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Abstract

Original Article

Introduction

The increase in the incidence of type  2 diabetes 
mellitus  (T2DM) is attributable to various factors such as 
genetic predisposition, rapid urbanization, smoking, and 
intake of diet rich in refined carbohydrates, sugar‑sweetened 
beverages  (SSBs), sedentary lifestyle, and obesity.[1] 
The World Health Organization  (WHO) urges the health 
decision makers to develop effective strategies to pause the 
steady rise in noncommunicable diseases  (NCDs) through 
proper control of risk factors.[2] There are several lifestyle 
interventions that are being interrogated for their efficacy 
to prevent the incidence and effective management of 
complications of T2DM. Studies in the past have suggested 
that simple lifestyle modifications delay the onset of diabetes 
mellitus by 11 years when compared to metformin, which 
was able to delay it only by a span of 3 years.[3] However, 
risk factors for any given condition might vary in different 
ethnic populations.[4,5] Indians especially have multiple risk 

factors making them more prone to T2DM when compared to 
Caucasian counterparts.[6] Rapid physical and psychological 
changes are quite common in adolescents and young adults 
due to increasing demand from peers, family, and society, and 
it is well documented that the behaviors developed during 
this period have a bigger impact on health in adulthood.[7] The 
lifestyle of adolescents and young adults is complex, which 
increases the significance of the current study conducted on 
the Indian population aged between 16 and 25 years.

Materials and Methods

The study design
A cross‑sectional study design was adopted for this study. 
All the participants were asked to provide their response to 

Introduction: This was a cross sectional study to understand the prevalence of modifiable risk factors of diabetes among adolescents and 
young adults in India. Materials and Methods: The pilot study was carried out using a questionnaire based survey. A literature review was 
performed to explore the common risk factors associated with type 2 diabetes mellitus and a self administered questionnaire was developed 
and validated. The snowball sampling method was applied and the questionnaire was sent through E mails, social networking sites, and 
applications. Results: A total of 317 young adults and adolescents, aged between 16 and 25 years, across eight different states of India 
completed the survey. Among the various risk factors, 64.04% had normal healthy sleeping hours of 6–8 h, and 71.61% happy with the sleep 
quality. Only 23.08% skipped breakfast more than three times a week and 40.69% reported to consume whole grains every day. About 68.46% 
had little or no stress. The major concern was the low of physical activity (>150 min/week) and inadequate fruit intake (>1 serving a day) 
among 75.1% and 81.07% of respondents, respectively. Conclusion: Low physical activity and inadequate fruit intake are the important risk 
factors prevalent in the given age group. 

Keywords: Lifestyle, physical activity, risk factors, type 2 diabetes mellitus, young adults

Address for correspondence: Dr. A. Mooventhan, 
Department of Research and Development, Government Yoga and 

Naturopathy Medical College, Chennai, Tamil Nadu, India.  
E‑mail: dr.mooventhan@gmail.com

Access this article online

Quick Response Code:
Website:  
www.actamedicainternational.com

DOI:  
10.4103/ami.ami_124_20

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to 
remix, tweak, and build upon the work non‑commercially, as long as appropriate credit 
is given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Venugopal V, Ilavarasu JV, Mooventhan A. 
Prevalence of modifiable risk factors associated with diabetes in indian 
adolescents and young adults: A pilot study. Acta Med Int 2020;7:108-12.

Prevalence of Modifiable Risk Factors Associated with Diabetes 
in Indian Adolescents and Young Adults: A Pilot Study

V. Venugopal, Judu V. Ilavarasu1, A. Mooventhan2

Departments of Yoga and 2Research and Development, Government Yoga and Naturopathy Medical College, Chennai, Tamil Nadu, 1Division of Yoga and Physical 
Sciences, SVYASA (Deemed to be University), Bengaluru, Karnataka, India

Submitted: 27‑Jul‑2020    Accepted: 16-Oct-2020.  Published: 22-Dec-2020



Venugopal, et al.: Modifiable diabetes risk factors in India

Acta Medica International  ¦  Volume 7  ¦  Issue 2  ¦  July-December 2020 109

a questionnaire‑based survey at only one point in time. The 
analysis was performed after completion of the study.

Study settings
The study was carried out at Anvesana laboratories, 
SVYASA (Deemed to be University), Bengaluru, India.

Participants
A total of 317 participants aged between 16 and 25  years 
from eight different states of India were recruited through the 
snowball sampling method based on the following inclusion 
and exclusion criteria. Male and female adolescents and young 
adults of Indian citizen who are willing to provide their response 
to the specified questionnaire through social media and willing 
to participate in the study were included. Nonresident Indians, 
participants with a history of diabetes and other systemic 
illness, and mental illness were excluded from the study. 
The study protocol was approved by the Institutional Ethics 
Committee (IEC) of SVYASA (Deemed to be University) (IEC 
approval Number: RES/IEC‑SVYASA/74/2015) and informed 
consent was obtained from the participants.

Assessments
The assessment was taken using a questionnaire related to 
various modifiable risk factors associated with T2DM. An 
initial literature search was performed to identify the various 
risk factors associated with T2DM, in PubMed, Medline, and 
Google Scholar. Questions were framed under four major 
domains, namely diet, physical activity, sleep, and stress. 
After framing the questions, it was sent to 25 subject matter 
experts  (SMEs) for construct validity. SMEs were selected 
based on the criteria of being endocrinologists, with a minimum 
of five research publications in peer‑reviewed journals. The 
response was obtained from 16, out of the 25 SMEs to whom 
the questions were sent (64%). After framing the final set of 
questionnaires, it was digitalized and sent to respondents across 
the country, through the snowball sampling method.

A total of 12 close‑ended questions were asked along with 
demography details. Social networking sites and mobile 
applications were used for the same. Every question was 
carrying a brief description of one or two lines explaining the 
question further. For example, an explanation of what “one 
serving size of fruit” means, what are “whole and refined 
grains,” etc.

Data analysis
Responses received from the assessment were pooled together 
in Microsoft Excel. Descriptive statistics were performed and 
the sample data (demographic details and the response to the 
questionnaire) were presented in frequency and percentage 
using Statistical Package for the Social Sciences (SPSS) for 
Windows, Version 16.0. Chicago, SPSS Inc.

Results

A total of 317 participants from eight different states of India 
responded to the questions. The demographic details of the 

respondents are provided in Table 1. On skipping breakfast, 
38.43% of respondents said that they never skip breakfast 
and another 38.49% skip only once or twice per week. About 
81.07% take <1 serving, whereas 16.72% take 2–3 servings, 
and only 2.21% take >5 servings of fruit in a day. Consumption 
of carbonated drinks was less, as 34.7% said that they hardly 
consume carbonated drinks and 41.32% said that they drink 
only once or twice per week. Whole‑grain consumption was 
a part of everyday diet in 40.69% and 17.67% mentioned that 
whole grains are rarely part of their diet. On taking refined flour 
products, 61.20% responded that they take 1–3 days/week, 
whereas 26.50% take rarely, 6.31% take 4–6 days/week, and 
5.99% take almost every day. No structured physical activity or 
outdoor sports activity was reported in 33.4% of respondents. 
Another 41.64% did 30–90 min of physical activity in a week, 
whereas only 9.78% and 15.14% did 90–150 min and >150 min 
of physical activity in a week. Around 63.1% of respondents 
mentioned that their usual mode of transport was either 
two‑wheeler or a four‑wheeler and only 36.9% of individuals 
in this particular age group preferred using public transport 
or commuting by walk. Six to 8 h of sleep was reported by 
64.04% of respondents. About 71.61% are happy with their 

Table 1: Demographic details of the study participants

Parameters n (%)
Age group

Adolescence (16-18) 89 (28.10)
Early adulthood (19-25) 228 (71.90)

Education
School going 65 (20.50)
College going 222 (70.03)
Postgraduate 26 (8.20)
Working 4 (1.26)

City/town
Rural 141 (44.48)
Urban 176 (55.52)

Gender
Male 136 (42.90)
Female 181 (57.10)

State
Andhra Pradesh 36 (11.36)
Bihar 21 (6.62)
Gujarat 28 (8.83)
Karnataka 68 (21.45)
Kerala 37 (11.67)
Maharashtra 22 (6.94)
Tamil Nadu 68 (21.45)
Uttar Pradesh 37 (11.67)

Family history
None 116 (36.59)
Either or 126 (39.75)
Both 75 (23.66)

Socioeconomic status - Total family income
Low (<Rs. 2 lakhs/annum) 185 (58.36)
Medium (Rs. 2-5 lakhs/annum) 87 (27.44)
High income (>Rs. 5 lakhs/annum) 45 (14.20)
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quality of sleep. Mild or no stress was perceived by 68.46% 
of respondents [Table 2].

Discussion

Lifestyle plays a significant role in the development of 

Type 2 diabetes. There are numerous modifiable risk factors 
that are attributed to the increased prevalence of T2DM. It is 
well documented that Indians are more prone to T2DM than 
Caucasians, and the increased risk is not merely due to the 
nonmodifiable genetic risk factors.[6] Modifiable risk factors 
such as diet and physical activity also play an important role 
in the increased prevalence of T2DM.[8] Early intervention 
might probably help prevent T2DM and metabolic syndrome 
better. The current study was conducted on Indian adolescents 
and young adults to understand the degree of exposure to 
various risk factors of T2DM. Skipping breakfast more than 
three times a week increases the risk of obesity and T2DM.[9] 
About 38.43% of respondents in our study mentioned that 
they never skip breakfast and another 38.49% reported that 
they skip once or twice a week. Whole‑grain consumption 
reduces the risk of diabetes.[10,11] Around 40.69% mentioned 
that whole grains are a part of their everyday meal. Carbonated 
and SSBs are the other dietary risk factors that increase the 
risk of T2DM.[12,13] Consumption of one serving of carbonated 
drink per day increases the risk of T2DM by 26%,[14] but 34.7% 
of the respondents had reported that they hardly consume 
carbonated drinks and another 41.32% said that they drink 
only once or twice per week.

Sleep duration and quality of sleep are gaining increasing 
significance as an important risk factor in the pathogenesis of 
T2DM.[15] Sleep duration has a “U‑shaped” relation with the 
risk of diabetes. Sleeping <6 h or >8 h increases the risk of 
diabetes.[16] In our study, 64.04% of respondents reported to 
have the optimum sleep of 6–8 h every day and 71.61% were 
happy with the quality of sleep.

The major concern in the given sample which constituted mostly 
young adults (71.9%) and school‑going adolescents (28.1%) is 
the lack of physical activity. No structured physical activity or 
outdoor sports activity was observed in 33.4% of respondents. 
Another 41.64% did 30–90  min of physical activity in a 
week which is below the American Diabetes Association 
recommendation of 150  min physical exercise per week.
[17] The findings are in line with the findings of a previous 
large‑scale study in India, in which 54.4% were found to be 
not physically active.[8] Reduced physical activity had been 
reported in adolescents of other ethnic groups as well.[18,19] 
Another interesting observation in the study was the preferred 
mode of transport in particular adolescence and young adults’ 
age group. Around 63.1% of respondents mentioned that they 
use either a two‑wheeler or a four‑wheeler for commuting and 
only 36.9% preferred using public transport or commuting by 
walk. Thus, reduced physical activity seems to be the strongest 
risk factor observed in the given adolescent and young adult 
population.

An increase in fruit consumption is associated with the 
reduction in body weight, waist circumference,[20] and T2DM 
risk.[21,22] Higher fruit intake was associated with significantly 
lower fasting blood insulin, homeostatic model assessment 
of insulin resistance, and risk of developing diabetes by 12% 

Table 2: Participants’ responses to the questionnaire 
assessed in the study

Parameters Participant responded, n (%)
Skipping breakfast/week

Never 125 (39.43)
1-2 days 122 (38.49)
3-5 days 35 (11.04)
Almost everyday 35 (11.04)

Fruit intake/day
0-1 serving 257 (81.07)
2-3 servings 53 (16.72)
5 or more servings 7 (2.21)

Carbonated drinks/week
Never 110 (34.70)
Up to 400 mL 131 (41.32)
Up to 1000 mL 68 (21.45)
>1000 ml 8 (2.52)

Whole grains intake/week
Rarely 56 (17.67)
1-3 days 106 (33.44)
4‑6 days 26 (8.20)
Almost everyday 129 (40.69)

Refined flour products intake/week
Rarely 84 (26.50)
1-3 days 194 (61.20)
4-6 days 20 (6.31)
Almost everyday 19 (5.99)

Exercise/outdoor sports activity/week
<30 min 106 (33.44)
30-90 min 132 (41.64)
90-150 min 31 (9.78)
>150 min 48 (15.14)

Mode of transport
By walk 60 (18.93)
Public transport 57 (17.98)
Two‑wheeler 162 (51.10)
Four‑wheeler 38 (11.99)

Stress
No stress 58 (18.30)
Mild stress 159 (50.16)
Moderate stress 92 (29.02)
Severe stress 8 (2.52)

Sleeping h/day (h)
>6 82 (25.87)
6-8 203 (64.04)
8-9 30 (9.46)
>9 1 (0.32)

Overall sleep quality (subjective)
Happy 227 (71.61)
Unhappy 90 (28.39)
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compared to nonconsumers. Likewise, consuming fresh fruit 
more than 3  days/week was associated with a 13%–28% 
lower risk of developing diabetes‑related complications 
affecting large blood vessels  (e.g., ischemic heart disease 
and stroke) and small blood vessels  (i.e., kidney diseases, 
eye diseases, and neuropathy) compared to consuming fresh 
fruit <1 day/week.[20] In addition, the dose‑response relations 
also indicate that relatively high fruit may still decrease the 
risk of T2DM. To minimize the risk of dietary factors and 
reduce the incidence of T2DM; The WHO has recommended 
the public for consuming more than 400 g or five servings of 
fruit and vegetable per day.[22] In the present study, 81.07% 
of respondents reported that they take <1 serving, whereas 
16.72% take 2–3 servings, and only 2.21% take >5 servings 
of fruit in a day. This suggests that inadequate fruit intake 
is also an important risk factor contributing to the increased 
incidence of T2DM in India. In summary, the current study 
was conducted on respondents from eight different states across 
India. Reduced physical activity and inadequate fruit intake 
seem to be the most common risk factors observed in the given 
adolescent and young adult population.

With the increasing prevalence of diabetes in India, there is 
a growing need for a public health strategy to address the 
problem of physical inactivity in this age group and prevent 
T2DM. The promotion of physical activity is an essential 
public health and health promotion strategy to improve the 
health of individuals.[2] Likewise, school‑based programs on 
healthy lifestyle and improved physical activity would be 
beneficial. A  large systematic review conducted on 36,593 
children and adolescents suggested that school‑based physical 
activity promotion programs are effective in increasing 
the duration of physical activity and reduce time spent 
watching television.[23] A combination of school‑based and 
community‑based health promotion programs might have a 
synergistic effect in improving the health status and would 
prevent childhood obesity and T2DM.

Strengths and limitations
The main strength of the study is focusing exclusively 
on the adolescent and young adult population. Several 
health‑compromising behaviors and health‑enhancing 
behaviors adopted in adolescence often persist into adulthood.[7] 
Early dietary modifications and improved physical activity 
would be beneficial not only in overcoming childhood 
obesity but also help in preventing metabolic syndrome and 
T2DM.[24‑26] Targeting this particular age group and improving 
their lifestyle would be of greater significance, especially while 
designing and implementing lifestyle modification strategies 
in nationwide diabetes prevention programs. In this study, we 
had also piloted on the usage of social media as an effective 
health tool to recruit using the snowball sampling method. 
Our initial concern was whether the questionnaires would 
reach low‑socioeconomic and rural parts of the country. To 
our surprise, 44.5% of the respondents were from rural parts 
of the country and 58.4% of the respondents were from low 
socioeconomic status. One of the limitations of the study is 

responses given by the respondents were “subjective” and 
thus might be less reliable than objective ways of measuring. 
Second is the unavailability of data from the remaining states 
of the country. The data used in the current pilot study are only 
from eight of the 29 states in India. Representative samples 
from all the states of the country would possibly be obtained 
in our main study.

Conclusion

Among the various risk factors of diabetes, lack of physical 
activity and inadequate fruit intake seem to be the major risk 
factors of this particular adolescent and young adult group. 
Promoting physical activity in the form of sports or other 
community activity and adequate fruit intake is essential to 
prevent the increase in the prevalence of NCDs in developing 
countries like India. Large‑scale studies across the country are 
required to consolidate our findings.
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