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Abstract:

Introduction: Adolescents constitute 20% of world's total population. Adolescents have become
quite vulnerable to various non-communicable diseases (NCDs) like hypertension and diabetes mellitus,
especially due to the tremendous changes in their lifestyle over the last few decades. The age of onset of
Type 2 diabetes in India has been shifting towards ever younger people. Among Indians in their late teens
[15-19 years], Type 2 diabetes already manifests itself more often than Type 1 diabetes does. Objective: To
study prevalence and risk factors for Type 2 diabetes and pre diabetes among male and female adolescents
in Udaipur city. Method: It was a Community based cross sectional study conducted in three urban areas of
Udaipur for 6 months. A total of 1005 adolescents were included in the study. A pretested and predesigned
questionnaire was used. Results: Prevalence of diabetes was 2.9% in males and 4.4% in females
adolescents. Prevalence of smoking, alcoholism, non-vegetarian diet and hypertension was higher among
males. Conclusion: Diabetes type 2 is a growing problem among adolescents. We need active involvement
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ofhealth care workers for educating adolescents aboutrisk factors for diabetes.

Introduction:

According to the WHO, adolescence is defined as
the period between 10 to 19 years, the second decade
of life. This is a period of rapid growth and
development for adolescents' bodies, minds and
social relationships."’ Adolescence is a process
whereby an individual makes the gradual transition
from childhood to adulthood and is a critical period of
development, second only to the early childhood
years. Adolescents constitute 20% of world's total
population.”

Accordingto 2011 Census of India, there are 253.2
million adolescents constituting 20.9% ofthe

total population.” This number is ever increasing
making itthe largest generation to undergo transition
from children to adults in the near future, in turn
making India the youngest country of the world.

Adolescents have become quite vulnerable to
various non-communicable diseases (NCDs) like
hypertension and diabetes mellitus, especially due to
the tremendous changes in their lifestyle over the last
few decades. Over half of NCD related deaths are
associated with behaviours that begin or are
reinforced during adolescence, including tobacco and
alcohol use, poor eating habits, and lack of exercise,
compounded by the presence of obesity."!
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Diabetes Mellitus (DM) is a chronic disorder
characterized by raised blood sugar levels that occur
when the pancreas does not produce enough insulin
or when the body cannot effectively use the insulin it
produces.” The International Diabetes Federation
has estimated that about 382 million people all over
the world suffer from diabetes. If these trends
continue, by 2035, about 592 million people, or every
tenth person, will have diabetes. In India, the overall
diabetes prevalence is 8%. Prevalence is only 0.7%
for non-obese, physically active, rural Indians. It
reaches 11% for obese, sedentary, urban Indians."
There are about 1 million juvenile diabetics in India,
and every year 12000 diabetic children [2-14 years]
die of the disease."

Global and national estimates for the prevalence
of diabetes in the adolescent age group are
unavailable till date. In the United States, May et al
found out that the combined prevalence of
prediabetes & diabetes in American adolescents was
23% in 2007-2008.” The largest study in India was
conducted by Singh et al among 10,843 adolescents
in Chandigarh during the year 2007, and they
detected a prevalence of diabetes of 4.2%.""

Although Type 1 diabetes is the most common
form in children, Type 2 diabetes poses a major
health problem globally, especially in the developing
world. The age of onset of Type 2 diabetes in India has
been shifting towards ever younger people. Among
Indians in their late teens [15-19 years], Type 2
diabetes already manifests itself more often than
Type 1 diabetes does."" Type 2 diabetes in children
and adolescents is probably under-diagnosed
because it can exist without symptoms. The
clinical manifestations of T2DM are preceded
by an asymptomatic prodromal period called
'prediabetes’.

Against the above background, the present study
was carried out with the objective to study the
prevalence of diabetes and associated risk factors
among individuals in the age group 10-19 years in
urban areas of Udaipur, Rajasthan.
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Method:

Study Design : Community based cross sectional
study.

Study Area: The study was conducted in three urban
areas of Udaipur - Bhuwana [population 17660],
Fatehpura [2 lakhs population] and Siphon [10000
population]. The three areas were selected as they
are catered by the Department of Community
Medicine of the medical college.

Study Period : Study was conducted for a period of 6
months from July 2019 to December 2019.

Study Subjects : Males and females of 10-19 years
residingin these areas

Sample Size : At 95% confidence level and taking the
prevalence of diabetes and prediabetes to be 9.5%
with a relative error of 20%, the sample size came out
tobe 934 using the formula

n=2/pq/L’,
Where n=samplesize

Za = 1.96 value of the standard normal variate
correspondingto level of significance alpha 5 %

p = prevalence of diabetes"”,9.5%
q=100-p,90.5%
L =precision, 20%

Accounting for anon-response rate of 20%, a total
of 1027 subjects were to be included. Out of these, 22
did not give consent to be part of the study, hence
1005 adolescents were included in the study. By
simple random sampling, subjects were selected
from the three areas. Proportionate probability
sampling was followed.

Inclusion Criteria:

1. All males and females of 10-19 years after getting
consent from them and informed written consent
from their parents if they are <18 years, or after
getting consent from them if they are 18 years or
older.

2. The person should be a resident of the area
mentioned above for aminimum of 6 months.
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Study Instruments: A predesigned, pretested, semi-
structured questionnaire containing items on (a)
identification data i.e. age, gender, religion,
educational status, area of residence, socioeconomic
status of the person, (b) risk factor for diabetes i.e.
obesity, sedentary lifestyle, smoking, alcohol, family
history, dietary habits, history of consanguinity, etc.
The questionnaire was pilot tested among 20
adolescents in the village of Delwara in June 2019,
and questions were later modified to ensure that the
subjects would have no difficulty in understanding

and answering them. Glucometer, digital
sphygmomanometer, measuring tape and weighing
scale were used in the study. Following criteria were
used.

Hypertension: The hypertension status of the study
participants was assessed by using standard criteria
formulated by the American Health Association

(AHA)-2017.""

Diabetes criteria: Blood sugar determination

(fasting) was done by glucometer by glucose oxidase

Table 1: Socio-demographic profile of study subjects

Characteristics Total [n=1005]
Males[n=527] n (%) | Females[n=478] n (%)

Age (years)
10-14 271 (51.4) 236 (49.4)
15-19 256 (48.6) 242 (50.6)
Religion
Hindu 179 (33.9) 154 (32.2)
Muslim 326 (61.9) 306 (64)
Sikh 17 (3.2) 10 (2.1)
Christian 5(1) 8(1.7)
Education
[lliterate 0 0
Primary/ Just literate 27 (5.1) 43 (8.9)
Middle School 198 (37.6) 182 (38.2)
High School 227 (43.1) 219 (45.8)
Intermediate/Diploma 75 (14.2) 34 (7.1)
Occupation
Student 403 (76.5) 353 (73.9)
School dropout 22 (4.2) 80 (16.7)
Unskilled worker* 78 (14.8) 27 (5.7)
Semi-skilled worker** 24 (4.6) 18 (3.8)
Marital Status
Married 12 (2.3) 56 (11.7)
Unmarried 515 (97.7) 422 (88.3)

*Unskilled worker: Person who are doing work which requires neither education nor specialized training.

**Semi-skilled worker: person who are doing work which requires some training to know their routine jobs efficiently.
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method as per WHO and were interpreted. In the case
of fasting plasma glucose (FPG) > 126mg /dl, a
second determination was performed."”

Obesity criteria: Body mass index of the person was
calculated using height and weight by applying the
formula weight (in kgs) divided by square of height
(inm?).The cutoff criteria are based on the WHO BMI-
for-age growth charts. Adolescents with BMI values

at or above the 95" percentile of the sex-specific BMI
15]

growth charts are classified as obese.

Ethical clearance and analysis: Institutional ethical
clearance was taken. [No. AIMS/IEC/2019/022].
Statistical analysis was done using SPSS version 21.0.

Results:

Table 1 shows Majority of the subjects, 403
(76.5%) males and 353 (73.9%) females, were
students. It was found that 22 (4.2%) males and 80
(16.7%) females were school dropouts and

notdoing anything. Out of 527 males, 24 (4.55%) and
78 (14.8%) were semi-skilled and unskilled workers
respectively. It was also observed that, 12 (2.3%)
males and 56 (11.7%) females were married, thereby
highlighting the high prevalence of teenage marriage
among adolescentgirls. [Table 1]

Table 2 highlights that the prevalence of diabetes
was 2.9% in males and 4.4% in females but the
difference was not statistically significant (x’=3.66, p
value 0.16)

Table 3 shows prevalence of smoking, alcoholism,
non-vegetarian diet and hypertension was higher
among males as compared to females. However, the
difference was significant only for smoking
(x2=13.93, p value<0.001), alcoholism (x2=36.76, p
value<0.001) and non-vegetarian diet (x2=4.51, p
value 0.03).

Table 2 : Prevalence of diabetes among the study subjects

Classification of Males [n= 527] | Females [n=478] | Total [n=1005] X’ value, d.f,
Diabetes n (%) n (%) n (%) p value
Normal 485(92) 423(88.5) 908 (90.4)
3.66, 2,
Prediabetes 27(5.1) 34(7.1) 61(6.1) 0.16
Diabetes 15(2.9) 21(4.4) 36(3.6)

Table 3 : Prevalence of risk factors of diabetes according to sex among the study subjects

Risk Factors Males (N=527) | Females (N=478)| Total [n=1005] X’ value,
n (%) n (%) n (%) p value
Family history of diabetes 66(12.5) 78(16.3) 134 (13.3) 2.94,0.08
Obesity 33(6.3) 69 (14.4) 102(10.2) 18.36,0.001**
Sedentary lifestyle# 78(14.8) 107 (22.4) 185(18.4) 9.6,0.002*
Smoking 41(7.8) 12(2.5) 53(5.3) 13.93,0.001**
Alcoholism 57(10.8) 7(1.5) 64 (6.4) 36.76,0.001**
Non-vegetarian diet 381(72.3) 316 (66.1) 697 (69.4) 4.51,0.03*
Hypertension 38(7.2) 27(5.7) 65(6.5) 1.01,0.32

*p value <0.05 ** p value <0.001 # Sedentary: type of lifestyle with little or no physical activity.
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Table 4 : Multivariate Logistic regression analysis of different risk factors for diabetes

Risk factors Oddsratio(95% CI) p value
Age group

10-14 years Reference -

15-19years 2.03(1.25-4.03) 0.02
Socio economic class

Upper/ Upper middle Reference -
Lower middle 1.09(0.61-1.95) 0.76
Upperlower/ Lower 1.64(0.85-3.19) 0.13

BMI

Non obese Reference -

Obese 1.86(1.05-3.37) 0.05
Family history of diabetes

No Reference -

Yes 2.16(1.27-3.66) 0.01
Physical activity

Moderate activity Reference -

Sedentary lifestyle 1.90(0.98-3.69) 0.05
Currently smoking

No Reference -

Yes 0.87(0.31-1.67) 0.46
Diet

Vegetarian Reference -

Non-vegetarian 1.93(0.98-2.86) 0.06
Hypertension
Absent Reference -
Present 1.79(1.11-2.45) 0.050

Table 4 highlights that subjects of 15-19 years age
group experienced 2.03 times greater risk of getting
diabetes as compared to subjects in the age group of
10-14 years (p value 0.02). Subjects who were obese
experienced 1.86 times greater risk in comparison to
those who were not obese (p value 0.05). Subjects
with a positive family history of diabetes experienced
2.16 times greater risk of getting diabetes (p value
0.01). Subjects who led a sedentary lifestyle
experienced 1.90 times greater risk of getting
diabetes as compared to those engaged in moderate
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activity (p value 0.05). Subjects who were
hypertensive experienced 1.79 times greater risk as
compared to those who were not hypertensive
(0.05).

Discussion:

The prevalence of diabetes in the present study
was observed to be 3.6% among study subjects
(2.9% in males and 4.4% in females) while the
prevalence of prediabetes was observed to be 6.1%
among the study subjects (5.1% in males and 7.1%
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in females). Hence, the combined prevalence of
diabetes and prediabetes among the study subjects
was observed to be 9.7%. This was observed to be
higher than thatin the previous studies conducted by
Ramachandran et al"” among adolescents [12-19
years] in Chennai in 2007 (combined prediabetes
and diabetes prevalence of 5.8%), by Singh et al"”
among 10,843 schoolgoing adolescents in
Chandigarh in 2007 (4.2% prevalence of diabetes
and 1.6% prevalence of prediabetes), by Balagopal"”
among adolescent youth [10-17 years] in rural areas
of Tamil Nadu in 2008 (combined prevalence of
5.1%), and by Reddy'® among corporate
schoolchildren [7-14 years] in Nellore, Andhra
Pradesh in 2011 (combined prediabetes and
diabetes prevalence of 9.5%) The present study
showed an increasing prevalence of diabetes with
increasing age with 2.2% prevalence of diabetes in
the age group of 10-14 years, and 5% prevalence of
diabetes in the age group of 15-19 years (p
value=0.015). The increasing prevalence of diabetes
in the present study could be attributed to
urbanization, sedentary lifestyle, physical inactivity
and presence of addictions like tobacco use and
alcohol consumption.

The present study showed a significantly higher
prevalence in subjects with a positive family history
of diabetes (11.2%) as compared to those without
positive family history of diabetes (2.4%, X’= 25.94, p
value<0.001). In a multisite case-control study done
in North India by Vikram et al"” in 2006, it was found
that a significantly higher number of cases had a
history of type 2 diabetes in first-degree relatives as
compared with controls [82.3% vs 23.2%, p
value<0.001]. Anjana RM et al”®”, in a community-
based study on adolescents [12-19 years] in Chennai,
detected that blood sugar levels were significantly
higher in the group with two diabetic patients as
compared to the groups with one diabetic parent, and
no diabetic parents.

The present study showed an increasing
prevalence of diabetes with increasing age with 2.2%
prevalence of diabetes in the age group of 10-14

HVAAH

years, and 5% prevalence of diabetes in the age group
of15-19years (p value=0.015).

The present study showed an increasing
prevalence of diabetes with increasing body mass
index (BMI), with 2.4% prevalence of diabetes in
non-obese persons compared to 13.7% prevalence of
diabetes in obese persons (x’= 30.63, p value<0.001).
In a multisite case-control study conducted by
Vikram et al'” among adolescents and young adults
in North India in 2006, it was observed that obesity
was arisk factor for diabetes [OR=7.9(2.5-25.44)].

The present study showed that the prevalence of
diabetes was significantly higher in adolescents who
led a sedentary lifestyle (4.6%) as compared to those
doing moderate work (1.9%, x2= 5.25, p value 0.02).
(Table 4) These findings are consistent with other
studies done either in India or abroad. A multicentric
study conducted by Mohan et al®” in various parts of
India from April 2003-March 2005 as part of the
WHO-ICMR Indian NCD risk factor surveillance has
found physical inactivity to be a strong risk factor for
type 2 diabetes.

Conclusion and Recommendations:

Overall prevalence of diabetes was found to be
3.6%. Intensive IEC campaigns through
multipronged strategies is needed to educate
adolescents about diabetes, both in schools from
primary level onwards as well as in communities,
particularly focusing on - (1) prevention by
recognition of important risk factors and lifestyle
modifications (2) early diagnosis and treatment by
recognition of symptoms.

Healthy lifestyle changes like change in food
habits in terms of reduction of salty and fatty food,
promotion of balanced diet complemented by
regular exercise, weight reduction, etc. should be
promoted through all strategies to reduce the
prevalence of both diabetes.
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