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Abstract: Diabetes mellitus is a chronic metabolic disorder frequently complicated with ischemic 

heart disease. The purpose of the study was to evaluate the epidemiology and risk factors associated 

with ischemic heart disease in patients with diabetes mellitus type 2:  I made a descriptive analysis 

of patients with and cardiovascular disease and a comparative analysis of patients with diabetes 
mellitus type 2 with and without cardiovascular disease through a retrospective observational case 

control study. There were analyzed 144 patients with diabetes mellitus type 2 hospitalized 

consecutively in Cluj-Napoca County Clinical Emergency Clinic, Diabetes, Nutrition and Metabolic 

Diseases Clinic in May-June 2017, with and without manifesting coronary ischemic disease. The 
statistical analysis was performed using IBM Statistics version 22, “P” was statistically significant at 

values <0.05 (confidence interval 95%). Diabetes mellitus has been associated with cardiovascular 

risk factor like : high blood pressure, obesity, hyperglycemia, dyslipidemia and weight gain. 
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INTRODUCTION 

Diabetes mellitus (DM) is an important metabolic 

chronic disease considering its prevalence, its negative influence 

on lifetime and quality, and the extremely high costs 
involved.(1) 

The International Diabetes Federation (IDF) statistical 

estimates for DM global indicators for the years 2015-2040 

predict that 415 million people diagnosed with diabetes 
worldwide in 2015 and 318 million people had increased insulin 

resistance.(2)  

In 2015, the number of children (age group 0-14 years) 

with DM type 1 worldwide was 542,000.(2)  
An increase in DM prevalence is projected to 642 

million in 2040, respectively, from an adult of 11 in 2015, to an 

adult of 10 in 2040.(2) Estimates in 2015 show that 193 million 

people (46.5%) will be with undiagnosed diabetes, most of 

whom will be type 2 diabetes. 

The increase in the prevalence of diabetes in Europe is 

manifested in all age groups due to the increased prevalence of 

obesity, unhealthy diet, sedentary lifestyle and the increase in 
the average age of the population. 

DM is a condition that is responsible annually for 3.5 

million deaths worldwide: 80% of these deaths belong to middle 
and low income countries, and over half of these are people 

under the age of 70.(2)  

World Health Organization (WHO) estimates that 

deaths due to DM will double between 2005 and 2030. One in 
20 deaths is attributed to DM and its complications.(3)  

The cost of caring for DM patients worldwide is 

impressive. 

The incidence of cardiovascular disease in Romania is 
also increasing, as illustrated in figure no. 1. 

The National Study on the Prevalence of Diabetes, 

Prediabetes, Overweight, Obesity, Dyslipidemia, 

Hyperuricaemia and Chronic Kidney Disease (PREDATORR, 
2014) showed the following for the population of Romania:(6,7)  

 Prevalence of  DM in the adult population 11.6%; 

 Metabolic syndrome prevalence 38,50%; 

 Overweight prevalence 34.70% and obesity prevalence 

31.90%; 

 Abdominal obesity prevalence 73.9%; 

 Only 2.20% of study participants were underweight with 

Body Mass Index (BMI) <18.5kg / m2, these being young 

women; 

 Chronic renal disease prevalence 6.74%. 
 

Figure no. 1. Distribution of Cardiovascular Disease in Romania 

during the years 1970-2014 (4,5)  

 
 

PURPOSE 
The purpose of the study was to evaluate the 

epidemiology and risk factors associated with ischemic heart 
disease in type 2 DM patients. Descriptive analysis of patients 

with type 2 diabetes mellitus and cardiovascular disease, and a 

comparative analysis of patients with type 2 DM with and 

without cardiovascular disease.(8) 
 

MATERIALS AND METHODS 
I carried out a retrospective observational case control 
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study between 2 groups of patients with type 2 DM with or 

without manifest coronary disease; for the identification and 

quantification of cardiovascular risk factors that determine the 
increased incidence and severity of ischemic heart disease in 

patients with type 2 DM. A total of 144 patients with type 2 DM 

were hospitalized at the County Clinical Emergency Clinic Cluj-

Napoca, Diabetes, Nutrition and Metabolic Diseases Clinic 
between May-June of 2017.  

The “case” lot consisted of 72 patients with type 2 

diabetes mellitus (46% men and 54% women) and coronary 
heart disease, and the control group of 72 patients with type 2 

diabetes mellitus without coronary hearth disease of the same 

age, gender, duration of diabetes, and those in the case group.  

The statistical analysis was carried out at two levels: 
summary statistical surveys and advanced statistical tests.  

The correlation analysis was expressed by the Pearson 

correlation coefficient, whose significance was tested with the t 

test. Nonparametric tests (for nominal-categorical variables) 
were also used: Chi Square Test (Hi-square). 

The statistical analysis was performed using IBM 

Statistics version 22. 

“P” was statistically significant at values <0.05 
(confidence interval 95%).(9,10,11) 

 

RESULTS 

1. Choosing the two groups. 
Between the two groups there were no statistically 

significant differences regarding: 

 

Table no. 1. Distribution of descriptive statistics for the 

studied lots 
Variabilă “Case” lot “Control” lot p 

Men 33 36 0.667 

Women  39 36 0.556 

 

Table no. 2. The comparative structure of batches by gender 

and age group 
Age 

groups 

“Case” lot “Control” lot 

Men Woman Men Woman 

Ca % Ca % Ca % Ca % 

40-49  3 8.8 3 7.9 3 8.4 3 8.3 

50-59  6 17.6 6 15.7 6 16.6 5 15.3 

60-69  16 47.2 18 47.4 18 47.2 18 50.0 

70-79  8 23.5 9 23.7 8 23.6 8 22.2 

>80  1 2.9 2 5.3 1 4.2 2 4.2 

Total 34 100 38 100 36 100 36 100 

 

Table no. 3. Lot structure based on length of DM 
Age group  “Case” lot “Control” lot 

0-9 years 29 28 

10-19 years 22 25 

≥ 20 years 21 19 

Total  72 72 

2. Descriptive analysis (distribution) of the case group, 

patients with type 2 DM + CVD manifestations. 

The mean age was 64.2 ± 9.6 years (mean  SD), with 
a minimum of 40 years and a maximum of 82 years; with 

predominance of age group 60-69 years (47.2%). 

The residential environment comprised 73.6% (53 

persons) from the urban area and 26.4% (19 persons) from the 
rural area. 

The mean age of diabetes in the group of patients with 

CVD was 14.22 ± 9.75 years. 

Type of cardiopathy: stable angina pectoris (63.9%), 
painless ischemic heart disease (20.8%), myocardial infarction 

(9.7%) and unstable angina (5.6%).  

The mean age of cardiopathy was 8.8 ± 8.4 years 

(mean  SD), with a minimum of 1 year and a maximum of 38 
years, of which 45 people (62.5%) had ischemic heart disease 

between 1- 9 years, 17 persons (23.6%) had it between 10-19 

years and 10 persons (13.9%) with ischemic heart disease over 

20 years. 
Hypertension was present in almost all patients with 

coronary ischemic disease (93%); alone (68%), in association 

with stroke (15.3%) or chronic obstructive arterial disease 

(14%); 32% of the patients smoked (23 people), 12 men and 11 
women. 

Arterial blood pressure values in the case group were a 

90 mmHg minimum and maximum of 220 mmHg and an 

average of 139 ± 26 mmHg (mean  SD). 
Anthropometric analysis showed a weighted excess in 

the majority, the mean BMI was 32±6.7kg/ m2. 

The prevalence of overweight (BMI > 25 kg/m2) in the 

batch case was higher in males, and the prevalence of obesity 

(BMI> 30 kg/m2) was higher in women. 
The mean abdominal circumference (AC) of the group 

was 105.3 ± 15 cm in males and 117.7 ± 12.2 cm in females. 

Presence of microvascular complications (specific to 

diabetes): Diabetic neuropathy was present in 93.8% (135 
persons); more patients with coronary artery disease having 

neuropathy (97.2%) compared to the control group (91.7%). 

Diabetic retinopathy was present in 25 subjects (34.7%) in the 

case group with a significantly higher prevalence in males (18 
males and 7 females), and in the control group 21 persons (29.1 

%) had diabetic retinopathy, including 9 men and 12 women.  

The mean LDL cholesterol was 99.7 ± 42, with higher 

values in women (109 ± 46 mg / dl) than in men (85.4 ± 28.8 mg 
/ dl). The analysis of the proportion of patients who achieved 

their 70 mg / dl LDL cholesterol target for men in the case group 

was 18.2% (6 persons), for the women in the case group, it was 

20.5% (8 people) and the whole lot was 20%. 
The study of triglycerides in patients in the case group 

showed an average of 203.7 ± 129.8 mg/dl with insignificant 

differences between genres and only 57% were in therapeutic 

targets with values below 150 mg / dl. 
HDL cholesterol values in the coronary artery disease 

group show that only 42.4% of men achieved their HDL 

cholesterol target ≥40mg / dl, and 43.6% of women achieved 

their HDL cholesterol target ˃50mg /dl. 
The mean HbA1c score in patients in the case group 

was 8.56 ± 9.2 (mean  SD) with insignificant differences 
between genders, the therapeutic target of < 7% was reached by 

23.6% (19 persons) out of which: 11 men and 8 women. 

Glomerular filtrate values show an average of 73.6 ± 
26.83 ml/min/1.73m2, 70% having decreased glomerular 

filtration (below 60 ml/min/1.73m2). 

Treatment of diabetes: 55.5% (40 persons) followed a 

combined treatment with “non-insulin and insulin”; 22 persons 

(30.6%) received only “non-insulin” and 10 (13.8%) were 

receiving only insulin. 

Dyslipidemia treatment was followed by: 47.2% (34 

persons) only with statins, 30.6% (22 persons) statins and 
fibrates and 8.3% (6 persons) only with fibrates. 

Cardiopathy treatment: 43.1% (31 persons) were 

treated with angiotensin converting enzyme (ACE) inhibitors or 

ACE inhibitors + Beta-blockers and 13.8% (10 persons) with 
Beta blockers alone. 

3. Comparative analysis between study groups. 

3.1. The correlation between cardiovascular disease and body 

weight has shown an increase in the risk of coronary artery 
disease with weight gain:   

In normoponderal persons, there were present: 4 cases 

of stable angina pectoris and 3 cases of acute myocardial 
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infarction. 

In overweight patients, there were 9 cases of stable 

angina pectoris, 5 cases of painless ischemic cardiopathy, 2 
cases of acute myocardial infarction and one unstable angina 

pectoris. 

In obese patients, 32 cases of stable angina were 

present, 10 cases of painless ischemic cardiopathy, 3 cases of 
unstable angina and 2 cases of acute myocardial infarction. 

3.2 The correlation analysis between “DM duration” and 

“duration of ischemic cardiopathy” identified an intense positive 

relationship (Pearson = 0.8201 **, Sig.2 - Tailed = 0.000). 
3.3. Chi-Square testing of two or more proportions. 

3.3.1. Testing ordinal variables with the Hi-square test.  

Synthetically, the values obtained are listed in table 

no. 4.  
The estimated Hi-square statistics are significant at a 

confidence level of 99% (Asimp.Sig value <0.01). 

 

Table no. 4. Distribution of variables values analyzed with 

Hi-square test. 
Parameter Chi-Square  Df Asymp.Sig. 

 Lot 

case 

Lot 

control 

Lot 

case 

Lot 

control 

Lot 

case 

Lot 

control 

SBP 535.694 528.417 130 130 0.000 0.000 

DBP 932.389 915.556 100 100 0.000 0.000 

BMI 93.139
a
 92.000 40 40 0.002 0.000 

AC* 232.439 220.762 100 100 0.000 0.000 

Cholesterol 604.913 668.437 499 499 0.001 0.000 

HbA1c 64.857 106.254 14 14 0.000 0.000 

Creatinin 439.696 7236.286 299 299 0.000 0.000 

*systolic blood pressure     **diastolic blood pressure 

***body mass index   **** abdominal circumference 

3.3.2. Testing the nominal variables (category - Chi-Square). 

“Smoking status”, “presence of DM neuropathy”, “presence of 

DM retinopathy” as well as “treatment of DM”, “treatment of 
dyslipidemia” and “cardiac treatment” at the level of “case” and 

“control” groups were different (did not have the same 

proportion and the distribution was not uniform at a confidence 

level of 99% at a value of Asymp.Sig ˂ 0.01). 
3.4. Risk estimation attributed to hypertension in patients with 

DM.  

Of the patients in both groups, 90.3% (130 persons) 

had hypertension and 9.7% (14 persons) had hypertension 
associated with other cardiovascular morbidity.  

The measure, the strength of the hypertension 

association with DM is estimated by OR = 1.91 with RA% = 

0.48 (risk factor). 
  

DISCUSSIONS 
Coronary heart disease is a major cause of morbidity 

and mortality in diabetic patients, 80% of complications are 

atherosclerotic. The correlation between DM duration and 

ischemic cardiopathy duration is quoted in the literature.  
The age of the patient and duration of diabetes play an 

important role in the development of cardiovascular pathology.  

Patients with type 2 DM have other cardiovascular risk 

factors associated such as: Hypertension (12), Dyslipidemia 

(13), Hyperlipidemia, Hypertrigliceridemie (14), obesity (15), 
smoking.(16) 

Diabetic polyneuropathy is the most common 

neuropathy in the Western world, the prevalence varies with 

disease duration and glycemic control.(17) 
Diabetic retinopathy (DR) is one of the most important 

causes of loss of vision worldwide and is the leading cause of 

vision impairment in patients aged 25 to 74 years.(18) 

The target glycemic hemoglobin (A1C) in type 2 DM 

patients should be individually adjusted, controlling 

microvascular complications with hypoglycemic risk, a 
reasonable target for therapy could be an A1C value of ≤ 7.0% 

for the majority of patients.(19)  

Strict glycemic control has shown, in most studies, a 

reduction in long-term cardiovascular mortality in patients with 
DM.(20) 

 

CONCLUSIONS 
1. Diabetes mellitus is associated with cardiovascular risk 

factors: hypertension, obesity, hyperglycemia and lipid 

profile. 

2. The risk of coronary heart disease increases with weight 

gain and is more pronounced in obese people. 
3. An intense positive correlation has been established 

between “duration of DM” and “duration of ischemic 

cardiopathy” (chronic period).  

4. Mean glycosylated hemoglobin values were higher in 

diabetic patients without associated cardiovascular disease. 

5. Ischemic cardiopathy treatment included “ACE inhibitors”, 

“ACE inhibitors + Beta blockers” and only Beta blockers. 
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