Community Eye Care

Spectacles use in a rural population in the state of Telangana in South India

Srinivas Marmamula®>**, Rohit C Khanna'**, Eswararao Kunuku', Gullapalli N Rao*?

Context: Uncorrected refractive errors are the leading cause of visual impairment. Aims: To assess the
prevalence and patterns of spectacles use among those aged >40 years in the South Indian state of Telangana.
Settings and Design: This was a population-based, cross-sectional study, in which 6150 people were
enumerated from 123 clusters in the two districts of Telangana state (Adilabad and Mahbubnagar) using a
two-stage cluster random sampling methodology. Materials and Methods: Participants were visited in their
households and presenting visual acuity (VA) was assessed in all cases followed by pinhole VA if presenting
VA was worse than 6/12. A questionnaire was used to collect information on the current and previous
spectacles use, type of spectacles, and details of the spectacles provider. Statistical Analysis Used: Stata
statistical software version 12. Results: Among 5881 participants examined, 53.7% were women, and 82%
had no formal education. The prevalence of current spectacles use was 28.8% (95% confidence interval:
27.6-30.0). On applying multiple logistic regression analysis, spectacles use was significantly associated
with older age groups, female gender, higher levels of education, and residing in Adilabad district. Bifocals
were the most commonly used type of spectacles (56.3%), and private eye clinics (70.3%) were the leading
service providers. The spectacles coverage was 53.6%. Conclusions: We reported on prevalence and patterns
of spectacles use using a large representative sample and a high response rate. More than half of those who
may benefit from spectacles were using them, suggestive of a reasonable primary eye care coverage in the
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Uncorrected refractive errors (UREs) are a leading cause
of visual impairment.! Although a major cause, URE had
received major attention only in the recent past and included
in the VISION 2020 global initiative.**! Population-based
studies conducted in the last two decades in India have
revealed that UREs are the second largest cause of blindness
and the leading cause of moderate visual impairment.**
While URE can be corrected using spectacles, several barriers
limit the uptake of services.*”! The primary eye care vision
centre model is conceived and implemented as part of a larger
service delivery model by L V Prasad Eye Institute (LVPEI) in
South India to address the burden of uncorrected refractive
errors.’®?!

LVPEI has an integrated system of secondary and primary
eye care facilities covering the underserved populations in
rural areas in Andhra Pradesh and Telangana. While secondary
centres are full-fledged eye facilities with an ophthalmologist
and a team of personnel providing comprehensive eye care
services, primary eye care vision centres are staffed by a 1-year
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trained vision technician who provides primary eye care
including refraction and dispensing facilities.!"”!

Telangana was carved out from the larger state of
Andhra Pradesh as a new state. In Telangana, the refraction
services including both refraction and spectacles dispensing are
provided by private eye clinics (ophthalmology practices) and
optical outlets in urban areas.™ While the larger optical chains
are staffed by qualified optometrists or trained paramedical
ophthalmic personnel, smaller optical outlets have a visiting
ophthalmologist or are part of eye clinics. In rural areas,
optical services are limited or nonexistent. In remote areas,
outreach eye screening camps are conducted occasionally by
nongovernment agencies where both refraction services and
spectacles are provided “free of cost” to the participants.!]

Refractive error correction through the dispensing of
spectacles forms the main activity of primary eye care service
models such as vision centres. Understanding the prevalence
and patterns of spectacles use can provide insight into the
primary eye care situation in a given region. A similar study
was conducted in one urban and two rural locations and
showed a variation in spectacles use with geographical location,
suggesting a need for more local studies for planning primary
eye care services.'!]

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows
others to remix, tweak, and build upon the work non-commercially, as long as the
author is credited and the new creations are licensed under the identical terms.

For reprints contact: reprints @medknow.com

Cite this article as: Marmamula S, Khanna RC, Kunuku E, Rao GN.
Spectacles use in a rural population in the state of Telangana in South India.
Indian J Ophthalmol 2017;65:509-15.

© 2017 Indian Journal of Ophthalmology | Published by Wolters Kluwer - Medknow



510 INDIAN JOURNAL OF OPHTHALMOLOGY

Volume 65 Issue 6

We conducted a large, population-based, cross-sectional
study among those aged 40 years and older to understand
the prevalence and patterns of spectacles use and spectacles
coverage in the districts of Adilabad and Mahbubnagar in the
newly formed state of Telangana in India.

Materials and Methods

Ethics approval

The Institutional Review Board of Hyderabad Eye Research
Foundation approved the study protocol. The study adhered
to the tenets of the Declaration of Helsinki. Verbal informed
consent was obtained from each participant after explaining
the study procedure and before starting the eye examination.
Data collection for the project was carried out from February
to April in Adilabad district and October to December 2014 in
Mahbubnagar district.l”

Study area

The combined population of the two districts of Adilabad and
Mahbubnagar was 6.8 million (Census 2011). Mahbubnagar is the
largest district in the state and is closer to the capital Hyderabad.
It has the highest proportion of rural population (85%) as
compared to other districts including Adilabad (72%). The
overall proportion of rural population in Telangana is 69%.
The literacy rate in the rural population in Mahbubnagar
district (52%) is lower compared to Adilabad district (55.7%),
both of which are lower than the state average. Both the districts
are considered among the 250 backward districts in the country.

Like other districts in the state, the health-care facilities
in general and eye care facilities in particular are confined to
large towns. A few nongovernmental organizations provide
eye care services through “outreach” screening camps in
Mahbubnagar district, and the government-run hospital at
Adilabad also provides eye care including cataract surgeries.
LVPEI has established a rural network of eye care centres
in both these districts. In Adilabad, two secondary eye care
centres (the first in 1996 and the second in 2005) followed by
19 primary eye care centres (vision centres) were established.
In Mahbubnagar, a secondary centre was established in 1998
followed by the establishment of 10 primary eye care centres. In
both the districts, the LVPEI rural eye care network is one of the
largest eye care service providers, offering cataract surgeries.

Sampling procedure

The sampling procedure used in this study is described
elsewhere.'"lIn brief, a cluster random sampling methodology
was used to select 123 study clusters in two districts. As this study
was nested within another large study that was aimed to assess
the prevalence of visual impairment, the sample size exceeded
the calculated minimum required to study spectacles use. All the
villages in the geographical area were listed and a population
proportionate to size method was adopted to randomly select the
study clusters. The compact segment sampling method was used
to select the individual households within the study clusters.!"*
Repeated attempts were made to ensure high response rate.

Data collection

The data collection protocol is described in our previous
publications.'*3 In brief, a study team that comprised an
experienced vision technician and a community eye health
worker visited households selected in the clusters and
carried out the data collection. After collecting personal and

demographic information and information on the present
and past spectacles use, a clinical eye examination was
conducted. Visual acuity (VA) was assessed using a standard
Snellen chart at a distance of 6 m. Both unaided and pinhole
VA was recorded. Aided VA was also recorded if a participant
reported using spectacles. VA assessment was recorded with
pinhole if it was worse than 6/12.

All teams used the same protocols for data collection, and the
quality of data collection was closely monitored. A questionnaire
was used to collect information on the current and previous use
of spectacles. Among those who reported using spectacles at the
time of the eye examination, the type of spectacles, spectacles
provider, and amount paid to procure spectacles were asked.
The spectacles providers were classified as “private eye clinics”
where services are provided either by an ophthalmologist or
other trained eye care providers such as ophthalmic assistants
either on daily or on weekly visits and also included eye
examinations."!tis typical of clinics where eye examinations are
conducted. The “optical shops” were places where no formally
trained eye care personnel are usually available. The “eye camps”
are makeshift screening camps where spectacles are given at “no
cost” to the participants. LVPEI eye care centres included the
primary (vision centres) and secondary care facilities of LVPEL

Among the participants who reported the previous use of
spectacles, the reason for discontinuation of spectacles was
elicited. All the questions were asked in the local language and
responses were recorded on a precoded data collection form
that had a list of possible responses. If the participant gave a
reason that was not in the list, then the response was specified
and marked as other reason. This procedure was similar to that
used in our previous studies to allow comparison between the
different districts and regions. The data collection workflow
is shown in Fig. 1.

Definitions

We used the spectacles coverage definitions as reported
elsewhere."l “Unmet need” was defined as unaided VA <6/18
and improving to 6/18 or better with a pinhole in the better eye
and not using spectacles for distance vision. “Met need” was
defined as unaided VA < 6/18 and improving to 6/18 or better
with their spectacles in the better eye. In other words, unmet
need means uncorrected/undercorrected refractive error and
met needs means “corrected” refractive error. The total of
“unmet need” and “met need” was considered as the “total
need” or prevalence of refractive errors. Based on this, SC is
calculated: SC (%) = Met need/total need x 100.1"

Data management

Data analysis was conducted using Stata statistical software
version 12 (College Station, TX: StataCorp LP).[""! Point
prevalence estimates are calculated and presented with
95% confidence intervals (CIs). Multivariable analysis was
done using multiple logistic regression analysis to assess the
association between the current spectacles use and demographic
variables such as age, gender, education, and area of residence.
Adjusted odds ratio (OR) with 95% Cl is presented. A P <0.05
was considered statistically significant for all estimates.

Results

In total, 5881/6150 (95.6%) participants were examined from
123 clusters in the two districts. Among those examined,
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Figure 1: Flowchart showing the different stages of data collection

53.7% (n = 3158) were women and 82% (n = 4824) had no
education. Nearly half of the sample (49.4%; n =2974) lived in
Adilabad district.

Current spectacles use and spectacles providers

Table 1 shows the demographic and spectacles use profile of
the current spectacles users stratified by area. The proportion
of people using spectacles did not vary across the age groups
and gender in Adilabad and Mahbubnagar. In Adilabad,
81.7% (n = 740) of those who were using spectacles had no
education as compared to 59.9% (n = 472) in Mahbubnagar.
Similar differences were also found with school education and
higher education (P <0.01).

Bifocals were the most commonly used type of
spectacles in both districts; however, this proportion
was higher in Mahbubnagar (59.4%) as compared to
Adilabad (53.5%) (P = 0.02). Overall, private eye clinics were
the leading service providers of spectacles; this proportion
was higher in Mahbubnagar (78.4%) as compared to
Adilabad (63.2%) (P <0.01). A higher proportion of people took
their spectacles from LVPEI secondary centres (P < 0.01) and
vision centres (P <0.01) in Adilabad compared to Mahbubnagar.
About two-thirds (64.4%) of the current spectacles users paid
Rs. 300 to Rs. 599 for their spectacles in both regions. While
the proportion of people who got spectacles for free and
paid <Rs. 300 did not vary between the two regions, a higher
proportion of people paid Rs. 300-500 in Adilabad compared
to Mahbubnagar (67.4% vs. 60.9%; P < 0.01) [Table 1].

Current spectacles use and associations

The prevalence of current spectacles use was 28.8% (95%
CI: 27.6-30.0; n = 1694). The prevalence varied across the age
groups (P < 0.01) and was higher among women (P < 0.01)
and among those with higher levels of education (P < 0.01).
The prevalence of current spectacles use was also significantly

End of the
questionnaire
administration

Reasons for
discontinuation of
spectacles

higher in Adilabad district (30.5%; 95% CI: 28.8-32.1) compared
to Mahbubnagar (27.1%; 95% CI: 25.5-28.8) (P = 0.004).

The effect of demographic variables on spectacles use was
assessed using multiple logistic analysis [Table 2]. The odds of
using spectacles were higher in the older age groups. When
compared to those aged 4049 years, those aged 50-59 years
had double the odds (OR: 2.0; 95% CI: 1.7-2.3) and those aged
60 years and older had three times higher odds for the use of
spectacles (OR: 2.9; 95% CI: 2.5-3.4 in 60-69 years age group and
OR: 2.9; 95% CI: 2.4-3.6 among 70 years and older age group).
Women were twice as likely to use spectacles compared to
men (OR: 2.0; 95% CI: 1.8-2.3). When compared to participants
who had no education, those who had school education (OR: 3.4;
95% CI:2.9-4.0) and those who studied undergraduate or above
had higher odds (OR: 6.4: 95% CI: 4.7-8.6) for the current use
of spectacles. The present spectacles use was significantly
associated with area of residence. Compared to participants
from Mahbubnagar, those living in Adilabad had higher odds
for spectacles use (OR: 1.5; 95% CI: 1.3-1.7) [Table 2].

Spectacles coverage

Table 3 shows the met need, unmet need, and spectacles
coverage for refractive errors. The spectacles coverage was
53.6%. It was 65.1% in Adilabad and 46.3% in Mahbubnagar.
Overall, the coverage for refractive errors was higher among
women, those with higher levels of education, and those living
in Adilabad district.

Previous spectacles use

Overall, 458 (7.8%; 95% CI: 7.1-8.5) participants reported
the use of spectacles in the past. Previous spectacles
use was similar in both Adilabad and Mahbubnagar
districts, 7.3% (95% CI: 6.4-8.3) and 8.3% (95% CI: 7.3-9.3),
respectively (P = 0.314) [Fig. 2]. “Scratched or broken
spectacles” was the leading reason (47.6%; n = 218) quoted
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Table 1: Spectacles use and demographic variables stratified by district

Adilabad’ Mahbubnagar? Total’ P
Age group (years)
40-49 306 (33.8) 255 (32.4) 561 (33.1) 0.54
50-59 262 (28.9) 212 (26.9) 474 (28.0) 0.36
60-69 229 (25.3) 211 (26.8) 440 (26.0) 0.48
70 and above 109 (12.0) 110 (14.0) 219 (12.9) 0.24
Gender
Male 362 (40.0) 337 (42.8) 699 (41.3) 0.241
Female 544 (60.0) 451 (57.2) 995 (58.7)
Education level
No education 740 (81.7) 472 (59.9) 1212 (71.5) <0.01
Schooling (1-12 grade) 125 (13.8) 244 (31.0) 369 (21.8) <0.01
Undergraduate and above 41 (4.5) 72 (9.1) 113 (6.7) <0.01
Type of spectacles
Single vision-distance 408 (45.0) 303 (38.5) 711 (42.0) 0.01
Single vision-near 13 (1.4) 17 (2.2) 30 (1.8) 0.26
Bifocals 485 (53.5) 468 (59.4) 953 (56.3) 0.02
Spectacles providers
LVPEI vision centre 142 (15.7) 41 (5.2) 183 (10.8) <0.01
LVPEI secondary centre 176 (19.4) 86 (10.9) 262 (15.5) <0.01
Private eye clinics 573 (63.2) 618 (78.4) 1191 (70.3) <0.01
Local optical shop 9(1.0) 29 (3.7) 38 (2.2) <0.01
Eye screening camp 6 (0.7) 14 (1.8) 20 (1.2) 0.03
Cost of spectacles (Indian Rupees)
Free glasses 29 (3.2) 29 (3.7) 58 (3.4) 0.59
<300 215 (23.7) 166 (21.1) 381 (22.5) 0.19
300-599 611 (67.4) 480 (60.9) 1091 (64.4) 0.01
600-899 47 (5.2) 85 (10.8) 132 (7.8) <0.01
>900 4(0.4) 28 (3.6) 32 (1.9) <0.01
Total 906 (100) 788 (100) 1694 (100)

P values determined using Chi-square test comparing sociodemographic and other variables and spectacles use in two districts. ‘Column totals and percentages

presented. LVPEI: L V Prasad Eye Institute

Table 2: Effect of demographic variables on the prevalence of current spectacles use (multiple logistic regression analysis)

Total (n) Prevalence of spectacles use, Adjusted OR (95% CI) P
n (%)
Age group (years)
40-49 2671 561 (21.0) 1.0 <0.01
50-59 1528 474 (31.0) 2.0 (1.7-2.3)
60-69 1131 440 (38.9) 2.9 (2.5-3.4)
70 and above 551 219 (39.7) 2.9 (2.4-3.6)
Gender
Male 2723 699 (25.7) 1.0 <0.01
Female 3158 995 (31.5) 2.0 (1.8-2.3)
Education level
No schooling 4824 1212 (25.1) 1.0 <0.01
Schooling (1-12 grades) 843 369 (43.8) 3.4 (2.9-4.0)
Undergraduate and above 214 113 (52.8) 6.4 (4.7-8.6)
Area of residence
Mahbubnagar 2907 788 (27.1) 1.0 <0.01
Adilabad 2974 906 (30.5) 1.5(1.3-1.7)
Total 5881 1694 (28.8)

fRow percentages presented in the parenthesis. OR: Odds ratio, Cl: Confidence interval
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by the participants for discontinuation of spectacles; this was
followed by “spectacles were for headache only and do not
need to use them all the time” (27.1%; n = 124). The reasons
for discontinuation of spectacles varied significantly between
the districts (P = 0.02).

Discussion

This research reported a comprehensive overview of prevalence
and patterns of spectacles use from two large districts in the
newly formed state of Telangana using a large representative
sample with a high response rate. The Andhra Pradesh Eye

Table 3: Spectacles coverage and sociodemographic
variables

Met Unmet Spectacles
need’ (n) need: (n) coverage?’ (%)

Age group (years)

40-49 29 21 58.0

50-59 56 59 48.7

60-69 116 96 54.7

70 and above 70 59 54.3
Gender

Male 108 120 47.4

Female 163 115 58.6
Education level

No education 232 212 52.3

Schooling 30 22 57.7

(1-12 grade)

Undergraduate 9 1 90.0

and above
Area of residence

Adilabad 127 68 65.1

Mahbubnagar 144 167 46.3
Total 271 235 53.6

fUnmet need: Defined as unaided visual acuity <6/18 and improving to

6/18 or better with a pinhole and not using spectacles for distance vision,
iMet need: Defined as unaided visual acuity <6/18 and improving to 6/18 or
better with their spectacles, $Spectacles coverage (%): Met need/met need +
unmet need x 100

Scratched /Broken spectacles *

Headache glasses only g

¥ Mahbubnagar (n=241)
u Adilabad (n=217)

Uncomfortable with

p=0.03

Lost, no money to buy new pair

Other reasons

0.0 100 200 300
Percentage (%)

Figure 2: Reasons for discontinuation of spectacles in Mahbubnagar
and Adilabad districts (n = 488)

Disease Study (APEDS) was the first study to report on
spectacles use in South India.l'® In the APEDS, among those
aged 15 years and older, the prevalence of current spectacles
use was 17.1%. It was 8.2% in Mahbubnagar, 12.2% in Adilabad,
and 17.1% in West Godavari district. In both, APEDS and the
present study, the prevalence of current spectacles use was
higher in Adilabad as compared to Mahbubnagar district. The
prevalence estimates from APEDS are not directly comparable
with the present study due to differences in the age groups
studied and also time lapse of over one and half decades since
APEDS. This higher prevalence of current spectacles use may
indicate better availability and uptake of refraction services in
Adilabad compared to Mahbubnagar.

Another study that was conducted in three districts
Krishna (urban), Khammam (rural), and Warangal (rural)
among similar age groups of 40 years and older and using a
similar methodology found the prevalence of current spectacles
use as 30.3% in the rural areas, which is comparable to the
present study."! A low prevalence of spectacles use was
found among fishing communities, and higher prevalence of
spectacles use was found in elderly population in residential
care in the state of Andhra Pradesh.['*®l However, these are
not population representative samples and they may not be
directly comparable with the current study.

All three studies, the APEDS study,'® a rapid assessment
study,!" and the current study, consistently found higher
odds for spectacles use among older age groups, those with
any education, and among women. These higher odds may be
related to increasing visual demand due to activities such as
reading among the older individuals and among those who
are educated, in addition to routine household tasks that are
common among women.

We found that the bifocals were the most common type of
spectacles similar to an earlier study.! A very small proportion
of people were using single vision glasses for near vision
correction. It is possible that the service providers tend to
prescribe bifocals even if there is no refractive error for distance.
As one could assume, bifocals may need repeated visits to the
service providers, once to order for the and then again to pick
up the spectacles after they are made as these are not readily
available. The cost in terms of time and cost of travel to the
service provider for the second time could increase the overall
cost for the spectacles. Dispensing of readymade single vision
glasses for near could be encouraged as these are likely to be
less expensive and can be dispensed on the same day. It is also
possible that people tend to prefer bifocals instead single vision
glasses as they need to remove them for different tasks. This
needs further investigation.

Two population-based studies reported on the prevalence
of previous spectacles use in Andhra Pradesh (which included
Telangana)."') The APEDS study reported a 9.2% prevalence
of previous spectacles use.'® It was 6.5% in Mahbubnagar, 9.9%
in Adilabad, and 12.6% in West Godavari.® As mentioned
earlier, that APEDS study included all those aged 15 years
and older. Another study that had comparable age groups
and methodology reported 8.7% prevalence of previous
spectacles use, which is comparable to this study.' Although
“scratched/broken” spectacles are the most common reasons for
discontinuation of spectacles, over one-fourth of them reported
that “spectacles are for headache only and one is not needed
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to wear them all the time,” in both the districts. A similar
reason was also reported from APEDS study which included
the two districts as this study.l" As spectacles dispensing
services are not regulated, it appears that the spectacles could
have been over prescribed. There also could be a “placebo
effect” where people are relieved of their headache after
using these spectacles with no power or minimal power. The
reason “uncomfortable with my spectacles” continues to be the
important reasons across the studies, a possible reflection on
quality of refraction and spectacles dispensing in these districts
and calls for sustained efforts for improvement on this front.!"1!

The private eye clinics continue as the leading service
providers in both districts consistent with the earlier studies."¢!
As reported in our previous paper, the cost of procuring
spectacles would be higher if a person had to go to the nearby
towns for their spectacles as private clinics are located in larger
towns only."! About 36% and 16% of the current spectacles users
in Adilabad and Mahbubnagar district, respectively, procured
their spectacles from LVPEI secondary centres and vision
centres. Overall, one out of every four current spectacles users
procured their spectacles either from vision centres or secondary
centres compared to smaller number in earlier studies."! This
is a healthy trend given that people have to pay less to procure
their spectacles at these centres. The comprehensive eye
examination including intraocular pressure measurement is
conducted in these centres that provide opportunistic screening
for other serious eye conditions, unlike local optical shops
and eye camps. Moreover, as the vision centres are located in
smaller villages, the cost of procuring the spectacles might have
been lower. The cost savings of the vision centre model and the
satisfaction of the users of the facility have been reported.!*211 A
widespread replication of this model may be the way forward
to reach out to larger populations in rural areas.

Spectacles coverage is one of the important impact indicators
for primary eye care programs and has been widely reported
from the population-based studies ranging from 21.1% in Los
Angeles Latinos Eye Study™®! to 66% in Iran.®! It was 40.5% in
Bangladesh.?! However, due to the difference in age groups
studied, the definitions used, the results cannot be directly
compared. A recent study from Andhra Pradesh (that included
Telangana) reported 38% spectacles coverage for refractive
errors compared to 54% in the present study.!"! This higher
spectacles coverage can be attributed to an increase in reach
as well as quality of refraction services in the region which
implies that more and more people are having their “need” for
spectacles met; in other words, more people with significant
refractive errors are being corrected now. It is interesting to
note higher spectacles coverage despite a similar prevalence of
spectacles use."'! We have earlier reported that the prevalence of
spectacles use does not directly relate to spectacles coverage.!!

This is the first study to report on the amount paid for
procuring spectacles which indicate the actual willingness of
people to pay for spectacles. Overall, 80% of those who are
using spectacles now paid <Rs. 600 (equivalent to 10 US$) which
is approximately equal to 2-3 days of wages in this region. This
does not include indirect expenses which may be higher if a
person was to purchase spectacles in private clinics which are
typically available in towns instead of local vision centres. This
information can be used as a “bench” mark to set up a pricing
system for spectacles in the region.

We reported on prevalence and patterns of spectacles use
from a large population representative sample with a good
response rate and hence can be generalized to the two districts
of Adilabad and Mahbubnagar. The information on spectacles
use was collected from the participants but not verified through
retinoscopy and lensometry which could be a limitation in
the study. In conclusion, the study revealed good spectacles
coverage in the two districts studies which can be improved
further to reach the goal of elimination of refractive errors as
a cause of visual impairment in this region.
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