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Habitual visual acuity in a large urban cohort of Western India and factors

influencing poor habitual vision

Nishant Kumar, Deepika Dhingra’, Shibal Bhartiya®, Meenakshi Wadhwani®

Purpose: The aim of this study was to determine habitual visual acuity (HVA) in a large urban cohort in western
India and identify factors associated with poor HVA. Methods: This was a prospective study conducted
over 10 days in September 2018 to assess the HVA in individuals attending a 10-day festival in Western India.
Participants who volunteered to undergo vision screening and also filled the questionnaire form pertaining to
demographic information including their age, gender, address, income, and educational status were included
in this study. HVA was recorded with the distance correction that the participants were wearing when they
attended the screening. The study evaluated the prevalence of visual acuity 6/6 or <6/6, 6/12, and 6/18 and
the factors associated with lower visual acuity. Results: Of the 6300 participants, 1660 (26.3%) were females.
Majority of the participants were from urban background (6084, 96.6%) and were of younger age group (18-
40 years—3786, 60.1%; 41-60 years—2187, 34.7%; >60 years—327, 5.2%). HVA was recorded as 6/6 both eyes
in 4136 (65.6%), at least 6/12 both eyes in 5691 (90.3%), and at least 6/18 both eyes in 5974 (94.8%) individuals.
Only 11 patients (0.17%) had VA worse than 6/60 with only 3 patients (0.003%) having bilateral VA <6/60. Older
age, female sex, lower education status, and low annual income were significant risk factors for poor HVA.
Conclusion: Poor education, lower income, female gender, and old age are significantly associated with poor
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HVA even in urban Western India despite relatively easy access to affordable eye care facilities.
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The two most common causes of decreased vision in India are
cataract and uncorrected refractive errors."® Most studies have
reported on one of three indices of vision: best-corrected visual
acuity (BCVA), visual acuity (VA) at a healthcare facility, ora VA
record in a community as part of an epidemiological survey.”*!
In these settings, it can be assumed that those with distance
glasses will wear the glasses for their appointment or for the
screening. However, it is the habitual visual acuity (HVA), the
vision they have in ‘day to day’ life, which determines their
true visual function. There are many people who may have
a refractive correction and so their BCVA may be normal,
however, if they do not wear their glasses regularly their
“real-life” vision is not the same as their BCVA.

Many people do not wear their prescribed glasses regularly,
and use them selectively, for activities such as driving,
watching a movie or if they feel they need to wear glasses. In
this cohort, the HVA determines their visual behavior as they
are not wearing their glasses for most of their daily activities.
HVA is difficult to ascertain in a hospital or epidemiological
study setting. It is accurately ascertained when VA is
checked unannounced and the person is seen in their natural
environment; in the ‘real world’.
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Previous studies in hospital and community settings have
documented various demographic factors associated with an
increased risk of visual disability due to refractive errors which
include low income, female sex, old age, lack of awareness, lack
of felt need, economic reasons and personal barriers.*" Lack
of felt need and lack of awareness for glasses are potentially
the most important causes for reduced HVA. To address these
issues, it is important to first ascertain the habitual vision of a
population and factors associated with poor HVA. While there
have been a large number of government initiatives to tackle
blindness from cataract,'®'” visual disability secondary to
refractive errors remains an area where more work is needed.
What is not known is the proportion of those with a refractive
error who wear their glasses regularly.

There have been no studies to evaluate habitual vision
in the urban population of Western India and to evaluate
factors associated with poor habitual vision in any Tier 1
city (Metropolitian city) of India. Mumbai, the financial
capital of India has a population of over 20 million. The
heterogeneous population varies in economic and educational
backgrounds, and are of various ethnic backgrounds, coming
from several smaller cities, towns, and villages across India.
Lack of awareness and lack of eye care facilities may not be
as significant in an urban population as it is in rural India.
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Therefore, data from rural India cannot be extrapolated to
urban populations. This study prospectively evaluated the
HVA in alarge cohort comprising of people in Mumbai. To the
best of our knowledge, this is the largest study to evaluate HVA
in Western India, specifically studying an urban population in
India’s largest metropolitan city, Mumbai.

Methods

Since 2016 there is a large on-going screening project in Mumbai
providing free screening for diabetes, hypertension and
common blinding eye conditions using a non-mydpriatic fundus
photo which is reviewed remotely by trained ophthalmologists.
The current cohort is taken from one of the screening events
in September 2018 that was conducted over 10 days during a
festival in Mumbai. About 50,000-60,000 people of various ages,
educational and socio-economic backgrounds visit this location
making it an ideal location to assess a heterogeneous cohort
that may be considered to be representative of a population of
a large urban city in Western India.

The study conformed to the tenets of the Declaration of
Helsinki, and an informed, written consent was obtained
from each of the study participants. Only those subjects who
volunteered for the screening program, and agreed to participate
in the questionnaire-based study were included in the evaluation.

Survey

Validated questionnaire surveys were modified using
community-based focus discussions. The survey was designed in
English and translated to Hindi and Marathi (backward-forward
translation); the two most common languages used in Mumbai.
Trained professional survey personnel administered the
questionnaire survey (Leadtech Private Limited, New Delhi,
India).

The first part of the survey was designed to collect basic
demographic data like age (2040, 40-60 and >60), sex (male,
female), educational status (<10 standard, graduate,
post-graduate), residence (Mumbai, other city or village),
income (Rs 50000/year, 50,000-2,00,000/year and >2,00,000/
year), etc. The second part of the survey collected the
participants results from the screening tests; blood pressure,
random blood sugar, HVA of the right and left eyes. See
Annexure 1 for the survey Questionnaire form.

HVA assessment

Trained opticians measured VA using standard Snellen charts
at 6 m distance. English letter charts, Hindi letter charts (using
Devanagari script) and ‘E’ charts were used.

HVA was measured as the vision the participant had when
they entered the screening event. If they were wearing distance
glasses HVA was assessed with glasses. If, however, they
entered the event without glasses but had glasses in their bag
and said they did not routinely wear glasses, HVA was assessed
unaided. Those who had only reading glasses were assessed
unaided. We believe this is the most accurate representation
of their “real-life” vision, the true HVA.

HVA of each eye was recorded using the standard
nomenclature. Participants with HVA less than 6/60 were
assessed for counting fingers at 1 meter, hand movements close
to face, perception of light and no perception of light [Fig. 1].

For this audit, we analyzed the HVA in each eye and use the
demographic data from the survey. Factors associated with poor
habitual vision, defined as vision less than 6/6 in both eyes, less

than 6/6 in one eye, vision less than 6/12 in both eyes, vision less
than 6/12 in one eye and vision less than 6/18 in both eyes (WHO
definition for moderate visual disability) were studied.

Statistical analysis

Statistical analysis was performed using the Statistical Package
for the Social Sciences II software program, version 23.0 (SSPS,
Chicago, Illinois). Data were presented in frequency (%) and
mean with standard deviation. Association of categorical variable
with demographic variable was assessed by chi-square test/
Fischer exact test. The normality of the data was tested using
the Kolmogorov-Smirnov test. The chi-square test was used for
comparison of dichotomous variables which were represented
as percentages. The correlation between the variables was tested
using the Pearson test and two-tailed Spearman’s rank correlation.
A value of P <0.05 was taken to be statistically significant.

Results

There were 31,982 participants who underwent the screening
tests. Of these, 6396 subjects agreed to participate in the
questionnaire-based survey. A total of 96 participants (1.5%)
were excluded from further analysis due to incomplete data
or duplication in the survey.

Of the 6300 eligible participants, 1660 were females (26.3%)
with 327 (5.2%) above 60 years, 2187 (34.7%) between 41—
60 years and 3786 (60.1%) between 18—40 years. There were
3294 (52.3%) participants who had not completed education till
the 10" standard, 2434 (38.6%) were graduates and 572 (9.1%)
had postgraduate degrees. Majority of the participants (6084;
96.6%) were residing within Mumbai and 216 (3.4%) were from
adjacent small towns and villages.

HVA was 6/6 both eyes in 4136 individuals (65.6%), at least
6/12 both eyes in 5691 (90.3%) and at least 6/18 both eyes in
5974 (94.8%) individuals. There were 4763 (75.6%) individuals
who had HVA of at least 6/6 one eye, 5966 (94.7%) individuals
had HVA of at least 6/12 in one eye and 6152 (97.7%) individuals
had HVA of at least 6/18 in one eye.

ASSESSMENT

VA better than or equal to
6/60

{ VISUAL ACUITY J

VA worse than 6/60

Recordedin standard Checked for counting fingers

nomenclature for each eye as
6/6, 6/9, 6/12,6/18, 6/24, 6/36,
6/60 etc.

If VAworse than CF,

checked for Hand movements
close to face (HMCF)

If worse than HMCF,

checked for perception of light
and projection of rays

Figure 1: Flowchart of Habitual Visual Acuity (HVA) assessment



844 INDIAN JOURNAL OF OPHTHALMOLOGY

Volume 69 Issue 4

Only 11 patients (0.17%) had VA worse than 6/60 in either
eye with only 3 patients (0.003%) having bilateral HVA <6/60.

Correlation of visual acuity with various parameters

HVA <6/6: Low HVA was found to be associated with older age
with an increasing trend of lower HVA with an increase in the
age group. In people >60 years, only 34.3% had HVA both eyes
6/6 compared to 74.5% in 20—40 years age group (P <0.001) and
VA of 6/6 in at least one eye was found in 48.9% versus 83.8%
in >60 years and 20-40 years age group respectively (P <0.001).
There were more males with good HVA compared to
females (69.1% versus 55.9% for both eyes 6/6 (P < 0.001) and
78.9% versus 66.3% for VA 6/6 in at least one eye) (P <0.001).

There was also a significant association of lower HVA
with education status and annual income (about 60% had
HVA both eyes 6/6 with education status <10* Std and annual
income <50,000 versus 71% with education status > graduate
and annual income >50,000) (P <0.001 for each). Tables 1 and 2
show the percentage of VA <6/6 in both eyes and at least one
eye respectively in different groups and the factors associated.

HVA <6/12: HVA <6/12 both eyes was seen in 609 (9.7%)
individuals and 334 (5.3%) individuals had HVA <6/12 in one
eye only.

The prevalence of HVA <6/12 both eyes was 28.1%
in >60 years, 15% in 40-60 years and 5% for 20-40 years
age group (P < 0.001). 8.3% males versus 13.5% females had
HVA < 6/12 both eyes (P < 0.001). With lower education
status (<10" Std.) and lower annual income (<50000), the
prevalence of HVA <6/12 both eyes was 12.8% and 12.9%,
respectively (P < 0.001 for each).

The prevalence of HVA <6/12 in one eye was also found to be
associated with age (14.7% in >60 years and 2.6% in 2040 years
age groups), female sex (2 times, 8.5% versus 4.2% in males),
lower education status (4 times, 7.2% in <10 Std versus 1.9% in
postgraduates), lower annual income (2 times, 12.9% in <50000
versus 6.2% in >2 lakhs) (P < 0.001 for all the parameters). The
residence was not found to be a determining factor (p 0.27).
Tables 3 and 4 show the percentage of VA <6/12 in both eyes
and at least one eye respectively in different groups and the
factors associated.

HVA < 6/18: HVA worse than 6/18 in both eyes was seen
in 326 (5.2%) individuals. Age, female sex, education status,
annual income as well as residence were found as significant
factors for moderate visual disability (P < 0.05). Table 5 shows
the percentage of VA <6/18 in both eyes in different groups and
the factors associated.

Fig. 2 shows a line graph to depict the declining HVA with
old age in the study population.

As there were very few individuals with severe visual
impairment (VA <6/60), association with baseline factors were
not evaluated.

Discussion

Visual acuity has an impact on the quality of life, performance
at work, intellectual development and reduced vision has been
shown to be associated with mood disorders, social isolation
and reduced quality of life.l"®!

This study found that the prevalence of HVA <6/6 in both
eyes in 34.3% and <6/12 both eyes in 9.7% of participants
attending a screening event in urban Western India. Older age,

Table 1: Correlation of visual acuity both eyes <6/6 with
various parameters

Parameter Visual acuity Visual Total P

6/6 acuity <6/6

Age (Years)

20-40 2822 (74.5%) 964 (25.5%) 3786 <0.001
41-60 1202 (55%) 985 (45%) 2187
>60 112 (34.3%) 215 (65.7%) 327
Sex
Females 928 (55.9%) 732 (44.1%) 1660 <0.001
Males 3208 (69.1%) 1432(30.9%) 4640
Education status
<10™ Std. 1972 (569.9%) 1322(40.1%) 3294 <0.001
Graduate 1746 (71.7%) 688 (28.3%) 2434
Post-graduate 418 (73.1%) 154 (26.9%) 572
Residence
Rural 128 (59.3%) 88 (40.7%) 216 0.04
Urban 4008 (65.9%) 2076 (34.1%) 6084
Annual income
<50000 1623 (568.7%) 1143 (41.3%) 2766 <0.001
50000-2 lakhs 1808 (71.8%) 710 (28.2%) 2518
>2 lakhs 705 (69.4%) 311 (30.6%) 1016

Table 2: Correlation of visual acuity <6/6 in at least one
eye with various parameters

Parameter Visual Visual Total P
acuity 6/6 acuity <6/6
Age (Years)
20-40 3174 (83.8%) 612 (16.2%) 3786 <0.001
41-60 1429 (65.3%) 758 (34.7%) 2187
>60 160 (48.9%) 167 (561.1%) 327
Sex
Females 1101 (66.3%) 559 (33.7%) 1660 <0.001
Males 3662 (78.9%) 978 (21.1%) 4640
Education status
<10™ Std. 2315(70.3%) 979 (29.7%) 3294 <0.001
Graduate 1978 (81.3%) 456 (18.7%) 2434
Post-graduate 470 (82.2%) 102 (17.8%) 572
Residence
Rural 157 (72.7%) 59 (27.3%) 216 0.3
Urban 4606 (75.7%) 1478 (24.3%) 6084
Annual income
<50000 1912(69.1%) 854 (30.9%) 2766 <0.001
50000-2 lakhs 2045 (81.2%) 473 (18.8%) 2518
>2 lakhs 806 (79.3%) 210 (20.7%) 1016

female sex, lower educational qualification and low income
are found as risk factors for lower HVA. These risk factors
have also been identified in other studies however this is the
first study to demonstrate that even in a large metropolitan
city the same factors are associated with low HVA. More than
one-third of our study population had HVA less than normal.
The proportion of participants with poor HVA increased with
age, with more than 66% of those aged >60 years having HVA of
less than 6/6. Global data on visual impairment by the Bulletin
of the World Health Organization (WHO) also mentions a high
prevalence of lower vision in older age >50 years.!"?! Various
studies have reported poor eye health-seeking behavior with
old age related to decreased mobility and increased dependence
on others to access eye care facilities.***! Education, sex and
income are other factors consistently related to worse VA.[1019]
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Visual Acuity and Age Table 3: Correlation of visual acuity worse than 6/12 both
18000 eyes with various parameters
16000 Parameter VA better VA worse  Total P
14000 than 6/12 than 6/12
15000 Age (Years)
20-40 3598 (95%) 188 (5%) 3786 <0.001
10000 41-60 1858 (85%) 329 (15%) 2187
oo >60 235 (71.9%) 92 (28.1%) 327
Sex
6000 Females 1436 (86.5%) 224 (13.5%) 1660 <0.001
- Males 4255(91.7%) 385 (8.3%) 4640
Education status
2000 <10™ Std. 2872 (87.2%) 422(12.8%) 3294 <0.001
. Graduate 2277 (93.5%) 157 (6.5%) 2434
20-40 years 40-60 years >60 years Post-graduate 542 (94.8%) 30 (5.2%) 572
—Both eyes 6/6 — Atleast one eye 6/6 —Both eyes 6/12 Residence
Atleast one eye 6/12 —Both eyes 6/18 Rural 188 (87%) 28 (1 3%)) 216 0.09
Figure 2: A line graph showing the relation of visual acuity with age Urban 5503 (90.5%) 581 (9.5%) 6084
in the study population Annual income
<50000 2410(87.1%) 356(12.9%) 2766 <0.001
50000-2 lakhs ~ 2328(92.5%) 190 (7.5%) 2518
In our study lower education and lower income groups were >2 lakhs 953 (93.8%) 63 (6.2%) 1016

associated with poor HVA.

Many studies from India have identified that women are
at a higher risk for poor VA. There are many possible reasons
for this, predominant amongst which are financial and social
dependence on male members of the family to access eye care.
Another reason is the patriarchal mindset and the perceived
‘lack of need’ for glasses amongst women.™™ It is to be noted
that even in urban India, HVA was worse amongst women.

There are several charitable, and government hospitals
providing eye examinations and glasses for free or at subsidized
rates. Therefore, access and affordability of eye care may not
be as significant reasons in our study, as they are in rural India
where facilities are limited and eye care may not be accessible
to all. Despite all the awareness that a large city subliminally
provides, education and income were found to be significant
factors for poor HVA. This highlights the need for awareness
campaigns in the urban population as well.

A population-based study from Tirunelveli district of South
India has reported presenting and best-corrected VA >6/18
in 59.4% and 75.7% respectively. In our study more than
almost 95% of the participants had HVA better than 6/18. Both
studies identified low education and income to be significantly
associated with poor VA. Another study from rural Rajasthan
in older adults (>50 years) reported presenting VA better than
6/18 in 47.6% cases which is also lower than in this study."" This
discrepancy of low VA between the urban and rural studies
may be explained by increased awareness and accessibility to
affordable eye care in urban India, which is lacking in rural areas.

In our study more than a third of the cohort had less than
6/6 vision in at least one eye. More than 5% were moderately
visually disabled as per the WHO classification. Our study
probably underestimates the true number of people with
poor HVA because our cohort was derived from a screening
program where participation was voluntary, and at a location
not necessarily close to their homes. It is therefore possible
that those with poor HVA, poor mobility and those with
limited access to transport due to vision issues may not have
participated in the screening, leading to an underestimation
of people with poor vision.

Table 4: Correlation of visual acuity 6/12 in at least one
eye with various parameters

Parameter Visual Visual Total P
acuity 6/12  acuity <6/12
Age (Years)
20-40 3688 (97.4%) 98 (2.6%) 3786 <0.001
41-60 1999 (91.4%) 188 (8.6%) 2187
>60 279 (85.3%) 48 (14.7%) 327
Sex
Females 1519 (91.5%) 141 (8.5%) 1660 <0.001
Males 4447 (95.8%) 193 (4.2%) 4640
Education status
<10™ Std. 3058 (92.8%) 236 (7.2%) 3294 <0.001
Graduate 2347 (96.4%) 87 (3.6%) 2434
Post-graduate 561 (98.1%) 11 (1.9%) 572
Residence
Rural 201 (93.1%) 15 (6.9%) 216 0.27
Urban 5765 (94.8%) 319 (5.2%) 6084
Annual income
<50000 2549 (92.2%) 217 (7.8%) 2766 <0.001
50000-2 lakhs 2433 (96.6%) 85 (3.4%) 2518
>2 lakhs 984 (96.9%) 32 (3.1%) 1016

Only 5% of our cohort was above 60 years of age. This
age group is at increased risk of low VA due to uncorrected
refractive errors, cataract and other ocular morbidities.
The cohort, therefore, does not accurately reflect the true
demographic of the country where more than 8.5% of the
population is above 60 years.*?!! Even though the screening
was conducted at a prominent and accessible location, a vast
majority of the participants were younger individuals. The
elderly may find it more difficult to participate in the screening
due to dependence on others for transport, limited mobility,
other health issues precluding their participation in a screening
event, lack of awareness about the screening event and possible
perception that the screening would be time consuming,
cumbersome and tiring.
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Table 5: Correlation of visual acuity 6/18 in both eyes with
various parameters

Parameter Visual Visual Total P
acuity 6/18  acuity <6/18
Age (Years)
20-40 3687 (97.4%) 99 (2.6%) 3786 <0.001
41-60 2013 (92%) 174 (8%) 2187
>60 274 (83.8%) 53 (16.2%) 327
Sex
Females 1531(92.2%) 129 (7.8%) 1660 <0.001
Males 4443 (95.8%) 197 (4.2%) 4640
Education status
<10™" Std. 3051 (92.6%) 243 (7.4%) 3294 <0.001
Graduate 2360 (97%) 74 (3%) 2434
Post-graduate 563 (98.4%) 9 (1.6%) 572
Residence
Rural 198 (91.7%) 18 (8.3%) 216 0.041
Urban 5776 (94.9%) 308 (5.1%) 6084
Annual income
<50000 2561 (92.6%) 205 (7.4%) 2766 <0.001
50000-2 lakhs 2424 (96.3%) 94 (3.7%) 2518
>2 lakhs 989 (97.3%) 27 (2.7%) 1016

Even in a metropolitan city like Mumbeai, at least a third of
the population was found to have HVA of less than 6/6 in both
eyes and at least 5% had moderate visual disability. The true
number of people with visual disability is probably larger and
can only be assessed by a systematic epidemiological study
designed to measure true HVA and not BCVA. Simple measures
like creating awareness about refractive errors and making
refractive correction more accessible may help improve HVA
in both in the rural and urban community.

A strength of this audit is that HVA was measured in the
community and the vision is the ‘real life” vision as the visit
to the screening was unplanned and vision was measured ‘as
is’, which means if they said they had glasses but were not
wearing them or had left the glasses in the car, the HVA was
the vision as they were when they arrived at the screening;
unaided.

Another strength of the study is the fact that the cohort was
heterogeneous, spontaneously selected, with wide variation
in education and economic backgrounds. Given that a trained
optometrist measured HVA in a standardized method,
and the survey was administered electronically by trained
professionals, the veracity of data is unquestionable. It is of
note that less than 2% of the participants who completed the
survey were excluded from the final analysis.

An obvious limitation of the study is that the Best Corrected
VA was not measured, and neither were the causes of lower VA
ascertained. Another limitation is that the factors responsible
for the lack of felt need were not studied. These lacunae may
be addressed in subsequent studies.

Conclusion

Our study of a large cohort in a tier 1 city is the first study
to demonstrate that the factors responsible for reduced
habitual vision remain the same in both rural and urban India
which are old age, female gender, poor education and lower
income status, but the prevalence of poor HVA is higher in
rural India.
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Annexure 1: Survey Questionnaire Form

Survey — Eyebetes

Demographic details:

Age: 20-40; 40-60; >60

Sex: Male; Female

Education: <10 standard; graduate; post-graduate

Residence: Urban; Rural

Religion: Muslim; Hindu; Christian; Sikh; Other

Income: <50,000/yr; 50000-200000 > 200000

Do you drive: No; Car; Motor-cycle; Bus; Truck

Test results: Fill twice to ensure accuracy (if not same error should show)
BP:__ / BP:___/ _

Blood sugar: _ _ _Blood sugar: _ _ _

Vision: RE 6/_ _; LE 6/_ _ (forced choice 6/9/12/18/24/36/60/CE/< CF)



