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ABSTRACT
Background. The National Programme for Control of

Blindness and Visual Impairment modified the definition of
blindness in 2017 in line with the internationally accepted
definition. We did a systematic review and meta-analysis to
compute pooled estimate of blindness in India among adults
aged 50 years and above by using recent and old definitions
of blindness.

Methods. We retrieved population-based studies/surveys
reporting the prevalence of blindness using recent (presenting
vision <3/60 better eye) and previous (presenting vision <6/
60 better eye) definitions in India during 1990–2017 from
key search engines and grey literature. Two authors did an
independent literature search and extracted relevant information.
Pooled prevalence estimates were computed using Stata 12.0
by using the random effects model. Forest and funnel plots
were generated. Stratification of results was also performed
using two time periods: 1995–2005 and 2006–17.

Results. A total of 18 published articles/reports were
included for recent and 20 for previous definitions of blindness,
involving 211 502 participants. The pooled prevalence (95%
confidence interval [CI]) obtained for recent and previous
definitions of blindness in India was found to be 6.11%
(5.07%–7.14%) and 9.91% (8.57%–11.25%), respectively.
The stratified pooled prevalence (95% CI) from rapid surveys
was 4.81% (3.26%–6.35%) and 4.68% (2.91%–6.46%)
for studies published during 1995–2005 and 2006–17,
respectively, using the new definition. The corresponding
figures for comprehensive surveys were 9.22% (95% CI
6.48%–11.96%) for the period 1995–2005 and 3.81%
(95% CI 2.76%–4.84%) for the period 2006–17.

Conclusion. There is a decrease in the prevalence of

blindness in India using recent and previous definitions and a
declining trend over time. High quantum of blindness remains
an unfinished public health agenda for implementing
programmes in larger populations to reduce its burden.

Natl Med J India 2019;32:325–33

INTRODUCTION
Latest estimates suggest that there are 36 million people in the
world who are blind (presenting visual acuity [PVA] <3/60 better
eye) and that low- and middle-income countries, including
India, have a disproportionately higher burden of blindness.1

With 8 million blind people and 62 million visually impaired,
India shares almost a quarter of the entire global burden of
blindness and vision impairment.2

Blindness reduces productivity, quality of life and increases
the risk of death.3–5 The WHO in 2004 estimated that vision loss
caused 3.9% of the total global burden of disease measured as
disability-adjusted life years.6 Among those who are blind or
have moderate or severe vision impairment, 81% are aged 50
years and above.1

Estimating trends in the global burden of blindness and
vision impairment is important for several reasons that include
understanding areas of unmet needs and the effects of
interventions such as cataract surgery. Data on the burden of
blindness form an important basis for recommendations in
public health policies, such as planning of national budgets and
health services, and are important for scientific research.

In India, of late, the definition of blindness has been modified,
and the National Programme for Control of Blindness and Visual
Impairment in the Ministry of Health and Family Welfare have
adopted the definition of blindness used by the WHO.7 Now,
the definition of blindness is visual acuity <3/60 in the better eye
with available correction or PVA <3/60 in the better eye.8 From
the late 1970s till early 2017, the definition of blindness was
visual acuity <6/60 in the better eye with available correction,
or PVA <6/60 in the better eye (referred to as ‘previous definition’
hereafter in the paper); the prevalence of blindness in India
showed an estimate that was much higher than that of other
countries subscribing to the WHO definition (referred to as
‘recent definition’ hereafter in the paper) and precluded
comparisons of prevalence and services.

We aimed to provide a pooled estimate of the prevalence of
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blindness in India among people aged 50 years and above,
through a systematic review and meta-analysis, and to
investigate factors influencing the estimate thus obtained.

METHODS
The Preferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA)9 and Meta-analysis of Observational Studies
in Epidemiology (MOOSE) statements10 were adhered to.

Inclusion criteria
The following criteria were used for eligibility of studies:

1. Population-based studies/surveys
2. Prevalence estimate reported in the age group of 50 years and

above.
3. Studies conducted in India
4. Studies published between 1990 and 2017
5. PVA measured according to the previous and/or recent

definitions of blindness.7,8

Editorials, letters, news, reviews, expert opinions, case report
and studies without original data were excluded. If data were
duplicated or shared in more than one journal, the study
published later was included in the analysis.

Studies on specific disease groups (e.g. patients with leprosy
or diabetes) and those reporting the prevalence of blindness
only due to specific causes were excluded from the analysis.

The year 1990 was selected as the starting year for the search
strategy as this was considered a watershed after which landmark
policy decisions and resolutions to combat blindness were
implemented.

Data sources and searches
PubMed, Web of Science, Google Scholar and TRIP (Turning
Research into Practice) databases were searched up to December
2017 to identify all relevant studies. Keywords used were
‘prevalence’, ‘visual impairment’, ‘blindness’ and ‘India’.
Reference lists of retrieved articles and pertinent reviews were
also searched for relevant articles. No language restrictions
were imposed.

Selection of studies
Titles and abstracts were screened in duplicate by two reviewers
independently (SM and MP), and full texts of articles that either
reviewer considered potentially eligible were obtained. The
eligibility of articles was determined from the full texts. Similarly,
data were abstracted by two reviewers independently and risk
of bias was assessed using the CASP (Critical Appraisal Skills
Programme) checklist.11 During the phase of the review, it was
planned to resolve the disagreement, if any, by discussion and,
as necessary, in consultation with a third reviewer (PV/SKG).

Data extraction
The following data were extracted from each study: the first
author’s last name, publication year, region where the study
was conducted, study period, rural or urban location, sample
size, mean age of study participants, response rate and prevalence
of blindness.

Data synthesis and statistical analysis
Pooled prevalence estimates were calculated using the random
effects model using Stata 12.0 (StataCorp., College Station,
Texas, USA), separately for recent and previous definitions for

blindness considering studies published during 1990–2017,
but during this period, the first study was published in 1997. The
pooled prevalence was calculated for these two definitions
stratified by the type of survey conducted (rapid/compre-
hensive). Stratified pooled prevalence was also calculated by
segregating the year of publication into two strata, namely
published during 1995–2005 and 2006–17 for recent definition
of blindness. Forest plots were generated displaying prevalence
with the corresponding 95% confidence interval (CI). The
variation in the magnitude of the effect was examined and
heterogeneity was quantified using I2 statistic. The funnel plot
was used to detect potential reporting bias and small study
effects. The Egger method was used to assess asymmetry.
Sensitivity analysis was carried out to investigate the effect of
two studies which had extremely large prevalence.

To investigate the heterogeneity observed, meta-regression
was done for independent variables, namely rural/urban
residence, sample size, state in which the study was conducted
and year of publication.

RESULTS
Study selection
Figure 1 depicts the process of identifying eligible studies and
citations through searches in electronic databases. The title and
abstract of 56 full texts were assessed, of which 19 publications
in various journals were included.12–30 The final sample of studies
yielded a total of 211 502 participants. One of the published
studies reported two estimates which were for two different
periods22 and four published reports were also included in the
review.31–34 The four reports are included at the end of the tables.
For the recent definition of blindness, 16 papers and reports
provided relevant data and contributed to the pooled estimate.
For the previous definition of blindness, the corresponding
number was 18. There was complete inter-observer agreement for
the full-text screening. Authors of two studies were contacted,
neither of them supplied us the requested data.

Study characteristics
Table I shows the study characteristics and Table II has the
reported blindness estimates for the included studies. Most of
the studies were conducted in southern India, particularly in
rural areas. The mean age of the study participants ranged from

FIG 1. Preferred reporting items for systematic reviews and meta-
analyses (PRISMA) flow chart for selection of studies
TRIP (Turning Research into Practice)

Identified studies from the databases
using keywords and bibliographies of
relevant articles in PubMed, Web of
Science, Google Scholar and TRIP

databases (n=888)

Articles excluded according
to selection criteria (n=832)

Included titles and abstracts as
per the selection criteria (n=56)

23 studies included in systematic review
and meta-analysis (19 published studies

and 4 published reports)

Excluded articles (n=33)
for the following reasons:

Studies on specific
disease groups (n=4)

Studies on blindness due
to specific causes (n=25)

Studies conducted before
1990 (n=3)

Did not report presenting
visual acuity (n=1)
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53.8 to 70 years. The response rate was satisfactory in all studies
that reported it. The prevalence of blindness according to the
recent definition was 2%–28.3% and that according to previous
definitions was 4%–25%.

Risk of bias assessment
Table III depicts the risk of bias in the included studies. All but
one study clearly mentioned a sampling methodology keeping
them at low risk of selection bias. All but one study calculated
a minimum sample size a priori. Apart from four studies, all
reported a satisfactory response rate ranging from 80.2% to

96.3%. CIs for estimates were mentioned by 15 of 17 published
studies. Only one published report among the four mentioned
the CI along with the point estimate.

Estimate for the prevalence of blindness in India
The overall pooled prevalence (95% CI) obtained for previous
and recent definitions of blindness was 9.91% (8.57%–11.25%)
and 6.11% (5.07%–7.14%), respectively (Fig. 2a and 2b). For the
previous definition of blindness, the pooled prevalence (95%
CI) of blindness for rapid and comprehensive types of surveys
was 8.85% (7.2%–10.51%) and 11.65% (8.79%–14.52%),

TABLE I. Study characteristics
S.No. Author Year State/region Location Study Mean age of Response Type of

period study participants rate (%) survey
(years)

1 Limburg et al.12 1999 Ahmedabad Urban 1997 NR 95.8 Rapid
2 Bachani et al.13 2000 7 states Rural December 1997 61.2 88.5 Rapid

to January 1998
3 Murthy et al.14 2001 Bharatpur, Rural December 1998 Men: 61.4 90.6 Comprehen-

Rajasthan to March 1999 Women: 60.2 sive
4 Nirmalan et al.15 2002 Tirunelveli, Rural March to 61 93.4 Comprehen-

Tamil Nadu May 2000 sive
5 Thulasiraj et al.16 2003 Tamil Nadu Rural November 1995 NR 96.4 Comprehen-

to February 1997 sive
6 Murthy et al.17 2005 Nationwide survey Mixed, 1999 to 2001 NR 89.3 Comprehen-

(15 states) 84.7% rural sive
7 Vijaya et al.18 2006 Thiruvallur and Rural June 2001 to 53.8 81.9 Comprehen-

Kancheepuram, May 2003 sive
Tamil Nadu

8 Chandrashekhar et al.19 2007 Udupi district, Rural January to NR NR Rapid
Karnataka October 2002

9 Neena et al.20 2008 15 states Mixed 2007 NR 94.7 Rapid
1 0 Murthy et al.21 2010 Navsari district, Mixed, March to Men: 60.5 91.9 Comprehen-

Gujarat 74.7% rural June 2007 Women: 60.1 sive
11 Khanna et al.22 2012 Adilabad district, Rural APEDS: 1996 to APEDS: 60.5 93.9 Comprehen-

Andhra Pradesh 2000 RACSS: RACSS: 63.7 sive
December 2006
to February 2007

12 Guruprasad et al.23 2013 Kolar district, Rural March to NR 95.3 Rapid
Karnataka June 2011

13 Marmamula et al.24 2013 Prakasam district, Rural June to 70 94.3 Rapid
Andhra Pradesh September 2011

14 Vijaya et al.25 2014 Chennai, Urban May 2002 to NR 80.2 Comprehen-
Tamil Nadu May 2004 sive

15 Singh et al.26 2014 Tribal areas, Rural NR 61 97.1 Rapid
Andhra Pradesh

16 Patil et al.27 2014 Maharashtra Mixed NR NR 99.8 Rapid
17 Gupta et al.28 2015 Delhi Urban January to 52.3 96.3 Rapid

February 2013
18 Marmamula et al.29 2016 Adilabad and Rural NR NR NR Rapid

Mahbubnagar district,
Telangana

19 Mactaggart et al.30 2018 Mahbubnagar district, Unclear February to 28.6 86.6 (for Rapid
Telangana April 2014 all age

groups)
20 NPCB report31 2003 Eight northeastern Rural May and 61.2 84.3 Rapid

states June 2003
21 West Bengal 2001 District South 24 Rural May 2000 to NR 90.5 Comprehen-

Survey report32 Parganas, West Bengal April 2001 sive
22 SES report33 2002 Tamil Nadu Rural February to 60.8 91.4 Comprehen-

April 1999 sive
23 RACB report, Karnataka34 1997 Karnataka Rural NR NR NR Rapid
NR not reported  APEDS Andhra Pradesh Eye Disease Study  RACSS Rapid Assessment of Cataract Surgical Services  NPCB National Programme for Control of
Blindness  SES Sivaganga Eye Survey  RACB rapid assessment of cataract blindness
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TABLE II. Estimate of prevalence (95% confidence interval) by both recent and previous definitions
S.No. Author Year Sample size Prevalence per 100 (95% CI)

Recent definition Previous definition

1 Limburg et al.12 1999 1962 3.4 8
2 Bachani et al.13 2000 24 818 5.3 (5.05–5.6) 11.7 (10.5–12.8)
3 Murthy et al.14 2001 4280 8.9 (7.2–10.5) 11.9
4 Nirmalan et al.15 2002 5405 3.0 (2.3–3.7) 11
5 Thulasiraj et al.16 2003 3172 5.2 16.6
6 Murthy et al.17 2005 63 337 5.35 (5.06–5.62) 8.5 (8.1–8.9)
7 Vijaya et al.18 2006 2339 28.3 NR
8 Chandrashekhar et al.19 2007 1505 NR 6.6 (5.3–7.8)
9 Neena et al.20 2008 40 447 3.6 (3.3–3.9) 8.01
10 Murthy et al.21 2010 4738 4.3 (3.5–5.1) 6.9
11 Khanna et al.22 2012 521 (APEDS) NR 11 (8.3–13.7)
12 Khanna et al.22 2012 2160 (RACSS) NR 8 (6.9–9.1)
13 Guruprasad et al.23 2013 2907 3.9 (2.75–5.1) 7.4
14 Marmamula et al.24 2013 494 20 (16.5–23.5) 21 (17.4–24.6)
15 Vijaya et al.25 2014 2431 3.2 NR
16 Singh et al.26 2014 7281 2.3 (1.9–2.7) 5.2
17 Patil et al.27 2014 2742 4.8 (1.08–8.53) 9.7 (6.06–13.31)
18 Gupta et al.28 2015 1311 2 3.7 (2.6–4.7)
19 Marmamula et al.29 2016 3210 NR 5.8 (5–6.7)
20 Mactaggart et al.30 2018 665 1.8 (0.9–3.5) NR
21 NPCB report31 2003 7084 NR 10.68
22 West Bengal Survey report32 2001 1833 NR 25.1 (23.1–27.2)
23 SES report33 2002 4642 5.1 NR
24 RACB report, Karnataka34 1997 22 218 6.85 12.64
CI confidence interval  NR not reported  APEDS Andhra Pradesh Eye Disease Study  RACSS Rapid Assessment of
Cataract Surgical Services  NPCB National Programme for Control of Blindness  SES Sivaganga Eye Survey
RACB rapid assessment of cataract blindness

TABLE III.  Assessment of risk of bias
Question Limburg Bachani Murthy Nirmalan Thulasiraj Murthy Vijaya Chandrashekhar Neena

et al.12 et al.13 et al.14 et al.15 et al.16 et al.17 et al.18 et al.19 et al.20

Did the study address a clearly focused Yes Yes Yes Yes Yes Yes Yes Yes Yes
question/issue?

Was the research method (study design) appropriate Yes Yes Yes Yes Yes Yes Yes Yes Yes
for answering the research question?

Was the method of selection of the participants Yes Yes Yes Yes Yes Yes Yes Yes Yes
(employees, teams, divisions, organizations)
clearly described?

Could the way the sample was obtained introduce No No No No No No No No No
(selection) bias?

Was the sample of participants representative with Yes Yes Yes Yes Yes Yes Yes Yes Yes
regard to the population to which the findings will
be referred?

Was the sample size based on pre-study Yes Yes Yes Yes No Yes Yes Yes Yes
considerations of statistical power?

Was a satisfactory response rate achieved? Can’t say Yes Yes Yes Yes Yes Yes Can’t say Yes
Were the measurements (questionnaires) likely to be Yes Yes Yes Yes Yes Yes Yes Can’t say Yes

valid and reliable?
Were confidence intervals given for the main results? No Yes Yes Yes Yes Yes Yes Yes Yes

NPCB National Programme for Control of Blindness  SES Sivaganga Eye Survey  RACB rapid assessment of cataract blindness

respectively. For the recent definition of blindness, the pooled
prevalence (95% CI) of blindness for rapid and comprehensive
types of surveys, respectively, was 4.71% (3.43%–5.99%) and
7.8% (5.75%–9.85%). The heterogeneity (I2) between studies by
both the definitions of blindness was considerably high. Most
estimates were fairly precise and had overlapping CIs.

The stratified pooled prevalence was 4.81% (95% CI 3.26%–
6.35%) and 4.68% (95% CI 2.91%–6.46%) for studies published
during 1995–2005 and 2006–17, respectively, for rapid surveys
(Fig. 3). The corresponding figures for comprehensive surveys
were 9.22% (95% CI 6.48%–11.96%) for the period 1995–2005

and 3.81% (95% CI 2.76%–4.84%) for the period 2006–17,
respectively. There were two studies having extremely high
prevalence (>20) in both the strata of year of publication, and
sensitivity analysis was carried out excluding these studies.
After excluding, the pooled prevalence (95% CI) was 3.74%
(2.50%–4.980%) and 5.08% (3.99%–6.17%) for rapid and
comprehensive surveys, respectively (Fig. 4).

There was asymmetry in the funnel plots (Fig. 5) due to two
studies which were far from the remaining studies and this bias
may be due to methodological quality of smaller studies biased
towards larger beneficial effects.
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Murthy Khanna Guruprasad Marmamula Vijaya Singh Patil Gupta Marmamula Mactaggart NPCB WB SES RACB34

et al.21 et al.22 et al.23 et al.24 et al.25 et al.26 et al.27 et al.28 et al.29 et al.30 report31 Survey32 report33

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes

No No No No No No No No No No Can’t say No No No

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes Yes Yes Yes Can’t say Yes Yes Yes Yes Can’t say
Yes Yes Yes Can’t say Yes Yes Yes Yes Yes Yes Can’t say Yes Can’t say Can’t say

Yes Yes Yes Yes No Yes Yes Yes Yes Yes No Yes No No

WB West Bengal

FIG 2(a). Prevalence of blindness according to previous (presenting visual acuity <6/60 in
better eye) definition

Investigation of heterogeneity
There was a high level of heterogeneity in the meta-analysis (I2

98.8%). On exclusion of the two studies with the outlying
estimates from the analysis, the I2 statistic did not change (I2

97.9).18,24 Heterogeneity remained on stratification by year of
publication and type of survey. Further, meta-regression analysis
was done to identify the sources of between-study heterogeneity
in the pooled prevalence estimates considering the sample size,
rural location, state of study and year of publication, and none
of the variables were statistically significant (results not shown).

DISCUSSION
Our study updates the estimates of the prevalence of blindness
among those over 50 years of age in India according to the new
definition adopted by the Ministry of Health and Family Welfare.
The prevalence of blindness was 6.11% with a 95% CI of 5.07%–
7.14%. This estimate is based on PVA and thus provides a more
actionable target for resource-constrained regions.

The comparison of pooled prevalence from studies before
and after 2005 shows a decrease for both rapid and compre-
hensive surveys, which is a favourable trend. One of the factors
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FIG 2(b). Prevalence of blindness according to recent (presenting visual acuity <3/60 in
better eye) definition

FIG 3. Prevalence of blindness according to recent (presenting visual acuity <3/60 in better
eye) definition grouped by the year of publication
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contributing to the declining trend could be an increase in the
rate of cataract surgery in India over the years as cataract is the
most common cause of blindness in India. Continuing measures
to arrest the causes of blindness should be accompanied by
meticulous planning and careful implementation. The variation
in the estimates from individual studies is possibly due to
heterogeneity in the study population and methodology. The
estimate is expected to vary largely by region and year of data
collection.

It is pertinent for the prevalence of blindness in India to be
compared with other Southeast Asian countries and low- and
middle-income countries; however, such comparisons may be
difficult because of different age groups sampled. A nationwide
survey on 16 507 individuals in Pakistan reported the prevalence
of blindness to be 2.7% in individuals aged 30 years and
above.35 However, the prevalence reported in the age group
similar to the studies in the present review (>50 years) was 7%.
In Nepal, the prevalence of blindness in patients >45 years was
estimated to be 5.3%.36  On the other hand, a nationwide survey
of over 18 000 individuals in Malaysia estimated the prevalence
of blindness to be 4.7% in those >70 years of age.37 A study in
Oman on 11 417 individuals revealed the prevalence of blindness
to be 16.8% for those >60 years and 2.3% for those aged 40–59
years.38 A study in Sudan on 2488 individuals reported a
prevalence of 20.7% in those >50 years.39

The Vision Loss Expert Group reported that 54% of 324
million blind people and 71% of 191 million people with moderate
or severe vision impairment in 2010 were attributed to cataract
and uncorrected refractive error, respectively.40 The effect of
interventions on avoidable blindness and the progress made
towards achieving the targets over 2010–15 are therefore
important to assess with up-to-date and accurate data.

FIG 4. Prevalence of blindness according to recent (presenting visual acuity <3/60 in better
eye) definition, after excluding studies with prevalance >20

Flaxman et al. from the Vision Loss Expert Group presented
the causes of blindness and distance vision impairment in
adults aged 50 years or older in all 21 regions of the world in 2015,
described the trends from 1990 to 2015 using an updated Global
Vision Database and made projections of avoidable vision loss
prevalence to 2020.41 The top three causes of blindness
worldwide were cataract, uncorrected refractive error and
glaucoma. In adults aged 50 years or older, 55% of blindness and
77% of moderate or severe vision impairment were contributed
by cataract and uncorrected refractive error, respectively.
Moreover, they projected an increase in the number of people
with avoidable vision impairment to 2020, mainly driven by
South Asia and East Asia. Obtaining a precise estimate of the
quantum of blindness in India is imperative for calling on urgent
action for this largely preventable problem.

Our study has several strengths. It incorporates a rigorous
search strategy of important sources of data, including published
and grey literature. Risk of bias assessment enables a judgement
of the validity of the estimates that contributes to the pooled
effect size. The data were explored extensively through both the
random and fixed effects models, as well as meta-regression
techniques for the investigation of heterogeneity. This is
possibly the first study reporting the prevalence of blindness
according to previous and recent Indian definitions. The pooled
estimate is obtained from a large sample, yielding high precision.

Limitations of our study include a high level of observed
heterogeneity, which could not be explained by either exclusion
of studies with outlying estimates or by meta-regression of
independent variables on the univariable model.

This study should be followed by an assessment of cause-
specific prevalence of blindness and vision impairment, to
enable policy-makers to guide allocation of resources and plan
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health services. There is a need for standardization of the
definition of blindness and vision impairment and more nationally
representative surveys than have been done so far for
comparison with international studies and worldwide reporting.

Conflicts of interest. None declared
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