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ABSTRACT

Context/Background: Chronic diseases like diabetes are at risk of developing heart disease. Therefore, it is
crucial to identify the high-risk population, which would help policymakers and interventionists focus on
vulnerable groups. This study aims to determine the prevalence, risk factors, and coexistence of other
diseases with diabetes.

Methodology: Secondary data from Longitudinal Aging Study in India (LASI), Wave 1 (2017-18) was used for
the study. A sample of 65,562 men and women aged 45 years and above have been included in the analysis.
Univariate, bivariate, and multivariate statistical analysis was used for the analysis.

Results: Overall, (12.4%) of Indians have self-reported diabetes. The prevalence of diabetes is (12.9%)
among men and (11.9%) among women. Geographic variations were observed with higher rates in south
India. Depression, lack of physical activity, obesity, increase in age, family history of diabetes, higher level of
education, and wealth quintile were all significant risk factors for diabetes among men and women. Diabetes
is associated with other chronic conditions such as heart disease, hypertension, and diseases of the bones and
joints.

Conclusions: Although self-reported data underestimate the disease burden, it is evident that the prevalence
of self-reported diabetes is high. India should address the risk of diabetes by promoting and encouraging a
healthy lifestyle.
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INTRODUCTION

India is currently experiencing an unprecedented
wave of demographic changes. While increasing
longevity and falling fertility have resulted in a ‘de-
mographic dividend,” which led to dramatic growth
in the population of elderly aged 60 years and
above. There is a substantial increase in the global
share of older people aged 60 years and above and
will continue to reach 2 billion by 2050.13 Non-
communicable diseases (NCDs) are typically pre-
sent in individuals aged 55 years or older in devel-
oped countries. Their onset occurred in India a dec-
ade earlier, less than age 45. The elderly is one of
the most vulnerable groups in terms of NCDs.}# Di-
abetes mellitus (DM) is a chronic metabolic disease
characterized by elevated blood glucose.> Type 2
diabetes is the most common diabetes, usually in
adults, when the body does not produce insulin.
Universally in 2019, 463 million people lived with
diabetes. And 77 million individuals are living with
diabetes in India.t-8

The prevalence of diabetes differs significantly not
only between countries but as well within coun-
tries. In India, in the review of several studies, the
prevalence of diabetes ranges from (7.5%) to
(24%) and shows that diabetes increases with an
advance in wealth status.#® Several studies have
found that diabetes increases gradually with ad-
vancing age. It is also affected by biological factors;
however, they are influenced by numerous socioec-
onomic, demographic, and lifestyle factors.10-12

The survey conducted in Gujarat shows that risk
factors associated with diabetes were obesity, lack
of physical activity, and living a sedentary life.13 In
several studies male gender, body mass index BMI
and the increased waist-hip ratio were positively
correlated with diabetes.1416 A study in the metro-
politan city of Delhi found that obesity, hyperten-
sion (25.9%), and diabetes (19.1%) were most
commonly associated.l” Another study has found
that factors strongly associated with comorbid dia-
betes and hypertension include the elderly age
group, obesity, and a family history of diabetes.18

The epidemiological transformation associated
with changes in food habits and decreased physical
activity is the fundamental cause of the diabetes ep-
idemic.12 Multiple non-modifiable risk factors such
as age, ethnicity, and family history have been pro-
spectively associated with diabetes mellitus.!® Dia-
betes-related complications include kidney disease,
neuropathy, blindness, and result in a heavy eco-
nomic burden on the health care system.2? Diabetes
increases the risk of many serious health complica-
tions, high blood pressure, stroke, and CVD are
common problems in diabetes patients.21.23

As, it is said that genetics lock the gun, whereas life-
style pulls the trigger, studies have shown that a
lack of physical activity is strongly associated with
diabetes. With the adoption of the western lifestyle
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and due to the change in lifestyle and urbanization,
diabetes mellitus is rising globally among the elder-
ly. Therefore, they are at high risk of developing
heart diseases, and this is one of the most signifi-
cant challenges to health care, with the rising aging
population in India. Moreover, it is essential to un-
derstand and identify the high-risk group under-
standing how diabetes differs in countries as large
as India is vital for targeting prevention and inter-
vention.!t 22 As discussed above there are numer-
ous studies in India. However, due to the diversity
of the Indian population, study to date is restricted
to the regional, state, or community level. Moreo-
ver, most studies focus on the adult population and
limited research has generalized to the entire Indi-
an elderly population. The recent Longitudinal Ag-
ing Study in India (LASI) study has data at the state
level covering the maximum of elderly people.
Therefore, the present study aims to examine the
prevalence of diabetes, identify the risk factor and
associated morbidities.

METHODOLOGY

Data source: This study has utilized the secondary
data from the Longitudinal Aging Study in India
(LASI), Wave 1, which was conducted from (2017-
18) under the aegis of the Ministry of Health and
Family Welfare (MoHFW), Government of India, co-
ordinated by the International Institute for Popula-
tion Sciences (IIPS), Mumbai in collaboration with
the Harvard T.H. Chan School of Public Health
(HSPH) and the University of Southern California
(USC).t The wave-1 of LASI covers all 30 states and 6
Union Territories of India (excluding Sikkim) with
older adults aged 45 years and above and their
spouses regardless of age. LASI data was collected
based on internationally comparable research de-
signs and tools for national policy-making and long-
term scientific research. The survey provides reliable
and continuous scientific data on India's older popu-
lation's health, social, mental, and economic well-
being. This study focuses on self-reported diabetes.
Various socio-economic, demographic, and lifestyle
characteristics based on men and women have been
used. A sample of 65,562 men and women aged 45
years and above have been included in the analysis.

Variables: Various questions such as the health
problems of individuals were asked, including ‘Has
any health professional ever diagnosed you with dia-
betes or high blood sugar?’. Therefore, the outcome
variable utilized for the present study is “Diabetes”:
Ever diagnosed with diabetes “1=Yes, 0=No”. This
study incorporates several predictor variables to un-
derstand their relationship with the outcome varia-
bles. The socioeconomic and demographic, and life-
style factors that have been included in the analysis
are age, sex, education, caste, religion, Monthly Per
Capita Expenditure (MPCE) quintile, marital status,
family history of diabetes and hypertension, Body
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Mass Index (BMI), abdominal obesity by waist cir-
cumference, depression, physical activity, smoking,
alcohol use, use of smokeless tobacco, work status,
place of residence (“rural” and “urban”). And several
self-reported diseases in the form of (“yes,” or “no”
such as cancer, lung disease, heart disease, stroke,
bone/joint disease, physical or mental impairment,
neurological or psychiatric illness, high cholesterol
hearing, and vision problems.

Statistical analysis: Bivariate, and multivariate sta-
tistical analysis was performed using STATA 16,
[Texas 77845 USA College Station, Stata corp]. The
prevalence of diabetes was estimated by sex and
place of residence among older men and women in all
the states and UTs of India. Multivariate binary lo-
gistic regression has been carried out to estimate the
odds ratio of lifestyle behaviour on the occurrence of
diabetes, without controlling socio-demographic fac-
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tors and after controlling these factors. Furthermore,
the chi-square test measures the association between
diabetes and other morbid conditions.

RESULTS

Prevalence of diabetes by states and residence

Table 1 shows the prevalence of self-reported diabe-
tes among older men and women in various states
and UTs of India. The prevalence of diabetes is
(12.4%). The prevalence of diabetes is (12.9%)
among men and (11.9%) among women. Among all
the states, Kerala men and women have shown the
highest prevalence of diabetes, i.e, (32.8%) and
(28.3%) respectively. Overall, it is observed that the
prevalence of self-reported diabetes is higher among
older men as compared to women in India.

Table 1: Self-reported prevalence of diabetes among elderly (45+) men and women by states/UTs in

India, LASI Wave 1, 2017-18

State Sample Size (n) Men Women Total Rural Urban Total
North 11966 12.2 109 11.5 7.9 17.7 11.5
Chandigarh 932 20.3 22.6 219 0 22.0 21.9
Delhi 1171 20.6 17.6 18.9 4.5 19.1 18.9
Haryana 1757 8.8 7.3 8.7 6.2 13.3 8.7
Himachal Pradesh 1255 114 14.0 13.2 12.5 20.3 13.2
Jammu & Kashmir 1486 6.1 10.3 7.8 5.0 14.2 7.8
Punjab 1972 12.6 18.0 17.0 12.7 24.5 17.0
Rajasthan 2131 10.7 6.3 8.4 6.6 14.1 8.4
Uttarakhand 1262 10.3 8.3 9.7 6.6 17.6 9.7
Central 8907 8.4 6.3 7.3 5.6 13.4 7.3
Chhattisgarh 1901 8.3 6.1 7.2 4.4 16.5 7.2
Madhya Pradesh 2717 6.7 5.7 6.3 4.3 11.7 6.3
Uttar Pradesh 4289 9.0 6.4 7.7 6.2 13.7 7.7
East 11580 10.1 8.9 9.5 6.5 19.3 9.5
Bihar 3297 7.9 7.7 7.8 6.7 15.7 7.8
Jharkhand 2228 11.3 7.7 9.9 6.4 20.3 9.9
Odisha 2621 9.6 6.7 8.2 6.5 18.2 8.2
West Bengal 3434 10.4 10.1 11.6 6.3 20.4 11.6
Northeast 8513 8.7 6.9 7.7 6.2 13.2 7.7
Arunachal Pradesh 982 8.9 51 6.9 7.6 41 6.9
Assam 2019 8.6 6.4 7.6 6.3 13.5 7.6
Manipur 1251 14.1 8.5 10.1 7.5 14.3 10.1
Meghalaya 886 2.3 4.4 3.8 2.5 8.6 3.8
Mizoram 1129 7.0 7.2 8.8 3.6 13.5 8.8
Nagaland 1202 5.3 8.3 7.7 5.9 12.4 7.7
Tripura 1044 10.4 7.9 9.5 7.3 14.6 9.5
West 8894 14.2 12.7 13.4 9.6 18.6 13.4
Dadra & Nagar Haveli 989 10.2 7.8 9.9 5.2 14.1 9.9
Daman & Diu 903 23.2 13.3 18.2 14.3 19.3 18.2
Goa 1265 24.3 21.8 23.8 19.9 25.7 23.8
Gujarat 2145 13.5 14.0 13.2 9.6 18.2 13.2
Maharashtra 3592 14.4 12.2 13.3 9.5 18.6 13.3
South 15702 20.2 20.1 20.2 14.9 27.9 20.2
Andaman & Nicobar 1113 13.9 21.0 21.2 16.0 29.8 21.2
Andhra Pradesh 2399 19.9 17.7 19.3 15.1 29.4 19.3
Karnataka 2083 17.4 26.4 16.9 8.9 31.2 16.9
Kerala 2300 32.8 28.3 28.8 27.4 30.4 28.8
Lakshadweep 1062 24.1 20.0 233 17.4 24.1 23.3
Puducherry 1288 22.8 23.0 24.2 4.4 26.6 24.2
Tamil Nadu 3205 20.1 19.7 21.0 17.3 24.9 21.0
Telangana 2252 14.2 11.0 14.2 7.3 27.4 14.2
India 65562 12.9 119 12.4 8.6 20.5 12.4
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The prevalence of diabetes is (8.6%) in rural areas
and (20.5%) in urban areas. In rural areas, among all
the states Kerala has shown the highest prevalence of
diabetes i.e., (27.4%). In urban areas, Karnataka has
shown the highest prevalence (31.2%). Overall, it is
observed that the prevalence of diabetes in urban ar-
eas has higher rates as compared to rural areas in
several states of India.

Risk factors for diabetes

Table 2 two models have been applied to see the ef-
fect of lifestyle behaviour on the occurrence of diabe-
tes, without controlling socio-demographic factors
and after controlling these factors. In the first model,
modifiable risk or health behaviour risk is included,
and in the second model along with health behaviour
all the socio-economic and demographic are included
in the analysis.

Table 2 and model 1 evaluate the association be-
tween various lifestyle behaviour risks and diabetes
among both men and women and the total India after
controlling socio-demographic factors. The risk of di-
abetes was 1.2 times higher among both men and
women (AOR=1.18; CI: 1.04-1.26) who have depres-
sion all the time compared to those who never or
rarely have depression. And it remains the same be-
fore and after controlling for socio-economic factors.
Those elderly men and women who never had vigor-
ous physical activity are 1.2 times (AOR=1.25; CI:
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1.14-1.36) and 1.1 times (AOR=1.12; CI: 1.01-1.25)
more likely to have diabetes compared to those who
have to perform physical activity every day. Moreo-
ver, it increases to 1.7 times (AOR=1.66; CI: 1.52-
1.79) in men and 1.6 times (AOR=1.60; CI: 1.45-1.77)
in women after controlling socio-economic and de-
mographic factors. In the case of elderly men, the use
of smokeless tobacco and smoking shows to have a
negative impact on diabetes. For women, use of
smokeless tobacco, smoking, and alcohol use shows a
negative impact on diabetes. However, it disappeared
after controlling for socioeconomic factors.

Table 2 and model 2 evaluate the association be-
tween various behaviour risks and demographic and
socioeconomic characteristics with diabetes among
men and women. Among men who have normal BMI
and overweight/obese are 1.3 times (AOR=1.31; CI:
1.18-1.44) and 1.8 times (AOR=1.79; CI: 1.59-2.01)
respectively more likely to have diabetes compared
to those who are underweight whereas among wom-
en who have normal BMI and overweight/obese are
1.5 times (AOR=1.49; CI: 1.31-1.70) more likely to
have diabetes compared to those who are under-
weight. Again, men and women who have abdominal
obesity by waist circumference are 1.4 times
(AOR=1.39; CI: 1.23-1.57) and 1.5 times (AOR=1.50;
CI: 1.50-1.82) respectively more likely to have diabe-
tes compared to those elderly who doesn’t have ab-
dominal obesity.

Table 2: Adjusted odds ratio and confidence interval showing the effect of lifestyle behaviour on dia-
betes: Result from logistic regression analysis, LASI Wave-1,2017-18

Background Characteristics Men Women
Model 1 Model 2 Model 1 Model 2
AdjOR 95%CI  AdjOR 95%CI AdjOR 95%CI AdjOR 95%CI

Modifiable risk

Depression level

Rarely/never®

Sometimes 1.01 [0.94,1.10] 1.05 [0.97,1.15] 1.09* [1.01,1.18] 1.13** [1.05,1.23]

Often/all the time 1.17** [1.05,1.30] 1.18* [1.06,1.32] 1.15** [1.04,1.26] 1.15** [1.04,1.27]

Physical activity

Daily®

Weekly 0.95 [0.84,1.08] 0.99 [0.87,1.14] 0.92 [0.78,1.08] 0.95 [0.80,1.22]

Monthly 1.14 [0.95,1.34] 1.08 [0.90,1.35] 0.90 [0.74,1.11] 0.86 [0.70,1.06]

Hardly/never 1.66*** [1.52,1.79] 1.25*** [1.14,1.36] 1.60*** [1.45,1.77] 1.12* [1.01,1.25]

Smokeless tobacco

Never®

Used in the past 0.97 [0.81,1.16] 1.11 [0.92,1.35] 1.15 [0.89,1.49] 1.14 [0.88,1.50]

Currently using 0.61*** [0.56,0.67] 0.87** [0.79,0.97] 0.75*** [0.67,0.84] 0.92 [0.82,1.03]

Smoking

Never®

Past smokers 1.00 [0.90,1.15] 0.91 [0.80,1.04] 0.72 [0.51,1.02] 0.88 [0.61,1.26]

Currently smoking 0.53*** [0.48,0.59] 0.69*** [0.62,0.76] 0.27** [0.19,0.38] 3.9 [0.28,0.55]

Alcohol

No®

Yes 0.97 [0.90,1.06] 1.00 [0.92,1.09] 0.55*** [0.43,0.70] 0.75 [0.59,0.97]

BMI

Thin/underweight®

Normal 1.31*%** [1.18,1.44] 1.19%** [1.07,1.32]

Overweight/obese 1.79*** [1.59,2.01] 1.49*** [1.31,1.70]

Abdominal obesity by waist circumference

No®

Yes 1.39%** [1.23,1.57] 1.65%** [1.50,1.82]
Continue....
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Background Characteristics

Men

Women

Model 1

Model 2

Model 1

Model 2

AdjOR  95%CI

AdjOR  95%CI

AdjOR  95%CI

AdjOR  95%CI

Non-Modifiable risk

Age

45-59®

60+ 1.57*** [1.44,1.72] 1.60*** [1.48,1.73]
Education

No schooling®

Primary 1.25*** [1.09,1.43] 1.36*** [1.22,1.53]
Secondary 1.47*** [1.32,1.64] 1.08*** [1.08,1.30]
Higher 1.75*** [1.57,1.97] 1.09 [0.98,1.22]
Caste

SC®

ST 0.78** [0.66,0.92] 0.72*** 10.62,0.84]
0OBC 1.01 [0.90,1.14] 0.95 [0.85,1.06]
Others 1.01 [0.90,1.14] 1.06 [0.94,1.18]
Religion

Hindu®

Muslim 1.09 [0.98,1.23] 1.19*** [1.07,1.32]
Christian 1.08 [0.93,1.26] 1.37*** [1.20,1.57]
Others 1.15 [0.97,1.37] 1.13 [0.96,1.33]
Marital Status

Currently married®

Widowed 0.62** [0.44,0.90] 1.99*%* [1.40,2.84]
Divorced, Separated, Disserted 0.69 [0.46,1.02] 1.79** [1.21,2.66]
MCPE quintile

Poorest®

Poorer 1.29*%* [1.33,1.46] 0.94 [0.83,1.06]
Middle 1.31*** [1.15,1.49] 1.14* [1.02,1.28]
Richer 1.57*** [1.38,1.78] 1.25%%* [1.12,1.41]
Richest 1.79*** [1.58,2.03] 1.38*** [1.23,1.55]
Work status

Never worked®

Work in the past 0.81* [0.67,0.97] 1.0 [1.40,2.84]
Currently working 0.62*** 10.56,0.67] 0.58*** [1.21,2.66]
Family history of Diabetes

No®

Yes 2.81*** [2.59,3.05] 2.57*** [2.38,2.78]
Residence

Rural®

Urban 1.67*** [1.54,1.81] 1.68*** [1.56,1.81]

It is evident from the analysis that age has a signifi-
cant positive effect on diabetes i.e., elderly aged 60+
men and women are 1.6 times (AOR=1.57, CI: 1.44-
1.72) and 1.6 times (AOR=1.60, CI: 1.48-1.73) respec-
tively, more likely to have diabetes as compared to
elderly aged (45 to 59). The odds of having diabetes
are increasing with an increasing year of schooling
for men whereas, in the case of women, the elderly
who have received primary are 1.4 times (AOR=1.36,
CI: 1.22-1.53), more likely to have diabetes than
those women who did not receive any education.
Those men and women who belong to ST have 0.78
times (AOR=0.78, CI: 0.66-0.92) and 0.72 times
(AOR=0.72, CI: 0.62-0.84) lower risk of diabetes than
SC women. Widowed men have 0.62 times
(AOR=0.62, CI: 0.44-0.9), reduced risk of having dia-
betes compared to married men, and widowed wom-
en are 2 times (AOR=1.99, CI: 1.40-2.84), more likely
to have diabetes than currently married women. The
odds of having diabetes in men and women increase
incrementally in the MCPE quintile. Elderly men and
women currently working are 0.62 (AOR=0.62 CI:
0.56-0.67) and 0.58 (AOR=0.58 CI: 1.21-2.66) times
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less likely to have diabetes than to elderly who never
worked. Elderly men and women who have a family
history of diabetes have 3 times (AOR=2.81, CI: 2.59-
3.05) and (AOR=2.57, CI: 2.38-2.78) more likely to
have diabetes than those who do not have a family
history of diabetes. Elderly men and women who re-
side in urban areas have 1.7 times (AOR=1.67, CI:
1.54-1.81) and 1.7 times (AOR=1.68, CI: 1.56-1.81)
more likely to have diabetes compared to elderly who
resides in rural areas.

Coexistence of diabetes with various morbid con-
ditions

Table 3 Present the percentage of diabetes in vari-
ous morbid conditions among men and women in
India. In the case of men, a significant association has
been found between diabetes and all other diseases
taken into account in the study. In the case of wom-
en, except for physical/mental impairment, another
morbid condition considered in the study is found to
be significantly associated with diabetes. Among
men, (30.6%) who have hypertension have diabetes,
(20.3%) have a comorbidity of cancer and diabetes,
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Table 3: Percentage of diabetes by various morbid conditions among men and women in India, LASI

Wave-1,2017-18

Morbid Conditions Men Women Total
% X2 % X? % X?
Hypertension
No 7.6 2600%** 6.5 2400%** 7.03 4900***
Yes 30.6 25.1 27.3
Cancer
No 13.2 6.9** 12.4 19.2%** 12.8 25.2%x*
Yes 20.3 21.2 20.8
Lung disease
No 13.1 11.7%+* 12.2 40.3*** 12.6 47 3x**
Yes 15.8 17.3 16.5
Heart disease
No 12.5 363.7*** 11.9 395.8%** 12.2 762.4%*%*
Yes 31.0 321 31.5
Stroke
No 12.9 150.7*** 12.3 111.7%*%* 12.6 267.1%**
Yes 28.6 28.4 28.5
Bone/joint disease
No 12.7 64.7*** 11.5 162.0%** 121 213.5%*%*
Yes 17.7 17.4 17.5
Physical/Mental Impairment
No 13.1 13.7%** 12.4 1.78 12.7 12.8%**
Yes 15.8 13.4 14.5
Neurological/Psychiatric disease
No 13.2 17.5%** 12.4 16.6%** 12.7 34. 2%
Yes 18.6 17.3 17.9
High cholesterol
No 12.3 831.7%** 11.4 978.4*** 11.8 1800***
Yes 442 40.2 419
Hearing problem
No 13.0 18.0%** 12.2 27.9%** 12.6 45.9%**
Yes 16.2 15.9 16.1
Vision problem
No 7.9 825.5%** 7.6 739.7%*%* 7.7 1600***
Yes 19.1 17.6 18.3

Note: ® Reference group; Adj OR= Adjusted Odds Ratio, * Significant at 5% level of significance, ** significant at 1% level of significance,

and *** significant at 0.1% level of significance.

(15.8%) have a comorbidity of lung disease and dia-
betes, (31 %) have a comorbidity of heart disease
and diabetes, (28.6%) have a comorbidity of stroke
and diabetes, (17.7%) has comorbidity of bone/joint
disease and diabetes, (15.8%) has comorbidity of
physical/mental impairment and diabetes. (18.6%)
has comorbidity to Neurological/Psychiatric disease
and diabetes, (44.2%) with diabetes have high cho-
lesterol, (16.2%) of the elderly have a comorbidity of
hearing problem and diabetes, (19.1%) of the elderly
has comorbidity of vision problem and diabetes.
Among women, (25%) have a comorbidity of hyper-
tension and diabetes, (21.2%) have a comorbidity of
cancer and diabetes, (17.3%) have a comorbidity of
lung disease and diabetes, (32%) have a comorbidity
of heart disease and diabetes, (28.4%) has comorbid-
ity of stroke and diabetes, (17.4%) has comorbidity
of bone/joint disease and diabetes. (17.3%) has
comorbidity of Neurological/Psychiatric disease and
diabetes, (40.2%) with diabetes have high cholester-
ol, (16%) of the elderly have a comorbidity of hear-
ing problem and diabetes, (and 17.6%) of the elderly
has comorbidity of vision problem and diabetes.
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DISCUSSION

This study attempted to determine the prevalence of
self-reported diabetes by sex and to find out the so-
cio-economic, demographic, and lifestyle risk factors
associated with diabetes. Furthermore, it aims to un-
derstand the coexistence of diabetes with other mor-
bid conditions. The result shows that the prevalence
of self-reported diabetes is higher among elderly men
than women but without much difference. A similar
result was reported in additional studies.?122 Howev-
er, it contradicts a study in rural Uttarakhand.1” Addi-
tionally, it is observed that both prevalence of self-
reported diabetes and hypertension are higher
among urban areas as compared to rural areas in In-
dia. A comparable result was reported in some stud-
ies in India.1123 The reason can be explained, as the
urban population considerably experiences more
obesity, as they engage in less physical activity com-
pared to the rural population.24 It is also observed
that the prevalence is higher in the south Indian
states, which may be explained by their rich diet and
their way of life.
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From the study, it is evident that for elderly men, the
odds of having diabetes increase with an increasing
level of education; however, it was vice versa in the
case of women, the comparable result was reported
in a study conducted in Uttarakhand.!” Elderly men
who are widowed, divorced, or separated are less
likely to have diabetes, contradicting elderly women.
Working men and women are less likely to have dia-
betes than the elderly who never worked. Elderly
men and women who have a family history of diabe-
tes are three times (approx.) more likely to have dia-
betes, a similar result was reported in a study con-
ducted in Punjab!!.2Z since diabetes can be hereditary
and is caused by genetic factors.

Men and women who are obese/overweight, have
abdominal obesity by waist circumference, have de-
pression, and have less physical activity are more
likely to have diabetes. Several studies in India found
equivalent resultsi11421 exercise helps maintain
healthy blood pressure, weight, and blood sugar lev-
els. The current study also aims to show the effects of
lifestyle elements including drinking alcohol, using
smokeless tobacco, and smoking. The three elements
mentioned above have a detrimental effect on diabe-
tes. Nevertheless, this may be due to the nature of the
data, which does not account for the amount, fre-
quency, or duration of the use of alcohol, smoking, or
smokeless tobacco in the study. The study also de-
termines that both elderly men and women having
diabetes has a significant association with other
morbid conditions such as cancer, lung disease, heart
disease, stroke, bone/joint disease, neurological/
psychiatric disease, high cholesterol, hearing, and vi-
sion problem.

India should not miss the opportunity to address the
significant risk of diabetes before the situation gets
out of control. Since if these trends continue, it will
pose challenges to achieving the global target to re-
duce NCD deaths. Being old is not a disease. However,
it makes the elderly vulnerable to numerous diseases
such as non-communicable diseases. When it comes
to interventions, promote a healthy lifestyle such as
regular exercise to have a weight control. Lifestyle
changes are measures to efficiently reduce diabetes,
although having a family history is a very high risk of
having both diabetes. However, it is quoted that ge-
netics locked the gun, and lifestyle pulled the trigger.

STRENGTHS AND LIMITATIONS OF THE
STUDY

The strength of the study includes the large and na-
tionally representative sample, which enables com-
parisons between states and urban and rural set-
tings. Additionally, the study took into account all
relevant risk factors. However, it was unable to in-
vestigate the association between diabetes and the
individual's dietary habits. The major limitation of
the study is that since the study is self-reported it
suffer from recall biases, therefore it may result in
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an underestimation of prevalence. As LASI data
does not provides measured diabetes, therefore it
cannot be directly compared with clinical data. Self-
reported data might be faulty due to low education-
al level of respondents, reluctant to disclose the
diseases. Despites all this, as mentioned in the
methodology LASI data was collected based on in-
ternationally comparable research designs and
tools for long-term scientific research.

CONCLUSION

The study revealed several key risk factors, includ-
ing increased age of elderly, higher wealth quintile,
family history of diabetes, obesity, less physical ex-
ercise and elderly currently working. Although self-
reported data underestimate the disease burden.
However, it is quite evident that the prevalence of
diabetes is high and remains higher in some ad-
vanced states, it is also prevalent in less developed
states and the high prevalence of this chronic dis-
ease will be an enormous burden to the health sys-
tem within the state and the national level. The Na-
tional Program for control of diabetes in specific
should be considerately implemented by the Gov-
ernment by promoting awareness and should be
expanded and given a focus on the high-risk popu-
lation.

REFERENCES

1. International Institute for Population Sciences (IIPS),
NPHCE, MoHFW, Harvard T. H. Chan School of Public Health
(HSPH), and the University of Southern California (USC)
2020. Longitudinal Ageing Study in India (LASI) Wave 1,
2017-18. p 44-45.

2. CENSUS, 2011. Available at
https://censusindia.gov.in/vital_statistics/SRS_Report. Ac-
cessed on December 2nd, 2022.

3. United Nations Population Fund. ‘Caring for Our Elders: Ear-
ly Responses’ - India Ageing Report. 2017. UNFPA, New Del-
hi, India. p 3-5.

4. Goswami AK, Gupta SK, Kalaivani M, Nongkynrih B, Pandav
CS. Hypertension and Diabetes in Elderly in Urban India.
Journal of Clinical and Diagnostic Research. 2016;10(3):
LC01-LCO5

5. National health portal of India, 2021. Diabetes mellitus.
Available at:
https://www.nhp.gov.in/disease/digestive/pancreas/diabet
es-mellitus. Accessed on December 214, 2022.

6. National institute of diabetes and digestive and kidney dis-
ease. What is diabetes? Available at
https://www.niddk.nih.gov/health-information/diabetes.
Accessed on December 2nd, 2022.

7. International Diabetes Federation (IDF). IDF Diabetes Atlas,
9th edn. Brussels, Belgium: IDF; 2019. p 14.

8. World Health Organization. The top 10 causes of death,
2020. Available at:
http://www.who.int/mediacentre/factsheets/fs310/en/.
Accessed on December 2nd, 2022.

9. Geldsetzer P, Manne-Goehler ], heilmann M, Davies ], Awas-
thi A, Vollmer S, et al. Diabetes and Hypertension in India: A

Page 16



10.

11.

12.

13.

14.

15.

16.

National Journal of Community Medicine | Volume 14 | Issue 01 | January 2023

Nationally Representative Study of 1.3 million Adults. JAMA
Internal Medicine. 2018;178.
10.1001/jamainternmed.2017.8094.

Kokiwar PR, Gupta SS, Durge PM. Prevalence of hypertension
in a rural community of Central India. The Journal of the As-
sociation of Physicians of India. 2012; 60:26-9.

Tripathy JP, Thakur JS, Jeet G, Chawla S, Jain S, Pal A, Saran R.
Prevalence and risk factors of diabetes in a large community-
based study in North India: results from a STEPS survey in
Punjab, India. Diabetology & Metabolic Syndrome. 2017; 9.

Akhtar SN, Dhillon P. Prevalence of diagnosed diabetes and
associated risk factors: Evidence from the large-scale sur-
veys in India. ] Soc Health Diabetes. 2017; 5:28-36.

Parmar VB, Rupani MP, Trivedi AV. Social Determinants of
Diabetes and Hypertension in an Urban Slum of Gujarat,
Western India: A Cross-Sectional Study. Online ] Health Allied
Scs. 2019; 18:1-7.

Singh M, Kotwal A, Mittal C, Babu S, Bharti S, Ram CV. Preva-
lence and correlates of hypertension in a semi-rural popula-
tion of Southern India. Journal of Human Hypertension. 2018;
32.

Vijayakumar G, Arun R, Kutty VR. High prevalence of type 2
diabetes mellitus and other metabolic disorders in rural Cen-
tral Kerala. The Journal of the Association of Physicians of In-
dia. 2009; 57:563-7.

Kapil U, Khandelwal R, Ramakrishnan L, Khenduja P, Gupta
A, Pandey RM, et al. Prevalence of hypertension, diabetes,
and associated risk factors among geriatric population living
in a high-altitude region of rural Uttarakhand. India. ] Family

17.

18.

19.

20.

21.

22.

23.

24.

Chiero Vet al.

Med Prim Care. 2018; 7:1527-36.

Aggarwal H, Kaur H, Saklani R, Saba N, Srivastava S, Mathur
R, Gupta SK. Prevalence of obesity and associated hyperten-
sion and diabetes in Delhi, metropolitan city of India. Indian
Journal of Medical Specialities. 2015; 6:82-87.

Hazarika NC, Biswas D, Mahanta ]. Hypertension in the elder-
ly population of Assam. The Journal of the Association of Phy-
sicians of India. 2003; 51:567-73.

Pradeepa R, Mohan V. Epidemiology of type 2 diabetes in In-
dia. Indian Journal of Ophthalmology. 2011; 69:2932-2938

Deshpande AD, Harris-Hayes M, Schootman M. Epidemiology
of diabetes and diabetes-related complications. Physical
therapy. 2008; 88(11):1254-1264.

Diabetes complication. America Diabetes Association, 2021.
Available at https://diabetes.org/diabetes. Accessed on De-
cember 02nd, 2022.

Zaman FA, Pal R, Zaman GS, Swati IA, Kayyum A. Glucose in-
dices, frank and undetected diabetes in relation to hyperten-
sion and anthropometry in a South Indian rural population.
Indian ] Public Health. 2011; 55:34-7.

Chinnakali P, Mohan B, Upadhyay RP, Singh AK, Srivastava R,
Yadav K. Hypertension in the elderly: Prevalence and health
seeking behavior. North Am ] Med Sci. 2012; 4:558-62.

Khorrami Z, Yarahmadi S, Etemad K, Khodakarim S, Kameli
ME, Hazaveh ARM. Urban-Rural Differences in the Preva-
lence of Self-Reported Diabetes and its Risk Factors: The
WHO STEPS Iranian Noncommunicable Disease Risk Factor
Surveillance in 2011. [ran ] Med Sci. 2017; 42(5):481-487.

Page 17



