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Diabetes Mellitus (DM)is a metabolic disorder which is described by chronic hyperglycemia due
to faulty insulin secretion. Metabolism of lipids, carbohydrates and proteins are disturbed in DM
Objective: To assess the occurrence and distribution of diabetes mellitus in Mardan, Pakistan
Methods: It is a cross-sectional, survery-based study conducted at District Headquarter
Hospital Mardan, Khyber Pakhtunkhwa. The detailed information about age and gender of the
patients was collected. Blood glucose level was detected by Glucose oxidase test. Results: The
overall prevalence of DM was found as 50.4%. DM was found dominant in females (52%) as
compared to males(48%). Moreover, the age groups of 30-40 years were most affected. Fasting
blood sugar(FBS)range was high in the age of 10-20 years and Random blood sugar (RBS)range
was high in the age of 40 years and above. Conclusions: It is concluded that DM is most
commonly found in females and the age group of 30-40 years is more affected. FBS range was
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highinthe age group of 10-20 yearsand RBSrange was highinthe age of 40 yearsand above.

INTRODUCTION

Diabetes mellitus (DM)is a metabolic disorder in which the
digestion of lipids, carbohydratesand proteins are affected
due to insulin deficiency or dysregulation of its secretion
[1,2]. Furthermore, polyuria in which a person urinates
frequently, polydipsia in which thirst is increased and
polyphagiain which hungerisincreased are the conditions
associated with DM. It is the main cause of disability and
death in main population of the world as declared by the
International Diabetes Federation (IDF) and World Health
Organization(WHOQ)[3]. WHO indicated that in 2030, DM will
be the 7th leading cause of death [2]. DM was first
recognized by the Egyptiansandis characterized by weight
reduction and polyuria. Later on a Greek physician

Aertaeus gave it the term Diabetes mellitus. In Greek,
diabetes means “to go through” and mellitus means honey
referring to sweet taste [4]. In 1500 BC a Hindu scholar for
the first time reported diabetes in his writing. They had
defined that it is a dangerous disease that causes thirst,
huge amount of urine and the urine of an effected person
are more attracted by flies and ants[5]. The movement of
glucose in the cells is maintained by Insulin hormone. In
Typel diabetes the body is not capable to make enough
insulin which controls the blood sugar level. Earlier it was
also called insulin-dependent diabetes or juvenile diabetes
[6]. Typel diabetes mellitus (T1DM), also identified as
autoimmune diabetes, in which pancreatic B-cell are loss
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due to insulin deficiency that leads to hyperglycemia in
which the insulin level decreases in plasma and the
patientsdonotreceiveinsulin from outside which is known
as ketoacidosis. In early stages of DM type 1, there is
enough insulin in the body of patients and they have no
need to take insulin which lower the danger of ketoacidosis
[7]. Type 2 DM also known as non-insulin dependent DM is
the most common form of DM considered by insulin
resistance, hyperglycemia, and relative insulin deficiency
[8]. Itisalonglasting condition that affects the process of
metabolism of glucose, which acts as main source of fuelin
the body. Similarly, in DM type 2 case the body does not
produce insulin or either show resistance to the effect of
insulin which maintain normal glucose level in individual
body. However, the pancreas has some ability to produce
insulin but it does not fulfill the basic needs of the body in
DMtype 2 andalso the body cell showsresistantinactionto
insulin. It mostly affects the elder peoples mainly at the age
of 40 years. It should be treated on time if not so later on it
may be leads to ketoacidosis [9]. Gestational diabetes
mellitus (GDM)is defined as a glucose intolerance resulting
in hyperglycemia which causes major problems during
pregnancy [10]. About more than 2000,000 cases are
reported annually and about 7% of them are the results of
GDM. The prevalence of all pregnancies may range from 1to
14%, that depends on population and diagnostic test
studies [11]. It is found all over the world including rural
parts of low- and middle-income countries. According to
IDF about 1.1 million children and teenagers of 14-19 years
are suffering with T1DM. If no proper measures have been
takentostoptheincreasein DM, therewillbe more chances
about 629 million people living with the disease. About 4
million deaths occur annually due to high blood glucose,
and the assessments of IDF predicted that the annual
global health care spending was USS 850 billion in 2017
diabetes among adults (WHO, 2019). In 2015 about 415
million of adults had diabetes and the rate of increase in
people is increasing day by day which will be rise to 642
million in 2040 as estimated by IDF. Among these over 60%
of people with diabetes live in Asia, ranging from 3% to
47.3% of prevalence across countries. More number of
cases of diabetes is reported in Thailand. More than
200,000 deaths annually among the Thai population are
due to chronic non-communicable diseases, and about
30,000 deathsareduetodiabetes, aleading cause of death
in Thailand [12]. In Pakistan the prevalence of number of
diabetic peopleshasincreased. The prevalence of diabetes
in Pakistan is more than 6.5 million according to World
Health Organization. The number of affected people will
grow to 1.5 million in 2025 until measure are taken for the
control of disease[13]. The prevalence of diabetes mellitus
in Pakistan is 11.77%. Males are affected more about
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(11.20%) while (9.19%) are females. In urban areas the
prevalence is high 14.81% as compared to rural areas i.e.,
10.34% [14]. In 2017, Pakistan ranks 10 out of 221 countries
having 7.5 million cases of diabetes (20-79 years). Since
1947 three national diabetes surveys have been conducted
in Pakistan. The combined data of first national diabetes
survey of Pakistan (NDSP-I) was published in 2007 and it
was conducted in four phases (1995-98). The total number
of subjects (n =5433)in NDSP-I combined data was higher
than the sum of subjects examined in four individual
studies. So, the prevalence of DM predicted in NDSP-I was
under- reported. In 2016-17 the second national diabetes
survey of Pakistan (NDSP-II) was reported and similarly, in
2017thethird diabetes prevalence survey of Pakistan(DPS-
PAK) was conducted. Although at the same time both the
survey was conducted so the prevalence rate was (26.3
vs.16.98%). Also in Pakistan in the prevalence of DM varied
between 0.95% and 32.9% according to the regional
diabetes survey in the last two decades [15]. Almost nine
million cases of diabetes are estimated in Pakistan with
nearly 11.7% in the Khyber Pakhtunkhwa [16]. The number
of diabetics in Pakistan is estimated to be almost nine
million, National Diabetes Survey of Pakistan was
completed from1994-1998, which indicated the prevalence
of diabetes as 8.7% which rose to 26.3% in 2017. KPK has
the lowest prevalence with13.2%[17].

METHODS

This study was conducted in different areas of district
Mardan in Khyber Pakhtunkhwa province of Pakistan. The
total area of district Mardan lies from 34° 05' to 34° 32" at
north latitudes and 71" 48' to 72° 25' east longitudes. It is
surrounded by Buner district and Malakand protected area
from the north, on the east by Swabi and Buner districts,
Nowshera district from the south and on the west by
Charsadda district and Malakand protected area. The total
area of the district is 1632 square kilometers. A Total of 250
blood samples were collected from Mardan District Head
Quarter (DHQ) hospital and different medical centers.
Glucose oxidase test was used as a diagnostic test for
diabetes in pathology lab of District Headquarter Hospital
(DHQ). Materials used in this study were Glucose reagent,
Glucose standard, test tube, gloves, adjustable juster,
distal water, Tml sugar reagent, 10ul patient serum,
Chemistry analyzer, Centrifuge, Micro pipette.In this
procedure blood taken from the patients was first
centrifuged at 3000 rpm for 4 minutes, at 250C. The serum
was separated from RBCs. About 10pl of serum was
transferred to Eppendorf tube to which Tul of glucose
reagent, 10yl of Glucose standard and 10ul distilled water
were added. Allthe contents were mixed welland kept for 10
minutes at room temperature. The blood glucose level was
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analyzed through UV spectrophotometric technique [18].
The data was analyzed through software (SPSS Version 17),
calculation were done for frequencies, percentage and
ratio. For testing significances of frequencies between the
groups T test was used. P value is < 0.05 was considered as
statistically significant.

RESULTS

The total prevalence of DM in district Mardan was 50.4%.
Total 250 samples were collected out of these 126 (50.4%)
sampleswere positive and 124(49.6% ) were negative cases
(Table 1). The number of males were 61 (48%) and the
remaining 65 (52 %) were females(Table 2). Table 3 reveals
that mean-prevalence of diabetesamong male and female;
0.4552 (male) and 0.5603 (female). This means that
prevalence of diabetes is higher in female as compared to
male. The table reveals that F-statistic of Levene's test is
insignificant, so the variance of the two groups
(male/female) is equal; hence results of t-test provided in
thefirstrowarevalid. Respective t-statistic=-1.660and its
p-value = 0.098 suggest that the mean prevalence of
diabetes statistically significantly differ among the male
andfemale. Theresultsrevealed 7(5%) were positive cases
in the age of 1-10 years, 11(9%) were positive cases in the
age of 10-20 years, 30(24%) were positive cases in the age
of 20-30 years, 45 (36%) were positive cases in the age of
30-40 years, 33(26%)were positive cases in the age of 40
yearsand above(Table-4). FBS and RBS level of positive 126
cases were monitored and categorized according to age
groups. The FBS range in low age group i.e. 1-10 years
was115-120 mg/dl however RBS range was 140-155 mg/dl.
Similarly, at the age of 10-20 years, FBS range was 118-128
mg/dland RBS range was 160-177 mg/dl. At the age of 20-30
years, FBS range was 121-127 mg/dl and RBS range was 159-
181 mg/dl, at the age of 30-40 years, FBS range was 114-121
mg/dland RBS range was 162-182 mg/dl. FBS range was 113-
127 mg/dl and RBS range was 163-189 mg/dl in the age of 40
yearsand above(Table5).

Positive
cases

Negative
case
(¢9)
49.6

Positive Negative
case cases
(%) ()
50.4 124

Total
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250 126
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06331 [-.22982| .01958

Equal
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not
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243.
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Table 3: Result of Independent Samples t-Test

Prevalence of

Age wise(Years) Total Positive case (n) diabetes (%)
1-10 126 7 5
10-20 126 N 9
20-30 126 30 24
30-40 126 45 36
40 and above 126 33 26

Table 4: Age Wise Prevalence of diabetesindistrict Mardan

Age wise(Years) Total Egssét'(‘#; F?rﬁ Jf[;'l?e R(ng;'ﬁ)r}?e
1-10 126 7 115-120 115-120
10-20 126 11 118-128 118-128
20-30 126 30 121-127 121-127
30-40 126 45 114-121 114-121

40 and above 126 33 113-127 113-127

Table1: Overall prevalence of diabetesin District Mardan

Gender Total Positive case(n) Prevalence of diabetes (%)
Male 126 61 48
Female 126 65 52

Table 2: Gender wise prevalence of diabetesin District Mardan
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Table5: Age wise FBSand RBSlevelin District Mardan
DISCUSSION

Diabetes is the major problem all over the world in every
populationandregions, with rural parts of low-and middle-
income countries. National Diabetes Survey of Pakistan
from 1994-1998 showed the prevalence of DM to be 8.7%
which rose to 26.3% in 2017. This study showed prevalence
of DM as 50.4% in district Mardan being more prevalent in
female as compared to male. These results are against
Basit [19]. whose findings show prevalence of DM to be
moreinmale. The current examination shows DM was more
prevalentinage group 30-40(36%)as compared to younger
and old age groups. These findings are in contrast to
Jawad's [20]. who found high prevalence in the age of 25
yearswhereas Parveenand Ahmad[3]found DMto be more
prevalent at the age of 31-45 years. Similarly, a study done
in China by Yang and Weng [21] showed DM to be more
prevalent in age group 60 years and above. FBS range was
high in the age of 10-20 years. However, there was
exceptionincase of Rehman[22]Jwhose study showed FBS
range to be high in the age of 31-40 years. The RBS range
was high in the age of 40 years and above. The present
study support another study conducted by Zekewos [23].
Accordingtotheirstudy RBSrange was highinthe age of 40
years and above. This study is also supported by
Ruhemebe study[24 ]that showed the prevalence was high
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in females. Furthermore, the study conducted by Hayat is
also in support of this study [25]. According to his study
diabetes were more in females as compared to males. This
examination is likewise upheld by another investigation
Laakso and Pyorala [26], which demonstrated that
prevalence of DMataboveage50as73%.

CONCLUSIONS

It is concluded from this study that the overall prevalence
rate of diabetes was observed as 50.4%. It was observed
that generally diabetes was found more commonly in
female population as compared to male, it may be due to
lack of physical activity or high stress level in females. The
prevalence of diabetes at age 30-40 years' age group was
high as compared to younger and older age groups. The
prevalence of FBS range was high in the age of 10-20 years
and RBS range was highin the age of 40 and above years as
comparedtootherage groups.
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