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ABSTRACT
Objective: To determine the frequency of Obesity in patients with Type 2 Diabetes Mellitus in patients visiting the Outpatient
department of Khyber Teaching Hospital, Peshawar

MATERIALS AND METHODS. This descriptive cross-sectional study was conducted in the Department of Medicine Khyber
Teaching Hospital Peshawar after approval from the hospital’s ethical committee. All type 2 diabetes mellitus patients fulfill-
ing inclusion criteria, presented to medical OPD and ward were interviewed in detail. Relevant information like age, gender,
height weight, etc. recorded using proforma. BMI was calculated using height and weight. Patients with RBS of more than
200 mg/dl and symptomatic were labeled as having diabetes (American diabetes association). Patients with a BMI of more
than 25kg/m2 were labeled as having obesity (Asian Pacific criteria). Data was analyzed using SPSS version 20 and pre-
sented in tables.

RESULTS. The mean and standard deviation (SDs) for age were recorded as 56+9 years. Mean and SDs for height were
recorded as 1.5+ 0.8 meters. Mean and SDs for weight were recorded as 65=12 kilogram. Mean and SDs for random
blood sugar were recorded as 238+77 mg/dl. Mean and SDs for BMI were recorded as 26+5. One hundred and eighty-nine
(49.2%) patients were female and 195(50.8%) were male. Two hundred and seven (53.9%) patients were recorded as obese
and 177(46.1%) were recorded as non-obese.

CONCLUSION. In our study, we found that the majority of type 2 diabetes mellitus patients were obese. Thus, by adopting a
healthy lifestyle we can reduce and delay the onset and morbidity associated with diabetes mellitus.
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INTRODUCTION

Obesity is generally considered a pandemic, with
potentially devastating concerns for human health. ' Ap-
proximately one-fourth of adults in the United Kingdom

ence on mortality and morbidity. Obesity at the age of 40
years and older reduces survival by up to seven years for
non-smokers and by thirteen years for those who smoke.
Coronary artery disease (CAD) is the leading cause of

were obese in 2006 compared with 7% frequency in the
1980s. 2 Worldwide more than 1 billion people have obe-
sity and among them 650 million are adults. World obesity
atlas 2023 predicts that more than half of the global popu-
lation will be living with overweight and obesity in the next
12 years. ® The percentage of obesity in Pakistan in 2023
is estimated to be 9.8 %.* Obesity has an adverse influ-
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death in people with obesity.

Diabetes mellitus is viewed as an epidemic. °Cen-
ters for Disease Control and Prevention (CDC) approxi-
mates that 28 million US citizens have diabetes mellitus.
This disease affects 9.3% of the US population and 12%
of people over the age of 20 years. & Globally the number
of people with diabetes mellitus (DM) has increased from
108 million in the 1980s to approximately 422 million in
2014. "In 2021 537 million adults will be living with diabe-
tes and this number is predicted to rise to 643 million by
2030. 8 This worldwide pandemic mainly includes type 2
diabetes mellitus and is connected with inordinate longev-
ity, obesity, inactive lifestyle, and growing urbanization. °
According to the international diabetes federation, 26.7 %
of adults in Pakistan are affected by diabetes in 2022 and
rank third in the world. The prevalence increased to 30.8
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% in 2023. °

Obesity is a key modifiable risk factor for diabetes
mellitus. ' 2 Overweight body habitus and obesity have
been linked with profound healthiness concerns compris-
ing; Hypertension (HTN), lipid disorders, diabetes, stroke,
degenerative joint diseases, gallstones, lung diseases,
psychosomatic and emotional distress. '* '* Obesity has
further been associated with poor control of hypertension,
dyslipidemia, and hyperglycemia in patients with diabetes
mellitus type 2. 1°

Obesity leads to insulin resistance, although the
precise mechanism is not recognized. '® The risk of diabe-
tes mellitus 2 increases exponentially with an increase in
the body mass index (BMI). 7

Obesity affects not only the inception but also the
progression of diabetes mellitus 2. '® Patients with diabe-
tes mellitus 2 who lose weight have improved glycemic
control. '° The intention to lose weight is linked with a de-
creased risk of all-cause mortality, irrespective of the target
weight being achieved or not. 2° The relationship between
diabetes mellitus and obesity has been augmented by the
fact that people with diabetes mellitus put off weight much
harder as compared to the general population. ?' It is an-
ticipated that there will be a mounting burden of diabetes
mellitus 2 among adults aged 20 years to 79 years. It is
estimated that 86 % of type 2 diabetics are overweight, 52
% are obese and 8 % have morbid obesity in UK. 2

This study aims to find the local frequency of obe-
sity in patients with type 2 diabetes mellitus as local data
on the subject is lacking. Diabetes is a common disease
and the burden of disease is increasing day by day. The
data will be helpful in the management of patients with
type 2 diabetes in this part of the world by showing them
local results. This will also be helpful for the health depart-
ment to promote a healthy lifestyle, and that weight loss is
associated with better diabetes control.

The objective of the study was to determine the fre-
quency of obesity in patients with type 2 diabetes mellitus.

MATERIAL AND METHODS

This descriptive cross-sectional study was con-
ducted at the Department of Medicine Khyber Teaching
Hospital Peshawar after approval from the hospital’s
ethical committee (21 February 2022). The sample size
was 384 using 52 % frequency of obesity in patients with
type 2 diabetes mellitus, 95 % confidence interval, and 5
% margin of error on the WHO sample size calculator.®®
A non-probability consecutive sampling technique was
used. Symptomatic patients with random blood sugar of
200 mg/dl or more were labeled as diabetic (American
diabetes association criteria). Patients with a body mass
index of 25 kg/m? were labeled as obese (Asia Pacific re-
gion criteria). Patients with either gender or age between

35 to 70 years were included in the study. Patients with
chronic kidney disease, chronic heart failure, type 1 dia-
betes mellitus, and stroke were excluded from the study.
The weight of the patients was measured with shoes and
light clothes using the digital weighing machine in kilo-
grams. Height was measured using a stadiometer in cen-
timeters and converted to meters. The body mass index of
every patient was calculated using the formula weight in
kg/height in meter square. A sample of blood was sent to
the hospital laboratory for measurement of random blood
sugar using a Cobas machine. All patients’ old record
was checked and were labeled as diabetic only if random
blood sugar was more than 200mg/dl and symptomatic
(American Diabetes Association). All information was re-
corded using structured proforma. Data was analyzed us-
ing Statistical Package for Social Sciences (SPSS) version
20.0. Frequencies and percentages were calculated for
categorical variables like gender, obesity, socioeconom-
ic status, and education. Mean=+ standard deviation was
calculated for numerical variables like age, weight, height,
and body mass index. Obesity was stratified among age
and gender, socioeconomic status, education, etc. to see
effect modification. Results were presented in tables.

RESULTS

This study was conducted at the Department of
Medicine Khyber Teaching Hospital Peshawar on 384
patients. The results are as below: 189 (49.2%) patients
were female and 195 (50.8%) patients were male. Mean
and standard deviation (SDs) for age were recorded to be
56 + 9 years, for height 1.5+ 0.8 meters, for weight 65+
12 kilogram, for random blood sugar 238+77 mg/d/dl and
BMI 26+5. 207(53.9%) patients were recorded as obese
and 177(46.1%) were recorded as non-obese (Table 1).
96 (25 %) patients were (lliterate,154 (40.1%) patients
had primary education,68 (17.7%) patients had second-
ary education,31 (8.1%) patients were having intermedi-
ate education and 35 (9.1%) patients were having higher
level education status. 98 (25.5%) patients were having

Table No 1: Obesity in type diabetes

Frequency Percent
No 177 46.1
Yes 207 53.9
Total 384 100.0

Table No 2: Stratification of obesity with respect to gender

Gender Total P value
Female Male
Obesity No 87 90 177 0.891
Status [y os 102 105 207
Total 189 195 384

There was no significant difference of obesity in patients with dif-
ferent socioeconomic status with p-values of 0.891(table no 3).
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Table No 3. Stratification of obesity with respect to socioeconomic status

Socioeconomic status Total P value
less than 15000 Rs/ | 35000-15000 Rs/ more than 35000
month month Rs/month
Obesity Status No 49 79 49 177 0.293
Yes 49 109 49 207
Total 98 188 98 384
There was no significant difference in obesity in patients with different education levels (table no 4).
Table No 4. Stratification of obesity with respect to education status
education status Total P value
llliterate Primary secondary intermediat Higher
Obesity Status No 38 70 39 14 16 177 0.273
yes 58 84 29 17 19 207
Total 96 154 68 31 35 384

There was no significant difference in obesity in patients with different education levels (table no 4).

monthly income less than 15,000 PKR,188 (49%) patients
were having monthly income between 15,000 and 35,000
PKR and 98 (25.5%) patients were having monthly income
more than 35,000 PKR. Stratification of obesity concerning
gender, socioeconomic status, and education level is pre-
sented in the table below.

DISCUSSION

Obesity is a key modifiable risk factor for DM type
2. Obesity has been linked with adverse health conse-
quences including; elevated blood pressure, lipid disor-
ders, diabetes, cardiovascular diseases, osteoarthritis,
lung diseases, and psychological problems. Moreover,
obesity has been associated with raised blood pressure,
high cholesterol levels, and deranged blood sugar read-
ings in patients with diabetes. ' In individuals with obe-
sity, glucose-dependent insulin secretion is impaired and
there is increased gluconeogenesis hence making them
at greater risk of developing diabetes mellitus 2 and, at a
younger age. The risk of type 2 diabetes mellitus increas-
es exponentially with rise in the BMI. 7

In this descriptive cross-sectional study, we have
found that 53.9 % of patients with diabetes mellitus type
2 were obese. KH Yoo conducted a study in Asia, which
showed that the number of individuals having both dia-
betes mellitus and obesity has increased and the pace of
this trait is not slowing down.?* Another research study by
Fajarini R.A, and Sartika R.A revealed that approximately
64% of patients with diabetes mellitus type 2 were having
obesity and this was related to inadequate nutrition knowl-
edge, low education status, and long duration of diabetes
mellitus, etc. 2 The frequency of obesity in this study was
higher than our study. Risk factors for obesity were not
included in our study. An additional article showed that as
the prevalence of obesity increases, there is an increase
in the prevalence of diabetes mellitus 2 as well. Obesity is
not only an important risk factor for diabetes mellitus 2 but
it also has an impact on the management of diabetes. % A

research study from Sweden displayed that the frequen-
cy of diabetes is increasing globally and the incidence of
obesity has amplified dramatically in recent years. Once
type 2 diabetes mellitus develops, the presence of obesi-
ty will affect the progression of the disease as well as its
management strategies. 2

A study conducted in Chile revealed that the over-
all prevalence of obesity in diabetes mellitus 2 was 56.1
% and its frequency is increasing. 28 Results of this study
were almost similar to our study and risk factors of obesi-
ty were also not included in this study. Another research
article demonstrated that childhood disorders increase
the risk of obesity during adulthood and in this manner,
the risk of diabetes mellitus type 2 is escalated. 2 A pa-
per published by H.U. F.B. Malik indicated that artificially
sweetened drinks increase the risk of obesity and DM2.
30 A study from Saud Arabia established that 38 % of pa-
tients with type 2 DM were obese and out of that 23 %
had mild obesity while 15% had severe obesity and most
of the study population were females.?' The Frequency of
obesity in this study was much lower than in our study.
The overall frequency of obesity was calculated in our
study and different classes of obesity were not studied in
detail. The research study by Mustafa Et al presented that
obesity is a significant risk factor for impaired glucose tol-
erance and diabetes mellitus type 2. Approximately 70 %
of individuals with impaired glucose tolerance eventually
progress to diabetes mellitus 2. 2 The literature revealed
that obesity is increasing in the general population and es-
sentially the rate of diabetes mellitus type 2 is aggregating
more rapidly predominantly in Asian countries. The risk
of diabetes mellitus in these states is raised even at lower
BMIs as compared to countries from other continents. %
A study conducted in Pakistan revealed that 72 % of di-
abetes mellitus type 2 patients had obesity and most of
the obese patients were females. 3 The frequency of obe-
sity in this study was also higher than in our study. There
was no significant gender-wise difference in obesity in our
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study.

A Yemeni article demonstrated that 58% of pa-
tients with DM 2 were obese. The age and sex-matched
weights were considerably higher in females than males.
With increased incidence and prevalence, obesity, and di-
abetes mellitus type 2 have become a key global health
problem.®® The frequency of obesity in this study was
comparable to our study, however, there was no signifi-
cant gender-wise difference in obesity in our study. Fur-
ther literature review described 52% frequency of obesity
in type 2 diabetes mellitus patients. Diabetic patients with
obesity were younger, had hypertension, lipid disorders,
poorly controlled blood sugar levels, and had greater re-
quirements for antihypertensive and lipid-lowering medi-
cations as compared to diabetics without obesity. % oth-
er aspects of metabolic syndrome were included in this
study that were not mentioned in our study. Obesity has
been acknowledged as a significant risk factor for diabe-
tes mellitus 2 by causing insulin resistance and pancre-
atic dysfunction. These obesity-associated flaws tend to
progress following an increase in body weight and can
ultimately lead to deteriorating glycemic levels over time.
Therefore, weight management is important for achieving
good glycemic control in obese patients with diabetes. ¥
The high prevalence of obesity is driving the diabetes mel-
litus 2 epidemic to startling levels and the role of primary
care is emerging of utmost importance for the manage-
ment of obesity in diabetes mellitus type 2. The response
to anti-diabetic therapies improves with effective weight
management measures.

The major limitation of our study is that it was con-
ducted in Khyber Teaching Hospital only and there is a
lack of generalizability of our data to populations with dif-
ferent quality of life.

CONCLUSION

In our study, we found that the majority of type 2
diabetes mellitus patients were obese. Thus, by adopting
a healthy lifestyle we can reduce and delay the onset and
morbidity associated with obesity and diabetes mellitus.
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