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Abstract: Diabetes mellitus (DM) is growing, a modermn epidemic due to rapidly increasing prevalence in recent
decades worldwide. Prevalence of DM and contributing risk factors were estimated by performing a cross-
sectional study in the urban population of Bahawalpur-district Pakistan. A total of 1161 peoples (=20-70 years;
589 male and 572 female) were divided into 3 groups 1.e., young (2035 years), mature (35> 50 years) and old
(=30-70 years). Diagnosis of DM and Impaired Glucose Tolerance (IGT) was performed according to the World
Health Organization (WHO) criteria. Overall prevalence of DM was 19.21% (95% CT; 17.04-21 .58), maximum
21.16% (95% CI, 17.80-24.95) m old group followed by mature (19.53, 95% CI; 16.30-23.21) and minmmum m young
(16.99, 95% CI, 11.82-23.79) groups. Young (16.07,95% CI, 8.46-28.04) and mature (19.17, 95% CI; 14.87-24.35)
female groups showed lesser while old (21.60, 95% CT; 16.93-27.13) group higher DM prevalence in comparison
to the respective male groups. A significant high (p = 0.042350) prevalence (21.97, 95% CI; 18.95-25.31) was
found among low educated in comparison to middle and high educated people. An ascending prevalence was
observed with both increasing mcome and mncreasing consumption of carbohydrate-rich diet. Diabetics with
positive family history of DM (22.46%, CT; 19.20-26.10) showed a significantly higher prevalence (p = 0.025210)
verses negative family history diabetics (16.17%, CT; 13.43-19.33). A significantly high (p = 0.006540) prevalence
among >30 kg m~* weight/obese population (26.07%, CT; 21.74-30.93) was observed. Data suggests that public
health target is obesity and directly relating factors; socioeconomic status and carbohydrate-rich diet, focusing
on especially high-risk group of positive heredity for diabetes.
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INTRODUCTION

Noncommunicable disease associated with changes

i lifestyle and diet has become a major public health
problem in developing countries. Diabetes mellitus (DM)
is at the forefront of noncommunicable diseases which is
growing a modern epidemic due to rapidly increasing
prevalence in recent decades worldwide (King ef al., 1998;
Colagiuri et af., 2002; Melidoms ef al., 2006). Currently, it
15 estimated that about 200 million people mthe world
have diabetes and this number is expected to mcrease up
to about 330 million by the year 2025 (King et al., 1998). In
Pakistan about 6.2 million people are suffering from
diabetes and this figure will increase to 11.6 million people
by 2025 (Wild et al, 2004; Sydorova and Lee, 2005;
Shera et al., 2007). About 3.2 million deaths annually are
caused by this disease (King et al., 1998, Mathers and
Loncar, 2006). In addition it may cause different
complications like retinopathy, nephropathy, neuropathy,
hyperlipidermia,
coronary — artery

diseases,
atherosclerosis

peripheral vascular

hypertension, and
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diseases (Vinik and Mehrabyan, 2004, Sydorova and Lee,
2005, Sheraetal., 2007). Hyperglycemia is clinical hallmark
of DM but etiology of this heterogeneous disorder likely
ivolves multiple genetic and environmental mnteractions
that ultimately result in alterations in insulin secretion,
insulin action or both (American Diabetes Association,
2006).

Despite awareness of the growing problem of
diabetes, worldwide (King ef al., 1998; Green et al., 2003),
few developed provide
regarding the prevalence and incidence of diabetes
(Mokdad et af ., 2001, 2003; Dunstan et af., 2002). Pakistan,
with its large land area, growing economy and more than
150 million inhabitants, is a country where awareness of
diabetes is very poor. In view of limited current data
regarding the prevalence of known DM in wrban areas of
Bahawalpur district, the present study was planned. The
study was also undertaken with the aim to evaluate the
associations between several factors with the prevalence

countries consistent data

of DM and to compare this information with previous
reports.
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MATERIALS AND METHODS

This was a population-based, cross-sectional study
which was carried out from February 01, 2007 to January
31, 2008. A total of 1161 peoples (both sex) of different
age and profession of urban areas of Bahawalpur-district,
Pakistan were screened out for DM and promoting
factors.

Selection and division criteria: Population of either
sex, age; >20-70 years, was divided into 3 groups i.e.,
young (20235 years), mature (35250 years) and old
(>50-70 years). Male and female of same age were grouped
separately. A willingness certificate for co-operation in
carrying out the purpose of present study was obtained,
singed by each individual/parent(s)/guardian(s) before
histher melusion m the study (Mohan et al, 2001;
Hajian-Tilaki and Heidari, 2007).

Variables: Abnormally high blood glucose level was
considered a dependent variable. The independent
variables m relation to the volunteer were age, sex,
socioeconomic  status; income and  education,
carbohydrate-rich diet, body weight/obesity (defined
using by the new Asia Pacific guidelines) and positive
farmly history of DM (Mohan et af., 2003). The researcher
conducted an interview with the volunteer(s), their
parent(s) or guardian(s) to fill out the questioner
(Satman ef al., 2002; Hajian-Tilaki and Heidar1, 2007).

Study design: All the subjects were screened out for the
presence of DM. Presence of diabetes was confirmed if
they reported a previous medical diagnosis of diabetes.
They were asked if they were using nsulin or oral anti-
diabetic agents. Blood glucose concentration of all
mndividuals was exammed (Glucometer Elite, Bayer
Corporation, Ellchart, TN). Oral glucose tolerance test was
carried out for subjects with borderline random glucose
concentration (Glucose Autcanalyzer, APEC) (Ralman,
1997).

Assessment of glucose tolerance: Diabetes mellitus
(DM) and Tmpaired Glucose Tolerance (IGT) were
diagnosed according to WHO recommendations (Rahman,
1997). All volunteers (with borderline random glucose
concentration) except previously reported diabetic
underwent oral glucose tolerance test: 75 g anhydrous
glucose dissolved in 250 ml water admimstered within the
space of 5 min. Normal glucose tolerance was defined as
Fasting Blood Glucose concentration (FBG) <6.1 mmol

63

L7'and a 2 h glucose <7.8 mmol L.~". Tmpaired fasting
glycemia was defined as FBG between 6.1 and
6.9 mmol L™ and a 2 h glucose <7.8 mmel L™ and
impaired glucose tolerance was defined as FBG
<7.0 mmol 7! and 2 h glicose between 7.8 and
11.0 mmol L™ (Satman et al., 2002; Lau et al., 2005).

Definition of obesity: Diagnosis of general obesity was
made if BMI was >30 kg m~* based on the report of a
WHO consultation (Lau et ai., 2005).

Statistically analysis: The data was analyzed statistically
by the application of proportions, Chi-square test and
confidence interval (CT of 95%) by modified Wald method
(Bonett and Price, 2006). “P” values were determined.
Differences were considered non-significant at p>0.05,
significant at p<0.05 and highly significant at p<t0.001.

RESULTS AND DISCUSSION

Prevalence of Diabetes mellitus: A total of 1161
volunteers of which 589 men (97 young, 241 mature and
251 old) and 572 women (56 young, 266 mature and
250 old) participated in the study.

Over all prevalence of disease was 19.21% (95% CT,
17.04-21.58); maximum 21.16% (95% CT,17.80-24.95)in old
group followed by mature (19.53%, 95% CT; 16.30-23.21)
and young (16.99%, 95% CT; 11.82-23.79) groups (Table 1
and Fig. 1).

Selected variables specific prevalence of Diabetes
mellitus: Prevalence of DM was 23.26% (95% CI; 16.76-
31.29), 22.16% (95% CT; 18.87-25.84) and 14.81% (95% CT;
11.92-18.26) among the subjects with the low (poor),
moderate and high level of income while 21.97% (95% CI;
18.95-25.31), 15.92% (95% CT, 12.65-19.83) and 12.50%
(95% CT, 7.74-19.44) in low, middle and high level
educated people respectively (Fig. 2). Maximum
prevalence was observed 25.00% (95% CI; 14.79-38.92) in
high rich female group among socioeconomic status
(Table 2).

A 2258% (95% CI, 18.45-27.32) diabetics used
80-100, 21.39% (95% CI; 18.34-24.81) utilized 60-80 and
6.90% (95% CT; 4.06-11 .33) consumed <60% carbohydrate-
rich diet daily (Table 3 and Fig. 2). A high significantly
different prevalence was found in male group consuming
80-100% carbohydrate-rich diet (Table 3).

Diabetics with positive family history of disease
showed 22.46% (95% CT, 19.20-26.10) in comparison
16.17% (95% CT; 13.43-19.33) DM-prevalence among
diabetics with negative family history (Table 4). The
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Table 1: Prevalence of Diabetes mellitis (DM) in different age groups of population

Group Age (year) Sex N DM +ve (%) 95% CI p-value
1161 223(19.21) 17.04-21.58 -
Young 20=35 M 97 17 (17.53) 11.14-26.38 -
F 56 9 (16.07) 8.46-28.04 0.845647
Mature 35:50 M 241 48(19.92) 15.34-25.44 -
F 266 51(19.17) 14.87-24.35 0.862523
Old >50-70 M 251 52(20.72) 16.14-26.17 -
F 250 54 (21.60) 16.93-27.13 0.845274
M: Male, F: Fermnale, Male group compared with respective female group, CI: Confidence Interval
Table 2: Distribution of Diabetes mellitus (DM) according to socioeconomic status of population
Variables Sex Population DM +ve % 5% CT p-value
Sociceconomic status
Income (Rich)
High M 81 18 (22.64%%) 14.46-32.50 -
F 48 12 (25.00%%) 14.79-38.92 0.776383
Moderate M 260 58(22.31%%) 17.66-27.77 -
F 286 63 (22.03+%) 17.60-27.20 0.929977
Poor M 248 38(15.32) 11.34-20.36 -
F 238 34(14.29) 10.37-19.34 0.781713
Education
High M 67 10(14.93) 8.12-25.54 -
F 41 6 (14.63) 6.50-28.83 0.971583
Middle M 208 33(15.87) 11.49-21.48 -
F 194 31(15.98) 11.45-21.83 0.978790
Low M 314 71(22.61) 18.32-27.56 -
F 337 72(21.36) 17.31-26.06 0.758862

M: Male, F: Female, Male group compared with respective female group, high income mean =1 million; moderate income mean = 1/20 million; low income
mean <1/20 million rupees per annum, high education means university or higher, middle education means less than university level or high school, low

education means no school, CI: Confidence Interval

Table 3: Distribution of Diabetes mellitus (DM) according to carbohydrate-rich diet consumption and history of diabetes among population

Variables Sex Population DM +ve 95% CI p-value
Carbohydrate-rich diet (%)
<60 M 91 T (T.65) 3.53-15.28 -

F 112 T (6.25) 2.85-12.56 0.706813
60:80 M 325 71 (21.85%%) 17.69-26.67 -

F 202 61 (20.89%%) 16.61-25.93 0.816041
80:100 M 173 41 (23.70%%) 17.95-30.59 -

F 168 36(21.43%% 15.87-28.27 0.690222
M: Male, F: Fermnale, Male group compared with respective female group, CI: Confidence Interval
disecase was significantly frequent (26.07, 95% CI, 4507 1 Normal 408

. . . . . . n=
21.74-30.93) in =30 kg over-weight {obese) population in app- @ Diabetics — n=1395
comparison normal body weight (14.22; 95% CT, 3 550
10.16-19.52) (Table 5 and Fig. 2). 5
The present study assessed the current prevalence gam-
of DM in a random sample of wban population of 3 2501
Bahawalpur-district, Pakistan. This study is the first that gé 2001
. . -]
report the .prevalence of DM 1n relation tQ the mo§t § 1s0d n=127 n=99 n=106
common risk factors such as age, $eX, $OCLOECONOIMmIC QS (p = 0.5606) (p=0.23555)
status; income and education, carbohydrate-rich diet, 1007
overweight/obesity and heredity in the test population. 50 n=26
Overall prevalence of DM was found 19.21% (95% CT, 0 .
17.04-21.58). DM prevalence in male of Young Maturo old
.04-21.58). prevalence in male of young group was Population under tial

17.53% (95% CT; 11.14-26.38) and in female of similar
groupwas 16.07% (95% CT, 8.46-28.04). Prevalence inmale
was 19.92% (95% CI; 15.34-25.44), 20.72% (95% CI,
16.14-26.17) and in female was 19.17% (95% CI,

Fig. 1: Comparative prevalence of Diabetes mellitus

among old, matwe and young groups

population

&4

of
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Table 4: Distribution of Diabetes mellitus (DM) according to carbohydrate-rich diet consumption and history of diabetes among population

Variables Sex Population DM +tve 95% CI p-value
History of diabetes
Diabetics with positive family history of DM M 272 58(21.32) 16.86-26.59 -
F 289 68 (23.53) 18.99-28.76 0.618451
Diabetics with negative family history of DM M 307 49 (15.96) 12.27-20.50 -
F 293 48(16.38) 12.56-21.07 0.905244

M: Male, F: Female, Diabetic male group compared with respective diabetic female group; CI: Confidence Interval
Table 5: Frequency of Digbetes medlitus (DM) according to body weight/obesity among population
Variables Sex Population DM +ve 95% CI p-value
Body weight (kg m™)
Normal M 106 15 (14.15) 8.65-22.16 -

F 112 16 (14.29) 8.88-22.00 0.980312
Under weight M 43 7(16.28) 7.80-30.29 -

F 51 6 (11.76) 5.14-23.75 0.583182
10=20 overweight M 87 14 (16.09) 9.71-25.34 -

F 91 14 (15.38) 9.26-24.31 0.911969
20230 overweight M 152 28(18.42) 13.02-25.38 -

F 170 33 (19.41) 14.13-26.04 0.851654
>30 overweight M 153 40 (26.14) 19.80-33.65 -

F 196 51.(26.02) 20.36-32.60 0.984086

M: Male, F: Female, Male body weight (kg) compared with respective group of female body weight; CI: Confidence Interval
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Fig. 2: Frequency of Diabetes mellitus (DM) in relation to socioeconomic status: income and education, carbohydrate-

rich diet, history of diabetes and body weight among human urban population of Bahawalpur District

14.87-24.35), 21.60% (95% CI; 16.93-27.13) of respective
mature and old groups (Table 1 and Fig. 1). The data
showed increasing prevalence with the age (young-old
groups), possibly due to greater chance of exposure to
the contributing environmental factors. The findings are
in agreement with Shera et al. (1995). Young and mature
women groups showed lesser while old group greater DM
prevalence in comparison to the similar age groups of
mer.

In accordance with the current data, the study shows
a clear relationship between age and DM. Diabetes
(type-I1) has been considered a disease of middle-aged
and elderly, where as current data has shown clearly
that the prevalence is increased considerably in
both sexes after the age of 20 years (Table 1 and Fig. 1).
A small dominance of male of young and mature
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groups over female of respective groups, m DM
prevalence was observed in the study (Harris et al., 1998,
Ramachandran et al., 2001 ; Dunstan et al., 2002). These
sex differences may be that male are more susceptible than
female to the consequences of indolence and obesity,
possibly due to differences in insulin sensitivity and
regional fat deposition (Gale and Gillaspie, 2001,
Gikas et al,, 2004). The sex-specific prevalence of diabetes
reported by Shera ef al. (1995) in North West Frontier
Province (NWFP) of Pakistan was 16.2% (9.0% known,
7.2% newly diagnosed) in men and 11.7% (6.3% known,
5.3% newly diagnosed) m women while Shera er al. (1999)
indicated prevalence of diabetes 9.2% in men and 11.6%
in women. The data is comparable to these early reports.
Comparing the prevalence to present study showed
marked increase m the prevalence of disease. So,



Res. J. Med. Sci., 3 (2): 62-69, 2009

increasing prevalence of DM in the population of
Bahawalpur-district seems to be comparable to the report
(22.04% prevalence in urban and 17.15% in rural areas) of
Shera et al. (2007). The findings are n comcidence with
the reports of Szurkowska et al. (2001), Szybinski (2001)
and Suvd et al. (2002).

Previous data showed that prevalence of DM was
mversely related to sociceconomic status (Commolly ef al.,
2000). Among socioeconomic status it has been
manifested that income 18 more strongly associated with
DM prevalence, especially among women (Robbins et al.,
2000; Choi and Shi, 2001). In the present study, high and
moderately rich (income) status of people was associated
with the disease more in comparison to low income (poor)
status. Highly rich women group showed significantly
high DM-prevalence in comparison poor groups of both
men and women (Table 2). Possibly due to less
mvolvement in the physical activities of high status
people especially of women because of more facilitated
life-style, wlich has already been mdicated by
Mohan et al. (2003). Similarly a high-to-low level of
education was found directly related to the frequency of
disease under trial population (Fig. 2). Although the
differences are statistically msigmificant but small
dominance of young, old male over respective female
groups and mature female over mature male group was
observed (Table 2). Possibly more educated people
acquiring more awareness about disease and its
management. Consequently lesser prevalence in highly
educated participant was observed in comparison to
middle and low level of educated people.

Carbohydrate-rich diet was found another significant
factor mamnifesting DM. An ascending prevalence was
observed with the increasing consumption of
carbohydrate-rich diet. Highly significant high prevalence
was observed 22.58% (95% CI; 8.45-27 .32, p = 0.000044),
21.39% (95% CI;, 18.34-24.81, p = 0.000052) among
80100 and 60>80% carbohydrate-rich diet consumers
respectively in comparison to <60% consumers (6.90, 95%
CI, 4.06-11.33) (Table 3, Fig. 2). Moreover, a lesser
prevalence was found among the female than the male
groups used <60% and 80>100% carbohydrate-rich diet
(Table 3). Carbohydrate-rich diet is directly linked to the
immediate availability of huge amount of glucose to the
body, msulin resistance and pre-diabetes (American
Diabetes Association, 2006). Data clearly suggests and
supports this statement. However, few earlier reports
could not found such relationship of carbohydrate-rich
diet with onset of DM (Lau ef ai., 2005).

Diabetics with positive family history of DM (22.46%,
CT; 19.20-26.10) showed a significantly higher prevalence
(p = 0.025210) verses negative family history diabetics
(16.17%, CI; 13.43-19.33) (Fig. 2).

66

Present study indicated slightly higher prevalence in
female group with positive family history of disease than
the similar male group (Table 4).

The data further showed a direct relation of DM
prevalence with the increasing bodyweight/obesity
(beyond the normal body weight) (Table 5, Fig. 2). Body
overweight/obesity and the positive family history of the
disease have also been reported important promoting
factors of DM (Mohan et al., 2003; Martinez et a., 2004,
Shera et al., 2007). Study is in accord to these reports. The
chronic cases of DM presented with lesser body/under
weights. All female groups were found with the lesser
prevalence in comparison to respective male groups
except 20230 kg overweight group while prevalence in
female was higher than respective male group, possibly
due to more involvements of male in physical activities
and unawareness of female about disease.

High sociceconomic status is relating to the
consumption of high-caloric carbohydrate-rich diet
and obesity, which directly promoting onset of DM
(Rahman Al-Nuaim, 1997, Mokdad et al, 2001,
Hajian-Tilaki and Heidari, 2007). The strong association of
obesity with DM has been identified in the present study.
Zimmet et al. (2001) have been suggested that dominant
rigk factor, overweight and obesity will more prevalent
over time in both developed and developing regions
projecting to continue to rise. The findings of the current
study are in-agreement with these previous reports.

Previous studies have been recommended that
the increase in obesity is attended strictly by an
increase in the prevalence of DM (Molkdad et al., 2001;
Dunstan et al., 2002; Cameron et al., 2003). The higher
rate of obesity, in population under trial has clearly
indicated in the present trial. This attributes in
considerable changes, in nutrition by consumption of
carbohydrate-rich diet, lesser physical activities/exercise
and adaptation of Europeans lifestyle (Gikas et al., 2004).

Prevalence of overweight/obesity (>30 kg
overweight) among male and female in present trial also
Juggedsignificantly high: 26.14% (CT;19.80-33.65), 26.02%
(CT; 20.36-32.60) (Table 5). Consequently, these findings
have alarming implications for population health. In
addition, another factor; positive family history has been
indicated epidemiological factors of DM (Mohan et al.,
2003). Current study not only confirms such important
role of heredity in the DM prevalence but also gives more
evidence for this relationship.

CONCLUSION

Therefore, findings suggest that public health
target is obesity and directly relating factors such as
socloeconomic status  and  carbohydrate-rich  diet
utilization, focusing on especially high-risk group of
positive heredity for diabetes.
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Study limitation: The physical activity status was not
taken into account that may constitute a strong risk factor
for diabetes.
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