
Introduction
Diabetes Mellitus (DM) is the major cause of mortality
and morbidity in developed as well as in developing
countries. According to the World Health Organisation
(WHO), DM will be the seventh leading cause of
mortality by the year 2030.1 It is estimated that 347
million people worldwide have diabetes.2 Large
variation in the prevalence of DM among different
populations and ethnic groups has been reported.3
Developing countries do not only have the highest
prevalence of DM, they would also experience increase
in its prevalence in the next 25 years.4 South Asia has a
high prevalence of DM with India at the top. The
number of patients with diabetes in India is expected to
increase to 79.4 million by2030.5 Pakistan as a
developing country is also bearing a progressive rise in
the burden of diabetes. Despite of this fact, limited data
is available on the prevalence of DM in Pakistan.
National level DM prevalence surveys showed the
prevalence of DM at 13.9% in Sindh and 13.14% in

Punjab.5,6 A survey conducted in 2007 among Pakistani
adults revealed an overall prevalence of glucose
intolerance in 22% in urban and17.1% in rural areas.7
Since then, no other population-based study on DM has
been carried out. In addition, previous surveys and
studies did not use the latest American Diabetic
Association (ADA) criteria to diagnose the DM. The
current study was conducted to estimate the
prevalence of DM in urban population of Pakistan by
using the latest ADA diagnostic criteria using glycated
haemoglobin (HbA1c). To the best of our knowledge, no
other prevalence study has yet used HbA1c as a
diagnostic criterion in Pakistan. Another aim of this
study was to determine the most common
demographical and biological risk factors associated
with DM in the urban population of the country.

Subjects and Methods
The cross-sectional study was carried out in four union
councils of Rawalpindi, Pakistan, from May 25 to
September 31, 2014, and comprised members of the
general public.

As in last five years no study has been done in Pakistan, so
the prevalence of 16.6% reported by a 2013 study in India
was used to calculate the sample size.8 Alpha error of 5%
and design effect of 1.8 was applied to determine the
sample size. Multistage cluster sampling was used to
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select the participants. Four union councils were
randomly selected out of 37. Four clusters were taken
randomly from these four union councils. The union
council was divided into equal clusters of towns and one
town was randomly selected from each union council.
Each town consisted of 60 households. The participants
were selected from each household.

The participants aged 18-65 years were included. Those
suffering from kidney failure, mental illnesses or who were
on steroid therapy were excluded. Pregnant women were
also excluded.

Ethical approval for the survey was taken from the
Institutional Review Board (IRB) of Hanif Hospital. The
information regarding the importance, objectives and
rational were disseminated to the four selected union
council members through printed leaflets, posters and
banners. Meetings were conducted with influential
people and with the councillors of those union councils.
Informed consent was taken from each participant. The
participants diagnosed with DM, if required, were referred
to the Pakistan Institute of Medical Sciences (PIMS) for
further clinical examination.

Data was collected by four teams, each consisting of a
doctor and a phlebotomist.

A questionnaire was developed with the help of public
health experts, medical specialists and researchers to
collect information on gender, age, education level,
dietary habit, occupation, personal and family medical
history, and lifestyle risk factors. The questionnaire was
translated into Urdu and pilot-tested prior to data
collection.

Clinical examination was performed, which included
height, weight, waist circumference, hip circumference
and blood pressure (BP). Body weight was measured to
the nearest 0.1kg by digital machine. Height was
measured to the nearest 0.1cm by using stadiometre. Hip
girth was measured at the maximum circumference of the
buttocks with the removal of extra clothing, and waist
circumference was taken midway between the iliac crest
and lowermost margin of the ribs by non-stretchable
measuring tape. Body mass index (BMI) was calculated as
weight (kg) /height (metre)2. In accordance with the WHO
criterion, subjects with a BMI of 25-29.9kg/m2 were
categorised as overweight, and those with a BMI of
30kg/m2 as obese.9

BP was taken by a calibrated sphygmomanometer. The
average of three readings was taken as the final reading.

Venous blood samples were taken for measuring the

HbA1c level. HbA1c was measured by
chemiluminescentmicroparticle immunoassay (CMA)
for the quantitative determination of percentage HbA1c
in human whole blood on the ARCHITECT I system
(Architect I 4100 Modular 12, Abbott Laboratories). This
method has been certified by National
Glycohaemoglobin Standardisation Programme (NGSP)
and standardised with the Diabetes Control and
Complications Trial (DCCT).

According to ADA criterion, subjects having HbA1c < 5.7%
(39mmol/mol) were considered as non-diabetic, between
5.7% (39 mmol/mol) to 6.4% (46 mmol/mol) as pre-
diabetics and > 6.5% (47mmol/mol) as diabetics.10

Analysis was performed by using SPSS 20. Prevalence of
diabetes was estimated for the overall participants and for
subgroups according to age, gender and other related
variables.

The association of diabetes with risk factors was
estimated with univariate logistic regression (ULR)
analysis. Variables significantly associated with diabetes
(p<0.05) in ULR were entered into a step-forward multiple
logistic regression model to adjust for confounders.
P=0.05 and confidence interval (CI) of 95% were
considered statistically significant for both univariate and
multivariate analyses.

Results
Of the 404 participants, 181(44.8%) were males and
223(55.2%) were females. The overall mean age was
42.3±13 years. Age of 145(35.9%) participants was
between50-65 years, 130(32.2%) between 35-49 years
and of 127(31.4%) between18-34 years. Besides,
321(79.7%) participants were married, 212(52.5%)
educated above tenth grade and 175(43.3%) had a
household income of Rs10,000 to Rs30,000 (Table-1).

Moreover, 54(13.4%) subjects were smokers, 155(38.4%)
were hypertensive and 74(18.3%) had heart disease. In
addition, 323(80%) participants had central and
264(65.3%) had truncal obesity. About 121(30%) subjects
were obese and 250(61.9%) were overweight. The crude
prevalence of diabetes was 133(32.9%) and pre-diabetes
was 151(37.4%). Age-adjusted prevalence of diabetes was
109(26.9%) (Table-1).

Crude prevalence of diabetes was 139(34.5%) in women
(and 125(30.9%) in men (p>0.05). The age-adjusted
prevalence of diabetes was 103(25.4%) in men and
115(28.6%) in women. The prevalence of diabetes
substantially (p<0.001; ptrend < 0.001) increased with age
and was 203(50.3%) in the age group of 50-65 years. The
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Table-1: Descriptive statistics of baseline characteristics of study participants (N=404).

Characteristics Frequency %

Demographic characteristics
Gender
Male 181 44.8
Female 223 55.2
Age in years
18-34 127 31.4
35-49 130 32.2
50-65 145 35.9
Marital Status
Married 322 79.7
Unmarried 61 15.1
Widow/Divorced 21 5.2
Education status
Illiterate 55 13.6
Primary(1-5 grade) 59 14.6
Middle(6-9 grade) 61 15.1
> Matric 212 52.5
Conventional 17 4.2
Employment Status
Govt. Employee 61 15.1
Private Employee 61 15.1
Self-Employee 80 19.8
Un-employed 84 20.8
Laborer 12 3.0
Any other 106 26.2
Income (PKR)
<10000 118 29.2
10,000 - 30,000 175 43.3
31000 - 50,000 72 17.8
> 50,000 39 9.7
Smoking status
Smokers 54 13.4
Physical activity
Exercise 105 26.0
History of Diabetes
Positive parental history of diabetes 161 39.9
Positive siblings history of diabetes 88 21.8
Co-morbid conditions
Heart Disease 74 18.3
Hypertension 155 38.4
Anthropometric measurements
Central Obesity 323 80.0
Truncal Obesity 264 65.3
Body Mass Index (kg/m2)
Normal 33 8.2
Overweight 250 61.9
Obese 121 30
Diabetes status
Diabetes 133 32.9
Pre-diabetes 151 37.4

Central Obesity: Waist circumference > 90 cm in males and ? 80 cm in females according to World
Health Organization (WHO). Truncal Obesity: Waist hip ratio> 1.0 for males and > 0.85 for females
according to WHO. Diabetes: HbA1c > 6.5%(47 mmol/mol), Pre-diabetics:HbA1c5.7% - 6.4% (46
mmol/mol) according to American Diabetic Association (ADA).
Smoker: Individual having smoked at least 100 cigarettes in life time.

Table-2: Univariate logistic regression analysis of Diabetes with characteristics and risk
factors (N=404).

With Diabetes
Characteristics N n (%) OR (95% CI) P

Overall 404 133 (32.9) --- ---
Demographic characteristics
Gender
Male 181 56 (30.9) 1
Female 223 77 (34.5) 1.18 (0.77 - 1.79) 0.445
Age in years
18 - 34 127 16 (12.6) 1
35 - 49 130 44 (33.8) 3.54 (1.88 - 6.71) 0.000
50 - 65 145 73 (50.3) 7.03 (3.79 - 13.03)
Income (PKR)
< 30, 000 293 100 (34.1) 0.82 (0.51 - 1.31) 0.41
> 30, 000 111 33 (29.7) 1
Smoking status
Non smoker 350 118 (33.7) 1
Smoker 54 15 (27.8) 1.32 (0.70 - 250) 0.389
Exercise
No 299 102 (34.1) 1
Yes 105 31 (29.5) 0.81 (0.50 - 1.31) 0.390
Salad
No 163 52 (31.9) 1
Yes 241 81 (33.6) 0.93 (0.61 - 1.61) 0.720
History of Diabetes
Parental history of diabetes
Negative 243 68 (28.0) 1
Positive 161 63 (39.1) 1.58 (1.03 - 2.41) 0.033
Sibling with history of diabetes
Negative 316 88 (27.8) 1
Positive 88 45 (51.1) 2.71 (1.67 - 4.40) 0.000
Co-morbid conditions
Heart Disease
No 330 104 (31.5) 1
Yes 74 29 (39.2) 1.40 (0.83 - 2.36) 0.205
Hypertension
No 249 55 (22.1) 1
Yes 155 78 (50.3) 3.75 (2.31 - 5.51) 0.000
Anthropometric measurements
Central Obesity
No 81 7 (8.6) 1
Yes 323 126 (39.0) 6.76 (3.02 - 15.15) 0.000
Truncal Obesity
No 140 34 (24.3) 1
Yes 264 99 (37.5) 1.87 (1.18 - 2.96) 0.008
Body Mass Index (kg/m2)
Normal 33 4 (12.1) 1
Overweight 250 86 (34.4) 3.80 (1.29 - 11.17) 0.015
Obese 121 43 (35.4) 4.01 (1.32 - 12.12) 0.014

Central Obesity: Waist circumference > 90 cm in males and > 80 cm in females according to World
Health Organization (WHO). Truncal Obesity: Waist hip ratio> 1.0 for males and > 0.85 for females
according to WHO. Diabetes: HbA1c > 6.5%(47 mmol/mol), Pre-diabetes:HbA1c5.7% - 6.4% (46
mmol/mol) according to ADA.
Smoker: Individual having smoked at least 100 cigarettes in life time.
OR: Odds Ratio, CI: Confidence Interval.
P value < 0.05 and 95% CI were considered as statistically significant.



diabetes was significantly associated with parental and
sibling history of DM (p<0.05). The prevalence of DM was
143(35.4%) in obese (p<0.05) and 139(34.4%) in
overweight (p<0.05) participants, whereas it was
158(39%) (p<0.001) and 151(37.5%) (p<0.05) among
those who had central and truncal obesity, respectively.
No significant association (p>0.05) was seen in the
prevalence of DM with smoking and eating salad. The DM
was more prevalent (p>0.05) in adults with low physical
activity as compared to those who were involved in
exercises. Hypertension (HT) was significantly associated
with DM (p<0.01). Approximately half of the hypertensive
subjects were diabetic as well. Almost 101(25%) of the
diabetic subjects were classified as hypertensive. Unlike
HT, DM was insignificantly associated (p>0.05) with heart
disease (Table-2).

Significant risk factors for diabetes were: increasing age
(35-49 years [odds ratio: 2.29, p<0.05]; 50-65 years [OR:
4.23, p<0.01]), parents (OR: 1.66, p<0.05) and siblings (OR:
1.81, p<0.05) history of diabetes, central obesity (OR: 3.72,
p<0.05) and HT (OR: 2.60, p<0.01).

Discussion
It is assumed that diabetes prevalence rate is rising in
Pakistan. Although the current study was carried out in
only Rawalpindi, it is presumed that the results reflect
the overall situation in the urban regions of Pakistan
because it was a population-based study which
employed random sampling method. Our study

revealed that the prevalence of diabetes among the
participants was 32.9%, which is higher than the earlier
studies done in Pakistan. National diabetic survey
conducted by Shera et al. has shown that the overall
impaired glucose intolerance IGT) was 22% in urban and
17.1% in rural areas.7 Hence, the prevalence of diabetes
is greater in our study; however several studies have
reported similar high prevalence rates in different parts
of the world. Survey in different Gulf Arab states
reported high prevalence of DM, e.g.25.7% in Bahrain.11

Another Indian study revealed a high prevalence rate of
34.7%.12 Similarly, the prevalence of pre-diabetes in our
study population was also high, i.e.37.4%. Our pre-
diabetes results were comparable with a survey in China
which reported its prevalence at 50.1%.13

Compared to previous studies in Pakistan, this study
used new diagnostic criteria according to ADA
guidelines; we used the HbA1c test for diagnosing the
diabetes and pre-diabetes. In the previous national level
studies and small surveys, this test was not used so the
prevalence of diabetes could be underestimated. This
same test was used for a national level survey done in
China.13 Various studies have demonstrated that change
in the lifestyle due to urbanisation is one of the main
factors in the rapid rise in the prevalence rate of DM in
recent years.14 The mean age of this study's population
was 45 years. Age is an important determinant in
causing the IGT. Our studies reported that the diabetes
prevalence increased with age and the highest
prevalence rate was found in subjects with age range of
50-65 years. The same trend was found in studies done in
India.15 A worldwide estimate for the prevalence of
diabetes in 2030 predicts that in developing countries,
diabetes would be more prevalent in individuals in the
age group of 45-64 years.16

In our study, although the prevalence of DM in women
was more than in men (34.5% vs 30.9%), the difference
was not statistically significant (p>0.05). Our results are in
line with the results of National survey in 2007 conducted
by Shera et al.7 They reported (IGT) in 20.5% of women
and 15.9% of men, majority being in the age group of 45-
54 years. However, their studied population included
samples from both urban and rural areas. In a study done
in a small urban population by Zafar et al., the prevalence
of diabetes was found to be more in women.17 Hence, the
ratio between both genders varies among populations
studied, possibly due to different distributions of risk
factors.

The study, like others, revealed a strong association
between diabetes prevalence and positive family
history. This finding is in concurrence with numerous
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Table-3: Adjusted multiple logistic regression analysis of diabetes with risk factors
(N=404).

Risk factors With Diabetes
AOR 95% CI P

Age (years)
19 - 34 years 1
35 - 49 years 2.29 1.14 - 4.58 0.019
50 - 65 years 4.23 2.09 - 8.54 0.000
Parental history of diabetes
Negative 1
Positive 1.66 1.002 - 2.76 0.049
Siblings with history of diabetes
Negative 1
Positive 1.81 1.03 - 3.19 0.040
Central Obesity
No 1
Yes 3.72 1.55 - 9.93 0.003
Hypertension
No 1
Yes 2.60 1.60 - 4.22 0.000

AOR: Adjusted Odds Ratio, CI: Confidence Interval.
P value < 0.05 and 95% CI were considered as statistically significant.



previous studies which reported a very strong
association of family history with diabetes type 2 (DMT2)
incidences. A meta-analysis of the studies on the
association of family history and DM conducted by
Harrison AT18 found that individuals with a family history
of diabetes had two to six times the risk of diabetes
compared with those with a negative family history of
the disease. Annis et al. found that the incidence of
diabetes increased with the number of relatives having
the disease.19 It is now well-known factor that DMT2is a
disease with very strong genetic influences and one of
the strongest risk factors. Although it is a "non-
modifiable" risk factor, family history can be utilised as a
very important screening tool for early diagnosis of DM
and may be used to identify high risk individuals to
warrant early interventions for delaying or preventing
complications of DM which will lessen the socio-
economic burden of the disease.

The prevalence of diabetes was higher among individuals
who had high BMI. This study involved individuals living in
an urban area, where people by virtue of unhealthy eating
patterns and sedentary lifestyle had high BMI and hence
had a high rate of DM. A study found that in urban South
Asian population the risk of diabetes was significant with
a BMI of >23 kg/m2.20 In our study, it was seen that not
only high BMI, but central obesity was the strongest factor
associated with diabetes. There is increasing evidence
that central obesity increases DM risk. Several studies
have shown that Asians, particularly Indian Asians, are
more susceptible to have DM than the Western
population despite having relatively low level of BMI. This
may be due to the presence of central obesity in them
leading to insulin resistance syndrome (IRS).21 It was
reported by McKeigue et al. that in South Asians, increase
in waist-hip ratio was associated with a rise in DM.21 Our
survey also showed that almost 80% of the population
had abdominal obesity and majority of them either were
suffering from DM (39%) or had pre-diabetes (34%).

In our survey, 38.4% of the participants had HT and DM
was present in 50% of them. This close association was
also demonstrated in several other studies, where it was
reported that diabetes and HTwere co-prevalent in
around 42-60% of patients.22

As this was a quantitative study, its result can be
generalised to the population living in the cities of
Pakistan. Limitations of this study included smaller
sample size due to limited resources and inclusion of only
urban population.

Conclusion
A very high prevalence of DM and pre-diabetes was found

because of urbanisation, ageing and population growth.
A national survey encompassing both urban and rural
population is needed to determine the actual prevalence.
The most import risk factors recognised were age, central
obesity and family history of diabetes. HT was strongly
associated with the diabetes. A timely national
programme for prevention, early diagnosis and to address
the modifiable risk factors is a need of the hour to lessen
the socio- economic burden of the disease.
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