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AbstrACt
Objectives To investigate the temporal trends in the 
prevalence and causes of visual impairment (VI) in South 
India.
Design Population-based cross-sectional studies 
conducted during the years 2011–2012 and 2017 using 
identical study methods and in geographical locations 
are compared. The L V Prasad Eye Institute established 
services in Khammam and not in Warangal district after 
the 2011–2012 study.
setting Khammam and Warangal districts in Telangana, 
India.
Participants In total, 5357 participants aged ≥40 years 
were examined from two districts in the 2011–2012 study 
and 4923 participants were examined in the 2017 study.
Main outcome measures Age-adjusted and gender-
adjusted temporal trends in the prevalence and causes 
of VI. Blindness and moderate VI (MVI) were defined as 
presenting visual acuity worse than 6/60 and 6/18–6/60 in 
the better eye, respectively. VI included MVI and blindness.
results Nearly 2500 participants were examined in 
each location in both the 2011–2012 and 2017 studies. 
In Khammam district, overall VI declined by 2.5% from 
15.5% to 13.0% (p<0.001). While there was no significant 
change in MVI (p=0.566), blindness declined by 3.0% from 
5.4% to 2.4% (p<0.001). In Warangal district, the overall 
VI remained unchanged (p=0.60). While MVI increased by 
3% from 9.3% to 12.3% (p=0.001), blindness declined 
by 3.5% from 6.5% to 3.0% (p<0.001). While MVI due to 
cataract increased in both districts, there was a significant 
decline in MVI due to refractive errors in Khammam.
Conclusion There was a significant decline in VI in 
Khammam district but not in Warangal district. The 
differential trends in prevalence and causes of VI can 
be explained by the availability and uptake of eye care 
services in these two districts.

IntrODuCtIOn
Vision loss adversely affects over 253 million 
people worldwide.1 A large proportion of this 
visual impairment (VI) is avoidable.2 Reliable 
epidemiological data are a prerequisite for 
the planning and management of eye care 
services. While national surveys are important 

to provide the data for policy formulation 
and resource allocation at the national level, 
regional studies are equally important due to 
significant regional variations in the preva-
lence of vision loss.3–8 These regional studies 
are more important in large and diverse 
countries such as India, where the differ-
ences between the districts even within the 
same state are significant. The WHO Global 
Action Plan 2014–2019 highlights the need 
for compiling regional prevalence data that 
can be used for planning eye care services 
to address regional priorities. It also recom-
mends repeat surveys in regions where surveys 
were conducted previously to assess the trends 
in the prevalence of VI over a period of time.9 
Rapid assessments have proven to be invalu-
able tools in assessing the burden of VI in 
several countries.10 Rapid data collection at 
relatively low cost, using local resources and 
repeatable protocols at stipulated intervals to 
study trends have been the strengths of the 
rapid assessment methods.10 11 

Rapid assessment studies, using the Rapid 
Assessment of Visual Impairment method-
ology, were first conducted during 2011–2012 
using representative samples of the population 
in the districts of Khammam and Warangal in 

strengths and limitations of this study

 ► A large population-based study design that achieved 
a good response rate and covered two large districts 
in the state of Telangana.

 ► Identical study methods applied at baseline and 
5 years later at the same geographical locations.

 ► Provided insights on temporal trends in prevalence 
and causes of visual impairment (VI)  that can be 
used for programme planning.

 ► There are limited data on the change in services 
providers contributing to differential trends in the 
prevalence of VI.
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Telangana.4 5 12–15 Following these studies, the L V Prasad 
Eye Institute (LVPEI) set up a network of 1 secondary and 
10 primary eye care centres (vision centres) in Khammam 
district while no new eye care services were initiated in 
Warangal district.16 A repeat study was undertaken in the 
same geographical locations in these two districts in the 
year 2017 to assess and compare the temporal trends in 
the prevalence of VI. The aim of this paper is to present 
the temporal trends in the prevalence and causes of VI 
in Khammam and Warangal districts of Telangana state.

MAterIAls AnD MethODs
The study is conducted in accordance with the tenets of 
the Declaration of Helsinki. Written informed consent 
was obtained from all the participants.

The baseline study was conducted during 2011–2012 
and a repeat study was carried out in the year 2017. The 
minimum sample size required at each site was 2500 
participants based on an expected prevalence of VI of 
6%, precision 20% with 95% error bound and 10% 
non-response rate. A multistage random cluster sampling 
method was used to select the study participants. The 
study design is shown in figure 1. The study areas are 
shown in figure 2.

Data collection
The data collection methods have been described in 
previous publications.15 17 18 In short, a team comprising 
of a vision technician and a community eye health worker 
visited the selected clusters to conduct eye examinations. 
Presenting and pinhole visual acuity (VA) was assessed 
among all participants in ambient lighting conditions 
using a standard Snellen chart at a distance of 6m. Aided 
VA among spectacle users and unaided VA among 

non-spectacles users is considered as presenting VA. 
If the presenting VA was worse than 6/12, then VA was 
recorded using a multiple pinhole occluder. Presenting 
near vision was assessed binocularly using the N notation 
chart at a fixed distance of 40 cm for each individual. Near 
vision was reassessed for subjects with near vision worse 
than N8 by using near plus lenses in a trial frame appro-
priate for that age. Torchlight examination and distance 
direct ophthalmoscopy were done to assess the anterior 
segment of the eye including the lens status. Identical 
study protocols were used in both the studies conducted 
during 2011–12 and 2017. In 2017, in addition to the 
above mentioned protocols, in the later phase, slit lamp 
examination and fundus imaging using a non-mydriatic 
fundus camera (Zeiss Visuscout 100) were done for all 
the participants.

A questionnaire was used to collect sociodemographic 
and other information such as education level, current 
and previous use of spectacles and eye drops, details 
of surgeries undergone, and perceived barriers to the 
uptake of eye care services. Subjects with VI and those 
who needed eye care services were referred to the nearest 
secondary eye care centre where a comprehensive eye 
examination, which included a dilated fundus examina-
tion was conducted. Services were provided to all the 
participants at ‘no cost’ to them. Moderate VI (MVI) 
was defined as presenting VA worse than 6/18–6/60 and 
blindness was defined as VA worse than 6/60. VI included 
MVI and blindness.

In addition to the clinical procedures mentioned above, 
a validated questionnaire on awareness of common eye 
conditions and eye donation was administered on a 
subsample of the enumerated subjects. The Washington 
Disability Questionnaire (short version) was used to assess 

Figure 1 Schematic diagram showing the study design.
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the self-reported disabilities covering six domains—
hearing, seeing, cognition, self-care, communication and 
mobility.19 Both questionnaires were administered in the 
local language (Telugu) by trained field investigators. 
Both these questionnaires were translated into Telugu 
and then back translated by bilingual experts before final 
administration in the field.

Patient and public involvement
Patients and other members of the public were not 
involved in the study.

Data management
Data were initially collected on paper forms and then 
entered in a database created using Microsoft Access. 
Data analysis was done using ‘Stata Statistical Software’ for 
Windows V.14. All prevalence estimates were adjusted for 
age and gender distribution of the population and were 
presented with 95% CIs. These adjusted prevalence esti-
mates from 2011–2012 and 2017 studies were compared 
to  understand the trends in the prevalence of VI over 
time. As most rapid assessment studies include partici-
pants aged 50 years and older, results for this age group 
(subsample) are also presented to facilitate comparison 
with other studies.

results
Demographic characteristics
In 2017, 6000 participants aged ≥40 years were 
enrolled from 120 study clusters in Khammam and 
Warangal districts. Of these, 5357 participants were 
examined (response rate=89%). The characteristics 
of the 2011–2012 and 2017 participants are shown in 
table 1. In the 2011–2012 study, 4923 participants were 
examined of which 2602 (52.3%) were women. The 

mean age of the participants was 52.0 (SD 11.3 years) 
years in the 2011–2012 study and 54.1 (SD 11.3 years) 
years in the 2017 study in Khammam district. The mean 
age was 52.2 (SD 10.6 years) years in 2011–2012 and 
57.0 (SD 12.1 years) years in 2017 study in Warangal. A 
significantly higher proportion of women were examined 
in Khammam in 2017 compared with that in the 2011–
2012 study (p<0.01) whereas the gender proportions 
were similar in Warangal (p=0.2). The level of education 
was comparable in both the locations at both the time 
intervals.

In comparison to the 2011–2012 study, there was a 
significant increase in the prevalence of spectacles use for 
distance vision in Khammam (p<0.01) but it declined in 
Warangal district (p=0.01). Similarly, there was a signif-
icant increase in the prevalence of cataract surgery in 
Khammam (p=0.01) but it remained stable in Warangal 
district (p=0.58).

trends in the prevalence of VI
The comparison of prevalence of VI in Khammam 
and Warangal districts during the 2011–2012 and 2017 
studies is shown in figure 3. In Khammam district, the 
overall prevalence of VI declined from 15.5% to 13.0% 
(p<0.001). While there was no significant change in 
MVI (p=0.566), blindness declined from 5.4% to 2.4% 
(p<0.001). In Warangal district, the overall prevalence 
of VI remained unchanged (p=0.60). While the preva-
lence of MVI increased from 9.3% to 12.3% (p=0.001), 
blindness declined from 6.5% to 3.0% (p<0.001) 
(table 2).

trends in the cause-specific prevalence of VI
In Khammam, the prevalence of MVI caused due to 
cataract increased from 1.8% to 4.2% (p<0.001) but 

Figure 2 Map showing the study locations (Khammam and Warangal).
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the prevalence of MVI caused due to refractive errors 
declined from 8.1% to 5.5% (p<0.001). Blindness caused 
due to cataract and refractive errors showed a significant 
decline by 2.3% (p<0.001) and 0.6% (p=0.008), respec-
tively. In Warangal district, the prevalence of MVI caused 
due to cataract increased from 2.7% to 5.0% (p<0.001) 
whereas there was no significant change in prevalence of 
MVI caused due to refractive errors and other causes. As 
in Khammam, even in Warangal blindness caused due to 
cataract and refractive errors showed a significant decline 

by 3.0% (<0.001) and 0.4% (p<0.001), respectively 
(table 2).

trends in the prevalence of VI among 50 years and older age 
groups
The comparison of prevalence and causes of VI among 
those aged 50 years and older in Khammam and 
Warangal districts during the 2011–2012 and 2017 
studies is shown in table 3. The VI trends were similar 
to that of 40 years and older participants in both the 

Table 1 The characteristics of the study participants in the 2011–2012 and 2017 studies (univariable analysis)

Khammam Warangal

2012 2017

P values

2012 2017

P valuesn (%) n (%) n (%) n (%)

Age group (years)

  40–49 1294 (52.1) 1165 (43.0) <0.01 1081 (44.3) 857 (32.4) <0.01

  50–59 515 (20.7) 682 (25.2) <0.01 694 (28.5) 695 (26.3) 0.08

  60–69 415 (16.7) 533 (19.7) 0.06 446 (18.3) 610 (23.1) <0.01

  70 and above 261 (10.5) 331 (12.2) 0.53 217 (8.9) 484 (18.3) <0.01

Gender

  Male 1182 (47.6) 1190 (43.9) <0.01 1139 (46.7) 1188 (44.9) 0.2

  Female 1303 (52.4) 1521 (56.1) 1299 (53.3) 1458 (55.1)

Education

  No education 1460 (58.8) 1577 (58.2) 0.67 1622 (66.5) 1748 (66.1) 0.724

  Any education 1025 (41.2) 1134 (41.8) 816 (33.5) 898 (33.9)

Cataract surgery in either eye 0.01 0.584

  Yes 250 (10.1) 337 (12.4) 338 (13.9) 381 (14.4)

  No 2235 (89.9) 2374 (87.6) 2100 (86.1) 2265 (85.6)

Present glasses (distance only)

  Yes 670 (27.0) 893 (32.9) <0.01 762 (31.3) 736 (27.8) 0.01

  No 1815 (73.0) 1818 (67.1) 1676 (68.7) 1910 (72.2)

2485 (100.0) 2711 (100.0) 2438 (100.0) 2646 (100.0)

Figure 3 Categories of visual impairment (VI) in Khammam and Warangal districts: comparison between studies in 2011–2012 
and 2017.
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districts. In Khammam district, the overall prevalence of 
VI declined by 5.7% (p<0.001). There was no significant 
change in prevalence of MVI, but blindness declined by 
5% (p<0.001). In Warangal district, overall VI remained 
unchanged (p=0.89). While MVI increased by 5.1% 
(p=0.001), blindness declined by 5.3% (p<0.001).

Cause-specific trends in the prevalence of VI in 50 years and 
older age groups
In Khammam district, the prevalence of MVI caused due 
to cataract showed an increase of 3.7% (p<0.001) but 
MVI caused due to refractive errors declined by 5.3% 
(p<0.001). In Warangal district, the prevalence of MVI 
caused due to cataract increased from 4.3% to 8.2% 
(p<0.001) whereas there were no significant changes in 
MVI caused due to refractive errors and other causes. 
Blindness caused due to cataract and refractive errors 
showed a significant decline by 4.1% (<0.001) and 1.0% 
(p=0.004), respectively (table 3).

DIsCussIOn
Two large population-based studies conducted 5 years 
apart in  the same geographical locations in two large 
districts in the state of Telangana in India, with good 
response rates and identical protocols revealed a differ-
ential trend in prevalence and causes of VI. LVPEI estab-
lished a secondary centre and 10 primary eye care centres 
(vision centres) after the 2011–2012 study in Khammam 
district. There was no direct intervention from LVPEI in 
Warangal district and it was left to the secular trends in 
service provision. There was a 2.5% decline in the prev-
alence of VI in Khammam while there was no signifi-
cant change in the prevalence VI in Warangal between 
the 2011–2012 and 2017 studies. As VI is a combination 
of MVI and blindness, it implies that VI may remain 
constant though there are changes in the proportion of 
MVI and blindness. As the decline in the prevalence of 
blindness is similar in both the districts, the decline in 
overall VI is mainly driven by differential trends in the 
prevalence of MVI. The prevalence of MVI remained 
stable in Khammam but increased by 3% in Warangal.

Cataract and refractive errors are the major causes of 
VI in both districts. The trends in the prevalence of VI 
observed are largely due to changes in the prevalence of 
these two conditions. As cataract is the leading cause of 
blindness, the changes in availability and accessibility of 
cataract surgical services and cataract surgical rate (CSR) 
can explain the trends to a certain extent. We found a 
significant increase in the prevalence of cataract surgery 
in Khammam compared to  Warangal. Cataract surgeries 
are considered as the top priority under the National 
Programme for Control of Blindness (NPCB) in India.20 
The decline in blindness due to cataract is a healthy trend 
and suggests an improvement in cataract surgical services 
in both the districts. The CSR increased from 4090 in 
2013–2014 to 6864 in 2016–2017 in Warangal and from 
7086 in 2013–2014 to 8716 in 2016–2017 in Khammam 

district (Personal communication, Office of District 
Programme Manager, NPCB, Government of India). The 
increase in the prevalence of MVI caused due to cataract 
can be associated with the ageing population and also 
with the issues related to uptake of services by people 
with MVI caused due to cataract. Our earlier research 
has shown that the ‘lack of felt need’ is an important 
factor that determines the utilisation of eye care services 
among those with MVI.21 However, CSR is not an indi-
cator of visual outcome after cataract surgery and hence 
the number of surgeries may not directly translate to a 
decline in the prevalence of VI caused due to cataract.

Refractive errors were another important cause of VI. 
Our results have shown a significant decline in the preva-
lence of MVI caused due to refractive errors in Khammam 
district. This differential trend can be attributed to better 
availability and uptake of refraction services in Khammam 
compared with that in Warangal. Also in Khammam, we 
found a significantly higher prevalence of spectacle use 
for distance vision. LVPEI has set up a comprehensive 
secondary eye care centre and a network of 10 primary 
eye care centres (Vision Centres) in Khammam district.22 
These Vision Centres provide refraction and spectacles 
dispensing services as a part a comprehensive undilated 
eye examination to every patient. The number of LVPEI 
Vision Centres and other optical outlets that provide 
refraction services in Khammam, and the faster pace of 
the set-up in Khammam than in Warangal, may have led 
to this comparative overall decline in Khammam. Possibly, 
it could have positively impacted the trend in Khammam 
compared with that in Warangal.

It is acknowledged that the eye health-seeking behaviour 
for the uptake of refraction services might not have 
changed during the short period of 5–6 years. Besides, 
the cross-sectional nature of our study design limits the 
information available to understand all the possible 
reasons for these trends.

In our previous publications, we have reported a 
declining trend of VI in the Adilabad and Mahbubnagar 
districts in Telangana.23 24 Though these earlier studies 
were conducted in the same geographical locations, the 
study protocols differed. In this paper, we report from 
studies using identical protocols repeated in the same 
geographical locations rendering results that are directly 
comparable. Though regional variations were evident 
in the recent global data on VI, a declining trend in the 
prevalence of VI was reported.1 Similarly, the national 
surveys conducted in India have also shown significant 
regional variations. However, the overall prevalence of VI 
across the country has remained similar over the years.7 25

Our study has revealed valuable insights on the trends 
in the prevalence of VI. As fluctuations in the number 
of service providers over time along with a measure of 
their contributions in these two districts are not readily 
available, these may have impacted the trends that lent 
themselves to measurement here. The data that we have 
presented on the trends in the prevalence of VI reflect on 
the eye health situation in these two districts. Our study 
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can easily be used for planning district-specific strategies 
to address the burden of VI in future.
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