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A b s t r a c t  

Introduction: The current study is designed to assess the various risk fac-
tors, prevalence, and clinical characteristics of type 2 diabetes (among aged 
Pakistanis) and gestational diabetes (in pregnant women).  
Material and methods: The statistical analysis of a  cross-sectional survey 
included the data of 1479 adults, aged 18–75 years, living in urban and 
rural areas. Blood glucose was measured by an automatic clinical chemistry 
analyser. Diabetes was confirmed via an glycated hemoglobin (HbA1c) re-
port from each patient’s file admitted in medical and surgical wards. Blood 
pressures were measured and recorded, and the medical history and prior 
illness data were collected by interviewing the patients and cross checked 
with their individual daily progress report.  
Results: The prevalence of type 2 diabetes mellitus in different age groups 
in urban and rural areas was 5.3%, among which 9.8% was found to be 
previously diagnosed type 2 diabetes mellitus and 7% was newly diagnosed 
type II diabetes, whereas the percentage of gestational diabetes was 1.36% 
of the total ratio (5.3%). Type 2 diabetes mellitus affected more women 
than men, which increased with age. Central obesity and hypertension were 
highly associated with type 2 diabetes mellitus occurrence. The prevalence 
of previously diagnosed type 2 diabetes mellitus with overweight or obesity 
was 68.4%, with central obesity 32.3%, and with hypertension 56.5%. A sig-
nificant association (p = 0.005) was found between obesity, as a risk factor, 
gestational diabetes, and type 2 diabetes mellitus.
Conclusions: These results show that diabetes has reached high propor-
tions, and comprehensive strategies are needed for the prevention and con-
trol of the problem of type II diabetes. 
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Introduction

Type 2 diabetes mellitus affects people of all ages. It is a global health 
threat that affects both urban and rural life, and both developed and de-
veloping countries. According to the International Diabetes Federation, 
approximately 416  million people worldwide have diabetes, with that 
number expected to rise to 645 million by 2040 [1]. Diabetes is predicted 
to affect nearly 20 million people by 2025, up from almost 11 million 
in 2000. By 2055, this number is expected to exponentially increase by 
165% compared to 2001. The projections indicate that the prevalence of 
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diabetes overall will steadily increase from 3.99% 
in 2000 to 7.21% in 2050. The number of diabetics 
in the United States rose from 22.7 million in 2007 
to 25.8 million at the beginning of 2011. Type 2 
diabetes is becoming more common as a result of 
an epidemic of overweight and obesity, which has 
increased rapidly in the last 20 years. According 
to the most recent National Health and Nutrition 
Examination Survey, around 33.8% of the adult 
population in the United States is obese, up from 
22.9% between 1988 and 1994 [2]. 

Pakistan is ranked 10th out of 221 nations in the 
2017 Diabetes Atlas of the International Diabetes Fed-
eration (IDF), with 7.5 million diabetes cases. Pakistan 
also appears to lack a national diabetes reaction, in-
cluding growth and expansion plans, national diabetes 
recommendations, and a diabetes database, according 
to the World Health Organization’s (WHO) diabetes 
country profiles 2016. However, Pakistan has per-
formed 3 nationwide diabetes surveys since 1947 [3].

According to the 2nd NDSP (National Diabetes 
Survey of Pakistan) report, diabetes was more 
prevalent in 3 out of 4 provinces than pre-diabe-
tes. The age- and gender-adjusted prevalence data 
also show that pre-diabetes is more prevalent in 
childhood, but the diabetes prevalence rises sharp-
ly after the age of 30 years. The rapid progression 
from pre-diabetes to diabetes in certain provinces 
could be a factor. Baluchistan, on the other hand, 
has a ratio of almost 1 : 2 of people with pre-dia-
betes to those with diabetes, suggesting that the 
rate of type 2 diabetes is high in the province. This 
study unaddressed mysteries were the province of 
Khyber Pakhtunkhwa’s substantially lower preva-
lence of diabetes and pre-diabetes. Diabetes and 
pre-diabetes, on the other hand, were substan-
tially more prevalent in the Baluchistan province. 
Several subsequent studies gave warning of an 
increase in diabetes-related adverse outcomes in 
Baluchistan over the last 22 years, but the signifi-
cant percentage still needs to be evaluated [4]. 

Diabetes chronic complications are broadly 
classified as microvascular and macrovascular, 
with the former having a much higher prevalence 
than the latter, which are the result of non-en-
zymatic glycosylation (NEG) of different proteins 
and osmotic damage. Neuropathy, nephropathy, 
and retinopathy are examples of microvascular 
complications, whereas cardiovascular disease, 
stroke, and peripheral artery disease (PAD) are ex-
amples of macrovascular complications.

Diabetic foot syndrome is characterized by 
the presence of a  foot ulcer in conjunction with 
neuropathy, peripheral artery disease, and septi-
caemia, and it is a leading causative factor of limb 
amputation [5]. 

Peripheral insulin resistance, impaired hepatic 
glycaemic production control, and rapidly deteri-

orating cell activity distinguish the pathogenesis 
of type II diabetes, which ultimately leads to apop-
tosis. Cell dysfunction in type 2 diabetes is first 
detected by a decrease in the first component of 
insulin production in response to glucose stimula-
tion, which should eventuate before the initiation 
of glucose intolerance [6].

Type 2 diabetes results from a variety of patho-
genic mechanisms. Insulin insufficiency can result 
from autoimmune destruction of pancreatic beta 
cells, as well as insulin resistance due to abnor-
malities within the cells. The disruptions in carbo-
hydrate, fat, and protein metabolism in diabetes 
are caused by ineffective action of insulin on tar-
get tissues. Inadequate insulin secretion and/or 
tissue responses to insulin at one or more stages 
in the complex hormone action pathways lead to 
poor insulin production [7, 8]. 

Severe hyperglycemia causes polyuria, fluid re-
tention, weight loss, and sometimes polyphagia, 
as well as blurred vision. Chronic hyperglycemia 
can impair growth and make you more vulnera-
ble to certain illnesses. Hyperglycemia with keto-
acidosis or non-ketotic hyperosmolar syndrome 
comprise 2 acute, life-threatening challenges of 
uncontrolled diabetes.

Long-term complications of diabetes usual-
ly involve retinopathy (vision loss), nephropathy 
(renal failure), peripheral neuropathy (foot ulcers, 
amputations, and Charcot joints), and autonomic 
neuropathy (gastrointestinal, genitourinary, and 
cardiovascular symptoms, as well as premature 
ejaculation). People with diabetes are more likely 
to have hypertension and anomalous lipoprotein 
metabolic activity [9]. 

Most diabetes cases are classified as belonging 
to one of 2 broad aetiopathogenetic groupings. 
Serological evidence of an autoimmune patholog-
ic process in the pancreatic islets, as well as genet-
ic indicators, can usually identify persons who are 
more likely to develop this kind of diabetes. Type 
II diabetes, which is far more common, is caused 
by a combination of insulin resistance and a lack 
of compensatory insulin secretory response [10].

Diabetes is most common in people in their 40s 
and 50s; however, the absolute burden of the dis-
ease may be much greater in younger groups due 
to their larger numbers and longer lifespans. The 
fact that diabetes is expected to rise even further 
among young people as overweight and obesity 
become more common is intriguing. Non-commu-
nicable diseases, such as type 2 diabetes mellitus, 
are growing more common in all countries, regard-
less of economic growth, epidemiological diversity, 
or demographic heterogeneity. According to a so-
ciety comparative study conducted in Gondar, the 
occurrence of type 2 diabetes mellitus in people 
aged 35 years and over was 3.6%: 5.1% in urban 
residents and  2.1%  in the rural population [10]. 
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Most diabetic cases (69%) were newly diagnosed, 
with rural residents accounting for the majority 
(82.6%).

Diabetics now account for the leading cause of 
death and morbidity in children throughout the 
world. Studies suggest that focusing on hypergly-
cemia, one of the disease’s hallmarks, as well as 
hypertension and hyperlipidaemia, which typically 
coexist with it, could greatly reduce the burden of 
type II diabetes. Additionally, early intervention to 
treat pre-diabetes could further reduce the bur-
den of diabetes, as mounting evidence suggests 
that this approach holds promise for preventing 
or at least delaying progression to overt diabetes. 
Because pre-diabetes is largely underdiagnosed, 
most people do not benefit from this [11].

Gestational diabetes mellitus (GDM) is a seri-
ous complication of pregnancy, in which the preg-
nant woman develops hyperglycemia resulting 
from impaired glucose tolerance due to β-cell dys-
function. It currently affects 16.5% of pregnancies 
all around the world [12]. In Pakistan the preva-
lence of GDM ranges from 4.2% to 26%, with Pe-
shawar having the highest GDM presence (26%) 
and Karachi the lowest (4.2% and 8%), of which 
50% GDM are diagnosed in the 3rd trimester [4].

Psychological stress, including exposure to 
stressful life events, has been suggested to play 
a role in the development of diabetes [13]. To date, 
most research in this emerging field is on profes-
sion-related stress (e.g., long working hours, job 
strain) [14], but the role of stressful life events on 
diabetes has been less studied and demonstrat-
ed. It has also been reported that family history 
can cause perception of disease risk, and those 
who have a family history were more likely to have 
greater perceived risk for diabetes [15]. With the 
support system being very weak in KPK, it is most 
likely that psychological traumas, events, and 
emotional distress are simultaneously present 
with rising prevalence of diabetes.

The present study aimed to estimate the prev-
alence and clinical profile of type 2 diabetes mel-
litus and gestational diabetes in pregnant women 
in the population of Khyber Pakhtunkhwa Pakistan 
based on several causes of diabetes including hy-
pertension, stress, family history, age, obesity, etc.

Material and methods

Ethical statement 

The proposed study was approved by the Ethics 
Committee of the Department of Biochemistry of 
Abdul Wali Khan University Mardan. 

Data collection

This included a  total of 1479 type II diabet-
ic patients. The data were collected from male 

(572) and female (n = 907) patients of different 
age groups including 156 subjects with age up 
to 30 years, 1105 participants aging from 31 to  
60 years, and 218 subjects of age above 60 years, 
residing in both urban and rural localities of differ-
ent regions of KPK, with type II diabetic patients 
admitted in surgical and medical wards of Qazi 
Hussain Ahmad Medical Complex Nowshera via 
interviews with the patients according to a  de-
signed questionnaire.

Because of the advancement in technology and 
due to the centralized and accessible location of 
the QHMC, patients of various concerns from dif-
ferent region of KPK are treated in this hospital, 
which is why subjects included in this study were 
not only from Nowshera but also from various re-
gions of the KPK province. Hence, we can general-
ize the data on the population of KPK.

Blood samples were collected from all the pa-
tients, including males and females, with their 
consent. Random blood sugar was measured with 
these blood samples using a  digital glucometer, 
and glycated haemoglobin (HbA

1c) data were not-
ed from the patient’s file, which had been record-
ed a day before. Subjects with HbA

1c ≥ 6.5% were 
considered diabetic, while pregnant patients with 
fasting blood glucose ≥ 92 mg/dl or post prandial 
1-hour glucose levels of ≥ 180 mg/dl and after 2 h  
with ≥ 153 mg/dl OGTT were considered to be 
gestational diabetic, as suggested by the Ameri-
can Diabetic Association [16]. None of our patients 
were pregnant, but they had a history of hypergly-
cemia and use of anti-diabetic drugs during their 
late gestational period. The blood pressure of pa-
tients was monitored regularly by trained staff 
in the ward. To calculate body mass index (BMI), 
height and weight scales were recorded from the 
patients’ files. A WHO standard BMI classification 
for the evaluation obesity was used [17, 18]. Us-
ing the perceived stress scale [19], subjects were 
interviewed in privacy for negative thoughts, be-
haviour, and anxiety. The effect of diabetes on the 
daily lives of patients was assessed by interview-
ing them regarding several areas, which included 
decrement in self-care, family relationships, sexu-
al relationships, social activities, livelihood, travel, 
sport, and exercise. After a detailed assessment, 
diabetes was considered as a hurdle in terms of 
the daily life activities of the patient if patient de-
clared that any of these major aspects of life were 
affected due to their current condition.

Data analysis

SPSS 23.0 software (SPSS, Chicago, IL, USA) was 
used for data analysis. The defining factors were 
analysed using binary logistic regression in SPSS. 
The association between type II diabetic patients 
and variables such as hypertension, age, family 
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history, and other possible related variables were 
assessed using univariate and step-wise multivar-
iate regression models.

Definitions 

Differences between type I  and type 2 diabe-
tes mellitus: this refers to a group of diseases that 
affect how a human body uses blood sugar (glu-
cose). Type I  diabetes symptoms manifest more 
quickly. According to the International Diabetes 
Federation, polydipsia, polyuria, enuresis, lack of 
energy, excessive weariness, polyphagia, abrupt 
weight loss, slow-healing wounds, recurring infec-
tions, and blurred eyesight are some of the symp-
toms of type 1 diabetes [20].

People with type 2 diabetes are more suscepti-
ble to a variety of short- and long-term problems, 
which can lead to premature death. Because of 
the prevalence of type 2 diabetes, its insidious 
start, and late identification, especially in re-
source-poor developing countries, individuals with 
type 2 diabetes have a  higher risk of morbidity 
and mortality [21, 22]. Because type II symptoms 
manifest more slowly, they are more likely to be 
eliminated. Insulin is used to control blood sugar 
in people with type I diabetes. Type 2 diabetes can 
be managed in more ways than type I diabetes. 
Type 2 diabetes is diagnosed more often in pa-
tients above 30 years old.

Gestational diabetes refers to new onset of 
a hyperglycemic condition in females during the 
3rd trimester of gestation. Gestational diabetes is 
a condition that occurs when a pregnant woman’s 
body is unable to produce sufficient insulin or has 
a glucokinase deficiency in late pregnancy. Gesta-
tional diabetes is connected to being overweight 
or obese. When women who are overweight or 
obese become pregnant, they may already have 
insulin resistance. It is also possible that gaining 
too much weight during pregnancy is a factor [23].

BMI is a  measure of fat in adults based on 
height and weight.

Results

A  total of 1479 type II diabetic patients were 
studied (907 female and 572 male), who ranged 
in age from 18 to 75 years, and among whom sev-
eral were found to be diagnosed with gestational 
diabetes. All the admitted patients were diabetic 
and had HbA1c ≥ 6.5% with a mean of 9.064%, SD 
= 1.8. The study was categorized into certain vari-
ables like age, gender, family history, Stress, medi-
cal history, obesity, and hypertension.

Age groups

The age variable was further divided into 3 
categories: below 30 years old, 30–60s and above 

60s, as shown in Table I. Age group of (30s-60s) 
exhibited percentage of patients with family his-
tory of diabetes as 33.5% and those with almost 
no history were 41.2%. Lastly, percentage of pa-
tients with above 60s showed percentage as 6.2% 
and with no family history as 8.2%. Apart from 
all other variables, family history of hypertension 
revealed percentage of patients (below 30s) with 
family history of hypertension as 3.2% and pa-
tients with no family history of hypertension as 
7.4%. Patients with age (30s-60s) showed per-
centage of family history of hypertension as 28.5% 
while those with no family history as 46.2%. Per-
centage of patients with above 60s showed family 
history of hypertension as 6.2% and with no such 
history as 8.5%.

In the group below 30 years old 9.8% were pre-
viously diagnosed and 7% were newly diagnosed 
with diabetes mellitus. The percentage of patients 
diagnosed with hypertension and diabetes was 
6.2%, and diabetic patients with no history of 
hypertension comprised 4.4%. According to BMI, 
a total of 39 (2.6%) were obese. For family history 
of diabetes in a 2nd degree relative, 81 (5.5%) were 
positive. However, the last factor revealed that 
5.9% of diabetic patients were living their life with 
almost no stress while 4.7% were leading a very 
stressful life, associating their lifestyle with their 
condition of type 2 diabetes mellitus. 

For the age group of 30–60s 67.2% were pre-
viously diagnosed, which indicates that patients 
of productive age were at high risk of diabetes. 
The proportion of patients diagnosed with hy-
pertension and diabetes was 41.9%, while those 
with no history of hypertension was 32.8%. In 
perspective of obesity, 270 (18.3%) patients suf-
fering from type 2 diabetes mellitus were class II 
obese (ρ = 0.005). However, this age group also 
contained 56 (3.8%) underweight and 52 (3.5%) 
diabetic patients in normal range of BMI, which 
is probably because of their reproductive age and 
active lifestyle. One-third, i.e. 495 (33.5%), of the 
total in this age group had a positive family his-
tory of diabetes in 2nd degree relatives while 610 
(41.2%) had no such history. The last factor, about 
having a stressful life, showed that 35.6% diabetic 
patients were living their life with no stress but 
39.1% were having a stressful life.

In the old age group (above 60s) the indicated 
percentage of previously diagnosed was 13.9% 
and newly diagnosed was 9% in case of history 
of diabetes mellitus. The percentage of patients 
diagnosed with hypertension and diabetes was 
8.5%, and diabetic patients with no history of hy-
pertension comprised 6.3%, which showed high 
risk of these hypertensive patients towards diabe-
tes. However, with increasing age, only 12.5% with 
above normal levels of BMI were diabetic, which 
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Table I. Prevalence of previously diagnosed and newly diagnosed type 2 diabetes mellitus and association with 
possible causes of diabetes and their family history

Variables Age groups

Below 30s 30–60s Above 60s  

History  
of T2DM

Previously diagnosed 145 (9.8%) 994 (67.2%) 205 (13.9%)

Newly diagnosed 11 (7%) 111 (7.5%) 13 (9%)

History  
of hypertension

None 65 (4.4%) 485 (32.8%) 93 (6.3%)

Present 91 (6.2%) 620 (41.9%) 125 (8.5%)

History of obesity Not obese 106 (7.2%) 747 (50.5%) 148 (10%)

Obese 50 (3.4%) 358 (24.2%) 70 (4.7%)

Underweight 8 (0.5%) 56(3.8%) 16(1.1%)

Normal 7 (0.5%) 52 (3.5%) 17(1.1%)

Overweight 30 (2.0%) 230 (15.6%) 56 (3.8%)

Obese 39 (2.6%) 220 (14.9%) 41 (2.8%)

Obese class1 38 (2.6%) 236 (16.0%) 37 (2.5%)

Obese class 2 29 (2.0%) 270 (18.4%) 37 (2.5%)

Obese class 3 5 (0.3%) 41 (2.8%) 14 (0.9%)

Stressful life No 86 (5.9%) 579 (39.10%) 118 (8.0%)

Yes 69 (4.7%) 526 (35.6%) 100 (6.8%)

Family history  
of diabetes

None 75 (5.1%) 610 (41.2%) 126 (8.2%)

Present 81 (5.5%) 495 (33.5%) 92 (6.2%)

Family history  
of hypertension

None 109 (7.4%) 684 (46.2%) 126 (8.5%)

Present 47 (3.2%) 421 (28.5%) 92 (6.2%)

probably due to muscle wasting and deteriorat-
ed. Another variable of stressful life showed 8.0% 
with no stress and 6.8% of diabetic patients living 
a stressful life. 

Gender

The second most important variable of the 
current study was gender, with male and female 
patients further categorized according to histo-
ry of diabetes mellitus, history of hypertension, 
history of obesity and history of stressful life, as 
shown in Table II. The prevalence of male patients 
previously diagnosed with diabetes was 35.6%. 
History of hypertension was 21.7% among male 
patients while those with no history of hyperten-
sion comprised 17%. History of obesity showed 
percentage of male patients as 13.5% and non-
obese as 25.2%. However, the last factor revealed 
that only 21.4% of diabetic patients were living 
their life with almost no stress while 17.3% were 
living a  stressful life, which associated stressful 
life with diabetes. In the case of female patients, 
55.2% were previously diagnosed with diabetes 
followed by 6.1% newly diagnosed with type 2 
diabetes mellitus, which indicated that females 
were at higher risk of diabetes as compared to 
males. One-third were hypertensive and a  quar-
ter non-hypertensive. History of obesity reflected 
the percentage of female obese patients suffering 

from type 2 diabetes mellitus as 18.8% and non-
obese as 42.5%. The last factor about stressful life 
showed that 31.6% of diabetic patients were liv-
ing their life with almost no stress but 29.7% had 
a stressful life.

Gestational diabetes

Female patients who had a  history of GDM 
comprised 83 (9.2%), of whom 15 (1.7%) devel-
oped type 2 diabetes mellitus (ρ = 0.009). Accord-
ing to Table III, 75 (9.1%) females were found to 
be newly diagnosed with diabetes without any 
history of gestational hyperglycemia and antidi-
abetic drug use, and 749 (82%) were diagnosed 
with type 2 diabetes mellitus before the gestation. 

Diabetes affecting lives

According to data analysis, the prevalence of 
type 2 diabetes mellitus was 5.30% in the cur-
rent settings, and it showed that diabetes has 
impaired the lives of more than one-fourth of the 
diabetic patients, restricting their performance 
of daily chores and work, as shown in Figure 1. 
If steps like screening prophylactic and anticipa-
tory treatment are not taken into consideration, 
then the percentage in 2025 could reach 20 mil-
lion, affecting a  remarkable proportion of the 
population.
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Table II. Clinical profiles of those diagnosed with type 2 diabetes mellitus, undiagnosed T2DM with history of 
obesity, and lifestyle of diabetic patients based on demographic and biological variables between male and female 
participants

Variables Gender

Male Female

History of T2DM Previously diagnosed 527 (35.6%) 817 (55.2%)

Newly diagnosed 45 (3.0%) 90 (6.1%)

History  
of hypertension

None 251 (17%) 392 (26.5%)

Present 321 (21.7%) 515 (34.8%)

History of obesity Underweight 0 (0.0%) 80 (5.6%)

Normal 0 (0.0%) 76 (5.1%)

Overweight 125 (8.5%) 191 (12.9%)

Obese 139 (9.4%) 161 (10.9%)

Obese class 1 146 (9.9%) 165 (11.2%)

Obese class 2 162 (11.0%) 174 (11.8%)

Obese class 3 0 (0.0%) 60 (4.1%)

Stressful life No 316 (21.4%) 468 (31.6%)

Yes 256 (17.3%) 439 (29.7%)

Table III. Percentage comparison of patients with 
a history of GDM preceded to T2DM and patients 
with no history of GDM preceded T2DM

Variable Percentage

Percentage of patients with GDM 83 (9.2)

Diabetic patients with no history of GDM 824 (90.8)

GDM Patients preceded to T2DM 15 (1.7%)

GDM Patients with family history  
of T2DM

36 (4.0%)

GDM patients with no family history  
of DM

47 (5.2%)

Associations

Multiple chi-square tests were performed be-
tween risk factor variables and type 2 diabetes 
mellitus and gestational diabetes mellitus. Obesi-
ty with BMI greater than 29.9, as classified for the 
Asian population [17, 18], was found to be signifi-

cantly associated (p = 0.005) with both gestation-
al diabetes mellitus and type diabetes mellitus. 
However, other risk factors including family histo-
ry of diabetes and hypertension, history of hyper-
tension, hepatitis C, drug history of hypertension 
and hepatitis C, and exercise were non-significant.

In females there was also a  significant asso-
ciation (p < 0.001) between gestational diabetes 
and type 2 diabetes mellitus, i.e. patients who had 
gestational diabetes were more likely to develop 
type 2 diabetes mellitus later in life.

Discussion

The prevalence of previously diagnosed type 2 
diabetes mellitus was 4.1%, while the occurrence 
of newly diagnosed type 2 diabetes mellitus was 
1.2%, indicating that previously diagnosed type 2 
diabetes mellitus was more prevalent than new-
ly diagnosed type 2 diabetes mellitus, as in other 
countries such as the United States and Turkey, 
where originally diagnosed type 2 diabetes melli-
tus was more prevalent than undiagnosed type 2 
diabetes mellitus. To control diseases, Pakistan’s 
healthcare programs for early diagnosis of type 2  
diabetes mellitus must be assessed. If a  com-
prehensive survey is conducted, the prevalence 
of type 2 diabetes mellitus may be higher than 
the level observed in the current study [24]. The 
healthcare program for early detection of type 2 
diabetes mellitus must be evaluated in Pakistan 
to control the disease. The prevalence of type 2 
diabetes mellitus might be greater than the level 
found in the present results if we undertake a de-
tailed survey. The prevalence of type 2 diabetes 
mellitus and hypertension were higher among 
women than men. These results were different 

	 Prevalence 	 Handicapping
	 of diabetes 	 people in their
	 in current setting	 daily lives

Figure 1. Prevalence of diabetes in the current set-
ting and its effect on patients’ daily life

30

25

20

15

10

5

0

%

5.30

27.20



Akif Khurshid, Zahida Parveen, Muddasir Mehmood Jan, Mohammad Assad

e50� Arch Med Sci Civil Dis 2022

from those obtained in China and Japan, where 
males had a higher prevalence than females [25].

Type 2 diabetes mellitus prevalence increased 
with age, so we separated the participants’ ages 
into 3 categories. Older participants were more 
likely to develop hyperglycemia, which is linked 
to a  decline in pancreatic function. The pancre-
as undergoes various pathological changes with 
ageing, including increased fatty replacement, 
fibrosis, lymphoplasmacytic infiltration, amyloid 
deposition, weight loss, and the development of 
intra-epithelial neoplastic changes. Type 2 diabe-
tes mellitus was more prevalent in the upper so-
cioeconomic group, but according to some studies, 
low-income groups had a higher prevalence [26]. 
The global diabetes prevalence in 20–79-year-olds 
in 2021 was estimated to be 10.5% (536.6 million 
people), rising to 12.2% (783.2 million) in 2045. 
The prevalence of diabetes was similar in men 
and women and was highest in those aged 75–79 
years [27].

Hyperglycemia and hypertension were found 
to be linked. Individuals with hypertension had 
a  higher risk of hyperglycemia than non-hyper-
tensive participants. According to some research, 
higher hypertension is associated with increased 
hyperglycemia [28]. The prevalence of hyperten-
sion was high in the previously diagnosed type 2 
diabetes mellitus and newly diagnosed groups.

Diabetes is a complex disease with numerous 
subtypes and no obvious aetiology. If a person’s 
family has a  history of diabetes, they are more 
likely to develop the disease themselves. T2DM is 
characterized by a combination of external factors 
and a significant genetic component [29].

Obesity, a  sedentary lifestyle, a  low or high 
birth weight, and stress are well known risk fac-
tors for the development of T2DM. Toxins and 
other dietary variables may also play a role [30]. 
Individuals with one T2DM-affected parent have 
a 40% lifetime risk of acquiring T2DM, and those 
with both parents have a 70% lifetime risk. 

From this study it can be concluded that a child 
having a genetic history of diabetes should take 
more care in terms of the particular diseases. 
Genes play a role in type II diabetes, but lifestyle 
choices are equally important. A person may have 
a genetic mutation that makes them vulnerable to 
type II diabetes, but if they take care of their body, 
they may avoid developing diabetes.

According to the results mentioned above, 
those having different kinds of stress in life are 
more likely to develop type 2 diabetes mellitus 
than those having low or no stress in life. Howev-
er, stress can also increase a person’s blood sugar 
and glycated hemoglobin levels. Research has also 
linked high levels of lifetime stress to an increased 
risk of developing type 2 diabetes [31].

Overweight and obese participants had a high 
risk of hyperglycemia compared with normal per-
sons, as shown in Table I. Obese people are more 
inclined to be diagnosed with diabetes mellitus, 
and the UK has the highest rate of obesity in Eu-
rope, with nearly a  quarter of all adults (28.1%) 
obese and nearly two-thirds of all adults (63.4%) 
overweight. The number of obese adults in the 
United States is expected to rise to 26 million in 
the next 20–25 years. Experts estimate that such 
an increase would result in an additional million 
cases of type II diabetes, cardiovascular disease, 
and cancer [32]. Our study has revealed that obe-
sity is significantly associated (p = 0.005) with 
gestational as well as type 2 diabetes mellitus.

The most common risk factors for stroke, ac-
cording to Zhang and He, were hypertension, 
smoking, and hypertriglyceridemia. Hypertension, 
diabetes, dyslipidemia, smoking, and alcohol are 
among the modifiable risk factors for stroke, ac-
cording to a  review by McFarlene, stressing the 
importance of intervention to reduce stroke in 
diabetic and hypertensive populations [28, 33]. 
Apart from this, in the region of Asia a significant 
increase in new onset and mortality due to diabe-
tes was observed [34]. 

There is a  great variation in the literature re-
garding the proportion of women with a  history 
of GDM who develop diabetes [35]. GDM is linked 
to insulin resistance as well as impaired insulin 
secretion, and it shares the same risk factors as 
type 2 diabetes mellitus (T2DM). The prevalence 
of GDM in a population closely resembles that of 
T2DM [22].

Women with gestational diabetes mellitus had 
a 10-fold higher risk of developing type 2 diabe-
tes mellitus over a 10-year follow-up period than 
women without gestational diabetes mellitus, 
even after controlling for other influencing fac-
tors. When compared to women with no history 
of GDM, women with a history of GDM have a 10-
fold elevated risk of type 2 diabetes mellitus later 
in life [36].

50% to 60%  of gestational diabetes mellitus 
pregnancies result in type 2 diabetes mellitus lat-
er in life. The relative risk of developing diabetes 
after GDM was calculated to be 6.0 (95% CI: 4.1–
8.8) based on 6 follow-up studies. In women with 
a  history of gestational diabetes mellitus, each 
additional pregnancy increases the risk of T2DM 
three-fold. Furthermore, GDM can cause maternal 
and infant complications, such as pre-eclampsia, 
premature rupture of membranes, and premature 
delivery, and it increases the risk of long-term 
endocrine disorders. Gravidas with GDM have 
a 70% probability of developing diabetes within 
28 years after delivery [37]. The findings of our 
studies were similar, i.e. there was a  significant 
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association (p < 0.001) between gestational dia-
betes and type 2 diabetes mellitus, which means 
that patients who had gestational diabetes mel-
litus were more likely to develop type 2 diabetes 
later in life. However, if screening and preventive 
controls are adopted, this unnecessary disaster 
can be resisted. Female participants have a higher 
ratio of previously diagnosed diabetes and new-
ly diagnosed diabetes compared to male partici-
pants. According to the findings, type 2 diabetes 
mellitus patients in various age groups have a va-
riety of critical factors and complications. Obesity, 
high blood pressure, and complications such as 
massive heart attack, tuberculosis, and diabetic 
wounds were among the risk factors they pos-
sessed. Diabetic patients require special attention 
as well as a comprehensive approach to treatment 
and prevention of complications. Furthermore, ef-
fective diabetes preventive and control methods 
are critically needed in the Pakistani communi-
ty. Obesity and hypertension must be addressed 
as part of the national health agenda. Those of 
productive age, and especially those in younger 
group, must develop durable and effective lifestyle 
programs in the community. In the community, 
health education on diabetes its risk factors, pre-
sentation, and complications, as well as healthy 
food, physical exercise programs, drug manage-
ment, and counselling must all be implemented.
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