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Context: Indian population is known to develop diabetes at lower body mass index (BMI) and younger age than their western counterparts.
However, data on the prevalence of overweight/obesity in people with diabetes have not been well documented in the Indian literature. The
current study also establishes time trends for the age of onset of diabetes mellitus type 2 in Urban India. Aims: The aim of this study was to
analyze the current trend in the presentation of people with diabetes in a metropolitan city (Urban residents) in context to age, sex, and BMI.
Settings and Design: Retrospective cross-sectional study. Subjects and Methods: Data captured in clinic electronic medical records from May
2015 to March 2017 are analyzed. The profile of newly diagnosed diabetes is also presented. Statistical Analysis Used: Data were analyzed
descriptively and for statistical analysis, SPSS software was used. Results: A total of 1473 patients with age 52.6 + 12.7 (mean + standard deviation)
and BMI of 27.86 + 4.83 kg/m? were analyzed. About 17.6% were overweight; 71.5% were obese. The significant higher proportion of females
was overweight/obese (91.2% vs. 82% of males; P < 0.0001). Females had significantly higher mean BMI than males (29.19 + 4.99 vs.
26.93 +£4.83; P<0.001). Overall, mean HbA ¢ of patients was 7.84% +1.61% with no significant difference between genders. However, there
was no difference in mean HbAlc based on either gender or BMI category. Among people with new-onset diabetes, there was even higher
proportion of people with BMI >23 kg/m? (overall 89.1%, males 87.6%, and females 91.6%). About 43.8% of people presented at <40 years age.
Totally, 49.5% of males presented at age <40 years as compared to 33.9% of females. Conclusions: The prevalence of obesity among people
with diabetes in Indian setting is now as high as in western studies. Indians are now presenting with diabetes at even earlier age with higher BMIL.
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Indians are also believed to have diabetes a decade earlier
than Caucasians.!! Several studies document the peak onset
of diabetes among Indians at 40—49 years of age group.>* The
current study provides an insight into the temporal trend for
age at onset of diabetes for Indian urban population.

INTRODUCTION

Association between diabetes and obesity has always been
known to vary as per different ethnicities. Indians are known
to be prone to diabetes at lower body mass index (BMI) and
also at much earlier age as compared to Caucasians."*! India
is, unfortunately, about to become diabetes capital of the world

while it still has very low rates of obesity among the general SusJects anp MeTHODS

population as compared to Europe and North America.”! It
is a common perception that people with diabetes in India
are generally lean. There are numerous population-based
studies documenting the occurrence of diabetes at much
lower BMI in Indians.™ However, studies documenting the
actual prevalence of overweight/obesity among people with
diabetes in India are scant or nonexistent. Current study fills
this lacuna in literature.

Access this article online

Quick Response Code:
E e Website:
1;- x www.ijem.in

DOI:
10.4103/ijem IJEM_601_17

Retrospective data from our clinic situated at a highly urbanized
locality of New Delhi, India, were retrieved and analyzed.
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Most of the patients coming to clinic belong to upper middle
socioeconomic strata and are highly educated. At the clinic,
all patients are being given prescription using electronic
medical software “Healthvriksh EMR, version 1 (Kalpavriksh
Healthcare, Delhi, India)” since May 2015. This allows us to
capture all clinical data longitudinally for all patients. Vital signs
of all patients, including height and weight, are recorded at each
clinic visit by our trained staff and entry is done in the electronic
medical record (EMR) by the same person immediately. This
minimizes the possibility of clerical errors in data. Height is
measured using standard wall-mounted stadiometer. Weight is
measured using an electronic weighing scale that is calibrated
yearly by the competent external agency. Retrospective data
of all patients with diabetes were captured from clinic EMR
from May 2015 to March 2017 period and were analyzed. Data
were analyzed descriptively to assess the prevalence of obesity
and overweight among people presenting with diabetes at our
center. BMI cutoff for overweight was kept at 23 kg/m? and
BMI >25 kg/m?* was classified as generalized obesity as per the
accepted norms for the Indian population.[’¥! Further, subset
analysis of people with new-onset diabetes was done. For
statistical analysis, IBM SPSS Statistics for Windows, version
24 (IBM Corp., Armonk, NY, USA) was used.

ResuLts

Data of total 1473 patients were retrieved. Mean age
of patients was 52.64 = 12.66 years with mean BMI of
27.86 + 4.83 kg/m?. Females had significantly higher mean
BMI than males (29.19 + 4.99 vs. 26.93 + 4.83; P < 0.001).
Table 1 delineates basic demography of study population.

Overall, 86% of all people with diabetes had BMI >23 kg/m”.
Significantly higher proportions of females with diabetes
had the prevalence of overweight/obesity as compared to
males (91.8% vs. 82%; P < 0.0001). However, there was no
difference in mean HbAlc based on either gender or BMI
category. Distribution of patient population according to
overweight/obesity status and their HbAlc distribution is
shown in Table 2.

In comparison to the overall data, data of people with new-onset
diabetes (n = 165) were even more startling with even higher
proportion of people with BMI>23 (overall 89.1%, males 87.6%,
and females 91.6%) [Table 3]. The difference was not significant
statistically when the comparison was done between sexes.

Among this population, 47.2% of people presented at <40 years
age. About 53.4% of males presented at age <40 years as
compared to 30.9% of females. The proportion of people
diagnosed at different age groups has been presented in
image 1. Notably, the largest number of people is diagnosed
between 30 and 35 years age group.

Discussion

Traditionally, Indians have been considered to have higher
insulin resistance and higher diabetes prevalence despite

Table 1: Demography of study population

n Mean age Mean BMI Mean HbA1c
Total 1473 52,64 (12.66)  27.86 (4.83) 7.84 (1.61)
Males 853 52.03 (12.86)  26.93 (4.49) 7.84 (1.58)
Females 620 53.46 (12.35)  29.19 (4.99) 7.85 (1.64)

BMI: Body mass index, HbAlc: Glycated hemoglobin

Table 2: Distribution of patient population according to
overweight/obesity status and their glycated hemoglobin
distribution

Population BMI n (%) Mean HbA1c (%)
Category

Total BMI>23 1093 (86.0) 7.84 (1.58)
BMI<23 178 (14.0) 7.89 (1.64)

Male BMI>23 615 (82) 7.87 (1.56)
BMI<23 135 (18) 7.72 (1.59)

Female BMI>23 478 (91.8) 7.80 (1.59)
BMI<23 43 (8.2) 8.26 (1.70)

BMI: Body mass index, HbAlc: Glycated hemoglobin

Table 3: Distribution of people with new-onset diabetes
according to overweight/obesity status

Total (n=165) Male (n=105) Female (7=60)
Mean BMI=SD 27.88+4.3 27.2243.8 28.99+5.03
BMI >40 2 1 1
BMI 35-39.99 9 3 6
BMI 30-34.99 35 20 15
BMI 25-29.99 72 49 23
BMI 23-24.99 29 19 10
BMI 18-22.99 17 12 5
BMI <18 1 1 0
BMI >23 (%) 147 (89.1) 92 (87.6) 55 (91.6)
BMI >25 (%) 118 (71.5) 73 (69.5) 45 (75)

BMI: Body mass index, SD: Standard deviation

having low BMI population. This has been explained on
the basis of the higher amount of visceral fat as compared
to Caucasians as well as due to the difference in adipocyte
characteristics.>'% However, estimates of low BMI in Indians
with diabetes have been based on decade-old data. The
situation is perceived to be changing, especially in urban areas,
with rapid increase in the prevalence of obesity.!!

In fact, there is a paucity of data documenting the actual
prevalence of different weight categories in people with
diabetes. In population, as a whole, the prevalence of obesity in
general is still low as compared to western countries, though it
is increasing at rapid pace.l'"! In a study by Ramachandran ez al.,
46.8% of people with diabetes had BMI more than 25 kg/m?
in 2001 from an urban population.’) In ICMR-INDIAB 3
study, a survey done from 2008 to 2010 among mixed (rural
as well as urban) population, 48.5% people with diabetes had
BMI >25 kg/m? as compared to 16.9% in people with normal
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glucose tolerance.!'” In contrast, the current study shows that
71.5% people with diabetes have same amount adiposity.
Among Indians, predisposition at lower BMI and increasing
adiposity may prove to be a double whammy for the prevalence
of diabetes in the foreseeable future. This trend has been very
well delineated in CAARS cohort, showing 25.2% prevalence
of diabetes and 47.6% of prediabetes.!'*!

Over the years, there are studies showing a gradual increase
in the mean BMI of people suffering from diabetes [Table 4].
However, no study has tried to find the actual prevalence of
overweight/obesity in people suffering from diabetes. Out
dataset fills this lacuna in literature. However, these data are
from the highly urbanized area of NCT of Delhi and may not
represent Indian population in general. However, the strength
of the study lies in fact that data have been recorded at the
clinic by trained staff using calibrated instruments.

Subset analysis of people with recent onset diabetes further
strengthens the BMI data and confirms our worse fears.

Another frightening aspect brought to the notice is the highest
incidence happening in 30-35 years age group followed by
in 35-40 years [Figure 1]. Now, as much as 47.2% cases are
reported at <40 years of age which is again way more than

Table 4: Indian studies documenting BMI in people with
diabetes

Year Population BMI

20015 Urban (Female) 25.7 (Mean)
20015 Urban (Male) 24.4 (Mean)
2008 Rural (Men) 22.3+3.4 (Mean+SD)

2008014 Rural (Women) 23.244.5 (Mean£SD)
2013 Urban 26.343.7 (Mean+SD)
2010-201113 Urban (Delhi) 27.1(26.4,27.7) (Mean, 95% CI)
2010-201113 Urban (Chennai) 26.7 (26,27.4) (Mean, 95% CI)
2010-201113 Urban (Karachi) 26.5(25.7,27.4) (Mean, 95% CI)
2015-2017 Urban (Delhi) 27.86+4.83 (Mean+SD)
(Current Study)

Distribution of New-onset DM2 Cases Across Age Groups (years)
40
35 37

30

25 7

25

20
¥ No. of Cases

1
o =
408
H o
a9 R

2529
3034
3539
40-44
45-49
50-54
5559
60-64
65-69

>69

Figure 1: Distribution of New Onset Diabetes Across Age-groups

reported previously. In contrast, National urban diabetes
survey (NUDS) in 2001 reported the highest prevalence of
new-onset diabetes in the age group from 40 to 49 years.”
Similar data were reported by Mohan et al. 5 years later in 2006
with maximum prevalence of diabetes onset in 40—49 years
of age but slight temporal trends toward occurrence at a
younger age as compared to NUDS.!! Again urbanized nature
of study population is to be considered, but even then it is bad
forbearance for future as India is urbanizing at a rapid pace.

The current study reports better glycemic control with mean
HbAlc of 7.84 (1.61) as compared to other similar datasets. In a
large population comprising 20,554 people with diabetes enrolled
from all parts of India, average baseline HbA 1¢ was reported to
be 9.2%."! In another study, by Unnikrishnan ef a/., mean HbA lc
varied from 8.0% to 9.1% from different parts of the country.['”

CoNcLUSIONS

The current study is one of the few studies, documenting the
prevalence of overweight/obesity status among people with
diabetes in India. Our data show that the prevalence of obesity
among people with diabetes in Indian setting is now as high
as in western studies. This could pose great management
difficulties in the long-term management of these people. The
current study also reveals the markedly younger age of onset
of diabetes among people living in urban India.
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