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Abstract 
Background: The most common risk factors of diabetes mellitus, include ethnicity, family history, obesity, metabolic syndrome, behavioral 

factors, such as physical inactivity, a diet containing higher amounts of saturated fat and carbohydrates, and a relatively lower number of fruits 

and vegetables, smoking, alcohol consumption and sleep duration. Out of these, obesity is directly related to metabolic syndrome and insulin 

resistance. 

Objective:  To determine the frequency of metabolic syndrome among patients with type 2 diabetes mellitus. 
Material and Methods A total of 260 patients were examined. The sample size was calculated with a WHO sample size calculator using a 

reference study with 58% metabolic syndrome type 2 diabetes patients (confidence level= 95%, and margin of error=6%). 

Results: The results were analyzed as: Distribution of age among 260 patients was observed as n= 30-40 Years 48(18.5%), 41-50 Years 

86(33.1%) 51-60 Years 64(24.6%) 61-70 Years 62 (23.8%). The mean age was 49.12 years with a standard deviation ±2.142 Gender-wise 

distribution of 260 participants was analyzed as n=260 Gender Distribution Male 182(70.0%) Female 78(30.0%). Distribution Metabolic 

syndrome among type II diabetic patients was 201(77.3%). 

Conclusion: This study indicates that metabolic syndrome poses a serious health risk to Pakistani diabetes patients, who are more likely to 

have problems like cardiovascular disease and early death. The predictor's female gender, age in the 50–60 age range, residency in an urban 

area, and single status are all changeable. Therefore, health authorities should offer these most at-risk diabetes patients subpopulations specific 

interventions including lifestyle changes. 
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Introduction 
The most common endocrine condition, diabetes mellitus, 

is characterized by elevated blood sugar levels brought 

on by decreased insulin secretion, action, or both. It is the 

biggest health issue of the 21st century. An estimated 

425 million individuals worldwide suffer from diabetes1. 

Type 2 diabetes mellitus comprises about 90% of cases 

of diabetes.  

Type 2 diabetes mellitus risk factors include ethnicity, 

family history, obesity, metabolic syndrome, behavioral 

factors, such as physical inactivity, diet containing higher 

amounts of saturated fat and carbohydrates and a 

relatively lower number of fruits and vegetables, smoking, 
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alcohol consumption, and sleep duration2. Obesity is 

directly related to metabolic syndrome and insulin 

resistance though it is also the major modifiable factor3. 

The term "metabolic syndrome" describes a combination of 

risk factors for both cardiovascular disease and diabetes 

mellitus. These risk factors include obesity, hyperglycemic 

state, dyslipidemia, as well as hypertension. This syndrome 

is sometimes referred to as the insulin resistance syndrome, 

deadly quartet, and syndrome-X. The metabolic syndrome is 

becoming increasingly common with the increase in 

urbanization, excess caloric dietary habits, obesity, and 

sedentary lifestyle, and has grown to be a significant global 

public health and clinical challenge. The metabolic 

syndrome thus leads to the development of type 2 diabetes 

and cardiovascular diseases. Numerous studies have 

demonstrated a direct link between metabolic syndrome and 

the future risk of type-2 diabetes and cardiovascular disease 

due to insulin resistance and hyperinsulinemia4. A person is 

five times more prone to have type 2 diabetes mellitus and 

two times to suffer from cardiovascular disease if he is 

having metabolic syndrome. 

Clinicians should evaluate patients who have metabolic 

concerns during normal clinic visits. According to Endocrine 

Society clinical guidelines, people who have metabolic 

syndrome risk factors either one or more should be 

assessed every three years. The evaluation includes 

measurements of blood pressure, circumference around the 

waist, fast blood glucose, and lipid profile. People with 

metabolic syndrome are advised to adopt aggressive 

lifestyle measures, such as increasing physical activity with 

weight loss, to reduce their risk of developing any 

complications such as cardiovascular and/or type-2 

diabetes. S. Ashraf et al. in their study had reported that 

45% of individuals with diabetes had metabolic syndrome5 

while another study by Nsiah et al., reported a 58% 

prevalence of metabolic syndrome in such patients6. 

The purpose of the current study is to establish the 

metabolic syndrome prevalence in individuals with type-2 

diabetes. The metabolic syndrome is an established risk 

factor for cardiovascular illnesses, which have been 

responsible for an increase in fatalities over time. While a 

great number of studies had already been done in other 

groups of the population on this subject, none have been 

conducted in our setting in the previous two years. 

Consequently, this research will furnish us with the latest 

information regarding the occurrence of metabolic syndrome 

in those diagnosed with diabetes mellitus type 2, specifically 

in those whose disease is under control or not. Finding out 

which metabolic syndrome risk factors are most prevalent 

and how they raise the risk of cardiovascular disease in the 

general population was the aim of this investigation. The 

results of our study can be used to create preventative 

strategies against the community's most common 

manifestations of metabolic syndrome, improving the 

prognosis for these people. 

Material and Method: 

We carried out this research work from November 1, 2022, 
to April 30, 2023, in Muhammad Teaching Hospital's 
Medical Department in Peshawar. 260 patients in total were 
observed as part of a descriptive (cross-sectional) study 
designed to assess the metabolic syndrome prevalence 
among individuals with diabetes type 2. WHO software was 
used to calculate the 58%6 metabolic syndrome frequency 
in those having diabetes mellitus type 2, the confidence 
level of 95%, and a margin of error of 6%. 
Inclusion Criteria: 

The study included only those patients having diabetes 
mellitus type 2, both controlled and uncontrolled, who had 
had the disease for more than two years, who were between 
the ages of thirty and seventy, and who were either male or 
female. 
Exclusion Criteria: 
• Patients having diabetes mellitus type 1, 

• Patients younger than 30 years and those older than 70 

years, 

• Female patients with pregnancy, 

• Patients with a positive history of coronary artery disease, 

• Patients with a positive history of valvular heart diseases, 

• Patients with a positive history of atrial fibrillation, 

• Patients using Multivitamins supplements. 

The above conditions were excluded from the study as they 
are effect modifiers and will create bias in study results if 
included. 

Data Collection Procedure: 
The hospital's ethics and research committees gave their 
approval before the current study could be conducted. The 
study included all patients who satisfied the inclusion 
criteria, having type-2 diabetes mellitus (both controlled and 
uncontrolled), having diabetes for more than two years, 
being between the ages of thirty and seventy, and being 
either male or female. Every patient who was part of the trial 
gave written informed consent. 
Detailed histories were taken from patients and relevant 
clinical examinations were performed. To reduce 
confounders in the study outcomes, strict exclusion criteria 
were adhered to. After an overnight fast, approximately 5 
milliliters of venous blood were drawn and sent to the main 
hospital laboratory to measure triglycerides, HDL-
cholesterol, and fasting blood glucose (FBG). Blood 
pressures were measured using a sphygmomanometer in 
the sitting position in both arms after 15 minutes of rest. The 
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highest value was taken as the patient's blood pressure. 
Using a measuring tape, waist circumferences were taken 
halfway between the supra-iliac crest and the inferior angle 
of the ribs. Patients' demographics and clinical data were 
recorded on the approved pro-forma. 

Data Analysis Procedure: 
SPSS-24 was used for all the statistical analysis. Age, 

length of diabetes, weight, height, and BMI were examples 

of continuous data that were displayed as mean ± standard 

deviation (SD). Frequencies as well as percentages 

represent qualitative characteristics such as gender, place 

of residence, socioeconomic position, and diabetes status. 

Other variables included a family history of diabetes 

mellitus, hypertension, smoking status, and metabolic 

syndrome. The following effect modifiers were used to 

stratify people with metabolic syndrome: age, gender, length 

of diabetes, BMI, residence address, socioeconomic status, 

diabetes status, family history, hypertension, and smoking 

history. Using the post-stratification chi-square test, a P-

value less than 0.05 was considered significant statistically. 

Tables and graphs display the analyses. 

Results: 
The results were analyzed as: Gender distribution among 

260 patients was analyzed as n=260 Gender Wise 

Distribution Male 182(70.0%) Female 78(30.0%) as shown 

in figure- 1. 

 

Figure No. 1: Gender-Based Distribution Of Patients 

(SAMPLE SIZE, N=260) 

Analysis was done on the age distribution of 260 patients 

as n 30-40 Years 48(18.5%), 41-50 Years 86(33.1%)51-

60Years 64(24.6%)61-70 Years 62 (23.8%). The mean 

age was 49.12 years with a standard deviation of ±2.142. 

(Table No. 1). 

 

 

Table NO. 1: AGE GROUP DISTRIBUTION OF PATIENTS 

(SAMPLE SIZE, n =260) 

  

Valid 
Cumulati
ve 

  Frequen
cy 

Percent Percent Percent 

Ag
e 
Gr
ou
ps 

Valid 30-
40 Years 48 18.5 18.5 18.5 

41-50 
Years 86 33.1 33.1 51.5 

51-60 
Years 64 24.6 24.6 76.2 

61-70 
Years 62 23.8 23.8 100.0 

Total 

260 100.0 100.0 

 

Distribution among type II diabetic patients based on 

controlled and uncontrolled status was 176(67.7%) and 

84(32.3%) respectively. (Table No. 2). 

TABLE NO.2: DISTRIBUTION  BASED ON  STATUS  OF DIABETES 

(SAMPLE SIZE, n =260) 

  

Valid Cumulative 

 Frequency. Percentage Percentage Percentage 

Valid  
Controlled 176.0 67.70 67.70 67.70 

Uncontrolled 

84.0 32.30 32.30 100.00 

Total 

260.0 100.00 100.00 

 

Distribution of Metabolic syndrome among type II diabetic 

patients was 201(77.3%) (Table No. 3) 

TABLE NO. 3: DISTRIBUTION BASED ON PRESENCE OF 
METABOLIC SYNDROME (SAMPLE SIZE, n =260) 

  Valid Cumulative 

 Frequency. Percentage Percentage Percentage 

Valid  
Yes 

201 77.30 77.30 77.30 

No 59 22.70 22.70 100.00 

Total. 260 100.00 100.00  

Stratification of metabolic syndrome based on gender  

and respective chi-square is shown in Table No. 4 

 

TABLE NO. 4: STRATIFICATION OF METABOLIC SYNDROME* GENDER WISE DISTRIBUTION 

Percentage

Male

Female
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Gender Wise 
Distribution  

Male Female Total 

Metabolic 
Syndrome 

 
Yes 

Count 182 19 201 

Expected Count 140.7 60.3 201.0 

% within Metabolic 
syndrome 90.5% 9.5% 100.0% 

% within Gender Wise 
Distribution 100.0% 24.4% 77.3% 

 No 

Count 0 59 59 

Expected Count 41.3 17.7 59.0 

% within Metabolic 
syndrome .0% 100.0% 100.0% 

% within Gender Wise 
Distribution .0% 75.6% 22.7% 

Total 

 

  

Count 182 78 260 

Expected Count 182.0 78.0 260.0 

% within Metabolic 
syndrome 70.0% 30.0% 100.0% 

% within Gender Wise 
Distribution 100.00% 100.0% 100.0% 

 

𝛘𝟐 Test for Association 

 Value P-value 

Pearson χ1
2 178.10 0.00 

Continuity-Correction 173.79 0.00 

Likelihood-Ratio 
Fisher's Exact Test 191.87 0.00 

Linear by Linear 
Association 177.39 0.00 

N of Valid Casesb 260  

 

Stratification of Metabolic syndrome based on age and respective chi-square is shown in Table No. 5 
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TABLE NO. 5: STRATIFICATION OF METABOLIC SYNDROME* AGE WISE DISTRIBUTION 

 

Age Wise Distribution  

30-40 years 
41-50 
years 

51-60 
years 

61-70 
years Total 

Metabolic 
Syndrome 
 

Yes 
 

Count 45 61 34 61 201 

Expected Count 37.1 66.5 49.5 47.9 201.0 

% within Metabolic syndrome 22.4% 30.3% 16.9% 30.3% 100.0% 

% within Age Wise 
Distribution 93.8% 70.9% 53.1% 98.4% 77.3% 

 

No 
 
 

Count 3 25 
30 1 

59 

Expected Count 10.9 19.5 14.5 14.1 59.0 

% within Metabolic syndrome 5.1% 42.4% 50.8% 1.7% 100.0% 

% within Age Wise 
Distribution 6.2% 29.1% 46.9% 1.6% 22.7% 

Total 
 
  

Count 48 86 64 62 260 

Expected Count 48.0 86.0 64.0 62.0 260.0 

% within Metabolic syndrome 18.5% 33.1% 24.6% 23.8% 100.0% 

% within Age Wise 
Distribution 

100.0% 100.0% 100.0% 100.0% 
100.0% 

𝛘𝟐 Test for Association 

 Value P-value 

χ3
2 46.43 0.00 

Likelihood-Ratio 53.64 0.00 

Linear by Linear 
Association 0.153 0.69 

N of Valid Casesb 260  

Stratification of metabolic syndrome based on the status of diabetes is shown in Table No. 6 

   TABLE NO. 6: STRATIFICATION OF METABOLIC SYNDROME* STATUS OF DIABETES 

 

Status of Diabetes  

Controlled Uncontrolled Total 

Metabolic 
Syndrome 
 Yes 

Count 176 25 201 

Expected Count 136.1 64.9 201.0 

% within Metabolic syndrome 87.6 12.4 100.0% 

% within the status of diabetes 100 29.8 77.3% 

 No 

Count 0 59 59 

Expected Count 39.9 19.1 59.0 

% within Metabolic syndrome 0 100 100.0% 

% within the status of diabetes 0 22.7 22.7% 
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Total 
 
  

Count 176 84 260 

Expected Count 176.0 84.0 260.0 

% within Metabolic syndrome 67.7% 32.3% 100.0% 

% within the status of diabetes 
100.0% 100.0% 

100.0% 

𝛘𝟐Test for Association 

 Value P-value 

χ1
2 160.0 0.00 

Continuity-Correction 156.0 0.00 

Likelihood-Ratio 176.2 0.00 

Fisher's-Exact-Test   

Linear by Linear 159.0 0.00 

Association   

N of Valid Casesb 260  

Discussion: 

Diabetes mellitus- type 2 and cardiovascular disorders are 
among the non-communicable diseases that are becoming 
more common due to the rise in metabolic syndrome. Little 
research has been conducted on the illness in Khyber 
Pakhtunkhwa, particularly in the Peshawar sub-region, 
despite the condition's rising incidence. Because the 
variables utilized are simply and readily observable, the 
NCEP/ATP III proposed criteria were selected to evaluate 
the prevalence of MetS7. Unlike Nsiah et al.'s work6, the 

current study employed logistic regression analysis to 
ascertain the MetS prevalence in type 2 diabetic patients 
as well as the key risk variables that require monitoring for 
diabetes regulation, prevention, and treatment. The key 
findings of this research study were that type 2 diabetics 
had a notable MetS prevalence (58%). Similar to a prior 
study by Nsiah et al6 and Ford et al8, females had a higher 
prevalence (77.01%) due to having more MetS contributing 
risk factors compared to males (22.99%). According to the 
logistic regression study, women were at three times more 
risk of developing MetS compared to men. Given that the 
majority of women in this region of the world are 
unemployed, the cause could be attributed to either 
hereditary or comparatively sedentary lifestyles.9 

 Obesity was quite prevalent, accounting for 40.23% of the 
participants in the diabetic study. Compared to people of 
normal weight, obese had a five-fold greater chance of 
developing MetS. Increased synthesis of VLDL in the liver 
and the subsequent availability of large quantities of TGs in 
the blood are the results of obesity's contribution to insulin 
resistance. People having diabetes-type 2 and reduced 
glucose tolerance have higher levels of HDL catabolism, 
which lowers HDL levels, and hypertriglyceridemia.10 The 

negative link between enhanced HDL catabolism and 
hypertriglyceridemia in insulin-resistant conditions, which 
results in low plasma HDL concentrations, could be 
explained by a variety of mechanisms. A potential 
explanation could be a decrease in the activity of enzyme 
LPL (lipoprotein lipase) which could hinder the 
development of HDL particles. It has been demonstrated 
that insulin resistance blunts the typical insulin-mediated 
activation of LPL function.11 LPL activity is decreased in 

diabetes-type 2 affectees, especially in those with impaired 
glucose regulation and those who are somewhat insulin 
deficient. Therefore, it is imperative to control obesity which 
is a major contributing factor for type 2 diabetes and to halt 
or decelerate the development of certain 
problems.12Similar to a 2007 study by Moebus et al13, 
showed considerably greater MetS prevalence among 
diabetic patients with lower literacy. Diabetes prevalence 
was much lower in those individuals with education level 
above senior high (3.45%) as well as tertiary level (12.64%) 
while in primary it was 14.94% and in junior high it was 
56.32%. This may be because they are unaware of healthy 
eating practices, such as consuming more saturated fats 
and carbohydrates rich diets, as well as irregular exercise 
and inactivity. Fast food (12.79%) as well as soft energy 
drinks (1.92%) did not significantly contribute to the 
development of MetS in this study cohort because the 
majority of the diabetics avoided them both before and after 
they became ill.It has been suggested that family history 
accelerates the acquisition of MetS14. In this study, three or 

more MetS components were present in 79.31% of patients 
with a positive family diabetes history. The most prevalent 
factor among all type 2 diabetes study participants in this 
investigation was determined to be hypertension, central 
obesity and decreased HDL level. The most common factor 
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in the male population was hypertension, which was 
followed by hypertriglyceridemia and decreased HDL. 
These results are somewhat in agreement with that of 
Olufadi et al. (2008)7, who discovered that hypertension 
was the commonest condition in males, followed by 
hypertriglyceridemia, using the NCEP/ATP III. Before 
receiving a diabetes diagnosis, the majority of the men 
(76%) had a history of significant alcohol consumption, and 
alcohol is known to raise blood pressure15. Compared to 

patients with norm tension, hypertensive diabetics are more 
likely to experience micro- and macro vascular 
problems.The most prevalent factor in the female 
population was obesity, which was followed by higher 
triglycerides, decreased HDL, and hypertension. This may 
be because women exercise less frequently, lead 
sedentary lifestyles that are largely caused by their trade 
activities, and frequently eat carbohydrate rich foods, 
processed CHO, and late at night meals. Furthermore, it 
was discovered that central adiposity and reduced HDL in 
females was significantly more prevalent than male. 
Reduced HDL levels in blood is associated to carry a 
higher risk of cardio vascular and coronary heart disease, 
as is widely known.16 

Conclusion: 

This study shows that metabolic syndrome poses a serious 

health risk to Pakistani diabetes patients, who are prone to 

have problems like cardiovascular problems and early 

death. The predictor's female gender, age in the 50–60 age 

range, residency in an urban area, and single status are all 

changeable. Therefore, health authorities should offer 

these most at-risk diabetes patient subpopulations specific 

interventions including lifestyle changes. 
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