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Abstract
Background/objective To report on the prevalence and risk factors for near vision impairment (NVI) among the elderly in
residential care in Telangana State in India.
Methods Individuals aged ≥60 years were recruited from 41 ‘home for the aged’ centres in Hyderabad, India. All parti-
cipants had complete eye examinations including presenting and best-corrected visual acuity assessment for distance and
near. NVI was defined as binocular presenting near vision worse than N8 (6/15) among those who had a normal presenting
distance visual acuity of 6/18 in the better eye.
Results Of the 826 participants, the mean age was 74.4 years (standard deviation—8.4 years), 525 (63.6%) were women,
715 (86.6%) had at least school education. The prevalence of NVI was 51.2% (95% CI: 47.7–54.7) based on presenting
vision. On applying multiple logistic regression analysis, the odds of NVI were higher in 80 years and older age (OR: 2.17;
95% CI: 3.44–13.6). Those with school education (OR: 0.58: 95% CI: 0.36–0.94) and higher education (OR: 0.38; 95% CI:
0.21–0.69) had lower odds for NVI. Similarly, those with self-reported diabetes (OR: 0.69; 95% CI: 0.49–0.97), those using
spectacles (OR: 0.09; 95% CI: 0.05–0.16), and those who had undergone cataract surgery (OR: 0.51; 95% CI: 0.36–0.74)
had lower odds for NVI.
Conclusions NVI was common among the elderly in residential care in homes for the aged in Hyderabad, India. As most of this
NVI is correctable, a routine screening programme and dispensing of spectacles can be undertaken to address this vision loss.

Introduction

Globally, over 1.1 billion people have near vision impairment
(NVI) [1], the vast majority of which is due to presbyopia [2].

Over 826 million have NVI due to inadequate or lack of
correction [1]. The prevalence of presbyopia varies sig-
nificantly across different regions and also with the definitions
used [3–13]. Cataract surgery with intraocular lens implanta-
tion also can result in NVI with a need for spectacles for near
vision. NVI is easily corrected with spectacles at the com-
munity level without the need for complex eye care infra-
structure and resources. The global productivity loss due to
uncorrected presbyopia in the year 2011 was reported as the
US$11 billion [14]. Studies have also shown an increase in
productivity with appropriate correction of presbyopia [15].

India is aging and presbyopia will become an increas-
ingly large problem. Homes for the aged are emerging as a
more socially acceptable concept in India and there is a
rapid increase in the number of such homes. The data on the
health status of the elderly are limited in general, particu-
larly for eye health. With this background, the longitudinal
Hyderabad Ocular Morbidity in Elderly Study (HOMES)
was designed to provide vital data on vision impairment and
eye health status in the elderly in residential care in India
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[16]. The information from this study is expected to provide
the basis for developing eye care programmes for the
elderly throughout India. We previously have reported on
the burden of vision impairment for distance and uncor-
rected refractive error in this population [17, 18]. The pur-
pose of this paper is to report on the prevalence and risk
factors of NVI among elderly individuals living in resi-
dential care in Hyderabad in South India.

Materials and methods

Ethics approval

The HOMES study protocol was approved by the Institu-
tional Review Board of the Hyderabad Eye Research
Foundation, L V Prasad Eye Institute, and adhered to the
tenets of the Declaration of Helsinki. Each participant
provided written informed consent indicating their will-
ingness to participate in the study.

HOMES was conducted in ‘homes for the aged’ in
Hyderabad and adjoining regions of the Greater Hyderabad
Municipal Corporation in Telangana state. In total, 41 homes
were included in the study. All the residents aged 60 years
and older and residing in the homes for at least 1 month and
willing to participate were included in the study [18].

Study participants

In HOMES, 1182 out of 1513 (78.1%) eligible participants
were examined. Those examined and not examined were
similar in terms of gender (p= 0.31), however, the mean age
of those examined was slightly higher (75.0 versus 74.2
years; p= 0.05). Among those examined, 356 (30.1%) had
vision impairment (moderate or worse) for distance (pre-
senting visual acuity (VA) worse than 6/18 in the better eye)
and were excluded from the analysis [18]. The data of the
remaining 826 participants were analysed. This number of
participants was sufficient to assess the prevalence of NVI
with good precision.

Eye examination

A makeshift clinic was set up in each of the homes and eye
examinations were carried out. Detailed personal and
demographic information was collected before the eye
examination including age, gender, education, and marital
status. Self-report of diabetes and hypertension were also
collected. The HOMES examination protocol has been
described in detail in our previous publications [16–18]. In
short, the eye examination included visual acuity (VA)
assessment for distance and near, refraction, slit-lamp bio-
microscopy, intraocular pressure measurement, undilated

fundus examination, and retinal imaging. Presenting bino-
cular near vision was recorded in all individuals using a
Logarithm of the Minimum Angle of Resolution chart at a
fixed distance of 40 cm under ambient lighting conditions.
A light meter (Lutron LX-102 Light Meter, Taiwan) was
used to measure illumination. A minimum of 180 lux was
required for near vision assessment. Good lighting was
ensured by arranging the seating position of the subject
closer to the windows and the door. At the same time
precautions were taken to avoid glare. Additionally, wher-
ever possible the testing was carried out in open areas such
as corridors, dining halls, and prayer/meeting halls in the
homes. Both English letter optotypes and tumbling E
optotype VA charts were used. A letter by letter scoring
method was used. The last optotype that was identified
correctly was considered as an endpoint and recorded in log
MAR. Any participant who failed to identify even a single
optotype beyond the 0.4 line (N8 equivalent) on the chart
binocularly was considered to have NVI. The VA was
tested with the participant’s spectacles if used for seeing
objects at near. All subjects underwent objective refraction
(manual and autorefraction) as well as subjective refraction;
best-corrected VA was recorded for both distance and near
vision. NVI was defined as presenting near vision worse
than N8 (6/15) at 40 cm. [19, 20].

Data management

Data were entered into a database created in Microsoft
Access and the data analysis was carried out using Stata
Statistical Software for Windows, version 14 (StataCorp,
College Station, TX) [15]. The prevalence of NVI was
calculated and reported with 95% confidence intervals.
Univariable and multivariable logistic regression analyses
were performed to identify the factors associated with NVI.
Hosmer–Lemeshow goodness of fit test was used to assess
the model. Variance inflation factors were used to test for
collinearity between the covariates after fitting a bogus
multiple regression model. The odds ratio with 95% con-
fidence intervals was calculated. A two-tailed p value <0.05
was considered statistically significant.

Results

Characteristics of the study participants

Of the 826 participants included in the analysis, the mean
age was 74.4 years (standard deviation—8.4 years; range:
60–97 years), 525 (63.6%) were women, 715 (86.6%) had
at least school education, 112 (13.6%) were staying in ‘free
homes’, 349 (42.3%) were from ‘aided/subsidised’ homes
and 365 (44.2%) were from paid/private homes. In terms of
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systemic conditions, 500 (60.5%) reported having hyper-
tension and 261 (31.6%) had diabetes. At the time of
examination, 653 (79.1%) were using spectacles for near
and 544 (65.9%) had undergone cataract surgery in at least
one eye (Table 1). Spectacle use for near was associated
with older age (p= 0.012) and a higher level of education
(p < 0.01). In all, 438 (53%) participants had an eye
examination within the last 2 years. Reading books/news-
papers was reported as an important leisure activity by 417
(50.5%) of the participants, followed by watching television
by 336 (40.7%) and helping in routine household activities
by 118 (14.3%) participants.

Prevalence and risk factors of NVI

The prevalence of NVI was 51.2% (95% CI: 47.7–54.7;
n= 423) based on presenting vision. In univariable analy-
sis, the prevalence of NVI was lower among those with
higher levels of education (66.7 versus 40.9%; p < 0.01) and
among those who self-reported diabetes (44.0 versus
54.5%; p < 0.01). The prevalence was also lower among
current spectacle users for near compared to those without
spectacles (41.7 versus 87.3%, p < 0.01) and among those
operated for cataract in at least one eye (47.4 versus 58.5%,
p < 0.01) NVI (Table 1).

Among the participants with NVI, 263 (62.2%) partici-
pants improved by one line or more with the best correction.
Of these, 112 (42.6%) improved by one line, 95 (36.1%)
improved by two lines, and 56 (21.3%) improved by three
or more lines with correction.

Among the current spectacle wearers with NVI (n=
272), 30.5% (n= 83) of them improved by one line, 19.5%
(n= 53) improved by 2 lines, 7.0% (n= 19) improved by
≥3 lines with new correction. Similarly, among those who
were not using spectacles for near, 19.2% improved by one
line, 27.8% improved by two lines and 24.5% improved by
≥3 lines. Those without spectacles had more lines for
improvement (p < 0.01).

Those who did not have improved near vision with
correction (96/423 participants; 37.8%) had mild levels of
visual impairment (worse than 6/12 and equal to 6/18) for
distance and therefore not excluded from the study owing to
vision impairment definition used (<6/18). Among these, a
large proportion had early cataract (n= 54) followed by
posterior segment pathology (unhealthy appearing macula
(n= 13), diabetic retinopathy (n= 3) and optic nerve
changes (n= 4).

On applying multiple logistic regression analysis, the
odds of NVI were higher in 80 years and older age groups
as compared to those in 60–69 years age group (OR: 2.17;
95% CI: 3.44–13.6). Compared to those without any edu-
cation, those with school education (OR: 0.58: 95% CI:
0.36–0.94) and higher education (OR: 0.38; 95% CI:

0.21–0.69) had lower odds for NVI. Similarly, those with
self-reported diabetes (OR: 0.69; 95% CI: 0.49–0.97), those
using spectacles (OR: 0.09; 95% CI: 0.05–0.16), and those
who had undergone cataract surgery (OR: 0.51; 95% CI:

Table 1 Characteristics of the study participants and the prevalence of
NVI (univariable analysis).

Total in the
sample (n= 826)

Near vision
impairment n (%)a

p

Age group (years) 0.367

60–69 244 126 (51.6)

70–79 330 160 (48.5)

80 and above 252 137 (54.4)

Gender 0.87

Male 301 153 (50.8)

Female 525 270 (51.4)

Education level <0.01

No schooling 111 74 (66.7)

School education 529 273 (51.6)

Higher education 186 76 (40.9)

Years of residence 0.38

<5 years 542 286 (52.8)

5–9 years 148 74 (50.0)

≥10 136 63 (46.3)

Hypertension 0.315

Yes 500 249 (49.8)

No 326 174 (53.4)

Diabetes 0.005

Yes 261 115 (44.1)

No 565 308 (54.5)

Mobility score <0.01

Immobile/Bedridden 53 35 (66)

Mobile with support 243 139 (57.2)

Independent 530 249 (47.0)

Type of home 0.1

Private home 365 171 (46.8)

Aided/partially paid 349 187 (53.6)

Free 112 65 (58.0)

Smoking status 0.89

Never 683 349 (51.1)

Current/past 143 74 (51.7)

Alcohol consumption 0.14

Never 689 345 (50.1)

Current/past 137 78 (56.9)

Present spectacles
use for near

<0.001

Yes 653 272 (41.7)

No 173 151 (87.3)

Last eye check-upb <0.01

<2 years 438 191 (43.6)

≥2 years 364 209 (57.4)

Cataract surgery in
either eye

<0.01

Yes 544 258 (47.4)

No 282 165 (58.5)

Total 826 423 (51.2)

aRow percentage presented.
bData not available on 24 participants.
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0.36–0.74) had lower odds for NVI. Gender, type of home,
years of residence at home, and self-report of hypertension
were not associated with NVI (Table 2).

Discussion

More than half of the residents in homes for the aged in
Hyderabad had NVI, of which over 60% could be easily be
addressed by dispensing a pair of new spectacles. Half of
the participants reported that they had not had an eye
examination within the last 2 years. This highlights a large
unmet need for correction of NVI among the elderly in
residential care. Older individuals spend much of their time
engaged in near tasks, and reading was rated the most
important leisure activity among the elderly in our study. A
lack of clear near vision can significantly impact their
quality of life [12, 20].

Strikingly, nearly half of those studied who had spectacles
for use at near still had NVI. As we reported previously, these
residents of homes for the elderly need more frequent eye
examinations to update their spectacles [17]. Furthermore,
nearly half the participants had prior cataract surgery and a
substantial proportion of these individuals had presenting
NVI. This same group has a large burden of uncorrected and
inadequately corrected refractive errors for distance [18].
Clearly, for cataract surgical services to be truly successful
programmes, there is a need to place more emphasis on long-
term outcomes including the need for spectacles and mon-
itoring for posterior capsular opacification [18].

Several population-based studies in India and elsewhere
have reported a high burden of NVI [1, 2, 4, 5, 7, 10, 21–24]
with prevalence ranging from as low as 45% in Prakasam
district in India to as high as 89% in East Africa
[1, 2, 4, 5, 7, 10, 21–24]. Over one billion people suffer from
NVI worldwide [2]. We reported a large unmet need for
presbyopic correction among the elderly living in residential
care in rural areas in our previous publication [25]. The
prevalence of NVI is higher in our study compared to <40%
found in earlier studies from the same state is possibly due to
the older age of the participants in our study compared to
those aged 40 years and older in other studies [23, 26].

We found that the oldest residents in our study had the
highest odds of NVI likely owing to limited uptake of
services due to systemic comorbidities. Also, 46% of the
participants had issues with mobility hence were unable to
access eye care services as they are dependent on either
home authorities or family members to seek eye care. As
expected, those with a higher level of education had lower
odds for NVI. These individuals likely are more sensitive to
decreased near vision and seek care to correct their pres-
byopia. Higher education is also an indicator of a better
economic status and hence these individuals likely had

more resources at their disposal to seek eye care. We found
a higher prevalence of spectacle use for near among those
with higher levels of education. That said, rates of NVI

Table 2 Multivariate analysis showing the association between NVI
and socio-demographic variables and other risk factors.

Odds ratio (95%
confidence intervals)a,b,c

p values

Age group (years)

60–69

70–79 1.30 (0.87–1.95) 0.19

80 and above 2.17 (1.37–3.44) <0.01

Gender

Male Reference

Female 1.00 (0.65–1.55) 1.00

Education

No education Reference

School education 0.58 (0.36–0.94) 0.03

Higher education 0.38 (0.21–0.69) <0.01

Type of homes

Free home Reference

Partially paid/aided 1.02 (0.63–1.66) 0.93

Completely paid/
private homes

0.76 (0.46–1.28) 0.3

Years of residence

<5 years Reference

5–9 years 0.99 (0.65–1.50) 0.96

≥10 years 0.77 (0.51–1.18) 0.24

Smoking status

Present Reference

Past/current 1.04 (0.62–1.77) 0.87

Alcohol status

Present Reference

Past/current 1.26 (0.77–2.07) 0.36

Diabetes

No Reference

Yes 0.69 (0.49–0.97) 0.03

Hypertension

No Reference

Yes 0.96 (0.70–1.33) 0.83

Present spectacle use

No Reference

Yes 0.09 (0.05–0.16) <0.01

Cataract surgery

No Reference

Yes 0.51 (0.36–0.74) <0.01

aNear vision impairment as the outcome and all the predictors entered
at the same time.
bHosmer–Lemeshow test for goodness of fit for the regression model,
p= 0.64.
cMean variance inflation factor (VIF) for the multiple logistic
regression model= 1.28.
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were similar in all types of homes with no difference in
charitable homes versus paid ones. While counterintuitive,
those with diabetes had lower rates of NVI. While one
explanation for the lower rate of NVI among diabetics
might have been more frequent eye examinations, as per the
self-report, this was not the case. It is difficult to explain this
finding.

Also, those with present spectacles and those who had
cataract surgery had lower odds for NVI. Our region has
unusually high rates of cataract surgery largely owing to the
sustained outreach of several non-government eye hospitals
focused on ensuring that all those who need it can access
cataract surgery. The high prevalence of NVI suggests a
lack of follow-up care after initial cataract surgery. We also
found that years of residence was not associated with NVI.
Most elderly (65%) were in homes for <5 years.

We found that over a third of the participants could not
improve in their presenting near vision with correction
suggestive of underlying pathology (cataract and macular
degeneration). We used presenting near vision worse than
N8 as a criterion for defining NVI as this letter-size corre-
sponds to the font size used in newspapers and other reading
material. This is also recommended by other researchers [2].
We have used presenting VA as it represents the day-to-day
‘real-life’ vision of the participants. Our previous report on
NVI also used a similar approach [27].

We have included only the participants who had pre-
senting distance VA of 6/18 or better in the better eye. This
inclusion criterion certainly led to an underestimation of
NVI in our study as those with distance VI were excluded.
Those excluded included some with VI due to uncorrected
refractive errors. Had we included these participants, more
people might have benefited from refractive correction for
NVI. Over 95% of those who had distance VI also had NVI.
We included homes for the aged centres in the urban region
and hence results from our study can be extrapolated to
other urban areas in India. We had a good response rate and
undertook a comprehensive eye health assessment. How-
ever, we have not recorded unaided near vision and hence
unable to calculate the spectacles coverage for presbyopia.

The policy and programme implications of this study are
significant. Over 60% of NVI can be corrected easily and
inexpensively using spectacles and can be expected to
benefit the elderly to regain good near vision. Homes for the
aged are becoming more common in urban areas in India.
As the eye care situation in urban areas across the country is
similar, we believe that our results are generalizable to other
urban regions in the country as a whole. Currently, eye care
is not provided as a routine in homes for the aged in India.

There is thus a need for a systematic approach that
includes regular eye examinations and provision of spec-
tacles for distance and near vision. In our previous pub-
lications, we have proposed several approaches to address

uncorrected refractive errors in the elderly in residential care
and most of them will apply to address NVI as well [17]. A
third of the elderly had not had an eye examination in the
last 3 years which established the need for eye care provi-
ders to ‘reach out’ to the elderly in homes. Presbyopia
correction is a basic minimum that can be provided at a low
cost to the elderly to enhance their quality of life. Most
leisure time activities that older people are engaged in
require near vision. Correction of their presbyopia could
improve their quality of life. In conclusion, our study pro-
vides valuable insights on NVI which could help in plan-
ning eye care services for the elderly in residential care to
contribute towards healthy aging in India.

Summary

What was known before

● Near vision impairment is common in the elderly
population. There is limited data on vision impairment
among the elderly in residential care.

What this study adds

● Highlights the burden of near vision impairment among
the elderly in residential care in India.
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