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Umesh Chandra Behera, Brooke Salzman1, Anthony Vipin Das2, Gumpili Sai Prashanthi2, Parth Lalakia3, 
Richard Derman3, Bharat Panigrahy

Access this article online
Website:  
www.ijo.in
DOI:  
10.4103/ijo.IJO_621_21
PMID:  
*****

Quick Response Code:

Purpose: To study the prevalence of systemic conditions in older adults, either self‑reported or discovered 
during routine eye examinations, at multitier eye‑care facilities over the past decade, and to explore their 
association with vision and common ocular disorders, including cataract, glaucoma, and retinopathy. 
Methods: Retrospective review of a large data set compiled from the electronic medical records of patients 
older than 60  years who presented to an eye facility of a multitier ophthalmology network located in 
200 different geographical locations that included urban and rural eye‑care centers spread across four 
states in India over a 10‑year period. Results: 618,096 subjects aged 60 or older were identified as visiting 
an eye facility over the 10‑year study period. The mean age of the study individuals was 67·28  (±6·14) 
years. A majority of older adults  (66·96%) reported being free of systemic illnesses. Patients from lower 
socioeconomic status had a lower prevalence of chronic systemic disease, but the presenting vision was 
poorer. Hypertension (21·62%) and diabetes (18·77%) were the most commonly reported chronic conditions 
in patients who had concomitant systemic illness with visual concerns. Conclusion: The prevalence of 
chronic systemic illnesses in older adults presenting to multitier eye‑care facilities is relatively low, except in 
those with diabetic retinopathy. These observations suggest a need to include active screening for common 
chronic diseases in standalone eye‑care facilities to achieve a more accurate assessment of chronic disease 
burden in the older population.

Key words: Cataract, chronic diseases, eye‑care service, geriatrics, glaucoma, retinopathy, socioeconomic 
status, visual impairment
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India is facing unprecedented demographic changes that are 
mirrored worldwide. Due to increasing longevity and reduced 
fertility, the population of those aged 60 and older is projected 
to nearly double over the next 30 years from 10% in 2020 to 19% 
in 2050. The proportion of people aged 75 and above is expected 
to increase by 340% by 2050.[1] The proportion of older adults 
who are considered the “oldest old,” aged 80 and older, is also 
rising significantly. This growth in the older population has 
significant implications for public health, related health care 
costs, and public policy.

With increasing age, visual impairment and blinding disorders 
occur with increasing frequency. The vision‑limiting ocular 
disorders that ensue with aging often reflect the concurrence of 
chronic conditions and overall health status. Visual impairment 
adversely impacts health‑related quality of life and ability to 
live independently,[2] increases mortality risk[3,4] and falls,[5] and 
commands significant community support services.[6]

The systemic conditions that afflict older adults presenting 
with visual problems are poorly studied in India. Understanding 
the systemic disease profile may help to identify risk earlier, plan 
effective intervention, and provide appropriate rehabilitation. 
Additionally, a closer focus on the aging population can 
reveal opportunities to better understand, expand, and 
impact the outcomes of therapies for conditions causing 
visual impairment. As older populations are heterogeneous 
in terms of health and function, a better understanding of the 
prevalence of systemic conditions and their relationship with 
visual impairment and treatment outcomes may help stratify 
approaches to older adults and better‑individualized eye care.

This study aimed to describe the distribution of systemic 
conditions that were either self‑reported or discovered during 
routine eye examinations at multitier eye‑care facilities 
over a 10‑year period and explore their association with 
common ocular disorders, including cataract, glaucoma, and 
retinopathy.

Cite this article as: Behera UC, Salzman B, Das AV, Prashanthi GS, Lalakia P, 
Derman R, et al. Prevalence of chronic disease in older adults in multitier 
eye‑care facilities in South India: Electronic medical records-driven big data 
analytics report. Indian J Ophthalmol 2021;69:3618-22.
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Methods
This retrospective, observational study included patients 
older than 60 years who presented to an eye facility that is 
part of a multitier ophthalmology network located in 200 
different geographical locations spread across four Indian 
states  (Telangana, Andhra Pradesh, Odisha, and Karnataka) 
from August 2010 through April 2020. Though most 
patients belonged to the abovementioned states, there was 
representation from all corners of India  [Fig.  1]. The ethics 
approval was waived given the retrospective nature of the 
study.

All patients filled out a standard consent form for electronic 
data privacy at the time of registration. None of the identifiable 
parameters of patient information were used in this analysis 
of the data set. Institutional ethics committee approval was 
waived given the retrospective nature of the study. The study 
followed the Tenets of the Declaration of Helsinki for human 
research.

The clinical data of each patient who underwent a 
comprehensive ophthalmic examination was entered into a 
browser‑based electronic medical records system  (eyeSmart 
EMR) by uniformly trained ophthalmic personnel and 
supervised by an ophthalmologist using a standardized 
template.[7] The hospitals at all levels of the pyramid used 
the same EMR software, and the data was sourced from the 
central server. The database was queried for all patients equal 
to or greater than 60 years at presentation, and the patients 
were included in the study as cases. The data points extracted 
for the study included demographic details, socioeconomic 
status  (based on their ability to pay for the care), systemic 
illnesses detected on routine medical workup, self‑reported 
systemic illnesses, ocular disease distribution, treatment 
outcomes, and indications for surgery. The systemic disease 
history and duration of the disease were analyzed using the 
finite state modeling algorithm.[8]

All patients received a comprehensive ocular workup at 
each clinic visit. Internist evaluation of systemic status was 
done before any intraocular surgical procedure and when an 
eye disease pointed to an underlying systemic condition. We 
defined a person as diabetic when their current plasma glucose 
level was ≥126 mg/dL, or 2h post‑load glucose was ≥200 mg/dL, 
or random plasma glucose was ≥200 mg/dL with hyperglycemia 
symptoms, or the HbA1c was  ≥6·5%.[9] Hypertension was 
defined as per the Indian norms specified by the National 
Health Mission as a systolic blood pressure of  ≥140 mmHg 
and a diastolic blood pressure of ≥90 mmHg.[10] Cardiovascular 
disease  (chiefly coronary artery disease) was defined using 
the World Health Organization definition.[11] Diagnosis of 
asthma, thyroid disorder, and rheumatoid arthritis was based 
on the medical history of prior or continued treatment for the 
individual diseases. A past or present history of treatment 
with anti‑tubercular treatment for pulmonary tuberculosis and 
any event of cerebrovascular ischemic event were noted. The 
subjects who were registered under government social security 
programs and received eye care at no cost were considered as 
low socioeconomic status (SES). The patients who paid out of 
pocket for their eye care were considered high SES.

Data were retrieved from the electronic medical record 
database and sorted into a Microsoft Excel  (version  16.40) 

spreadsheet. The descriptive statistics of mean, median, 
range, and standard deviation were employed to characterize 
the study population. Pivot tables with frequency data for 
different variables were constructed using Microsoft Excel. 
Categorical data were described in proportions and compared 
by Chi‑square test at α = 0.05.

Results
In the study period, 618,096 subjects aged 60 or older were 
included for analysis. The mean age of the study individuals 
was 67.28 (±6.14 years); 53·48% (n = 330557) were males. Close 
to three‑quarters (73.79%) of the cohort were in the 60–70‑year 
age bracket, with the hospital visits diminishing with increasing 
age [Table 1].

A majority of subjects (66.96%; n = 413906) reported being 
free of systemic illnesses. Hypertension and diabetes were 
the most commonly reported chronic conditions in patients 
who had concomitant systemic illness with visual concerns. 
Patients belonging to higher SES reported concomitant 
systemic illnesses more often than people in lower SES. This 
difference was significant for chronic conditions related to 
lifestyle (DM, hypertension, CAD, and stroke). Infection with 
tuberculosis, however, was more common in patients in the 
lower socioeconomic group [Table 2].

Figure 1: Representation of patients from various parts of India

Table 1: Age distribution of older adults visiting the 
eye‑care center

Age category Hospital visit for visual complaints

60‑70 years 73.79%

71‑80 years 22.23%

81‑90 years 3.73%
91‑100 years 0.25%
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Though nearly half of the subjects  (47%) seen at an eye 
facility came from a rural area, the majority (61%) belonged 
to higher SES. There was a seasonal pattern of hospital visits; 
there were fewer visits in April and May and a peak in 
July [Fig. 2].

Among the various eye ailments that were detected, 
cataract (76.73%) formed the major ocular disorder of this cohort, 
followed by glaucoma  (6.38%), diabetic retinopathy  (4.1%), 
and age‑related macular degeneration (1.8%). The majority of 
patients with cataract, glaucoma, and ARMD did not report the 
presence of chronic diseases [Fig. 3]. The prevalence of diabetic 
retinopathy among older adults with diabetes was 21.84%. The 
systemic diseases detected concurrently with cataract is shown 
in Table 3. Patients who reported TB and asthma had a higher 
incidence of cataract.

The majority of older adults with concurrent systemic 
illnesses sought eye care when the vision loss was in the mild 
to moderate range  (20/20 to 20/200). History of stroke and 
tuberculosis had a larger proportion of patients presenting 
with severe vision impairment  [vision worse than 20/200; 
Fig. 4]. The mean presenting vision for patients in low SES 
was worse  (OD 0.68; OS.0·70  –  Snellen equivalent: 20/100) 
than the patients in high SES  (OD 0.43; OS.0·42  –  Snellen 
equivalent: 20/50).

Discussion
Many chronic conditions increase in prevalence with age, which 
may influence the development of vision‑limiting disorders, 
and impact vision overall, both at presentation and over time. 
However, the systemic diseases that are known to have a direct 
impact on vision, i.e. diabetes and hypertension, were found 
in a relatively smaller proportion of older adults in this study 
compared with national population‑based studies.

The prevalence of hypertension, according to a recent 
nationwide study, was 29.7% in India.[12] However, with 
advancing age, the prevalence was much higher (51.5% for 65 
and older subjects).[12] The low prevalence in our cohort (21.62%) 
may be attributed to the self‑reported nature of the data. 
Conversely, it calls for active screening for hypertension in 
standalone eye‑care facilities as systemic workup is not a routine 
in these centers. Several epidemiological studies have implicated 
hypertension in the causation of cataract.[13‑17] Two‑third (75.35%) 
of the subjects in our cohort with a history of hypertension had 
cataract. Hypertension is also known to worsen existing diabetic 
macular edema and cause retinal venous occlusions.

Similarly, among men older than 65  years, the crude 
prevalence of diabetes in India is reported to be 14%, which is 
closer to the prevalence in our cohort (18·77%).[18] The overall 
prevalence of DR in our cohort was 4.1%, while the prevalence 
of DR in patients with DM was 21.84%. This is consistent with 
prior studies of the prevalence of DR among people with 
diabetes in India, showing a range from 9.6% to 28.2%.[19‑26] 
Three population‑based studies, the Beaver Dam Eye Study, 
Wisconsin Epidemiological Study of Diabetic Retinopathy, 
and the Barbados Eye Study, have documented the association 
between DM and cataract.[27‑30] In our cohort 70% of the patients 
with diabetes had cataract. One in five subjects presenting with 
cataract, glaucoma, and ARMD had associated hypertension 
and diabetes. Hence, it is imperative to actively screen for 
diabetes and hypertension on a routine basis in all 65‑and‑older 
subjects presenting with visual symptoms.

Figure 2: Variation in patient visits to the eye hospital in different 
months of the year

Table 2: Prevalence of Chronic Conditions in Older Adults

Systemic disease Overall Prevalence Prevalence in high SES Prevalence in low SES P

Diabetes Mellitus 18.77% 25·77 7.75 <0.001

Hypertension 21.62% 27·66 12.10 <0.001

Coronary artery disease 3.49% 4·69 1.59 <0.001

Stroke 0.75% 0·92 0.49 <0.001

Asthma 2.13% 2.14 2.11 0.316

Rheumatoid Arthritis 0.06% 0.09 0.00 <0.001

Hyperthyroidism 0.04% 0.07 0.00 <0.001

Hypothyroidism 0.10% 0.17 0.01 <0.001
Tuberculosis 0.21% 0.13 0.32 <0.001

Table 3: Cataract incidence in various systemic diseases

Systemic disease Incidence of cataract 
in systemic disease

n %

Diabetes Mellitus 81316 116039 70.08

Tuberculosis 1049 1274 82.34

Hypertension 98917 133605 74.04

Rheumatoid Arthritis 252 367 68.66

Asthma 10930 13161 83.05

Coronary artery disease 16523 21552 76.67

Hyperthyroidism 156 264 59.09

Hypothyroidism 429 644 66.61
Paralysis/Stroke 3498 4660 75.06
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There was a  lower prevalence of  CAD in our 
cohort  (3.5%). However, the age‑adjusted prevalence of 
CAD in participants >45 years was 18.7% in a cross‑sectional 
community‑based study in Kerala.[31] This could be a limitation 
of the hospital‑based data. Nevertheless, in a systematic review 
of CAD prevalence from India, Ahmad et  al.[32] commented 
that none of the studies conformed to the requirements of a 
high‑quality epidemiologic study.

SES is an important factor that influences the health, 
nutritional status, morbidity, and mortality of a population. 
SES also influences the acceptability, affordability, 
accessibility, and actual ground utilization of various 
available health facilities. In primary care settings, 
examinations of socioeconomic scales often reveal inequities 
in access to health care and poorer health outcomes. 
Socioeconomic factors influencing the development and 
progression of many clinical processes have been well 
documented.[33,34] In India, those in a lower SES have a lower 
life expectancy and higher rates of chronic illness, and may 
fail to access health care for prevention and treatment of 
early disease due to unaffordable out‑of‑pocket expenses.[35] 
In this study, 38.8% of the subjects belonged to low SES. 
The vision at presentation and at the last follow‑up visit 
followed a socioeconomic gradient. Patients in high SES 
had better vision at presentation despite chronic illnesses 
being more prevalent. Higher levels of education, better 
information on health, and easier access to health care 
may be the reason for this trend. Low education in lower 
SES may directly impair an individual’s ability to obtain 
effective care. Low awareness may become a barrier to the 
importance of seeking timely care due to reduced access to 
information on how and where to obtain care, either through 
formal channels or social networks. The results of this study 
may help develop strategies to focus attention on the older 
adults belonging to low SES as they are at higher risk of 
losing vision. Community outreach programs to detect 
eye diseases in rural and urban resettlement colonies may 
mitigate the problem.

The strength of this study is the exceptionally large 
patient sample representing the far corners of the country. 
The largest Indian study to date  (longitudinal aging study 
in India  ‑  LASI) from 35 states and union territories of 
India included only 31,464 elderly persons of age 60 and 

above.[1] The large data set helped estimate the common eye 
and systemic conditions prevalent at a hospital setting that 
could be compared with the population‑based prevalence 
studies. There were a few notable limitations in this study. 
First, data were retrospectively collected from a large dataset. 
Second, several variables, including the presence of chronic 
conditions, depended on self‑report and may be inaccurate. 
Our study involved patients who presented to an eye facility 
for evaluation of an eye problem. Hence, it may not capture 
older adults with asymptomatic systemic disease or represent 
the general population.

Conclusion
To our knowledge, this is the largest study in India to 
date  (>600,000 patients) that attempts to show correlations 
between major chronic diseases and known precursors of 
blindness among the elderly. Cataract was the most common 
ocular condition in older adults that affected vision. The 
prevalence of chronic systemic illnesses in older adults 
presenting to eye hospitals was relatively low in this cohort 
of elderly subjects. This highlights the need for internist 
workup of all older adults visiting an eye‑care facility because 
chronic diseases when self‑reported were found lower than 
the national prevalence. We recognize that self‑reported data 
among those who are economically disadvantaged may not 
accurately capture many cases of chronic disease, especially 
in asymptomatic conditions such as hypertension and early 
cardiovascular disease. Nevertheless, confirmatory data on 
both diabetes and tuberculosis, as well as the large sample 
size, suggest that lifestyle differences between the two groups 
are mitigating factors that should be considered for predicting 
a higher potential of vision impairment. This work suggests 
an opportunity to increase early outreach and accessibility 
to eye care to those in lower socioeconomic strata. The study 
observations may inform planning and allocation of health care 
resources while setting up elderly care service in a standalone 
ophthalmic hospital.
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