotomized at three different thresholds
(i.e., 6/9, 6/18, and 6/60—the three thresholds screened with
the visual acuity card) indicating the ability versus the
inability to see that line of vision. The outcome of interest
was the presence of disability for each domain, with dis-
ability defined as “a lot of difficulty” or “cannot do at all” in
at least one domain on the WGSS, as recommended by the
Washington Group on Disability Statistics [16, 17]. Logistic
regression models were constructed for each disability
domain outcome and adjusted for the potential confounders
of sex, age in years, and presence of self-reported diabetes
mellitus (i.e., an indicator of systemic co-morbidity), with
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separate models to assess each of the visual acuity thresh-
olds. Individuals with missing data were excluded from the
analysis. In a secondary analysis, the prevalence of disability
and visual impairment was calculated for each community,
and community-level associations assessed with a linear
regression weighted by the number of respondents per
community. Intraclass correlation coefficients (ICC) were
calculated to determine the degree to which disability and
visual impairment clustered within communities [18]. The
sample size was based on the underlying clinical trial, and
therefore, fixed; we planned to enrol at least 4500 people
across the 18 communities. Assuming a 2% prevalence of
blindness based on a prior study from Nepal [19], a 5%
prevalence of disability in people without visual impairment,
and an alpha of 0.05, then this sample size would provide
~80% power to estimate a 7.5% greater prevalence of dis-
ability in the visually impaired group. Centre values for
descriptive statistics are reported as medians and all odds
ratios (ORs) are presented with their corresponding 95%
confidence intervals (CIs). The data met underlying
assumptions for logistic regression models. Analyses were
performed with R version 3.6.0 (R Foundation for Statistical
Computing, Vienna, Austria) [20].

Ethics

The study received Institutional Review Board approval
from the University of California San Francisco, and ethical

approval from Nepal Netra Jyoti Sangh, and the Nepali
Health Research Council. The study adhered to the guide-
lines of the Declaration of Helsinki. Verbal informed con-
sent was obtained for all participants; verbal consent was
approved by ethical committees due to the high levels of
illiteracy in the study area. No stipend was provided.

Results

A total of 4726 individuals aged 50 years or older presented
for examination, of which 4719 successfully completed
visual acuity and disability screening. The median age of
participants successfully completing screening was 61 years
(interquartile range: 55–69 years), and 2449 (51.9%) were
female.

The best presenting visual acuity in the better-seeing eye
was 6/9 in 3101 (65.7%) participants, 6/18 in 1148 (24.3%)
participants, 6/60 in 369 (7.8%) participants, and worse than
6/60 in 101 (2.1%) participants. When disability was
defined using the WG recommendation of “a lot of diffi-
culty” or “inability” in at least one domain, 233 people
(5.0%) reported having a disability. When disability was
defined as “some difficulty” or worse in one or more
domains, 842 people (17.8%) reported having a disability.
Age- and sex-stratified results of the vision screening and
disability questionnaire are summarized in Table 1. As
depicted in Fig. 1, both visual impairment and the number

Table 1 Age- and sex-stratified disability and vision results.

50–59 years 60–69 years 70–79 years 80+ years

Females
N= 1174

Males
N= 947

Females
N= 722

Males
N= 723

Females
N= 387

Males
N= 433

Females
N= 166

Males
N= 167

Disabilitya

A lot

≥1 32 (3%) 26 (3%) 36 (5%) 38 (5%) 31 (8%) 22 (5%) 21 (13%) 27 (16%)

≥2 9 (1%) 4 (0%) 6 (1%) 11 (2%) 11 (3%) 7 (2%) 14 (8%) 17 (10%)

Some

≥1 164 (14%) 125 (13%) 132 (18%) 129 (18%) 102 (26%) 82 (19%) 54 (33%) 54 (32%)

≥2 44 (4%) 27 (3%) 51 (7%) 46 (6%) 57 (15%) 40 (9%) 33 (20%) 41 (25%)

Visual acuityb

6/9 944 (80%) 810 (86%) 436 (60%) 502 (69%) 133 (34%) 213 (50%) 27 (16%) 36 (22%)

6/18 188 (16%) 112 (12%) 231 (32%) 153 (21%) 178 (46%) 148 (34%) 73 (44%) 65 (39%)

6/60 36 (3%) 18 (2%) 45 (6%) 54 (8%) 62 (16%) 62 (14%) 43 (26%) 49 (29%)

<6/60 6 (1%) 7 (1%) 10 (1%) 14 (2%) 14 (4%) 10 (2%) 23 (14%) 17 (10%)

The Washington Group Short Set disability questionnaire has four possible responses (no difficulty, some difficulty, a lot of difficulty, and cannot
do at all) over six disability domains (vision, hearing, walking/climbing, memory/concentration, washing/dressing, and communication).
aDisability from the Washington Group Short Set, defined using two thresholds: (1) a lot of disability or worse (as recommended by the
Washington Group), and (2) some disability or worse (since this definition has been used in other research). Values represent the number of
individuals with a disability in (1) one or more of the six domains, and (2) two or more of the domains.
bBest presenting visual acuity of the three tested optotype sizes (i.e., 6/9, 6/18, and 6/60), in the better-seeing eye.
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of reported disabilities became significantly more prevalent
with advanced age but did not differ substantially by sex.
The proportion of people with a disability increased as
presenting vision in the better-seeing eye worsened,
regardless of whether the threshold for disability was
defined as “some” difficulty or “a lot” of difficulty (Fig. 2).

Participants with worse presenting visual acuity were
more likely to self-report a disability, with greater magni-
tudes of association for those with more advanced vision
loss (Fig. 3). For example, compared to those with better
vision, participants whose presenting vision was worse than
6/60 in the better-seeing eye were more likely to be clas-
sified as having a disability in the vision (OR 18.4, 95% CI
9.9–33.5), walking (OR 5.3, 95% CI 2.9–9.1), washing (OR
9.4, 95% CI 4.0–21.1), and communication (OR 5.0, 95%
CI 1.7–13.0) domains. In contrast, disabilities in the hearing
and memory domains had weaker associations with visual
impairment (OR 0.6, 95% CI 0.06–2.2 and OR 2.2, 95% CI
0.7–5.1, respectively). Conclusions did not change when
analyses were repeated with pinhole-corrected visual acuity
(Supplementary Fig. 2).

The community prevalence of visual impairment (i.e.,
visual acuity worse than 6/60) did not significantly correlate
with the community prevalence of disability (i.e., “a lot of

difficulty” or “unable to do” in at least one domain of
the WGSS), with each 10 percentage-point increase in the
prevalence of visual impairment corresponding to a 3.1
percentage-point reduction (95% CI 25.6-point reduction to
19.4-point increase) in the prevalence of disability (P= 0.77,
regression weighted by a number of respondents per com-
munity; Fig. 4). Other thresholds of visual acuity impairment
and disability were likewise not statistically significant. The
magnitude of within-community clustering, as assessed by the
ICC, was estimated to be 0.007 (95% CI 0–0.17) for the
presence of at least one disability and 0.06 (95% CI 0–0.42)
for presenting visual acuity impairment worse than 6/60.

Discussion

This study’s principal finding was that people with visual
impairment were more likely to have other self-reported dis-
abilities. The likelihood of an association was strengthened by
the observation of a dose response, with greater odds of
disability for worsening states of visual impairment (Fig. 3).

We found that ~2.1% of the population 50 years or older
in this region of Nepal had a presenting visual acuity worse
than 6/60 in the better-seeing eye. Although the visual
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acuity thresholds and age groups of this study differ
somewhat from prior studies, the extent of visual impair-
ment observed here was generally in line with previous
estimates of visual impairment in Nepal and indicates a
relatively large burden of visual impairment in this region of
Nepal [19, 21, 22].

Several previous studies found lower estimates of social
and physical functioning in those with visual impairment, but
these studies used a variety of measurement tools and did not
focus specifically on disability [12, 23–27]. For example, one
study using data collected from 2007 to 2010 in six lower-
and middle-income countries found an association between
visual impairment and self-reported disability as assessed by
the World Health Organization Disability Assessment Sche-
dule 2.0 [13]. In the years since this study was completed,
consensus has grown to support the United Nations WGSS of

disability questions, a relatively quick 6-item questionnaire
[28]. Use of this instrument in the present study enhances its
generalizability and provides valuable, internationally com-
parable data. It was simple to incorporate into the study,
added little time to fieldwork, and will help provide context to
the main results of the clinical trial. We recommend its use by
other research groups.

We found that approximately 5% of participants 50 years
and older reported a lot of difficulty or inability in at least one
of the tested disability domains, with rapidly increasing pre-
valence as the population aged (Fig. 1A). Of the queried
domains, self-reported difficulty with vision was most com-
mon. Reduced visual acuity was significantly associated with
self-reported disabilities in walking, washing, and commu-
nication, but not hearing or memory (Fig. 3). Although this
study cannot assess causality, it is reasonable to speculate that
difficulty with vision would make walking and washing more
challenging and could also hamper the ability to initiate and
maintain communication. In contrast, vision has a less plau-
sible direct causal impact on hearing loss, although both are
associated with age. Of note, prior work has shown a long-
itudinal association between vision loss and cognitive decline
[29–31]. The lack of an association between vision loss and
memory in the present study could be due to several factors,
including inadequate sample size, inability of a single ques-
tion to accurately assess cognition when compared to the
neuro-psychiatric tests used in other studies, and difficulty
obtaining accurate responses from those who suffer severe
deficits in cognition.

Despite the inability to assess causality in the present
study, it is tempting to speculate whether interventions to
improve visual acuity in a population could also reduce other
perceived disabilities, especially since vision correction is
likely a more easily modifiable risk factor than others for the
disabilities elicited in this study. Future randomized trials of
interventions that specifically target visual impairment, but
not other disabilities, might consider including disability
assessments as secondary outcomes.
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The present study found that 5.0% of participants 50
years or older reported at least 1 disability when the
threshold for a disability was set to “a lot” of difficulty (i.e.,
the cutoff recommended by the WG), and 17.8% when the
threshold was defined as “some” difficulty in one or more
domains (the definition employed by some other groups).
These estimates are relatively consistent with population-
based studies from Peru, Morocco, and Uganda, although
the study definitions and/or reporting of outcomes are not
exactly the same between the studies, making a direct
comparison difficult [32–34]. These previous studies have
found visual disability to be either the most common or
second most common disability among the six tested
domains, and have found an increasing prevalence of dis-
ability with age—each of which was also confirmed in the
present study.

We found that community-level estimates of visual
impairment did not correlate strongly with community-level
disability prevalence, and that the magnitude of within-
community clustering was minimal. This suggests that
studies based on cluster sampling that seek to investigate
the relationship between visual impairment and disability
would likely be better off using an individual-level rather
than community-level outcome.

Several limitations of the present study should be noted.
Visual acuity was tested at only three acuity levels, limiting
the granularity of the data and thus the statistical power. As
stated above, the observational nature of the study pre-
cluded conclusions about causality. Ordinal multi-category
data on disability and visual acuity impairment were
dichotomized, a simplification that reduced statistical power
but also made for more parsimonious regression models that
were easier to interpret. While the regression models were
adjusted for self-reported diabetes, data on other potential
confounders of the relationship between vision and dis-
ability were not collected, preventing a more detailed
multivariable analysis. Finally, while the inclusion of a
random set of communities increased the study’s general-
izability within this region of Nepal, the generalizability of
the findings outside of Nepal is not clear: it is possible that
visual impairment has a stronger magnitude of association
with other disabilities in a place like Nepal with limited
access to health services.

In summary, we found a significant association between
visual impairment and disabilities in seeing, walking,
washing, and communication, with higher odds of disability
for groups with more advanced visual impairment in this
area of Nepal. The causality of this association remains
unclear. Incorporation of the WGSS into a community-
based study of a blindness prevention program was quick
and easy, and well accepted by the study participants.
Inclusion of disability questions could be worthwhile for
future studies of interventions for visual impairment, either

to provide context about the characteristics of the study
population or as a secondary outcome.

Summary

What was known before

● Disabilities unrelated to vision are thought to be associated
with visual impairment although data is scarce.

What this study adds

● A population-based sample of adults 50 years and older in
Nepal had visual acuity testing and answered a standar-
dized disability questionnaire developed by the United
Nations Washington Group on Disability Statistics and
recommended by the World Health Organization.

● Individuals with vision worse than 6/60 in the better-
seeing eye were more likely to report disabilities in
vision, walking, washing, and communication but not
hearing or memory.

● The questionnaire was easy to implement and may
provide information on unintended benefits of public
health programs intended to reduce visual impairment.
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