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ABSTRACT 

Background: Type 2 Diabetes Mellitus (T2DM) is a persistent metabolic illness that significantly enhances the chances of 

cardiovascular morbidity and death. Hypertension, dyslipidemia, obesity, smoking, and inadequate glycemic control are 

cardiovascular risk factors that are common in patients with diabetes, which increase complications of the disease. 

Determinants of their prevalence would be essential in formulating preventive and management programs, particularly in 

tertiary care environments where complex and uncontrolled cases would be commonly found. 

Objective: To establish the prevalence and distribution of the most common risk factors in patients with Type 2 Diabetes 

Mellitus when they visit Shaikh Zayed Medical Complex. 

Methods: The study was a descriptive cross-sectional study carried out between June 2024 and April 2025 in the Department 

of Endocrinology, Shaikh Zayed Medical Complex, Lahore. The number of patients enrolled was 90 adult T2DM patients 

aged 35 to 70 years, with a convenience sampling. Structured questionnaires and hospital records were used in the collection 

of demographics, clinical, and biochemical data. Hypertension, dyslipidemia, obesity, smoking, and poor glycemic control 

criteria were identified by the standard ADA 2024. The data were analyzed in SPSS version 26, and the results were in mean, 

SD, and percentages. 

Results: The average age of the participants stood at 54.73/8.56 years old, and the proportion of males and females was 

57.8/42.2. The hypertension and dyslipidemia were 72.2 and 71.1, respectively; obesity was 44.4; poor glycemic control 

(HbA1c >7) was 75.6; and smoking was 27.8, respectively. Clustering of risk factors was frequent- 71.1% of the participants 

had two or more cardiovascular risk factors, and 21.1% had three or more risk factors at the same time. Females were much 

more likely to be obese (p = 0.04) and males to smoke (p < 0.001). 

Conclusion: T2DM patients had a high prevalence of modifiable cardiovascular risk factors, with the predominant ones being 

hypertension, dyslipidemia, and lack of glycemic control. There is a real need to combine screening, risk stratification, and 

lifestyle modification programs in managing diabetes to avoid the occurrence of cardiovascular complications in the future 

due to the co-existence of multiple risk factors. 
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INTRODUCTION 

Diabetes Mellitus type 2 (T2DM) is among the 

most widespread health-related issues in the 

world that is defined by the following 

characteristics: insulin resistance, relative insulin 

deficiency, and persistent hyperglycemia [1]. It 

has been linked with serious chronic 

complications with cardiovascular diseases 

(CVDs) as the major cause of morbidity and 

mortality [2]. According to the World Health 

Organization (WHO), patients who have diabetes 

(adults) are twice or even thrice as susceptible to 

cardiovascular cases that involve coronary heart 

disease, heart attack, and stroke as non-diabetic 

individuals [3]. This has been of great concern, 

especially in developing nations with 

urbanization, changes in diet, and lack of physical 

activities increasingly becoming leading 

contributors to the emerging cases of T2DM and 

comorbidities [4]. 

The problem of diabetes has become 

especially large in Pakistan, with the rate of its 

development growing over 26 percent of the adult 

population within the past 20 years [5]. This is an 

even more complicated epidemic since 

cardiovascular risk factors- hypertension, 

dyslipidemia, obesity, smoking, and poor 

glycemic control- cluster and further expose those 

at risk to premature cardiovascular events [6]. 

These not only worsen the diabetes prognosis, but 

in a very big burden to the healthcare system [7]. 

Despite the rise in this concern, there is very 

minimal multicentric data, which quantifies the 

prevalence of these risk factors in the group of 

diabetic patients presented in tertiary care 

hospitals, in which the cases tend to be more 

complex and mostly uncontrollable [8]. 

The T2DM cardiovascular risk factor 

association is complicated. Chronic 

hyperglycemia leads to endothelial dysfunction, 

oxidative stress, and inflammation that result in 

the development of atherosclerosis [9]. Similarly, 

high triglyceride and low levels of HDL 

cholesterol (dyslipidemia), hypertension, and 

obesity are diseases that subject diabetic patients 

to high cardiovascular risks [10]. Thus, it is worth 

noting that these risk factors are modifiable and 

need to be detected and addressed at a tender age 

to avoid adverse cardiac events [11]. 

Because of the absence of recent data on 

the area, particularly in tertiary healthcare centers 

in Pakistan, there is a need to identify the rates of 

cardiovascular risk factors and trends among 

T2DM patients [12]. It is believed that the study 

will also establish the prevalence of different 

major cardiovascular risk factors, such as high 

blood pressure, dyslipidemia, obesity, smoking, 

and poor glycemic control among Type 2 Diabetes 

Mellitus patients in tertiary care hospitals [13]. 

The outcomes must create a valuable base to seal 

the loopholes in developing integrated approaches 

to clinical practices and preventive interventions 

based on the high-risk diabetic populations [14]. 

 

MATERIALS AND METHODS 

It is a descriptive cross-sectional study that will 

take place in the Department of Endocrinology, 

Shaikh Zayed Medical Complex, Lahore, 

Pakistan, over ten months, i.e., between June 2024 

and April 2025. Its key aim was to estimate the 

presence of significant cardiovascular risk factors 

among the patients with Type 2 Diabetes Mellitus 

(T2DM) who presented themselves in a tertiary 

care hospital. The research was conducted in 

accordance with the ethical principles of the 

institutional review board, and it adhered to all the 

principles of the Declaration of Helsinki on 

biomedical research involving human 

participants. 

The sample size of the study was 90 adult 

patients with T2DM who were sampled under the 

non-probability consecutive sampling technique. 

The minimum sample size of 86 was estimated 

with the OpenEpi online calculator that took the 

values 95% confidence value, 10% margin of 

error, and the estimated prevalence of the 
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cardiovascular risk factors in diabetic individuals 

was 50% and resulting in the minimum required 

sample of 86. To increase the accuracy and solve 

the problem of potential dropouts, the final 

sample was increased to 90 participants, and it has 

a statistical power of approximately 85 to detect 

significant differences in the frequency of risk 

factors by subgroups. 

The eligible participants were men and women 

aged 35 to 70 years of age and one year old with 

a Type 2 Diabetes Mellitus diagnosis, and had 

taken informed consent. Type 1 diabetes, 

gestational diabetes, and advanced chronic kidney 

disease (stage IV5) and liver disease, and 

malignancies were the exclusion criteria. Persons 

on chronic corticosteroids, lipid-lowering 

medications preceding the study, or incomplete 

medical records were also eliminated to minimize 

bias. 

Each of the participants was taken through 

a keen clinical and laboratory test in a standard 

operation. The demographic data involved age, 

sex, profession, education, and the status of 

living. Appropriate data regarding lifestyle were 

collected in the form of smoking habits, physical 

activity, and eating patterns. A standardised 

measurement device was used in the collection of 

anthropometric data (height, weight, waist 

circumference, and hip circumference) as well as 

Body Mass Index (BMI), the weight in kilograms 

divided by the square of the height in meters. The 

World Health Organization (WHO) has defined 

obesity as a BMI of 30 kg/m 2 and above. Five 

minutes rest was continued, upon which a 

calibrated mercury sphygmomanometer was 

applied to measure the blood pressure in the 

sitting position, where high blood pressure was 

diagnosed to be those who had a systolic pressure 

of 140mmHg as well as/or a diastolic pressure of 

90mmHg, or those who undertook 

antihypertensive medication. 

In order to investigate the biochemical, 8-

10 hours of overnight fasting were undertaken, 

and a venous blood sample was collected. The 

parameters were fasting blood glucose, HbA1c, 

and serum lipid profile involving total cholesterol 

(TC), triglycerides (TG), high-density lipoprotein 

cholesterol (HDL-C), and low-density lipoprotein 

cholesterol (LDL-C). All the analyses were done 

by automated procedures in the central diagnostic 

laboratory of the Shaikh Zayed Medical Complex 

according to the procedures of the standard 

operating procedures and internal quality 

controls. As per the recommendations provided 

under the American Diabetes Association (ADA 

2024), dyslipidemia has been determined to be 

one or more of abnormal lipid values: TC greater 

than 200 mg/dL, LDL-C greater than 130 mg/dL, 

HDL -C less than 40mg/dl in men or less than 

50mg/dl in women, and TG greater than 

150mg/dl. Approximately close to HbA1c was 

regarded as poor glycemic control, where the 

value was above 7. Smoking also included the 

current, former, and non-smoker categories, and 

the status of sedentary lifestyle was also included, 

as less than 150 minutes of moderate intensity 

physical activity per week. 

The SPSS version 26.0 (IBM Corp., 

Armonk, NY, USA) was used to summarize the 

data and analyze. Continuous variables were 

represented in mean + SD, and the age and BMI; 

frequency and percentages were used to represent 

categorical variables, including gender, smoker 

status, obesity, high blood pressure, and 

dyslipidemia. The Chi-square test was conducted 

to determine the associations between categorical 

variables, and an Independent Student t-test was 

conducted to compare continuous variables 

between male and female patients. The p-value 

that was considered significant was below 0.05. 

Each of the respondents was well aware of 

the aim of the study, procedures, and 

confidentiality. The data was collected through 

informed consent. The study protocol was 

reviewed and approved by the Institutional 

Review Board of Shaikh Zayed Medical 

https://dmlsjournal.com/index.php/January2024/issue/view/september-2025
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Complex, Lahore. The individuals with 

uncontrolled diabetes, hypertension, or abnormal 

lipid levels among the respondents were advised 

and referred to their physicians for treatment to 

receive correct management and follow-up. 

 

RESULTS 

This research included a sample population of 90 

patients with Type 2 Diabetes Mellitus (T2DM) 

who were recruited into the study at Shaikh Zayed 

Medical Complex, Lahore. Out of them, 52 (57.8) 

were males and 38 (42.2) were females. The mean 

of the participants was 54.7 years, and the 

standard deviation of 8.6 (36-70 years). The total 

mean diabetes was 8.4 years, and it had the mean 

of 3.2 years of diabetes. The research provides the 

findings of the demographic profile, glycemic 

control, and predominance of the major 

cardiovascular risk factors in the participants. 

Demographic and Clinical Characteristics. 

The summary of the demographic and baseline 

clinical characteristics of the participants is 

presented in Table 1. The mean Body Mass Index 

(BMI) was 29.4 + 4.3 kg/m2, and 40 (44.4) 

patients were obese (BMI 30kg /m2 and above). 

Systolic blood pressure was 141.8(15.6)mmHg, 

and the diastolic pressure was 89.4(10.2)mmHg. 

The mean HbA1c was 8.5 1.4, suggesting that the 

degree of glycemic control in the majority of the 

participants was inadequate. The overall nature of 

the participants also indicated that a majority of 

the T2DM patients were not well-monitored (as 

evidenced by their uncontrolled glycemic level 

and high blood pressure level), with the majority 

reporting a positive family history of 

cardiovascular disease (CVD) (n=28) and 

smoking (n=25). Table 1 illustrates the general 

characteristics of the participants. 

Table 1: Demographic and Clinical Characteristics of Type 2 Diabetic Patients (n = 90) 

Variable Mean ± SD / n (%) 

Age (years) 54.7 ± 8.6 

Gender (Male/Female) 52 (57.8%) / 38 (42.2%) 

Duration of Diabetes (years) 8.4 ± 3.2 

BMI (kg/m²) 29.4 ± 4.3 

Obesity (BMI ≥ 30 kg/m²) 40 (44.4%) 

Systolic Blood Pressure (mmHg) 141.8 ± 15.6 

Diastolic Blood Pressure (mmHg) 89.4 ± 10.2 

Hypertension (≥140/90 mmHg) 65 (72.2%) 

HbA1c (%) 8.5 ± 1.4 

HbA1c >7% (Poor Glycemic Control) 68 (75.6%) 

Family History of CVD 28 (31.1%) 

Smokers 25 (27.8%) 

Biochemical Profile of Participants 

Table 2 shows the biochemical parameters, such 

as lipid profile and fasting glucose levels. The 

average fasting plasma glucose (FPG) stood at 

167.2/42.5mg /dL, and the average total 

cholesterol level was 212.8/38.7mg/dL. Many of 

the patients had reported dyslipidemia, with 62 

patients (68.9) having high LDL-C levels 

(>130mg/dL), 53 patients (58.9) having low 

https://dmlsjournal.com/index.php/January2024/issue/view/september-2025


Vol. 2 No. 10 (2025): DEVELOPMENTAL MEDICO-LIFE-SCIENCES                                                                                         Zoha Irfan et al. 

_______________________________________________________________________________________________________________ 

Page 9 of 13 
 
 
 
 

levels of HDL-C, and 61 patients (67.8) having 

high levels of triglycerides (>150mg/dl). The 

average HDL-C was 37.2- 6.8 mg/dl, and the 

average LDL-C was 136.5 -32.9 mg/dl. Table 2 

shows that dyslipidemia was very high in diabetic 

patients, and over two-thirds presented with high 

LDL-C and triglycerides and low HDL-C levels, 

indicating a high risk of atherogenesis. 

Table 2: Biochemical Parameters of Type 2 Diabetic Patients (n = 90) 

Parameter Mean ± SD / n (%) 

Fasting Plasma Glucose (mg/dL) 167.2 ± 42.5 

HbA1c (%) 8.5 ± 1.4 

Total Cholesterol (mg/dL) 212.8 ± 38.7 

Triglycerides (mg/dL) 189.5 ± 49.8 

HDL-C (mg/dL) 37.2 ± 6.8 

LDL-C (mg/dL) 136.5 ± 32.9 

Dyslipidemia (any abnormal lipid) 64 (71.1%) 

Elevated LDL-C (>130 mg/dL) 62 (68.9%) 

Low HDL-C (<40 mg/dL) 53 (58.9%) 

Elevated Triglycerides (>150 mg/dL) 61 (67.8%) 

Distribution of Major Cardiovascular Risk Factors 

Table 3 provides the predominance of individual 

cardiovascular risk factors in T2DM patients. The 

hypertension (72.2) is the most prevalent risk 

factor, as well as dyslipidemia (71.1), obesity 

(44.4), poor glycemic control (75.6), and smoking 

(27.8). It is important to note that there was a lot 

of multiple risk factor clustering; 64 patients 

(71.1) had two or more risk factors 

simultaneously, and 19 patients (21.1) had three 

or more risk factors at the same time. As shown in 

Table 3, glycemic control, hypertension, and 

dyslipidemia were the most common risk factors, 

and these played a combined role in contributing 

to high risks of developing cardiovascular events 

in diabetic patients. 

Table 3: Prevalence of Major Cardiovascular Risk Factors in Type 2 Diabetic Patients (n = 90) 

Cardiovascular Risk Factor Frequency (%) 

Hypertension 72.2 

Dyslipidemia 71.1 

Obesity (BMI ≥ 30 kg/m²) 44.4 

Poor Glycemic Control (HbA1c >7%) 75.6 

Smoking 27.8 

Family History of CVD 31.1 

Sedentary Lifestyle 63.3 

≥2 Risk Factors 71.1 

≥3 Risk Factors 21.1 
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Gender-Based Comparison of Risk Factors 

Table 4 presents a comparative evaluation of the 

male and female participants. The prevalence of 

smoking was higher in males (46.2% vs. 2.6% p 

= 0.001), and obesity was much more common 

among females (55.3% vs. 36.5% p = 0.04). There 

was a slight difference between males and females 

about hypertension and dyslipidemia, although 

the difference was not significant (p > 0.05). The 

HbA1c mean was similar between the genders 

(8.6 ± 1.3 in men and 8.4 ± 1.5 in women, p = 

0.47). Table 4 indicates that the modifiable risk 

factors have a gender difference, with obesity 

being greater in females and smoking being much 

more common in males, which demonstrates the 

variation in behavioral and metabolic differences 

in diabetic patients. 

Table 4: Gender-Based Comparison of Cardiovascular Risk Factors in T2DM Patients (n = 90) 

Risk Factor Males (n=52) Females (n=38) p-value 

Hypertension (%) 69.2 76.3 0.42 

Dyslipidemia (%) 70.1 73.7 0.61 

Obesity (BMI ≥ 30 kg/m²) 36.5 55.3 0.04* 

Smoking (%) 46.2 2.6 <0.001* 

Poor Glycemic Control (HbA1c >7%) 73.1 78.9 0.49 

Family History of CVD (%) 30.8 31.6 0.93 

                                                                        *Statistically significant (p < 0.05) 

The findings of this study suggest that the 

incidence of the modifiable risk factors of 

cardiovascular disease is high among patients 

with Type 2 Diabetes Mellitus. Presence of 

hypertension, dyslipidemia, obesity, and the lack 

of glycemic control were also evident in the 

majority of the participants, which is indicative of 

the clustering of metabolic abnormalities that are 

characteristic of diabetic populations at the 

tertiary care. The evidence endorses the 

significance of the combined cardiovascular risk 

assessment and management interventions as a 

component of the diabetes intervention programs. 

 

DISCUSSION 

A cross-sectional study of the Shaikh Zayed 

Medical Complex, Lahore, gives a close 

understanding of the occurrence and grouping of 

cardiovascular risk elements in patients with Type 

2 Diabetes Mellitus (T2DM). As it turned out, the 

high rate of hypertension and dyslipidemia, poor 

glycemic regulation, and obesity were congruent 

with the world and regional trends of information 

that forecast diabetes to have a much higher 

cardiovascular load [1]. 

The hypertension rate in this study is high 

(72.2) compared with the findings of Riaz et al. 

that who had a prevalence rate of 70 percent of 

hypertension in diabetics in Pakistan [2]. The 

causes of the close relationship between diabetes 

and hypertension are insulin resistance, 

endothelial dysfunctions, and increased arterial 

tone [3]. It is based on such an interaction that the 

significance of normal blood pressure and 

application of antihypertensive therapy in 

diabetics at an extremely young age becomes a 

subject of focus. 

The second risk factor was dyslipidemia, 

which was present in 71.1% of the participants. 

The same outcome has also been reported in 

articles by Taskinen et al., who underline that up 

to 75% of patients with T2DM are characterized 

https://dmlsjournal.com/index.php/January2024/issue/view/september-2025
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by atherogenic dyslipidemia, which is 

characterized by large amounts of triglycerides as 

well as low amounts of HDL-C and large amounts 

of small dense LDL [4]. This pattern of lipid 

profile accelerates the atherosclerosis process and 

puts individuals at risk of coronary artery disease 

and ischemic stroke [5]. The current study showed 

that there was a high LDL-C and low HDL-C, 

implying that there was inadequate lipid control 

in spite of access to tertiary care. 

The prevalence of obesity was almost 50 

percent (44.4), and it was significantly higher 

among women patients. This gender gap 

encourages other researches in the region, which 

indicate that other factors that encourage the 

predisposition of obesity among women in South 

Asia include socio-cultural and lifestyle factors 

[6]. Insulin resistance, systemic inflammation, 

and dyslipidemia are also some of the 

consequences of obesity and have become the 

root cause of metabolic syndrome in T2DM [7]. 

The most upsetting part was that the level 

of poor glycemic control was high (75.6%), and 

the mean level of HbA1c stood at 8.5 ± 1.4. The 

findings are consistent with prior research in 

Pakistan and other nations in the region, where the 

issue of poor glycemic control is chronic, 

irrespective of the use of oral hypoglycemics and 

insulin therapy [8]. This demonstrates that patient 

education, adherence to medications, and lifestyle 

change may have some gaps that need to be 

immediately addressed. 

Smoking is also a less prevalent risk factor 

(27.8%); however, it can be altered and avoided. 

Nearly 50 percent of the participants (male) were 

current smokers, as it aligns with the gender-

based trend that Pan et al. discovered that 

smoking doubles the risk of cardiovascular deaths 

among diabetic groups [9]. Oxidative stress and 

endothelial damage are promoted by smoking to 

exacerbate vascular complications in diabetes. 

The fact that the risk factors were 

clustered, with 71.1 percent of the participants 

having more than two factors, demonstrates the 

effect of clustering characteristic of metabolic 

syndrome [10]. The clusters play an important 

role in augmenting the risk of cardiovascular 

events, which has already been indicated by 

finding that over 80 percent of the risk of 

myocardial infarction could be attributed to the 

modifiable risk factors [11]. 

These clinical outcomes provide support 

for the value of combined cardiovascular risk 

management when providing interventions to 

diabetic care. Multifactorial methods of managing 

the level of blood glucose, hypertension, lipid, 

smoking cessation, and weight loss have proven 

to reduce cardiovascular morbidity and mortality 

in patients with diabetes [12]. This shall be done 

by introducing patient-centered education 

programs, frequent follow-ups, and 

multidisciplinary teams for diabetes care. 

The strength of the research is that the 

research is evidence-based and has a hospital-

based method of data collection, which can be 

considered as reflective of tertiary-level diabetic 

care. However, there are certain limitations under 

which the results should be analysed. It is 

impossible to make a causal inference with the use 

of the cross-sectional design, and even the 

relatively small sample size limits the 

generalizability. In addition to that, other risk 

factors such as the dietary constitution, 

medication, and genetic predispositions 

adherence were not fully assessed. The future 

would see the possibility of conducting 

multicenter longitudinal research with a wider and 

more diverse population to present a more 

accurate understanding of how the duration of 

diabetes affects the risk development of 

cardiovascular diseases. 

 

CONCLUSION 

The present study reveals that the modifiable 

cardiovascular risk factors are very high among 

the patients with Type 2 Diabetes Mellitus who 
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are admitted to the tertiary care hospitals in 

Lahore. Hypertension, dyslipidemia, obesity, and 

poor glycemic control have been the most 

prevalent risk determinants that are comorbid in 

the same patients and hence add up to the overall 

cardiovascular risks. Existing gender differences 

were also significant, with women having obesity 

as a more prevalent characteristic and men having 

smoking as a more prevalent characteristic.  The 

findings of these studies show the great 

prevalence of blood pressure, lipid levels, weight, 

and glycemic control issues that demand a 

combined intervention methodology. As a part of 

the diabetes management, regular screening of the 

cardiovascular system should be involved, as well 

as systematic patient education and counseling. 

Improving the prevention of cardiometabolic 

programs at the tertiary care and integrating 

lifestyle modification into normal clinical care 

can facilitate the level of cardiovascular 

complications among diabetic patients in 

Pakistan. 
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