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ORIGINAL ARTICLE

Changing pattern in the risk factors for diabetes in young adults from the rural

area of Baluchistan
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Abstract

Objective: To observe changing pattern in the risk factors for diabetes as overweight, obesity, smoking,
hypertension and family history of diabetes in young adults in the rural area of Baluchistan.

Methods: A community based observational study was carried out in the rural area of Baluchistan by conducting
two surveys, in the years 2002 and 2009 respectively. The survey was further subdivided into two groups i.e. young
adults (15-25 years) and adults (>25 years). In this study, data of young adults was analyzed. Data obtained in 2002
was also analyzed according to the current guidelines and compared with 2009 survey.

Results: A total of 230 and 197 young adults participated in 2002 and 2009 surveys respectively. Obesity increased
significantly (p <0.001) from 20 (10.15%) young adults in the year 2002 to 64 (27.82%) in 2009. Similarly 15 (7.61%)
young adults were overweight in 2002 which increased to 24 (10.43%) in 2009 (p <0.317). Smoking increased from
8 (4.06%) to 49 (21.3%) in 2009 (p <0.001). Family history of diabetes mellitus also showed a significant increase (p
<0.005). Hypertension increased from 13 (6.6%) young adults in 2002 survey to 17 (7.39%) in 2009, the increase was
not statistically significant (p <0.749).

Conclusion: The present study showed that risk factors for diabetes such as overweight, obesity, smoking,
hypertension and family history of diabetes increased over time in the young adults of rural Baluchistan.
Keywords: Obesity, Young adults, Diabetes. (JPMA 63: 1089; 2013)

Introduction

The prevalence of chronic diseases is increasing
worldwide, with 60% of the global burden to be
contributed by the developing countries.! In the year
2011, 366 million people with diabetes were estimated
globally which is anticipated to rise to 552 million by
2030.2 An upsurge in the cases of diabetes globally is
mainly due to the rising prevalence of risk factors like age,
ethnicity, overweight, obesity, physical inactivity and
family history of diabetes.3

More than 1.1 billion adults worldwide are overweight
and 312 million of them are obese# Furthermore, 115
million people suffer from obesity related problems in
developing countries.> A study analyzing the data from
the National Health Survey of Pakistan (NHS 1990-1994)
showed that the prevalence of overweight adults was
25.0% (BMI >23kg/m?2), whereas 15.7% were found to be
obese (BMI >25kg/m2).6 Similarly, a study conducted in
adults (>25 years) in the rural area of Baluchistan (year
2002), also demonstrated that 16% of the population was
obese.”
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In a study in US in 18-24 years age group, it was observed
that 26.1% of the subjects were overweight, and 13.6%
were obese8 Similarly, another study suggested that
there was a significant increase in the incidence of obesity
from 10.9% at 18 years of age to 22.1% at young
adulthood over a transition period of 5 years.9 The NHS
(1990-1994) showed that 1% of the population was obese,
while 5% overweight in 15-24 years age group in
Pakistan.10

Both genetic and environmental factors seem to
contribute to obesity; however, the major precipitating
factor is environmental, mostly related to sedentary
lifestyle resulting in energy conservation as body fat.!!
Several studies have suggested that being overweight or
obese at a young age increases the risk of adulthood
obesity and it has been proven that persistence of obesity
in adulthood is a significant risk factor for chronic
conditions like dysglycaemia,  dyslipidaemia,
hypertension, and metabolic syndrome.12

Hence, young adulthood is probably the most opportune
period for intervention in order to prevent chronic
diseases, including diabetes.’3 In order to develop and
target preventive efforts for young adults at risk of obesity
and consequently diabetes, we must identify the risk
factors. Many studies examined risk for diabetes in adults,
but few focused specifically on young adults.
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To our knowledge none of the studies in Pakistan
observed risk factors for diabetes in young adults at the
same geographical location over a period of time.
Therefore, aim of the study was to observe changing
pattern in the risk factors for diabetes such as overweight,
obesity, smoking, hypertension and family history of
diabetes in young adults aged 15-25 years, in the rural
area of Baluchistan.

Subjects and Methods

A community based observational study was carried out
over a period of one year from February 2009 to February
2010 in the rural area of Baluchistan province of Pakistan.
The data obtained in 2009 survey was compared to a
similar survey conducted in 2002 at the same location.
The survey was further subdivided into two groups i.e.
young adults (15-25 years) and adults (>25 years). The
findings of the adult survey (>25 years) and the details of
methodology have been reported previously.'# In this
study, data of young adults was analyzed. Data obtained
in 2002 was also analyzed according to the current
guidelines.

Ethical approval for the study was taken from
Institutional Review Board (IRB) of Baqgai Institute of
Diabetology and Endocrinology. All male and female
young adults, aged 15-25 years, who gave informed
consent were considered eligible to participate and
informed about the purpose of the study. Team for the
surveys composed of doctors, lady health workers, lab
technicians and paramedical staff. All the selected
participants were advised to come to a specified location
after an overnight fast of 8-14 hours. After registration, a
fasting blood sample was drawn. Details of demography,
anthropometry smoking and family history of diabetes of
the study participants were recorded on a proforma by
doctors.

Anthropometric measurement for height and weight was
taken by paramedical staff. Weight was taken by a digital
bathroom scale placed on a flat surface, to the nearest of
0.1kg with subjects in light clothes and without shoes.
Height was recorded to the nearest of 0.1cm, while
subjects standing in erect posture vertically touching the
occiput, back, hip and heels on the wall.

Body mass index (BMI) was calculated as weight in kg/
height in m2. BMI 23-24.9kg/m2 and >25kg/m2 were
classified as overweight and obesity respectively.’s

Blood pressure was measured with mercury
sphygmomanometer. Individuals were requested to
take 10 minutes rest at a sitting position before
measuring blood pressure to reduce variation of blood
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pressure value with resting values. Hypertension was
defined as blood pressure >130/85 mmHg.¢
Hypertensives also included subjects with known
hypertension who were already on antihypertensive
medications prescribed by a doctor.

Within 1 hour of blood collection, the samples were
centrifuged, separated and taken to the laboratory.
Fasting blood glucose was performed by the glucose
oxidase GOD PAP method.

Statistical Analysis

Data analysis was conducted on Statistical Package for
Social Sciences (SPSS), version 13.0. Continuous
variables i.e. age, BMI, height, weight, systolic and
diastolic blood pressures presented as Mean=SD.
Categorical variables like gender, hypertension and
family history of diabetes presented in the form of
frequency and percentage. Groups were analyzed for
statistical difference by univariate general linear model
after adjusting for age and sex; risk factors were taken
as dependent variables, p<0.05 was considered
statistically significant.

Results

Table-1 and 2 show age and sex matched comparison of
baseline anthropometric and clinical variables of the two
surveys in young adult male and female subjects
respectively. A total of 230 and 197 young adults
participated in 2002 and 2009 surveys respectively.

Statistically significant difference (p<0.05) was seen in
mean weight, BMI, systolic and diastolic blood pressure
and fasting plasma glucose of the young male subjects
in the two surveys. In the year 2009, obesity increased

Table-1: Age and sex matched comparison of baseline anthropometric & clinical
variables of the two surveys in young adult males.

Male 2002 2009 p-value
n 3 76
Weight (kg) 54.89+11.70 60.49+11.68 0.005

Height (cm) 162.4346.06 163.5046.01 0.291
Body Mass Index (kg/m2) 20.78+4.44 22.64+4.44 0.014
Overweight (BMI 23-24.9kg/m2) 9(12.33%) 8(10.52%) 0.734
Obesity (BMI 725kg/m2) 11(15.06%) 24 (31.57%) 0.017
Systolic Blood Pressure (mmHg) 107.88+11.87  114.79+11.85  0.001
Diastolic Blood Pressure (mmHg) 68.81+9.22 74.13+9.24 0.001
Hypertension (?130/85 mmHg) 3(4.11%) 5(6.58%) 0.509
Family History of Diabetes 4(5.48%) 13 (17.1%) 0.025
Smoking 1(1.37%) 26(34.21%)  <0.001
Fasting Plasma Glucose (mg/dl) 70.13£11.62 7735£11.77  <0.001

Data is in the form of Mean = SD and n (%).
P <0.05 considered statistically significant.
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Table-2: Age and sex matched comparison of baseline anthropometric & clinical
variables of the two surveys in young adult females.

Female 2002 2009 p-value
n 157 121

Weight (kg) 46.88+11.15 59.54+11.22 < 0.001
Height (cm) 159.78+9.39 161.95+9.46  0.063
Body Mass Index (kg/m2) 18.54+4.76 22.91+4.84  <0.001
Overweight (BMI 23-24.9kg/m2) 6 (3.82%) 16(13.22%) < 0.001
Obesity (BMI 725kg/m2) 9(5.73%) 40 (33.05%)  <0.001
Systolic Blood Pressure (mmHg) 106.67£11.65  116.06£11.66 < 0.001
Diastolic Blood Pressure (mmHg) 68.279.14 75.70£9.24 < 0.001
Hypertension (7130/85 mmHg) 10 (6.37%) 12(9.91%) 0.280
Family History of Diabetes 11(7%) 25(20.66%)  <0.001
Smoking 7 (4.46%) 23 (19%) <0.001
Fasting Plasma Glucose (mg/dI) 69.72+11.65 76.18+11.66  <0.001

Data is in the form of Mean = SD and n (%).
P < 0.05 considered statistically significant.

significantly (p<0.017) from the previous survey in
young adult males. A significant increase in the positive
family history of diabetes (p<0.025) and smoking (p
<0.001) was also observed in male subjects in 2009
survey (Table-1).

When the 2002 and 2009 surveys were compared in
young adult females, statistically significant difference
(p<0.05) was seen in mean weight, BMI, systolic and
diastolic blood pressure and fasting plasma glucose.
Similarly, significant increase was also observed in
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overweight (p<0.001), obesity (p<0.001), family history of
diabetes (p<0.001) and smoking (p<0.001) as shown in
Table-2.

Figure shows distribution of risk factors for diabetes
mellitus in young adults. In the year 2002, 15 (7.61%)
young adults were overweight which increased to 24
(10.43%) in the year 2009 (p<0.317). Obesity increased
significantly (p<0.001) in the year 2009. Similarly, smoking
increased significantly (p<0.001) in the 2009 survey.
Family history of diabetes mellitus also showed a
significant increase (p<0.005). Although hypertension
increased from 13 (6.6%) young adults in 2002 survey to
17 (7.39%) in 2009, the increase was not statistically
significant (p<0.749).

Discussion

A comparison of the two surveys showed that obesity,
family history of diabetes and smoking increased
significantly in young adults in the rural area of
Baluchistan over a study period of seven years.

Obesity increased nearly threefold in the young
population (aged 15-25 years) in our study. Similar
findings were observed in adults (>25 years) at the same
geographical location, where mean BMI increased
significantly (p<0.001) from 20.78+5.07kg/m2 in the year
2002 to 25.42+5.89kg/m2 in the year 2009. The rise in the
prevalence of obesity was the main contributing factor to
significant increase (p<0.001) in the prevalence of
diabetes from 7.2% (2002) to 14.2% (2009) in the rural
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Figure: Distribution of risk factors for Diabetes Mellitus in young adults.

Vol. 63, No. 9, September 2013



A. Fawwad, S. F. D. Alvi, A. Basit, et al.

area of Baluchistan.’* Our study findings project an
increasing burden of obesity in young adults in the rural
areas and hence the risk it poses for the prevalence of
chronic conditions including diabetes.

A study from Pakistan showed that overweight or obesity
was less in the rural compared to the urban areas. This
may be due to increased physical activity and less
sedentary life style in rural community compared to their
urban counterparts.'” Studies are needed in young adults
in the urban areas of Pakistan, where increasing burden of
obesity and other risk factors of diabetes are anticipated
as a result of sedentary life style.

Studies have also demonstrated that young adulthood is
associated with an average weight gain of 1-2lb per year,
the largest gains are observed in the early to mid-
twenties, particularly overweight individuals are at an
increased risk.'® In a study in China, it was observed that
the prevalence of overweight and obesity (BMI
>25kg/m?2) increased by 49.3% among adults aged 18
years or older over a period of ten years.'® Hence, young
adulthood is the most opportune period for public
health awareness campaigns and to target interventions
as weight gain and obesity during young adulthood is
associated with increased cardiovascular risk and
diabetes later in life.18

In our study family history of diabetes increased
significantly over a period of seven years. Studies have
demonstrated that overweight individuals with one or
both biological parents with diabetes are at an increased
risk of developing diabetes in adulthood.20 Although
family history is a non-modifiable risk factor for diabetes,
it can be wused for risk stratification, targeting
interventions, and positively influencing health
behaviours in young adults.?!

Hypertension is commonly associated with diabetes.2?
Findings of a study indicated that the risk of developing
diabetes was 2.4 fold greater in hypertensive individuals
as compared to the normotensives.23 Systolic and
diastolic blood pressures increased significantly in both
male and female young adults in our study, but
interestingly hypertension did not show a significant
increase. However, an increase in mean systolic and
diastolic blood pressures increases the risk of developing
hypertension in the young adult population of rural
Baluchistan in later life.

We also found a higher proportion of young adults
(21.3%) were cigarette smokers in 2009 survey which
increased significantly from the year 2002. The association
of smoking with type 2 diabetes is not fully understood.
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However, it is suggested that smoking may cause insulin
resistance in peripheral tissues.2# Number of cigarettes
smoked per day increases the risk of type 2 diabetes in a
dose dependent manner.24 Smoking is a modifiable
health risk behaviour and is generally established during
adolescence and young adulthood.25 Therefore,
behavioural modification strategies should be planned
specifically targeting young adults to counteract this
mounting problem.

Our study has some limitations; we did not observe
changes in the lifestyle of the young adult population of
rural Baluchistan over a period of seven years, including
changes in the dietary habits as well as physical activity
levels.

Conclusion

The present study showed that risk factors for diabetes
such as overweight, obesity, smoking, hypertension and
family history of diabetes increased in the young adults of
rural Baluchistan.
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