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Prevalence of visual impairment due to uncorrected refractive error: Results
from Delhi-Rapid Assessment of Visual Impairment Study
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Aim: To estimate the prevalence of visual impairment (VI) due to uncorrected refractive error
(URE) and to assess the barriers to utilization of services in the adult urban population of Delhi.
Materials and Methods: A population-based rapid assessment of VI was conducted among people aged
40 years and above in 24 randomly selected clusters of East Delhi district. Presenting visual acuity (PVA)
was assessed in each eye using Snellen’s “E” chart. Pinhole examination was done if PVA was <20/60 in
either eye and ocular examination to ascertain the cause of VI. Barriers to utilization of services for refractive
error were recorded with questionnaires. Results: Of 2421 individuals enumerated, 2331 (96%) individuals
were examined. Females were 50.7% among them. The mean age of all examined subjects was 51.32 +
10.5 years (standard deviation). VI in either eye due to URE was present in 275 individuals (11.8%, 95%
confidence interval [CI]: 10.5-13.1). URE was identified as the most common cause (53.4%) of VI. The overall
prevalence of VI due to URE in the study population was 6.1% (95% CI: 5.1-7.0). The elder population as
well as females were more likely to have VI due to URE (odds ratio [OR] = 12.3; P < 0.001 and OR = 1.5;
P <0.02). Lack of felt need was the most common reported barrier (31.5%). Conclusions: The prevalence of
VI due to URE among the urban adult population of Delhi is still high despite the availability of abundant
eye care facilities. The majority of reported barriers are related to human behavior and attitude toward the
refractive error. Understanding these aspects will help in planning appropriate strategies to eliminate VI
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due to URE.
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Visual impairment (VI) due to an uncorrected refractive
error (URE) is an important major public health problem
throughout the world, especially in developing countries.
Global estimation indicates that of the 285 million with
VI, 43% (122 million) are due to UREs,! whereas the
proportion of blind due to URE is low globally (3%), but in
India it is the second highest (19.6%) cause of blindness.”
It is a well-known fact that if refractive error (RE) is not
corrected, this will lead to severe social and economic
impact on individuals’ livelihood irrespective of age, sex,
race, and ethnicity.”?! Despite the availability of an easy and
cost-effective remedy for RE, many people both from urban
and rural community, especially in low- or middle-income
countries, still suffer from VI due to URE.

There is paucity of literature about URE from different
regions of the Indian subcontinent. Few population-based
studies are available from Southern part of India. One study
showed that URE accounts 16% of the blindness and 46% of
the VI across all age groups in the state of Andhra Pradesh.?*
Rapid assessment of VI (RAVI) in the same state revealed that
URE was the leading cause of VI accounting for 47.6% of all
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VLB In contrast to South India, very limited or no study on
URE in adult population is available from North India though
some studies exist among children. A country like India where
the population is so diverse and heterogeneous in nature, it is
imperative to have scientifically valid data from North India
so that appropriate public health strategies can be designed
to tackle the problem. We, therefore, planned to conduct
RAVI among the adult population of urban Delhi instead of
conducting an exhaustive and detailed epidemiological study
which is more time-consuming and resource-intensive. This
paper reports part of the Delhi-RAVI study on magnitude of VI
due to URE and barriers to correction of RE among the urban
Delhi population aged 40 years and above.

Materials and Methods

Sample size calculation

Sample size was calculated based on an assumed prevalence of
VI (<20/60 in the better eye) of 15% in the age groups of 40 years
and above,® relative precision of 15%, 95% confidence interval
(CI), design effect of 2 with cluster size of 400-500, power of
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80%, and nonresponse rate of 15%. The final calculated sample
size was 2370 persons.

Study area

The East district of Delhi was chosen for present study. East
district is situated on the Eastern bank of river Yamuna that
divides Delhi into two parts. It has three different sub-districts.
Asper 2011 census, ithad a population of 1,707,725 (11% of Delhi
population) with a population density of 26,683/km?.") The sex
ratio of district was 883 with decadal growth rate of 16.68%. The
literacy rate of district is 88.75%. Most of the households in the
area belongs to resettlement colonies and are of migrants from
neighboring states. Health services in the area are provided by the
government sector and by a large number of private practitioners.

Sampling methodology

The detailed methodology was explained in the Delhi-RAVI
study.®! However, in brief, a multistage cluster random
sampling technique was used in the study. In the first
stage of sampling, out of three sub-districts of East Delhi,
one sub-district, Preet Vihar was selected randomly for the
study. It has a population of 266,494 (male: 52.7%) with 27
administrative wards. Further, six wards were randomly
selected. As per census 2011, a total of 603 census enumeration
block (CEB) were registered in these six wards. These CEB were
considered as “clusters” in this study which has an estimated
population of 400-500 with nearly 100-125 individuals aged 40
years and above. To meet the required sample size, 24 of 603
CEBs, i.e., clusters were randomly selected. A total of minimum
100 subjects of aged 40 years and above were examined from
each randomly selected CEB. We followed compact segment
sampling technique to select households.

Study definitions

In this study, URE was defined as presenting distance visual
acuity (VA) <20/60 in any eye, that improved to better than
or equal to 20/60 with pinhole examination in the absence of
any significant internal and external finding such as corneal
opacities, cataract, aphakia. VI was defined as presenting VA
(PVA) <20/60 in the better eye. Blindness was defined as PVA
<20/200 in the better eye. In cases, if there was more than one
cause for VI, then as per WHO convention, the one which was
more easily treatable or correctable to achieve VA better than
20/60 was considered as the primary cause of VI.

Data collection and examination

The tool used to collect data for this study was part of Delhi-RAVI
study that was explained in a previous manuscript.’”! The
survey was conducted during January to February 2013. Three
different survey teams, each team comprising of one supervisor,
one ophthalmologist, two optometrists, and three health
workers were deputed for data collection. Ophthalmologist was
involved because we intended to do ophthalmic examination
to identify avoidable causes of blindness and VIin people aged
40 years and above. Optometrists examined distance and near
VA and pinhole examination with assistance of one health
worker each. Third health worker enumerated and took the
consent. Detail of training and assessment of inter-observer
agreement was explained in the previous manuscript.”®! The
data were collected in a door-to-door survey from the selected
CEB till 100 subjects of aged 40 years and above were examined.
Distance VA was measured with a modified Snellen “E” chart
with two optotype of 20/60 and 20/200. If necessary, the distance

between subjects and chart is decreased as per standard
protocol to record VA worse than 20/200. If VA <20/60, then
pinhole assessment was done. VA of both eyes was recorded
sequentially, i.e., right eye then left eye. All VA was measured
at outdoors shaded but well-illuminated location. Detailed
lens and retinal examination were also done with portable slit
lamp and direct ophthalmoscope, in eye with PVA better than
20/60. Data were also collected using validated questionnaires
to elicit information on barriers to correction of refractive error.

Ethical approval

Ethical approval was sought from Institute Ethics Committee.
Survey was also undergone in accordance with ethical
principles and adhered to Declaration of Helsinki. Informed
and written consent were taken from each study subject before
examination.

Data management

The data were collected onto a standardized RAVI Form that
was developed for the survey and entered into especially
designed database software on Microsoft access. Regular
consistency checking, cleaning were performed before analysis.
Data were analyzed using STATA-13 software package (Stata
Corp., College Station Texas, USA). Descriptive statistics of
basic demographic characteristics of study population was
done. Multiple logistic regressions analysis was used to assess
the association of relevant variables. The level of significant
was set at P <0.05.

Results

Of the 2421 individuals enumerated from 24 blocks, 2331
individuals were examined with 96.3% coverage (49.3% males
vs. 50.7% females) [Table 1]. The mean age of all examined
subjects was 51.32 + 10.5 years old (standard deviation) with
maximum examination being age groups 40-49 years (43.8%).
While around 33% of the subjects were illiterate, 3.5% were
graduates and above.

Uncorrected refractive error and visual impairment

Of the examined 2331 individuals, the VI in either eye due to
URE was present in 275 individuals (11.8%, 95% CI: 10.5-13.1).
Out of total visually impaired (PVA <20/60 in the better eye)
subjects (n = 266), URE was the most common cause of VI
142 (53.4%), followed by cataract (90, 33.8%) and surgical
complication (9, 3.4%), and posterior segment diseases
(8, 3.0%), respectively. Five individuals of total URE were
blind (PVA <20/200 in the better eye), contributing 9.8% of the
total blindness (51). The overall prevalence of VI due to URE
in the study population was 6.1% (95% CI: 5.1-7.0), whereas
the age-adjusted prevalence was 5.8%. Prevalence of VI due to
URE was lowest among the 40-49 years age groups (1.4%) and
highest in 70+ age groups (14.6%).

Multiple logistic regression showed that odds of having VI
due to URE was significantly higher among older age groups a
(P<0.001; odds ratio [OR] =4.9; 9.2; 12.3 for age groups 50-59;
60-69; 70+ respectively); there was a 50% higher risk of having
VI due to URE in females as compared to males (adjusted
OR =1.5; 95% CI: 1.04-2.10; P < 0.02) [Table 1].

Barriers

One of the objectives of this study was to determine the reasons
for not availing refractive error services despite the availability.
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In the study, 191 out of total 275 subjects with URE in any
eye, and 111 of the total 142 subjects with URE in the better
eye filled the barriers forms completely [Table 2]. Maximum
number of respondents (any eye vs. better eye; 33% vs. 31.5%)
reported that they were aware of the problem, but they did not
feel the need for consultation; 28.7% in any eye and 16.2% in
the better eye due to financial constraints. Similarly, 15.2% and
16.2% of the total due to personal reason such as uncomfortable
to wear, teased about wearing spectacles, changes of facial
appearances, slightly more than 11% in the both conditions
due to lack of time.

Discussion

This study, which is a part of the RAVI in Delhi reports the
prevalence of VI due to URE and its barriers to correction in
40 years and above age groups of urban East Delhi.

The current study showed that URE is the most common
cause of VI (53.4%) and the prevalence of VI due to the URE
in the study population (VA <20/60 in the better eye) is 6.1%.
Several studies have also reported that prevalence of VI
attributed to URE is in the range of 4.8-18%.'% A similar
proportion within this range was also shown in our study

Table 1: Association between sociodemographic profiles
with visual impairment due to uncorrected refractive error

Demography n=2331(%) VI due to URE

(n=142) (%)

Adjusted
OR (95% Cl)

Age (years)

40-49 1020 (43.8) 14 (9.8) 1

50-59 558 (23.9) 36 (25.3) 5.1 (2.72-9.57)

60-69 548 (23.5) 62 (43.6) 9.4 (5.19-16.9)

70+ 205 (8.8) 30 (21.1) 12.6 (6.54-24.2)
Gender

Male 1149 (49.3) 60 (42.3) 1

Female 1182 (50.7) 82 (57.7) 1.5 (1.04-2.10)
Literacy

llliterate 762 (32.7) 66 (46.5) 1

Primary 699 (30.0) 37 (26.0) -

Middle and above 870 (37.3) 39 (27.5) -

URE: Uncorrected refractive error, OR: Odds ratio, Cl: Confidence interval,
VI: Visual impairment

Table 2: Barriers to services utilization for refractive
error (presenting visual acuity <20/60)

Barriers Any eye (%) Better eye (%)
(n=191) (n=111)
Lack of felt need 63 (33.0) 35 (31.5)
Unable to afford 28 (14.7) 18 (16.2)
Uncomfortable to wear 29 (15.7) 18 (16.2)
No time available for eye exam 22 (11.5) 13 (11.7)
Personal reasons 19 (9.9) 13 (11.7)
Just came to know 9(4.7) 7 (6.3)
Lack of awareness 6 (3.1) 3(2.7)
Glasses not effective 3(1.6) 3(2.7)
Others/unspecified 12 (6.3) 1(0.9)

(6.1%). Despite multiple studies conducted elsewhere on
URE, comparison across the studies were difficult due lack of
consistency in terms of case definition and demography.

VI due to URE was found to be higher in older age groups
as well as female subjects. This finding was consistent with
results from other studies conducted in Southern part of
India, Fotouhi et al. in Tehran"” and Chan et al. in Eritrea of
North East Africa.™ The higher prevalence amongst the elder,
indicate the urgency for corrections among these populations
because uncorrected refractive error will further compound
the already existing biological or geriatric comorbidities or
disabilities, thereby leading to deterioration in the quality of
life.' Appropriate and cost-effective intervention for URE in
older population should be considered to have a better life.
For example, multilevel efforts to provide refraction services,
screening campaigns, creating more awareness among elderly
population, working with existing health care delivery system.
The strategy highlighted in the National Policy for Senior
Citizen,™ i.e., restoration of eyesight and vision among senior
citizen under National Programme for Control of Blindness
(NPCB) needs to be implemented in the time bound manner,
like the NPCB presbyopia scheme under the 12 year plan.

Numerous studies have revealed that the lack of felt need for
consultation and economic constraints were two most common
reported barriers to correction for refractive error in developing
countries.™ Rapid assessment of refractive error study from
South India also reported that these two barriers were 23%
and 31%,™ and 30% and 34% from Eritrea respectively. In this
study also, it was reported 31.5% and 16.2% in case of better eye,
respectively. Others reported barriers in case of better eye from
our study were uncomfortable with the glasses (16.2%), lack of
time for eye examination (11.7%), and lack of awareness (2.7%).
Many of these barriers are related to human behaviors and
attitudes. Marmamula et al. from South India classified barriers
to services utilization from a population-based cross-sectional
study as “relatively easy to change” and “difficult to change.” ™!
The most common barrier in this study, i.e., lack of felt need
comes under difficult to change which is related to human
behaviors. Considering the second most common, i.e. unable
to afford is also indirectly related to human behaviors and
attitudes toward the refractive error. This finding reflected
that despite such a cost-effective and cheaper measures are
available in urban area to correct refractive error, people living
in the urban resettlement colony are not willing to spend their
household income for correction of refractive error. Ironically,
anecdotal evidence showed that each family owns multiple
electronic gadgets such as television with cable connections,
multiple mobile phones, and music system. This implies lesser
seriousness on refractive error amongst urban dweller. One
probable reason could be that people in the urban resettlement
are migrants and prefer spending their household income on
purchasing these electronic gadgets rather than spending on
health.

Awareness and education activities and sensitization
among urban resettlement and migrants need to be done
regarding consequence and impact refractive errors if
uncorrected. Further studies are warranted on qualitative or
human behaviors pertaining to behavioral and social science
research to explore people’s attitude or behaviors toward the
refractive errors. This will act as a supplement tool while
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developing intervention strategies. Understanding the diverse
individual, familial, social, and cultural factors that influence
the individual’s adoption, or maintenance of health promoting
or protecting behavior can be useful in planning appropriate
strategies and implementation to ensure the provision of
optimal eye health-care services of India.

Although there are some inherent limitation in the use of the
rapid assessment technique and used of pinhole for defining
refractive errors, the results of the study provide valuable
baseline information for planning of refractive error services.
The prevalence of refractive error cannot be highlighted since
unaided vision assessment was not done during the study.
Further, the results also revealed that need of behavioral and
social science research to know the community perception on
refractive error and spectacles uses.

Conclusion

More than half of visual impairment amongst urban adult
population of Delhi is due to uncorrected refractive error.
Elderly population and females are more likely to suffer. The
human behavior factors like lack of felt need for consultation
and financial constraints were the two most common reported
barriers for service utilization of refractive error.
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