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n India, an estimated 77 million people above the
I age of 18 suffer from only Type 2 diabetes, but

approximately 50% are unaware that they have
diabetes. This brief attempts to estimate the preva-
lence and burden of ‘hidden diabetes’ in India and its
states. Diabetes is a condition characterized by blood
glucose levels that exceed medically recommended
limits, including type 1, type 2, gestational diabetes,
etc. Hidden diabetes refers to a situation where a per-
son has elevated blood glucose levels but is unaware of
their condition and has not been informed about it by

healthcare professionals.

Real-time diabetes data surveillance is critical for for-
mulating and monitoring effective diabetes preven-
tion policies and programmes. However, the lack of
real-time data on diabetes has compelled studies to
rely on large-scale survey data like the National Fam-
ily Health Survey (NFHS) to estimate the prevalence
of diabetes at both the macro and micro levels in In-
dia. Using this survey data, studies have highlighted
significant discrepancies between self-reported dia-
betes and diabetes measured through biomarkers, in-
dicating potential underestimation or overestimation
issues (Maiti et al. 2023; Puri et al., 2020). One study
has estimated the prevalence of awareness, treatment,
and control of diabetes (Maiti et al. 2023); however,
the prevalence and burden of hidden diabetes have
not been estimated. Therefore, this study attempts to
estimate the prevalence and burden of hidden diabetes

in India.

Diabetes is measured using large-scale survey data in
three ways: self-reported, diagnosed, and measured di-
abetes. Self-reported diabetes refers to cases where indi-
viduals indicate that they are currently having diabe-
tes. Diagnosed diabetes occurs when individuals report
that a healthcare professional has informed them on
two or more occasions that they have the condition.
Measured diabetes is determined when an individual’s
blood glucose level is 140 mg/dL or higher, based on
a blood test. Hidden diabetes is defined as the diabet-
ic condition of individuals who reported ‘no’ or ‘don’t
know’ on self-reported diabetes and ‘no’ on diagnosed di-
abetes, but their blood glucose level is more than 140
mg/dl identified from a blood test. On the other hand,
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awareness of diabetes is defined if individuals report
that they have been diagnosed with diabetes (Maiti et
al. 2023). For the estimation of hidden diabetes, the
age and sex structure of the population and population
size projected by the Ministry of Health and Family
Welfare (2019) across the states were taken into con-

sideration.

Every one in ten individuals in India has
hidden diabetes. About 8.8% of India’s
population has hidden diabetes.

India has 119 million hidden diabetic
cases. About 53.3 million cases are females
and 65.6 million cases are males. About
73.7 million and 45.2 million hidden
diabetic cases are living in rural and urban
areas respectively.

Males have higher hidden diabetes
than females. The prevalence of hidden
diabetes is higher among males at 11%
than females at 8.5%.

Urban areas have a higher prevalence
of hidden diabetes than their rural
counterpart. The prevalence of hidden
diabetes in urban and rural areas is 9.8%
and 8.4% respectively.

Large populous states of India share the
largest burden of hidden diabetic cases.
Uttar Pradesh had the highest share at
15% (18 million), followed by West Bengal
at 10% (12 million), Bihar at 10% (12
million), Maharashtra at 9% (11 million),
Tamil Nadu at 7% (8 million), Gujarat at
7% (8 million), and Madhya Pradesh at 6%
(7 million).

Medium and small populous states have
the highest prevalence of hidden diabetic
cases. It was highest in Tripura (13.6%)
followed by Dadra & Nagar Haveli and
Daman & Diu (12.5%), Goa (12.1%),
West Bengal (12%), Andaman & Nicobar
Islands (11.5%) and Gujarat (11.3%).



for 2020 was taken from the National Commission
on Population, Ministry of Health & Family Welfare,
Government of India (2019).

Measuring Hidden Diabetes

Women respondents aged 15-49 years and men aged
15-54 years were asked if they currently had diabe-
tes. Positive responses were categorized as self~reported
diabetes. In the biomarker questionnaire, individuals
aged 15+ years were asked if they had been diagnosed
with high blood glucose on two or more occasions as
conveyed by the health professionals. Those answering
‘yes’ were categorized as having been diagnosed with
diabetes or diagnosed diabetes. On the contrary, undiag-
nosed diabetes is defined as individuals who were not
diagnosed on two or more occasions. All individuals
aged 15+ years also underwent a finger-stick blood
glucose test during the survey. Elevated blood glucose
was defined as levels between 141-160 mg/dl, and
significantly high levels as above 160 mg/dl. Hidden
diabetes is defined as individuals who reported ‘no’ or
‘don’t know’ for self~reported as well as diagnosed diabe-
tes but had blood glucose levels above 140 mg/dl.

The following steps were followed to estimate the
burden (number) and prevalence of hidden diabetes in

India and its states.

1. 'The percentage of hidden diabetes for women
(15-49 years) and men (15-54 years) by five-year
age groups separately for rural and urban areas
from NFHS (2019-21) data, applying appropri-
ate weights.

2. 'The percentage of hidden diabetes for women
aged 50+ years and men aged 55+ years is esti-
mated separately by multiplying the respective
ratio of undiagnosed diabetes between consec-
utive five-year age groups with hidden diabetes.
For example, the prevalence of undiagnosed dia-
betes among women aged 45-49 years and 50-54
years are 13.5% and 16.6% in India, respectively.
Thus, the ratio of undiagnosed diabetes between
two consecutive five-year age groups for the age
group 50-54 years is 1.2 (16.6/13.5). The preva-
lence of hidden diabetes for the age group 45-
49 years is 12.2%. The estimated prevalence of
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hidden diabetes for the age group 50-54 years is
15.1% (12.2*1.2).

3. 'The number of hidden diabetic cases in each five-
year age group for 2020 is estimated by multi-
plying the percentage (proportion) of hidden
diabetes by the population size of the respective
five-year age group. The population for 2020 in
each five-year age group is estimated from the
total projected population for the year by multi-
plying the proportion share of each five-year age
group by to total population of 2011 (Census of
India 2011). The total number of hidden diabe-
tes is computed by summing the cases of all age
groups separately for females and males in rural

and urban areas.

4. 'The prevalence of hidden diabetes is calculated
by dividing the number of hidden diabetes cases
by the total projected population for 2020 and
multiplying by 100 separately for females and

males in rural and urban areas.

It is important to note that separate analyses for rural
and urban areas were not conducted for small states
and union territories due to either the unavailability
of segregated rural-urban population data or insuffi-
cient sample sizes in these areas for estimating hid-
den diabetes by age and sex. The states where separate
analyses were conducted are listed in Supplementary
Table 3.

Every one in ten individuals in India has hidden di-
abetes. About 8.8% of India’s population has hidden
diabetes (Suppl. Table 2).

India has 119 million hidden diabetic cases. About
53.3 million cases are female and 65.6 million cases

are male (Suppl. Table 2).

Males have higher hidden diabetes than females. The
prevalence of hidden diabetes is higher among males
at 9.5% than females at 8.1% in India. The prevalence
of hidden diabetes is higher among females in all
states of India except for Jammu & Kashmir, Him-
achal Pradesh, Kerala, Chandigarh, and West Bengal
(Figure 2 on Page 4).
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Urban areas have a higher prevalence of hidden di-
abetes than their rural counterpart. The prevalence
of hidden diabetes in urban and rural areas is 9.8%
and 8.4% respectively. A higher prevalence of diabetic
cases is found in all large states and union territories
except for Odisha, Karnataka, Uttar Pradesh, Uttara-
khand, Himachal Pradesh, and Rajasthan (Figure 3 on
Page 6).

Hidden diabetes increases with age in both sexes. The
prevalence of hidden gradually increases with advanc-
ing age. For example, the prevalence is 2.5% in 15-19
years which is 12.3% in the age group of 45-49 years
among women. Further, it is projected to be 19.1%
among women in the age group 80+ years in India.
Similarly, among men, the percentage of hidden di-
abetes is 3.0% in the age group of 15-19 years and
it is 17.9% in the age group of 50-54 years which is
projected to be 21.2% in 80+ years (Suppl. Figure 1).

Large populous states of India share the largest bur-
den of hidden diabetic cases. Uttar Pradesh had the
highest share at 15% (18 million), followed by West
Bengal at 10% (12 million), Bihar at 10% (12 million),
Maharashtra at 9% (11 million), Tamil Nadu at 7%
(8 million), Gujarat at 7% (8 million), and Madhya
Pradesh at 6% (7 million) (Figure 4a on Page 7).

Medium and small populous states have the highest
prevalence of hidden diabetic cases. It was highest in
Tripura (13.6%) followed by Dadra & Nagar Haveli
and Daman & Diu (12.5%), Goa (12.1%), West Ben-
gal (12%), Andaman & Nicobar Islands (11.5%) and
Gujarat (11.3%). Additionally, it was slightly higher in
Lakshadweep, Tamil Nadu, Mizoram, Andhra Pradesh,
Meghalaya, Chandigarh, Bihar, Odisha, Telangana, and
Manipur (ranging from 9% to 10.6%) than the national
average (8.8%) (Figure 4b on Page 7).

The Ministry of Health & Family Welfare, Govern-
ment of India strategized population-based screening
of common non-communicable diseases including di-
abetes under the programme of “National Programme
for Prevention & Control of Cancer, Diabetes, Car-
diovascular Diseases & stroke (NPCDCS)”. However,
the current situation of hidden diabetes among people

remains a grave concern because one in every ten Indi-
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Figure 2: Prevalence of Hidden Diabetes Among Females and Males Across the
States of India, 2020

Prevalance of hidden diabetes (%)
©® Female © Male

0 2 4 6 8 10 12 14 16

Goa 9.1 @ o 15.1
Tripura  12.3 o 14.5
Dadra & Nagar Haveli and Daman & Diu 9.7 o—F0 14.4
Andaman & Nicobar Islands 9.9 o—F 0 13.6
Meghalaya 4.9 o L 12.7
Mizoram  g.0 o—F0 12.6
Lakshadweep 8.5 @o—F— 0 12.5
Gujarat  10.6 o—0 1.9
West Bengal 117 oo 12.2
Tamil Nadu  10.2 o0 1.1
India 7.9 o——0 10.6
Telangana 8.2 o—0 10.5
Bihar 8.7 o—=0 10.4
Manipur 7.8 ® 10.3
Andhra Pradesh 101 o 10.2
Maharashtra 7.3 o—=0 10.1
Punjab 7.9 *——0 10.0

Assam 7.9 o—=0 9.9

Odisha 9.2 { 9.6
Chandigarh 9.4 o0 9.8
Sikkim 7.9 o—0 9.2
Uttarakhand 4.6 o——o 9.1
Madhya Pradesh 7.0 o—0 9.0
Puducherry 8.6 e 9.0
Arunachal Pradesh 6.3 o——0 8.9
Karnataka 7.8 o0 8.8

Uttar Pradesh 6.9 o—oO 8.7
Jharkhand 7.2 ® 8.7
Haryana 71 ® 8.5

Kerala 7.7 o—eo 9.4

Nagaland 6.8 o 7.6
Chhattisgarh 6.3 *—o 7.5

Delhi 5.6 o—0 7.4

Himachal Pradesh 7.2 e 8.3
Rajasthan 5.0 ® 6.1

Ladakh 3.5 () 3.8

Jammu & Kashmir 3.7 Y ) 4.2

Hidden Diabetes in India




ans has hidden diabetes. The following policy lessons

may be recommended for uncovering hidden diabetes

in India.

Strengthening healthcare infrastructure and
training frontline healthcare professionals like
ASHA and Anganwadi workers can be a positive
step towards the early detection of hidden diabe-
tes particularly in underserved areas.

Implementation of nationwide awareness cam-

paigns to educate people about diabetes, its risk

factors, symptoms, and the importance of regular
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screening. The campaigns should reach diverse
populations with a special focus on the aged and

male population in urban areas.

The population at risk of hidden diabetes should
be targeted for screening with a priority on the

most vulnerable states of India.

A robust system of databases on the risk factors
of diabetes may help identify the cases of hidden
diabetes. This includes creating a national regis-
try for diabetes and its risk factors to track cases

and trends over time.
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Figure 4: Burden and prevalence of hidden diabetes across the states of India, 2020
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Diabetes measures
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