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Abstract

Vision impairment and blindness are strongly associated with aging and late-life disability. While
home to about 17% of the world’s population, an estimated 25% of visually impaired people
globally live in India. This proportion is expected to increase as India’s population rapidly ages
and continues to grow. There is a need for up-to-date epidemiologic data on the prevalence

of vision impairment and blindness in India and on the socioeconomic determinants of poor
vision, especially among older adults, to promote visual and overall health and well-being in

later life. This paper uses newly available data from Wave 1 (2017-2019) of the population-

based Longitudinal Ageing Study in India to estimate the overall and sex-specific prevalence

of presenting visual acuity impairment and blindness among individuals aged 45 and older at

the national level and for all constituent states and union territories. Overall, 33.8% (95% CI:
33.31, 34.26) of the Indian population aged 45 and older had distance visual acuity impairment or
was blind (visual acuity in the better-seeing eye <20/40). The age-standardized prevalence varied
considerably among states (22.3%-54.6%), and women were more likely than men to be visually
impaired or blind in all states. Near visual acuity impairment was also highly prevalent (43.0%,
95% Cl: 42.45, 43.46). Vision impairment and blindness were more common among marginalized
groups and were associated with lower socioeconomic status. Findings from this study are relevant
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for surveillance of vision health, design of targeted eyecare policies and programs, and efforts to
promote human and economic development.

Editor summary:

The prevalence and consequences of vision impairment are increasing due to population growth
and aging. This study finds that in India, one in three older adults has distance visual impairment
or is blind, which may impact not only how they see the world, but also overall health and

wellbeing.

Background

India is home to more than 17% of the world’s population and to an estimated 25% of
those who are blind or visually impaired worldwide.! Blindness and vision impairment
(V1) are associated with wide-ranging health consequences, including an increased risk

of falls, depression, dementia, decreased economic productivity and well-being, and even
mortality.24 The United Nations (UN) General Assembly has formally recognized healthy
vision as a key to achieving the Sustainable Development Goals.>" Accordingly, public
health and policy programs to promote optimal aging depend on accurate estimates of

the epidemiology of VI and blindness segregated by demographic and socioeconomic
characteristics.

A recent meta-analysis by the Global Burden of Disease (GBD) project of the magnitude

of VI and blindness globally included 21 studies from India,8 though the only two
nationally representative studies included are both more than 14 years old.%19 The National
Programme for the Control of Blindness and Visual Impairment in India conducted a more
recent rapid assessment of avoidable blindness (RAAB)L in 2015-2019 in 31 randomly
selected districts across India.12 However, these prior national studies did not include
detailed data on other aspects of health and aging, which are essential to understand the
predictors and consequences of VI and to frame targeted programs and policies. Data from
the World Health Organization’s (WHOQO’s) 2007 Study on global AGEing and adult health
(SAGE) indicated that the prevalence of presenting distance V1 (defined as presenting visual
acuity [PVA] <20/60) among adults aged 50 and older in India was 18.5%,13 compared
with 25.1% in the recent meta-analysis from the Global Burden of Disease Study.8 The
relatively small Indian study sample in SAGE (n=7,150 adults aged 50 and older) was drawn
from only six states, and a high rate of incomplete data may have reduced population
representativeness, particularly among high-risk groups.14 These issues also precluded

the conduct of representative subnational or state-level analyses to assess within-country
variation in a heterogenous country like India.

The Longitudinal Ageing Study in India (LASI) is a panel study of more than 72,000

adults from 35 states and union territories in India (excluding Sikkim) that is population
representative at national and state levels.1®> Wave 1 of LASI, which was conducted between
2017 and 2019, assessed distance and near PVA. These data therefore represent a unique and
vital source of information on the vision health of older adults in India.16 The current study
used data from Wave 1 of LASI to estimate the overall and sex-specific prevalence of VI and
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blindness for India and for its 35 states and union territories and to describe the associations
of VI and blindness with other key age-related health and socioeconomic conditions. These
findings are relevant for designing targeted eyecare policies and programs for the large and

growing population of older adults in India.

Study Population

The baseline wave of LASI, conducted in 2017-2019, included more than 72,000
individuals aged 45 and older and their spouses (regardless of age) residing in households
across 35 states and union territories in India (excluding Sikkim). The sample frame
excluded those living in institutions (e.g., nursing homes, long-term dependent or care
facilities, boarding houses, messes, hotels, residential hotels, rescue homes, jails, prisons,
army camps, boarding schools, and ashrams). After restricting the sample to age 45 and
older, the resulting sample size was 65,575.

Study Design

The LASI sample, which has been described in detail elsewhere, 1718 is based on

a multistage stratified cluster-sampling design that involves geographic stratification,
clustering, and oversampling. As LASI used a complex sample design that oversamples
adults age =65 years and in four major cities in India (Delhi, Mumbai, Chennai, and
Kolkata), compensatory weighting was employed. LASI weights were created in a two-step
process. In the first step, a design weight was created to account for unequal selection
probabilities of households and therefore of individuals within selected households. In
the second step, post-stratification weights were generated to correct for differential
nonresponse rates and to align the sample with the reference population in terms of the
distribution of key sociodemographic variables. LASI constructed two sets of weights to
allow for estimation of parameters that were population representative at the national and
state levels for households and individuals.

Data Collection

In 2017-2019, LASI collected comprehensive data on health, social, and economic well-
being from more than 72,000 individuals aged 45 and older and their spouses, irrespective
of age, from 35 states and union territories of India (excluding Sikkim). All interviews were
conducted in person at respondents’ residences.

Ethics and Inclusion

Research on late life vision was deemed an important topic through collaboration with
local partners who were involved throughout the process of designing LASI and collecting
data. The LASI study team was comprised on local investigators and a local PI. We

have considered local and regional research relevant to this study in our citations. Ethics
approval for LASI was obtained from the Indian Council of Medical Research (ICMR)
and all collaborating institutions, including Harvard University, the University of Southern
California, and the International Institute of Population Sciences, Mumbai. All study
participants provided written informed consent. The research presented herein did not
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result in personal risk to participants. The International Institute for Population Sciences,
Mumbai describes the LASI data on their site and provides a public data access link (https://
www.iipsindia.ac.in/content/LASI-data). The ICMR approved the LASI public data sharing
plan.

Vision Measures

Health investigators (with a minimum of an undergraduate degree in health sciences), who
were trained for more than a month on standardized LASI protocol, survey instrument, and
performance tests including the vision test, performed vision acuity tests. The LASI Wave
1 report describes details on the training of the investigators.18 During each participant’s
data collection site visit, the health investigator evaluated PVA using a computer-assisted
personal interviewing (CAPI) technique. The WHO’s SAGE study in India has used this
CAPI-based visual acuity test. In addition, it was field-tested by the LASI team and found
to be reliable and had comparable measurements with that of the standard logMAR chart
method. Presenting visual acuity was measured with participants wearing their usual glasses
or contact lenses, if available. Before administering the LASI vision test, respondents were
asked if they could see light with each eye and count the fingers of the interviewer’s hand
when held 50 cm from their face (with glasses or contacts, if needed). If the participant was
able to do so, each eye’s distance and near vision were assessed. Interviewers first assessed
distance and then near vision.

For distance acuity testing, the Tumbling E logMAR chart (on CAPI) was administered at
a distance of 3m. The first screen tested corresponded to 20/125, 20/100, 20/80, or 20/63
and was adaptive based on participant responses. Depending on whether the respondent
could see =3 out of 5 letters on the screen, the computer displayed a smaller or larger

E on the next screen. The near acuity test was conducted in the same manner with the
respondent positioned 40 cm from the screen. For both tests, care was taken to minimize
glare. Visual acuity was categorized according to WHO definitions of VI based on PVA
in the better-seeing eye: no VI (=20/40), mild VI (<20/40-20/60), moderate V1 (<20/60—
20/200), and severe VI or blindness (<20/200).19 For regression models, responses were
recoded into a dichotomous variable to indicate the presence of moderate or worse VI by
grouping moderate VI and severe VI or blindness (better-eye PVVA <20/60). No additional
information was collected as to whether participants used glasses or contact lenses at the
time of the survey. All definitions of VI in this report therefore refer to presenting visual
acuity.

Sociodemographic and Health Data

Data on demographic and socioeconomic variables (age, sex, religion, caste, marital status,
education, household wealth, employment status, occupation, and urban vs. rural residence),
health conditions (general self-reported health, diabetes, and high blood pressure), health
insurance, and living arrangement were obtained as part of the interviewer-administered
questionnaire. For household wealth, sources and amounts of income, assets, and debts for
each member of the household in the past 12 months were collected and aggregated to derive
total household wealth, which was categorized into quartiles. Individual questionnaires were
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administered to all age-eligible (aged 45 and older and their spouses irrespective of age)
individuals in a selected household.

Statistics and Reproducibility

Results

We first conducted descriptive analyses to report sample characteristics and the prevalence
of VI. We also examined bivariate associations between VI and demographic variables,
socioeconomic status, and health measures. We further calculated the overall and age-
standardized prevalence of distance V1 by state and gender. Age standardization was

based on the WHO’s world standard population distribution for the years 2000—-2025.21
Proportions for age 45 and older were taken from the WHO’s standard and adjusted to equal
a sum of 100. Multivariable logistic regression was used to identify independent predictors
of distance and near VI, while adjusting for state fixed effects. All statistical tests were
two-sided. Survey weights were used in analyses to account for the complex survey design
of LASI. Respondents with missing visual acuity data were excluded from the analysis,
resulting in a final analytic sample of 59,540. All analyses were conducted using Stata
version 14.2. This study conforms to the Guidelines for Accurate and Transparent Health
Estimates Reporting statement. 20

Sample Characteristics and Epidemiology

Table 1 reports the characteristics of the LASI Wave 1 sample. Overall, 47% (95% CI:
46.16, 47.13) of the weighted LASI sample were females, with 39% (95% CI: 38.72, 39.70)
in the 45-54-year age group and about 9% (95% CI: 8.67, 9.18) aged 75 years and older.
Educational attainment was low, with more than 50% (95% CI: 51.87, 52.85) reporting zero
years of formal education. About 34% of the sample was found to have mild distance vision
impairment or worse, based on the threshold of 20/40 or worse. The prevalence was much
higher for any vision impairment (distance or near): around 43% of the respondents had
either distance or near VI, based on the same <20/40 threshold (a detailed analysis for the
prevalence of any vision impairment [distance and near combined] is not part of this paper
and can be made available to interested readers on request).

Table 2 reports the prevalence of distance and near VI. Overall, about 12% (95% CI: 11.98,
12.65) of respondents had mild distance VI, 19% (95% CI: 18.94, 19.72) had moderate
distance VI, and 2% (95% CI: 2.01, 2.29) had severe distance VI or were blind. For near
vision, 13% (95% CI: 12.72, 13.40) had mild, 24% (95% ClI: 23.85, 24.71) had moderate,
and almost 6% (95% ClI: 5.39, 5.85) had severe VI or were blind. Table 3 presents the
age-standardized prevalence of distance VI for each state and union territory in India. The
age-standardized prevalence of distance VI was highest in Arunachal Pradesh (55%, 95%
Cl: 51.44, 57.76), followed by Uttar Pradesh (43%, 95% CI: 41.22, 44.11), and Dadra and
Nagar Haveli (42%, 95% CI: 38.86, 44.78). The states with the lowest age-standardized
prevalence of distance VI were Himachal Pradesh (22%, 95% Cl: 20.32, 24.39), Chandigarh
(24%, 95% CI: 21.50, 27.51), and Jammu and Kashmir (26%, 95% CI: 23.62, 28.10). Severe
VI/blindness was most prevalent in Uttar Pradesh, Rajasthan, and Madhya Pradesh, each

of which had an age-standardized prevalence of approximately 3%. Supplemental Table 1
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provides the distribution of LASI sample by age groups for each of the 35 states and union
territories.

Figure 1 presents a heat map of India, depicting the age-standardized prevalence of moderate
or worse distance V1 across all states. Supplemental Table 2 presents national and state
estimates of the prevalence of moderate or worse distance VI disaggregated by gender.
Nationally, the age-standardized prevalence of moderate or worse distance VI was 20%
(95% ClI: 19.27, 20.33) in males and 24% (95% ClI: 23.83, 24.91) in females. The prevalence
was higher for females in all states, with the largest gender differences found in Dadra and
Nagar Haveli (10%), Assam (9%), and Uttar Pradesh (8%).

Bivariate analyses were performed to test the associations between distance and near VI and
demographic and socioeconomic characteristics (Supplemental Tables 3 and 4). Statistically
significant associations were observed between distance VI and older age, female sex, less
education, scheduled caste, religions other than Hindu, rural residence, presence of diabetes,
self-reported fair or poor health, and lower wealth. Similar associations were seen with near
V1. In multivariable models (Supplemental Table 5), the strongest predictor of moderate

or worse distance VI was older age, with individuals aged 65-74 and 75+ experiencing

4.7 (95% ClI: 4.30, 5.08) and 9.5 (95% CI: 8.56, 10.52) times higher odds, respectively,

of distance VI compared with the youngest age group (45-54 years). Similar results were
observed with near VI, to a lesser magnitude. Individuals aged 65-74 and 75+ experienced
4.4 (95% Cl: 4.12, 4.77) and 8.7 (95% CI: 7.93, 9.59) times higher odds, respectively,

of near VI compared with the youngest group of age 45-54. Low education, self-reported
fair or poor health, currently unmarried (divorced, separated, partnered, widow, and never
married), rural residence, and lower household wealth quartiles were also independently
associated with significantly increased odds of both distance and near VI.

Discussion

Good vision is a key determinant of healthy and successful aging. Given India’s large

and rapidly aging population, ensuring healthy vision through effective public health and
policy programs may be important for promoting economic development and late-life health,
independence, and overall well-being. In this study we provide up-to-date data on the
national- and state-level prevalence of VI in India based on newly available population-
representative visual acuity data coupled with data on late-life socioeconomic and health
factors in Wave 1 of LASI.

Prior epidemiological studies in India reported a high prevalence of V1.8 The most

recent national study conducted in India, a 2015-2019 RAAB, reported an overall 26.7%
prevalence of any distance VI (mild: 12.9%, moderate: 9.8%, severe/blind: 3.95%) for adults
aged 50 years and older based on PVA, the same metric used to objectively assess vision in
LASI.12 In comparison, we measured an overall 33.8% (95% Cl: 33.31, 34.26) prevalence
of any distance VI (mild: 12.3%, moderate: 19.33%, severe/blind: 2.1%). Thus, our data
suggest a considerably higher prevalence of overall and moderate distance VI. In fact, the
prevalence in LASI aligns more closely with the 2019 GBD prevalence estimates822 derived
from a Bayesian metaregression?3 that included all available national and subnational
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data. Compared with LASI, the 2019 GBD estimates suggest an even higher prevalence

of moderate or worse distance V1 (25.1% vs. 21.5%) and a slightly lower prevalence of

mild VI (10.4% vs. 12.3%8).22 Because LASI measures visual acuity but does not assess
other visual functions (e.g., visual fields) that may indicate impairment, our prevalence
estimates of visual acuity impairment may not capture all prevalent VI and blindness in
India. Notwithstanding, these data confirm a very high prevalence of VI and blindness in the
older Indian population. For comparison, the prevalence of moderate or worse VI in India is
almost four times greater than in the United Kingdom and more than six times greater than
in the U.S. population aged 50 and older.®

Indian states varied widely in the age-standardized prevalence of distance VI. The state
with the lowest prevalence of any distance VI was Himachal Pradesh (22%, 95% Cl: 20.32,
24.39), whereas in Arunachal Pradesh, more than half (55%, 95% CI: 51.44, 57.76) of

the participants were visually impaired. Our findings diverged somewhat from the recent
national RAAB in India, which found that the districts with the lowest prevalence of VI
were Thrissur district (Kerala) and Thoubal district (Manipur), while Bijnor district (Uttar
Pradesh) had the highest prevalence.1? Differences may reflect the weighting of data in
LASI to represent entire states, versus the RAAB data, which were drawn from single
districts. Of the five states with the lowest age-standardized prevalence of any distance

VI, all but one (Jammu and Kashmir) were included in the 14 Indian states that had a

UN Human Development Index (HD1)24 of “high” in 2019. Many factors likely shape
differences in vision health across states in India, including state-level public health policies
and local access to high-quality and affordable eye care. Future research might consider how
variation in these factors is associated with the prevalence of VI across the nation.

To our knowledge, LASI is the first to report age-standardized prevalence data for all states
and union territories in a single unified study. Data disaggregated by gender showed that the
age-standardized prevalence of moderate or worse distance V1 was higher among females
across all states, while nationally the prevalence difference was about 5%, similar to the
difference reported in the recent Indian RAAB.12 However, we found that the prevalence
difference varied greatly across states, from a low of 0.2% in Telangana to more than 10%
in Dadra and Nagar Haveli. The very small difference in prevalence between females and
males in Madhya Pradesh (0.3%) and Bihar (0.6%) was surprising given that they have

the fourth and first lowest HDIs, respectively, of any Indian states.2* However, a 2020
population-based study from Siwan District, Bihar, supports our finding.2> Notwithstanding,
nationally and in most states, a substantial gender inequity exists in the prevalence of VI and
blindness. In fact, a recent meta-analysis of 22 studies from India reported that the odds of
blindness were 35% higher among women and the odds of receiving cataract surgery were
27% lower compared to men.28 Targeted outreach and interventions are needed to promote
delivery of eye care to girls and women to address this large gender inequity. The current
study contributes important data that may help to inform policy making at the state and
national levels.

We evaluated the association of demographic and socioeconomic factors with VI. As
expected, participants who were older, female, and from lower socioeconomic strata had
greater odds of VI. A dose-response pattern was also evident in the association of VI
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with self-rated general health, wherein the odds of VI increased with worse self-rated
health. Compared with those who did not wear eyeglasses, the odds of VI were 36% lower
among participants who reported wearing eyeglasses. These results confirm findings from
other studies in high-income and low- and middle-income countries demonstrating that
disadvantaged and marginalized groups are more likely to be visually impaired or blind and
are less likely to receive eyecare, 2413

This study has several limitations. First, LASI measured only PVA and did not assess
uncorrected or best-corrected visual acuity. Therefore, determining the proportion of VI
cases due to uncorrected and undercorrected refractive error or estimating the prevalence
of uncorrected presbyopia was not possible. Second, because LASI did not include an eye
exam or imaging of the eye, it was not possible to attribute cases of VI and blindness to
specific causes (e.g., cataract, glaucoma, etc.). Third, although VI and blindness without
visual acuity loss is relatively uncommon, LASI may underestimate the true prevalence
because it did not assess visual field loss, which can be used to satisfy the WHO definition
of blindness.1® Finally, the availability of eye care services is likely to play a role in the
prevalence of VI and blindness, and this may modify associations with socioeconomic and
demographic factors.

This study also has important strengths. It provides up-to-date nationally representative and
age-adjusted prevalence data on distance and near VI and blindness in India at the national
and state levels. As a comprehensive survey of older adults in India, LASI provides unique
opportunities to study relationships between vision and key domains that VI may affect,
including cognitive, psychological, and systemic health; social interactions; well-being; and
economics. When data from Wave 2 of LASI are available, the panel design of LASI will
enable analyses on VI and blindness incidence and on the impact of changes in vision on
late-life health and well-being.

An estimated 90% of cases of VI and blindness globally are avoidable or have yet to be
treated, and a large majority are treatable with low cost and widely available interventions
like cataract surgery and eyeglasses.* Approximately 80% of those affected are aged 50
years and older, 90% live in low- and middle-income countries including India, and women
are at considerably greater risk. Accordingly, ensuring optimal vision is a critical and
accessible component of strategies to achieve the UN Sustainable Development Goals,® as
recognized by the recent passage by the UN General Assembly of the resolution, “Vision
for Everyone; accelerating action to achieve the sustainable development goals”.6 Thus, the
data presented in this study may play an important role in devising national and regional
strategies to promote overall health, economic well-being, and successful aging through
healthy vision.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1.
Sample Characteristics of LASI
Samplesize(N) Weighted % 95% CI

Age

45-54 24,093 39.21 [38.72, 39.70]

55-64 20,139 31.58 [31.12, 32.03]

65-74 14,591 20.29 [19.93, 20.67]

75+ 6,752 8.92 [8.67,9.18]
Gender

Female 35,088 46.65 [46.16, 47.13]

Male 30,487 53.35 [52.87, 53.84]
Marital Status

Married 48,775 76.36 [75.96, 76.76]

Partnered 464 0.75 [0.67,0.85]

Separated 438 0.62 [0.55, 0.70]

Divorced 531 0.68 [0.61,0.77]

Widowed 14,543 20.43 [20.06, 20.81]

Never married 819 1.15 [1.04, 1.26]
Education

No schooling 30,826 52.36 [51.87, 52.85]

Less than 5 years 7,479 9.92 [9.65, 10.20]

5-9 years of schooling 14,862 18.95 [18.58, 19.31]

10+ years 12,407 18.78 [18.39, 19.17]
Religion

Hindu 48,110 81.00 [80.62, 81.38]

Muslim 7,804 1211 [11.78, 12.44]

Christian 6,537 3.23 [3.08, 3.37]

Others 3,121 3.66 [3.50, 3.83]
Caste

Scheduled caste 10,921 19.71 [19.31, 20.11]

Scheduled tribe 11,471 8.60 [8.34, 8.86]

OBC 24,630 44.60 [44.11, 45.08]

Others 18,049 27.10 [26.67, 27.53]
Type of Residence

Rural 42,416 67.84 [67.38, 68.29]

Urban 23,159 32.16 [31.71, 32.62]
In Labor Force

No 32,767 43.85 [43.37, 44.33]

Yes 32,571 56.15 [55.67, 56.63]
Diabetes

Nat Aging. Author manuscript; available in PMC 2023 May 07.
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Samplesize(N) Weighted % 95% CI
No 56,955 88.05 [87.73, 88.35]
Yes 8,431 11.95 [11.65, 12.27]
Hypertension
No 46,539 73.88 [73.46, 74.29]
Yes 18,850 26.12 [25.71, 26.54]
Self-Report of Health
Excellent 2,515 4.68 [4.47, 4.91]
Very Good 12,054 18.13 [17.75, 18.52]
Good 25,382 37.26 [36.79, 37.74]
Fair 18,069 29.06 [28.62, 29.51]
Poor 6,645 10.86 [10.57,11.17]
Wealth Quartiles
Low 16,198 25.23 [24.81, 25.66]
Low-Mid 16,355 26.82 [26.38, 27.26]
Mid-High 16,415 25.06 [24.64, 25.49]
High 16,584 22.89 [22.49, 23.29]

OBC - Other Backward Class

Nat Aging. Author manuscript; available in PMC 2023 May 07.
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