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Background: type 2 diabetes mellitus is very common among elderly diabetic 

patients and plays a significant role in developing cardiovascular complications. 

Studying coronary risk factors in elderly diabetics is of utmost importance to decrease 

progression of vascular complications among diabetics.  

Objective: to study coronary risk factors among elderly diabetic patients.  

Method: A case control study involved 90 elderly patients, 60 years and above, was 

conducted at the inpatient wards and outpatient clinics of Ain Shams University 

hospitals from the first of January 2016 to the end of April 2018. They underwent 

detailed history taking, including history of diabetes mellitus if present and coronary 

risk factors, coronary risk assessment, detailed clinical examination, measurement of 

Fasting and 2 hours post- prandial blood glucose levels, Hemoglobin A1 C and Lipid 

profile. 

Results: The study showed that coronary risk is significantly high in group III (6.4-

38.9) followed by group II (4.4-48.3) then control group (2.2-19.2).Conclusion: 

Coronary risk is significantly increased in elderly diabetic patients in comparison to 

non diabetic subjects. Coronary risk factors are directly proportional to diabetic 

complications and co morbidities 

 
 

Introduction  
Type 2 diabetes mellitus (T2DM) is a chronic disease with long term morbidity and high mortality as a result of 

atherosclerosis. The overall prevalence of T2DM doubled associated with obesity and clinical profile of metabolic 

syndrome [1]. 

 

Diabetes mellitus is a growing problem worldwide, because of long life expectancy and life style modifications [2]. 

Over the past 20 years, there has been an explosive increase in the number of cases of diabetes mellitus in both 

developed and developing countries [3]. 

 

Diabetes may be associated with accelerated atherosclerosis by either increasing the conventional risk factors, such 

as dyslipidemia and high blood pressure, or diabetes-specific risk factors, such as advanced glycation end products 

(AGEs), reactive oxygen species (ROS) and matrix protein production [4]. 

 

Cardiovascular disorders in the population with diabetes are 2-3 times more frequent than in non- diabetic 

population. The inflammatory process in diabetic patients is essential for the development and progress of 

atherogenesis, ending in the formation of atherosclerotic plaques [1]. 

 

Diabetes is a major contributor to coronary artery disease morbidity and mortality. Patients with diabetes have more 

than a 200% greater risk of cardiovascular diseases than non‐diabetic individuals. The traditional risk factors for 

diabetes, namely, high‐density lipoprotein cholesterol, smoking habit, macroalbuminuria, lower estimated 
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glomerular filtration rate, use of diabetes medication and longer duration of diabetes, can explain part of the 

increasing prevalence of coronary heart disease patients [5]. 

 

Hypertension is the most common risk factor of coronary artery disease all over the world which is present in 80.3% 

of patients. Besides, Isfahan cohort study, Iran, demonstrated that among conventional risk factors of cardiovascular 

disease including diabetes mellitus, smoking, dyslipidemia and hypertension; the presence of hypertension imposes 

the highest risk for developing cardiovascular disease in developing countries [6]. 

 

Life style has been recognized as a major factor for the susceptibility to cardiovascular disease and lack of exercise, 

smoking, and a diet of energy-dense fast food are the most important predisposing factors. These common risk 

factors have been detected through genome-wide association studies (GWAS) of cardiovascular disease and related 

phenotypes, such as blood lipids, obesity, and Type 2 Diabetes [7]. 

 

Cardiovascular disease is the major cause of morbidity and mortality in patients with type 2 diabetes. Traditional 

risk factors such as high LDL cholesterol and low HDL cholesterol, hypertension and smoking do not fully explain 

the increased cardiovascular risk in patients with type 2 diabetes. Therefore, it is of great importance to identify 

better and non-invasive risk factor assessment tools to predict and ultimately to prevent cardiovascular disease in 

this group [8]. 

 

Materials and methods 
Study design: A case control study 

 

Setting: inpatient wards and outpatient clinics of Ain Shams University hospitals.  

 

Study participants:90 elderly patients, 60 years and above from the first of January 2016 to the end of April 2018. 

Elderly subjects were divided into 3 groups. Each group consisted of:Group I (controls): (30) patients without DM, 

Group II(cases): (30) patients with DM and without co-morbidities, Group III (cases):(30) patients with DM and 

with co-morbidities. 

 

After obtaining an informed consent every participant was subjected to the  

(1) Comprehensive geriatric assessment in the form of: 

 Detailed history taking, including personal history, demographic data and past medical history (including 

detailed history of:  

- Diabetes mellitus if present  

- Coronary risk factors which include hypertension, DM, lack of exercise and unhealthy diet; high 

carbohydrates and fats). 

 Coronary risk assessment: using the ASCVD algorithm published in 2013 ACC/AHA Guideline on the 

Assessment of Cardiovascular Risk [9]. 

 Detailed clinical examination 

 Screening for dementia: using the Arabic version of mini-mental state examination (MMSE) [10]. 

 Screening for depression: using the Arabic version of geriatric depression scale (GDS). 

 Functional assessment: using activities of daily living (ADL) [11]and instrumental activities of daily living 

(IADL) [12]. 

 

(2) Laboratory investigations: 

Each patient was instructed to fast 12-14 hours and Venous blood (2 ml) were collected in plain vacutainers to be 

clotted and centrifuged for measurement of total cholesterol, HDL-C, LDL-C, and TG .The laboratory work was 

conducted at Clinical Pathology Department, in Ain Shams University.  
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Another sample of 2 ml was withdrawn by venipuncture after fasting for 8 hours for measurement of fasting blood 

sugar .The last sample of 2 ml was withdrawn by venipuncture 2 hours after eating. Centrifugation done and serum 

used for measurement of 2 hour postprandial blood sugar. 

 Laboratory methods: 

1-Determination of blood sugar level 

The analysis was done on Synchron CX-9 PRO autoanalyzer (Beckman Coulter, Inc. Fullerton, CA 92835-3100, 

USA) [13]. 

2- Determination of HbA1c: 

- HbA1c and other hemoglobin fractions can be separated by High Performance Liquid Chromatography 

(HPLC). The principle of the assay is cation exchange chromatography.  

- A haemosylate prepared from the patient sample is injected onto column packed with a cation exchange 

resin (Bio-Rex 70).  

- Phosphate buffers of increasing ionic strength are used for step elution. 

- The eluted hemoglobins are detected by absorbance reading at 415 and 690 nm [14]. 

3- Determination of serum lipids  

Total cholesterol (TC), Triglycerides (TG) were done on Synchron CX-9 PRO autoanalyzer (Beckman Coulter, Inc. 

Fullerton, CA 92835-3100, USA)[15]. 

 

High density lipoproteins (HDL-C): The analysis was done on Synchron CX-9 PRO autoanalyzer after precipitation 

with withphosphotungstic acid according to the enzymatic method described by Assmann et al., 1983 using a 

commercially available kit( (Beckman Coulter, Inc. Fullerton, CA 92835-3100, USA)[16]. 

 

Low density lipoproteins (LDL-C): LDL-C value was calculated according to "Friedewald equation” LDL-C = Total 

cholesterol-(HDL-C+TG/5). This equation is applied provided that serum TG is<400 mg/dl [17]. 

 

Statistical Methods 
The collected data were coded, tabulated, and statistically analyzed using IBM SPSS statistics (Statistical Package 

for Social Sciences) (V. 22.0) software version 22.0, IBM Corp., Chicago, USA, 2013. 

 

Descriptive statistics were done for quantitative data as minimum& maximum of the range as well as mean±SD 

(standard deviation) for quantitative parametric data, while it was done for qualitative data as number and 

percentage. 

 

Inferential analyses were done for quantitative variables using independent t-test in cases of two independent groups 

with parametric data. In qualitative data, inferential analyses for independent variables were done using Chi square 

test for differences between proportions and Fisher’s Exact test for variables with small expected numbers. 

The level of significance was taken at P value < 0.050 is significant, otherwise is non-significant. The p-value is a 

statistical measure for the probability that the resultsobserved in a study could have occurred by chance. 

 

Results 
The current study was carried out to study coronary risk factors among elderly diabetic patients. 

The study enrolled ninety elderly subjects who were divided into 3 groups:Group I (controls): (30) patients without 

DM, Group II(cases): (30) patients with DM and without co-morbidities, Group III (cases):(30) patients with DM 

and with co-morbidities.  

 

Their mean age was 65.633 (±6.009) and there is no significant difference between study groups regarding 

demographic data (table 1). 

 

The mean fasting blood sugar was 98.300 (±15.961) in group I, 146.667(±41.200) in group II and 138.267 (±37.301) 

in group III. The mean 2 hour post prandial was 131.333(±26.813) in group I,  243.767(±73.738) in group II and

203.967(±58.254) in group III .The mean of HB A1c was 5.693(±0.402) in group I, 9.327 (±2.327) in group II and 

8.410 (±1.706) in group III. The mean total cholesterol was 183.867(±49.494) in group I,  198.867(±52.124) in 
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group II and 147.167(±49.981) in group III. The mean of triglycerides was 136.233±74.564 in group I, 

160.967±81.586 in group II and 140.233±89.411 in group III. The mean LDL was 108.900±36.563 in group I, 

118.167±39.748 in group II and was 87.933±37.689 in group III. The mean HDL was 47.733±9.450 in group I, 

48.533±9.733 in group II and 31.233±11.380 in group III. (Table 2). 

 

Coronary risk is significantly high in group III (19.300±9.542) followed by group II (18.200±11.704) then control 

group (7.562±5.241).(Table 3). 

  

Discussion 
T2DM is a very complex and multifactorial metabolic disease. In this regard, research was performed revealing 

further evidence that oxidative stress has an important role in hyperglycemia-induced tissue injury. The formation of 

AGEs is one contributing factor. However, the role of AGEs in the pathogenesis of T2DM and diabetic 

complications is only partly understood [18]. 

 

The current study aimed to study coronary risk factors among elderly diabetic patients. 

 

The study enrolled ninety elderly subjects who were divided into thirty subjects without DM (group I), thirty elderly 

diabetic subjects without co-morbidities (group II) and thirty elderly diabetic subjects with co-morbidities (group 

III).The three groups were matched for age and sex.  

 

Our study showed that HDL was significantly lower in diabetic patients with co-morbidities in comparison to 

control group. This result was consistent with the data obtained by Bonakdaran et al. (2011) who determine the 

prevalence and risk factors of CVD in 752 patients with type 2 diabetes mellitus, their results implied that HDL 

cholesterol was a significant independent predictors of CVD in diabetic patients [19]. 

 

As regard comparison between study groups regarding coronary risk, the results revealed that coronary risk is 

significantly high in group III (6.4-38.9) followed by group II (4.4-48.3) then control group (2.2-19.2). 

 

This was consistent with many studies such as Kim et al. (2018)cohort study who enrolled1302 consecutive patients 

with type 2 diabetes and without a prior history of CVD and their results showed that high hemoglobin glycation 

index (HGI) was independently associated with incident CVD in patients with type 2 diabetes and patients with high 

HGI at baseline had a higher inherent risk for CVD [20].  

 

However, the credibility of results from a single case-control study is questionable due to small sample size of the 

study populations. As suggested, to generate robust data, a much larger sample size in each group might be required 

by increasing the sample size. 

 
Table (1): Comparison between study groups regarding the demographic data: 

 
Groups 

ANOVA or Chi-

Square 

Group I Group II Group III F or X2 P-value 

Age 
Range 60 - 80 60 - 75 60 - 85 

2.620 0.079 
Mean ±SD 65.633 ± 6.009 64.300 ± 3.743 67.533 ± 6.372 

Sex 
Male 9 30.00 12 40.00 10 33.33 

0.689 0.709 
Female 21 70.00 18 60.00 20 66.67 

Marital 

Married 19 63.33 21 70.00 12 40.00 

7.077 0.132 Widow 11 36.67 8 26.67 17 56.67 

Divorced 0 0.00 1 3.33 1 3.33 

Education 

Illiterate 16 53.33 22 73.33 22 73.33 

3.611 0.461 Read and write 9 30.00 5 16.67 5 16.67 

High school 5 16.67 3 10.00 3 10.00 
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Smoking 

Current smoker 5 16.67 7 23.33 4 13.33 

3.032 0.552 Ex-smoker 3 10.00 4 13.33 7 23.33 

Never smoked 22 73.33 19 63.33 19 63.33 

 
Table (2): Comparison between study groups regarding laboratory findings: 

 

Groups ANOVA TUKEY'S Test 

Group I 

(control) 
Group II Group III F P-value I&II I&III II&III 

FBS 

Range 78-150 87-250 90-229 

17.977 <0.001* <0.001* <0.001* 0.595 Mean ± 

SD 
98.300±15.961 146.667±41.200 138.267±37.301 

HbA1C 

Range 4.9-6.5 6.5-15.6 5.4-12.7 

37.854 <0.001* <0.001* <0.001* 0.094 Mean ± 

SD 
5.693±0.402 9.327±2.327 8.410±1.706 

2hr pp 

Range 95-205 121-380 123-380 

30.630 <0.001* <0.001* <0.001* 0.021* Mean ± 

SD 
131.333±26.813 243.767±73.738 203.967±58.254 

T.ch 

Range 96-305 140-361 74-284 

8.307 <0.001* 0.487 0.017* 

<0.001* 

Mean 

±SD 
183.867±49.494 198.867±52.124 147.167±49.981 

TG 

Range 63-388 55-380 63-531 

0.785 0.459   Mean ± 

SD 
136.233±74.564 160.967±81.586 140.233±89.411 

LDL 

Range 43-202 69-228 38-180 

4.978 0.009* 0.614 0.089 0.008* Mean ± 

SD 
108.900±36.563 118.167±39.748 87.933±37.689 

HDL 

Range 28-64 26-65 13-69 

27.373 <0.001* 0.951 <0.001* <0.001* Mean ± 

SD 
47.733±9.450 48.533±9.733 31.233±11.380 

FBS=fasting blood sugar 2hrpp = 2 hour post prandial T.ch= total cholesterol TG= triglycerides. LDL= low 

density lipoproteins. HDL= high density lipoproteins.  

 

 
Figure (1): Comparison between study groups regarding FBS 
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Figure (2): Comparison between study groups regarding HbA1C 

 

 
Figure (3): Comparison between study groups regarding 2hr pp 

 

 
Figure (4): Comparison between study groups regarding T.ch 
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Figure (5): Comparison between study groups regarding LDL 

 

 
Figure (6): Comparison between study groups regarding HDL 

 
Table (3): Comparison between study groups regarding coronary risk: 

Coronary 

Groups ANOVA TUKEY'S Test 

Group I (26) Group II (30) 
Group III 

(13) 
F P-value I&II I&III II&III 

Range 2.2-19.2 4.4-48.3 6.4-38.9 

11.252 <0.001* <0.001* 0.001* 0.933 Mean 

±SD 
7.562±5.241 18.200±11.704 19.300±9.542 
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Figure (7): Comparison between study groups regarding coronary risk 

 

Conclusion 
Coronary risk is significantly increased in elderly diabetic patients in comparison to non diabetic subjects. Coronary 

risk factors are directly proportional to diabetic complications and co morbidities. 
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