
European Journal of Molecular & Clinical Medicine 

 

ISSN 2515-8260 Volume 9, Issue 6, 2022 
 

928 
 

ORIGINAL RESEARCH 
 

Evaluation of prevelance of cardiac risk in diabetic patients: An original 

research 
 

1
Dr. Amiya Kumar Nayak, 

2
Dr Manoj Kumar Gupta, 

3
Dr. Vasif Mayan MC,  

4
Dr. Rahul VC Tiwari, 

5
Dr. Taral Parikh, 

6
Silvya Grace Bombay 

 
1
Assistant Professor, Department of Anaesthesiology, PRM Medical College, Baripada, 

Odisha, India 
2
Associate Professor, Department of Pathology and Blood Bank, Government Medical 

College, Ambedkar Nagar, UP, India 
3
Assistant Professor, Department of General Medicine, Dr Moopens Medical College, 

(Formerly DMWIMS), Meppadi PO, Wayanad, Kerala, India 
4
Executive MHA Student, IIHMR University, Jaipur, Rajasthan, India 

5
Consulting Pediatrician, Hamilton Health Center, Harrisburg, PA, USA 

6
Assistant Professor, Department of Pharmacy Practice, Nirmala College of Pharmacy, 

Atmakuru, Andra Pradesh, India 

 

Correspondence: 

Dr. Vasif Mayan MC 

Assistant Professor, Department of General Medicine, Dr Moopens Medical College, 

(Formerly DMWIMS), Meppadi PO, Wayanad, Kerala, India 

Email: vasif.mc@drmoopensmc.ac.in 

 

ABSTRACT 

Aim: The purpose of the present research was to assess the prevalence of cardiac risk 

factors in case of diabetic patients. 

Methodology: We conducted a cross-sectional study that included 800 patients with type 

2 DM. We classified the participants into three groups according to the hemoglobin A1c 

(HbA1c) levels. We assessed the prevalence of other cardiovascular risk factors and 

their association with HbA1c levels through a detailed history, full clinical examination, 

and laboratory tests. 

Results: We found that 75% of the participants were males, 25.5% elderly, 60.25% had 

hypertension, 60.75% had dyslipidemia, 33.25% were overweight or obese, 19.75% had 

a family history of coronary artery disease (CAD), 55.75% had established CVD, 42.5% 

were smokers, and only 12.25% were physically inactive. We found that 84% of the 

participants had ≥ two cardiovascular risk factors other than DM. HbA1c level was ≥ 

7% in 77% of patients. After multivariate regression analysis, we found a significant 

association of higher systolic blood pressure (BP), more elevated diastolic BP, higher 

body mass index (BMI), increased waist circumference, old age, long duration of DM, 

and an increase in the number of clustered CV risk factors with a higher HbA1c level. 

At the same time, insulin therapy was significantly associated with a lower HbA1c level. 

Conclusion: All type 2 diabetic patients in Upper Egypt villages have other associated 

CV risk factors. The clustering of cardiovascular risk factors showed a significant 

association with higher HbA1c levels. These findings require the thought of associated 

CV risk factors in choosing medical treatments to optimize glycemic control and 

multifactorial intervention to improve CV risk. 
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INTRODUCTION 

The International Diabetes Federation (IDF) estimates that worldwide, 415 million people 

have diabetes, 91% of whom have type 2 diabetes mellitus (T2DM). People with diabetes 

comprise 8.8% of the world’s population, and IDF predicts that the number of cases of 

diabetes will rise to 642 million by 2040.
1
 The prevalence of T2DM has been steadily 

increasing over time. Using data from the Framingham Heart Study, Abraham et al. 
2
 noted 

that the overall annualized incidence rates of the disease per 1000 persons increased from 3.0 

in the 1970s to 5.5 in the first decade of the 2000s. That change represented an increase in the 

incidence of T2DM of 83.3% and was higher in males than females by a factor of 1.61. 

Cardiovascular disease (CVD) is a major cause of death and disability among people with 

diabetes.
1,3

 Adults with diabetes historically have a higher prevalence rate of CVD than adults 

without diabetes
 3

, and the risk of CVD increases continuously with rising fasting plasma 

glucose levels, even before reaching levels sufficient for a diabetes diagnosis.
5
 T2DM 

reduces life expectancy by as much as 10 years, and the main cause of death for patients with 

T2DM is CVD.
1,3

 Furthermore, people with T2DM are disproportionately affected by CVD 

compared with nondiabetic subjects. Haffner et al. reported death rates due to cardiovascular 

causes over a 7-year period in patients with and without T2DM.
6
 In persons with T2DM, the 

death rates were 15.4% for those with no prior myocardial infarction (MI) and 42.0% in 

patients having a history of MI. In contrast, patients who did not have T2DM, the death rates 

due to cardiovascular causes were 2.1 and 15.9%, respectively. In the Framingham Heart 

Study, Fox reported that, along with the increasing T2DM prevalence, the attributable risk of 

CVD due to T2DM increased from 5.4% in the period 1952–1974 to 8.7% in the period 1975 

and 1998.
7
 In a longitudinal study of 881 patients with T2DM over 10 years, van Hateren et 

al. indicated that the hazard ratio for death due to CVD was constantly increasing each year.
8 

Thus, an increasing burden of diabetes will likely be followed by an increasing burden of 

CVD. Given the clinical burden that CVD complications have on T2DM patients, there has 

been an increased focus on the joint management of T2DM and CVD. Good glycemic control 

remains the main foundation for managing T2DM. Although the importance of intensive 

glycemic control for protection against microvascular complications and CVD in people with 

T1DM is well established,
9,10

 its role for reducing cardiovascular risk has not been 

established as clearly in people with T2DM.
11-13

The assessment of the utility of risk 

biomarkers involves several statistical tests beyond the statistical association. Indeed, the 

presence of a statistically significant association between a risk marker and the disease is 

mandatory, but does not guarantee the improvement in risk prediction. Recent literature has 

proposed the use of measures of discrimination and calibration to test the prediction capacity 

of a risk marker. Discrimination is the capacity to identify the subject who will present the 

event of interest from the one who will not. The area under the receiver operating- 

characteristic (ROC) curve (AUC) is a popular metric of discrimination. The AUC represents 

the area under the plot of sensitivity (true positive rate) versus one minus specificity (true 

negative rate), and means the probability that a given test or predictive model assigns a higher 

probability of an event to those who actually develop the event. Due to the poor performance 

of various risk markers on their ability to increase the AUC, researchershave also tested other 

approaches to analyse the predictiveutility of a marker, such as the reclassification. The 

reclassificationevaluates the capacity of a new test when addedto a model, to properly 

reassign a subject to a higher orlower category of risk.
14,15 

 

AIM OF THE PRESENT SUDY 
The purpose of the present research was to assess the prevalence of cardiac risk factors in 

case of diabetic patients. 
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METHODOLOGY 

We conducted a cross-sectional study and involved 800 patients with type 2 DM between 

May 2020- May 2021. We classified the participants into three groups according to the 

HbA1c level, group 1; Patients have HbA1c below 7, group 2; Patients have HbA1c 7 to less 

than 9, and group 3; Patients have HbA1c ≥ 9. All subjects provided written informed 

consent to participate in the study. The study protocol conformed to the ethical guidelines of 

the 1975 Declaration of Helsinki. Detailed history, including age, sex, education level, 

income, smoking history, hypertension, family history of DM, family history of CAD, 

duration of DM, history of established CVD, physical activity, and type of anti- glycemic 

used (oral hypoglycemic, insulin therapy or no anti-glycemic drugs). All patients with type 2 

diabetes, except those with hematologic diseases (could affect HbA1c values), were selected 

to participate in the study. Data were analyzed using SPSS version 25.0. We analyzed the 

quantitative data using the analysis of variance (ANOVA) to compare the three groups’ 

means. We compared the qualitative data using the Chi-square test. We performed univariate 

and multivariate regression analyses between cardiovascular risk factors and HbA1c groups 

after adjustment for confounding factors.We also analyzed the association between clustering 

of cardiovascular risk factors and HbA1c level using estimated risks (odds ratios (OR)) from 

the logistic regression analysis. The outcome variables were the CV risk factors and the 

HbA1c level. 

 

RESULTS  

Out of the 800 participants in our study, 75% were males, 25.5% were elderly, 60.25% were 

hypertensives, 60.75% had dyslipidemia, 33.25% were overweight or obese, 19.75% had a 

family history of CAD, 42.5% were smokers, and only 12.25% were physically inactive. 

(Table 1)  

Table 1- Distribution of Other Cardiovascular Risk Factors Than DM in Participants 

Cardiovascular risk factors N (%) 

No other risk factors 0 

One risk factor 128 (16%) 

Two other risk factors 296 (37%) 

Three other risk factors 196 (24.5%) 

Four other risk factors 180 (22.5%) 

* DM, diabetes mellitus; N, number 

 

HbA1c level was ≥ 7% in 77% of patients. We found that 446 (55.75%) patients had a history 

of established CVD. After multivariate regression analysis, both old age and long duration of 

DM were independent factors associated with a higher HbA1c level, while insulin therapy 

was an independent factor associated with a lower HbA1c level. HbA1c level was 

significantly higher in participants with higher systolic BP (OR 1.53, 95% CI 0.88:2.36, p 

<0.001), higher diastolic BP (OR 1.71, 95% CI 1.09:2.37, p <0.001), higher BMI (OR 1.39, 

95% CI 0.74:2.35, p <0.001), and increased waist circumference (OR 1.29, 95% CI 

0.65:1.99, p <0.001). Regression analysis showed that the increased number of clustered CV 

risk factors is statistically significantly associated with the increased HbA1c levels. (Table 2) 
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Table 2- Multivariate Regression Analysis of Baseline Sociodemographic 

Characteristics and Detailed History of DM for HbA1c Level 

Variables 

OR (95% Confidence Intervals) 

 

P-value 

 

Age/year 

2.23 (1.03:4.42) 

 <0.001 

Type of treatment  <0.001 

Insulin therapy 

1 

 <0.001 

Oral hypoglycemic 

1.55 (0.93:2.22) 

 <0.001 

No treatment 

2.96 (1.63:4.89) 

 <0.001 

Duration of DM/ year 

2.71 (1.12:4.91) 

 <0.001 

*CI, confidence interval; DM, diabetes mellitus; HbA1c, hemoglobin A1c; OR, odds ratio 

 

DISCUSSION 

Out of the 800 diabetic participants in our study, 25.5% were elderly, and 75% were males. 

Most of them have hypertension (60.25%), dyslipidemia (60.75%), and a history of 

established CVD (55.75%). 33.25% were overweight or obese, 19.75% had a family history 

of CAD, 42.5% were smokers, and only 12.25% were physically inactive. The case of being 

truly active by the majority of subjects is justifiable because the major economic activity in 

this community is farming, and all residents, irrespective of age and gender, engage in 

farming daily. The case of being genuinely active by most subjects, together with low 

economic state and certain dietary habits, may explain the low percentage of overweight and 

obesity in these communities. Also, we found that no one had type 2 diabetes without any 

other CV risk factors, and 84% of the participants had ≥ two cardiovascular risk factors other 

than DM. We found a positive correlation between age, systolic BP, diastolic BP, BMI, and 

waist circumference, and the HbA1c level. Also, we demonstrated that the clustering of 

cardiovascular risk factors significantly increased with a higher HbA1c level. In our study, 

49.5% of diabetic patients showed an HbA1c level ≥ 9%, while Bogdan et al showed in their 

study that only 18.3% of the diabetic participants had an HbA1c level > 9%.
16

 Ray et al 

enrolled 33,040 patients and compared standard treatment effects to the intensive one on 

cardiovascular events and mortality in DM patients. They showed that the average HbA1c 

was 0.9% lower, the number of cardiovascular events was 15%, and myocardial infarction 

was 17% lower in intensively treated patients with insulin.
17

 We found the clustering of 

cardiovascular risk factors significantly associated with increased HbA1c levels. This finding 

is consistent with that showed by Peng et al,
18

 in which subjects with HbA1c ≥6.5% had more 

unfavorable cardiovascular and metabolic risk profiles than those with HbA1c <6.5%. Also, 

Okosun et al,
19

 concluded that cardiometabolic risk factors’ clustering is positively associated 
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with elevated HbA1c. Several kinds of research explained this finding in that long-term 

uncontrolled DM is associated with endothelial dysfunction,
20

 systemic inflammation,
21

 

oxidative stress,
22

 and platelet activation.
23

 In type 2 diabetic patients at high CV risk, 

intensive intervention with multiple drug combinations and lifestyle changes had supported 

beneficial impacts as for vascular complications and on a CV, and any cause mortality rate.
24

 

This discovering requires the thought of comorbid cardiovascular risk factors in choosing 

medical treatments to optimize glycemic control and reduce CV risk in people with type 2 

diabetes. 

 

CONCLUSION 
All diabetic patients in Upper Egypt villages have one or more associated CV risk factors, 

with a high prevalence of hypertension, dyslipidemia, and established CVD. Old age, longer 

duration of DM, hypertension, high BMI, increased waist circumference, and cardiovascular 

risk factors’ clustering showed a significant association with higher HbA1c levels.  
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