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Abstract
Type-II diabetes mellitus is a particularly heterogeneous and multifactorial metabolic disorder that is characterized
by a combination of insulin insufficiency and insulin resistance. The prevalence of diabetes mellitus has risen
exponentially over the last three decades, with resultant increase in morbidity and mortality mainly due to its
complications. Data of 400 individuals affected with diabetes mellitus type II were collected from different hospitals of
Lahore (Punjab) and Dera Ismail khan (KPK) during the year 2016-2017. Two hundred individual data recruited from
Punjab out of them 90 (45%) were male; while from KPK 107 (53.5%) were male. The age of these patients were
range between 17 to 90 years but most of the patients fall in the range between 40-60 years. The mean age of
patients of Punjab 52.6 ± 11.2 and KPK 50.31 ± 12.0. Patients are mostly belonging to urban areas (70%) in Punjab
while in KPK from rural areas (62.5%). In Punjab 45% patients have the knowledge about diabetes management
and complication while in KPK only 25% affected individuals have awareness about the disease. Results showed
that cardiovascular risk in the population of Khyber Pakhtunkhwa is 40%, nephropathy and foot ulcer is present in
same percentage (9%). On the other side, the percentage of cardiovascular complication in Punjab is 26%,
nephropathy is 14% and foot ulcer is 12%. There is need of Increases awareness of these complications among
patients and populations, this facilitate early detection and prevention of these diseases. The earlier diagnosis,
timely appropriate treatment may help in avoiding severe, irreversible disability and deformity, which can be done
with the tool of patient education and conducting seminar to increase awareness.

Keywords: Diabetes; KPK (Khyber Paktunkhwa Population); Punjab

Introduction
Diabetes mellitus type II is a long term metabolic disorder that is
characterized by high blood sugar, insulin resistance and relative lack
of insulin. Common symptoms include increased thirst, frequent
urination and weight loss.
The prevalence of type II diabetes differ in different countries like in
Africa 0.3 to 17.9%, in Asia, 1.2 to 14.6%, in Europe 0.7 to 11.6%, in
the Middle East 4.6 to 40%, in North America, 6.69 to 28.2% and 2.01
to 17.4% in South America [1]. The world population will increase by
37% and the number of people with diabetes will increase by 114%
between 2000 and 2030 according to World health Organization [2]. In
the United States more than 5 million individuals remains
undiagnosed 20 million individuals are having diabetes [3]. The
prevalence rate during 1998-2000 is higher in women and this
prevalence is changed from 1998-2000 to 2013-2015 and increase in
men. In developed countries during 2010 and 2030, DM will rise to
20% and 69% increase in numbers of individuals with diabetes in
developing countries [4].
In the developing countries, Diabetes mellitus is a common and
severe problem and in 2030, it is rapidly evolving as a global health
care problem that may reach pandemic levels [2]. The incidence rate of
diabetes mellitus including type I and type II is growing worldwide but
the incidence of type-2 diabetes is increasing much more rapidly than
type I because of reduced activity levels and rising obesity [5]. In Asian
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populations the incidence of diabetes has increased rapidly in recent
decades and more than 110 million person in Asia were suffering with
diabetes during 2007. Pakistan was ranked at 8th number. During
1995, 4.3 million persons are suffering with diabetes mellitus and it will
expected that in 2025 Pakistan will be at 4th number having 14.5
million individuals suffering with diabetes mellitus type II [6]. Rural
areas of Pakistan like NWFP the prevalence rate is high and is same in
Sindh and Baluchistan. In the urban and the rural areas the incidence
rate of diabetes mellitus is 3.5% in women and 6.0% in men [7].
Diabetes mellitus can be classified as type I, type II and gestational
diabetes. Type I diabetes mellitus is linked with immunological
tolerance to self-antigens. Type I diabetes is a T-cell-mediated disease.
Diabetes mellitus is the disturbances of metabolism for which the main
finding is chronic hyperglycaemia. The cause is either impaired insulin
secretion or impaired insulin action or both. Gestational diabetes
mellitus (GDM) can develop during pregnancy due to glucose
intolerance.
Micro-vascular and Macro-vascular complications are the division
of chronic complications. Diabetes Mellitus have acute complications
that's include hyperglycaemia hyperosmolar state (HONK), diabetic
ketoacidosis (DKA), hypoglycaemic diabetic coma, infections like
respiratory infections and periodontal diseases. Diabetic nephropathy,
Diabetic neuropathy (sensory, motor and autonomic) and Diabetic
retinopathy are Chronic micro-vascular complications. On the other
hand peripheral vascular disease (PAD), cerebrovascular incidence like
stroke and transient ischemic attack (TIA), diabetic encephalopathy
and diabetic foot are macrovascular complications. Those people in
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which well controlled sugar level is present have minimum chances to
develop the complication of diabetes mellitus [8].

Patients of KPK

Patients of Punjab

50.31 ± 12.0 (min 20 max
74)

52.6 ± 11.2 (min 20 max
85)

20 to 30 years

15

5

31 to 40 years

36

13

Parameters

This study will provides the consciousness of severe complication of
diabetes and help the population for early mediation and then point
outs the significance of cardiovascular, kidney and foot ulcer risk factor
for various diseases in diabetic patients. This study will provide great
information to diabetic patients with better and more actual care with
chronic diseases.

Age

41 to 50 years

45

43

Material and Methods

51 to 60 years

65

79

61 to 70 years

35

47

71 to 80 years

4

10

For this retrospective case-control association study, patients with
Diabetes type II that are affected with other complications will be
recruited from different hospitals of Lahore and KPK. All subjects will
undergo Diabetic examination and medical records of all subjects will
be carefully reviewed. Questionnaire detailing are fulfill by patients
which are affected with other complication like cardiovascular, kidney
and Foot ulcers. Medical history of patients including family history is
also check that includes parents, children, and grandparents
information regarding diabetes and its complications. The doctors
related to these diabetic centers will take into confidence about the
details of research project and they proved very instrumental in the
enrolment of diabetic patients.
Patients who were suffering with diabetic complications
(cardiovascular, nephropathy, foot ulcer, neuropathy and retinopathy)
are included in the study criteria. Patients who are included in the
study are both male and female and age of these patients is between 17
to 90 years. Information regarding diabetes and complication was
obtained by using Performa. In the Performa, questions were present
and patients asked to reply with either a Yes, No. Questions were asked
by the researcher themselves and history of cigarette smoking,
cardiovascular, nephropathy, foot ulcer, neuropathy and retinopathy
were noted. Those patients which do not have diabetes mellitus type II
and those who are not interested in taking part in research are
excluded. SPSS (Statistical Package for Social Sciences) version 17.0
was used to enter and analyze data. The Quantitative variables were
expressed as mean ± standard deviation (S.D), whereas qualitative data
was presented by frequency and percentages. P-value of<0.05 was
considered statistically significant.

81 to 90 years

3

Sex
Male

107

90

Female

93

110

40 ± 23.8 (min 9 max 67)

40 ± 22.15 (min 11 max
71)

Less than 1 year

33

45

1 to 3 years

61

52

4 to 6 years

67

71

7 to 9 years

30

21

More than 10

9

11

Smoker

70

110

Non-smoker

130

90

Duration of Diabetes
Mellitus

Smoking status

Table 1: Clinical features of the patients of Khyber Pakhtunkhwa and
Punjab.

Results
Data of 400 individuals affected with diabetes mellitus type II were
collected from Services Institute of Medical Sciences of Lahore
(Punjab) and Government hospital of Dera Ismail khan (KPK) during
the year 2016-2017. The mean age of patients of Punjab 52.6 ± 11.2 and
KPK 50.31 ± 12.0. In Punjab 45% patients have the knowledge about
diabetes management and complication while in KPK only 25%
affected individuals have awareness about the disease.
Clinical features of the patients of Khyber Pakhtunkhwa and Punjab
is shown in Table 1. The age of these patients are range between 20 to
90 years and most of the patients fall in the range of 40-60 years. In
Khyber Pakhtunkhwa, the number of male patients is 107 and females
are 93 while in Punjab total number of male patients is 90 and females
was 110.

Figure 1: Graph showing the Gender (male, female) and number of
patients suffering with diabetes mellitus type II in Punjab.

The duration of diabetes mellitus is less than 1 year to more than 10
years. According to the smoking status 70 smoker are present in KPK
and 110 in Punjab (Table 1 and Figure 1).
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Complications
There are some common complications which are associated with
diabetes. Diabetes mellitus are associated different types of alignments
of heart but the most common complication linked with diabetes
mellitus is cardiovascular diseases (CVD). Nephropathy is also known
as End Stage Renal Disease. In this disease the kidney completely stop
its function and the end stage of chronic renal failure. Patients with
type II diabetes mellitus are suffering with foot ulcers and there are
many factors present in diabetic patients, the most important factor is
neuropathy then this is major reason of ulceration [9]. A common
complication of diabetes is diabetic peripheral neuropathy that can
cause major illness and death. The major risk factor is hyperglycemia.
Among working age groups retinopathy is the leading reason of visual
impairment and blindness (Figures2-4).
Complications

Positive Response

Negative Response

Cardiovascular disease

132

268

Nephropathy

45

355

Foot ulcer

42

358

Neuropathy

205

195

Retinopathy

196

204

Figure 3: Graph showing that patients belonging to different areas
(rural or urban) of the Punjab and KPK.

Table 2: Complications of Diabetes Mellitus with respect to positive
and negative response.
Figure 4: Shows the percentage of diabetic patients having different
types of complications with diabetes type II.

Figure 2: Percentage the male and female suffering with diabetes
mellitus type II in Punjab and Khyber Pakhtunkhwa.

Complications of Diabetes Mellitus type II with respect to different
response is shown in the Table 2. The patients give positive and
negative response according to specific complication like
cardiovascular, Nephropathy and Foot ulcer. The patients give positive
response about the cardiovascular disease (132), nephropathy (45) foot
ulcer (42) neuropathy (205) and retinopathy 196 while 268 patients
give negative response for the cardiovascular disease, 355 patients for
nephropathy 358 for foot ulcer, 195 for neuropathy and 204 for
retinopathy (Figures 2-4).

Discussion
Complications
with diabetes

associated

Frequency
Complication
KPK region

Frequency
of
of Complication
in associated
with
Diabetes Mellitus in
Punjab

Cardiovascular

80 (40%)

52 (26%)

Nephropathy

18 (9%)

27 (14%)

Foot ulcer

18 (9%)

23 (12%)

Neuropathy

133(66.50%)

144(32%)

Retinopathy

61(25.5%)

63(56%)

Table 3: Frequency of complications associated with DM in KPK and
Punjab.
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Diabetes Mellitus is a complex metabolic disorder characterized by
inappropriate hyperglycaemia as a result of either an absolute or
relative deficiency of insulin and/or insulin resistance.
According to Shera et al. [9] the incidence of diabetes was higher in
urban as compared to the rural areas. Diabetes mellitus type II in
urban areas was 3.5% in females and 6.0% in male population. When
compared with rural areas 2.5% female and 6.9% males. However, the
diabetes which was recently identified in urban areas among males was
5.1% and 6.8% in females and in rural areas 5.0% males and 4.8%
females were suffering with diabetes in Sindh province [10]. Another
study was conducted to see the incidence of diabetes mellitus type II in
only rural areas of Pakistan. The total patients was present in the study
was 2119 and aged of these patients was started from 20 years or more.
Result showed a total of 5.8% the incidence of diabetes among female
was 6.9% and 3.7% in males [11]. It is reported that the diabetes
mellitus were mostly occurred in the age of 50-60 years in Indian
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population [12]. While study conducting in another regions of
Pakistan described in Peshawar 79.16% patients do not have proper
knowledge as compared to other patients lived in different regions of
the other countries. Because of lack of education in maximum of
patients and particularly female patients [13]. In other developing
countries like Kenya population it is reported that only 26% awareness
was present among patients regarding to diabetic complications [14]. It
is described that approximately 75% do not have proper awareness of
DM and also about the diet. The patients suffering with diabetes do not
avoid sweets, rice and consume more ragi, millet and wheat chapattis
[15].

Cardiovascular complications
There are various complications associated with diabetes mellitus
type II. In this study we compare the cardiovascular risk in Punjab and
KPK region of Pakistan. It is reported that diabetes mellitus was the
major cause cardiovascular complication and in under developed
countries it is main reason of morbidity and mortality [16]. Our results
showed that the risk of cardiovascular complication in Punjab is 26%
while in Khyber Pakhtunkhwa the ratio of cardiovascular complication
is 49%. 75.5% females are affected with cardiovascular disease and
24.5% male while in KPK in 65% male and 45% females are affected.
Macrovascular complications are major risk associated with long
term diabetes mellitus type II. Long term diabetes was due to
hypertension, smoking habits, physical inactivity, obesity and
unhealthy dietary habits [17]. Patients suffering with diabetes have
greater chance of developing myocardial infarction, hypertension and
level of cholesterol was also very high. Ischaemic stroke was more
common in diabetic patients than non-diabetic patients [18].
Fructose play an important role in cardiovascular disease, stroke,
and mortality. Reducing the amount of uric acid in patients suffering
with diabetes can also reduce the risk of cardiovascular complication
[19]. It was described that chronic heart disease (CHD) was most
common in males aged 40 years and diabetes, hypertension and
smoking are the major cause of CHD. The level of glucose is much
higher in patients suffering with diabetes mellitus [20]. It was
discussed that in South Asians the incidence rate of Coronary Artery
Disease (CAD) was very high and Coronary Artery Disease was most
commonly present in female population rather than males [21,22].
Our results showed cardiovascular risks are high in Punjab than
KPK the reason may that mostly data collected from Punjab from
urban areas as compared to KPK which was from rural area. People
from urban area are less likely involve in physical activity and obese
while individual belongs to rural areas has more physical activity
comparatively. Besides this smoking is less prevalent in rural area as
compared to urban. Females are more susceptible to heart diseases
may be due to life style i.e. less physical activity habit, diet and obesity
etc.

Nephropathy
Diabetic Nephropathy is a complex pathophysiological process
involving various cellular and molecular mechanisms. Diabetes
mellitus type II play an important role in the development of chronic
kidney disease (CKD) and diabetic nephropathy is the leading cause of
End-Stage Renal Disease (ESRD). In some studies kidney injury was
due to metabolic syndrome along with microalbuminuria [23]. It was
discussed in European Group for the study of Insulin Resistance
(EGIR) was hypertension and diabetes is two major factor of chronic
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kidney disease [24]. It is also seen that poor metabolic control is
important in the progression of diabetic nephropathy [25]. Higher
level of glucose play major role in kidney lesions and acting as a
marker for metabolic abnormality which can cause nephropathy [26].
Results of our study showed that the risk of nephropathy in Punjab
was 13.5% while in Khyber Pakhtunkhwa the ratio of nephropathy was
9%. 12.7% females are affected with nephropathy and 11% male while
in KPK 6.5% male and 12.9% female are affected.
Frequency of Chronic kidney disease is 15.65% in diabetic patient
and 18.54% were present in smokers and 9.35% announced in ethanol
consumption and 7.14% had a background associated with CV
complication [27]. There are five factors which play major role in
chronic kidney diseases and in the developing countries chronic
glomerulonephritis and interstitial nephritis are the major reason for
chronic kidney disease [28]. Diabetic nephropathy (DN) may be due to
some change in RAAS gene and various drugs in diabetic nephropathy
are used to control RAAS like Angiotensin Converting Enzyme (ACE)
inhibitors [29].
Life style, particularly diet is a critical component of treatment for
these conditions. A range of dietary manipulations has been reported
to reduce risk factors and decrease risk of CVD and CKD outcomes
[30]. Lastly, increased awareness of renal disease among the population
is needed, as are strategies to facilitate early detection and prevention
to delay the onset of ESRD [31].
High carbohydrate diet promote diabetes and kidney failure. The
ratio is high in Punjab as compared to KPk which is may be due to
taking processed sugary diet as well as life style habits. The risk of CKD
resulting in kidney failure depends on level of kidney damage. If
kidney disease is found early, medication, combined with diet and
lifestyle changes, can prolong the life of your kidneys.

Foot ulcers
Patients with type II diabetes mellitus are suffering with foot ulcers
and there are many factors present in diabetic patients, the most
important factor is neuropathy then this is major reason of ulceration
[9]. The symptoms of peripheral neuropathy included loss of the
protective sensations of pressure, dry skin, dry skin along with joint
mobility [32]. There are certain causes which help in the growth of
certain subsequent amputation and foot ulceration. These causes might
be Peripheral neuropathy, deformity, and macro vascular disease [33].
Our results showed that Diabetic foot ulcer in Punjab is 13.5%. On
the other hand in Khyber Pakhtunkhwa the ratio of Diabetic foot ulcer
is 8.00%.
There are many factor which play an important role in diabetic foot
wounds and these wounds can be checked by using simpler, cheap
apparatus placed in medical location [34]. Offloading devices are used
for curing foot ulcers. Large number of ulcer was managed with "gold
standard" and shoe mollifications [35]. The main reason of diabetic
wounds is that doctors do not cooperate with the patients and as a
result patients do not pay heed on foot ulceration [36]. This study is
conducted in Lahore to check that in every one in three patient do not
have any awareness about the diabetic foot ulcers and the knowledge
about these ulcers is essential among these patients [37]. Foot care
education play important role for preventing lower leg amputation.
Thus low cost, low technology evaluation and preventive processes are
enough to reduce the rates of risk. An individualized educational
intervention can lead to improved foot care knowledge, self-care
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practices and confidence in performing foot related self-care is
important. There is a need to redirect and motivate health personnel in
educating diabetic peoples about self-care and also practicing by
themselves proper foot examination. Print and electronic media must
be engaged in order to enhance the public awareness of diabetes and its
complications. Strategies must be worked out to develop a countrywide
network of diabetes centers with implementation of primary
prevention programs regarding foot care [37]. While the study
conducted in Islamabad. It demonstrated that exclusive 38% patients
with diabetes were educated about foot protection strategies. They
stayed insensible about the significance and strategies for foot
protection even after hospitalization for foot diseases. Out of 16%
patients who were admitted because of foot disease, just 8% got foot
mind training in healing center [38]. It is explained that patients who
got foot instruction and had foot examination by specialists were
altogether more prone to check their feet consistently [39].

Diabetic Retinopathy (DR) is an all-around perceived entanglement
of diabetes mellitus. Out of 39 million worldwide visual deficiency
because of different eye infections, 4.8% (1.8 million) is because of
Diabetic Retinopathy (DR) Nationally every fourth patient with
diabetes has some level of DR with enhanced care the diabetics are
living longer and are presented to the danger of unending
entanglements like DR bringing about expanding visual deficiency.
In Oman predominance of diabetic retinopathy is 14.39%. Men had
fundamentally higher rate of retinopathy than women. The retinopathy
rate is higher in age bunches 50-59 years and 60-69 years. From this
examination it is presumed that Patients with type I diabetes are
known to have higher danger of diabetic retinopathy than those with
type II diabetes (19.8%) (Figure 5 and 6) [47].

In another review different educational methodologies were utilized
to clarify diabetic patients about foot examination, foot washing and
appropriate foot wear. It was found that a serious instruction program
enhanced the foot learning and performance of high hazard patients
[40]. However, different reviews indicated opposing outcomes [41].
When results regarding foot care were compared between two
provinces it is examine that in both areas ratio of foot ulcer is nearly
same which suggest that there is need of foot care education in both
provinces.

Neuropathy
Diabetic neuropathy is perceived by the American Diabetes
Association (ADA) as "the nearness of manifestations and additionally
indications of fringe nerve brokenness in individuals with diabetes
after the prohibition of different causes" [42]. As with other
miniaturized scale vascular difficulties, danger of creating diabetic
neuropathy is relative to both the greatness and span of hyperglycemia,
and a few people may have hereditary properties that influence their
inclination to growing such complexities. There are many long haul
complexities of diabetes. Neuropathies are the commonest among
them. Overseeing incessant sensorimotor distal symmetric
polyneuropathy is the most critical restorative challenge [43,44]. The
clinical introductions of Diabetic fringe neuropathy (DPN) are various
that incorporates troublesome neuropathic torment toward one side
and there might be unfeeling foot on the flip side which is additionally
at danger of ulceration. This influences personal satisfaction due to
paresthetic side effects that can be both new and painful [45]. In
propelled fringe diabetic neuropathy (PDN) there is raised vibration
and warm discernment limits that prompts tangible misfortune and
degeneration of a wide range of filaments in fringe nerve [46].

Retinopathy
The study was directed in Karachi at diabetic relationship of
Pakistan (a world wellbeing association teaming up focus). Aftereffect
of this investigation demonstrates that of aggregate enlisted diabetic
patients (n=11, 158) (96.5%) were screened for Diabetic retinopathy.
General diabetic retinopathy was found in 2661 (24.7%) patients.
Diabetic retinopathy was found in diminishing request of recurrence
in patients with type II (n=2555, 23.7%) trailed by patients with type I
diabetes (n=101, 0.93%). From this examination it is reasoned that
type II patients with brief time type I patients with long history of
diabetes most every now and again had Diabetic retinopathy.
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Figure 5: Graph showing the complications of percentage of patients
with type 1 diabetes with diabetic neuropathy and diabetic
retinopathy.

Figure 6: Graph showing the age of patients with type 1 diabetes in
males and females.

Conclusion
Our study showed that diabetes mellitus was frequently present in
patients with cardiovascular diseases. The frequency was found to be
nearly 40% in both provinces of the Pakistan. Therefore proportion of
diabetics among the patients with cardiovascular complications is one
out of every three (1:4). Diabetes is more prevalent in female as
compared to male but cardiovascular risk is high among female.
Similarly nephropathy was found to 13.2% among diabetes patients
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and high prevalence among females. Foot ulcer is also common among
women and found to be 10% among diabetic patients.

11.

Increases awareness of these complications among patients and
populations is need, this facilitate early detection and prevention of
these diseases. Early diagnosis forward to appropriate therapy which
may lead to prolong survival among diabetic patient. The earlier
diagnosis, timely appropriate treatment may help in avoiding severe,
irreversible disability and deformity, which can be done with the tool
of patient education and conducting seminar to increase awareness.

12.

Proper care and management of the diabetes and its related
complications is not adequate therefore it us the responsibility of the
stake holders to design and implement diabetes education programmes
with special emphasis on cardiovascular, nephropathy and foot care
education. In this regard, epidemiological information helps in the
design of better programs for disease control.
We recommend screening of high risk groups and emphasize
importance of early diagnosis of diabetes and detection chronic
complications so that appropriate treatment initiated at the earliest as
possible.
Keeping in view the total population of Pakistan, Pakistan needs
large sample size studies that represent both genders, rural and urban
population with different age groups to highlight the actual prevalence
of type 2 diabetes mellitus from all the provinces of Pakistan. In
Pakistan, diabetes mellitus is gradually increasing, therefore, it is
suggested that, Pakistani health officials should include the diabetes
preventive measures in their national health policy to minimize the
burden of the disease. Public education, regular physical exercise,
nutritional knowledge of foods must be provided to the community to
control diabetes in the country. Diabetes and its complications should
be frequently discussed in scientific, academic assemblies and both in
electronic and print media to improve public awareness to minimize
the prevalence of the disease.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
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