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Abstract 
 

Background- Military personnel come from the general population and have the same 
epidemiological style for coronary artery disease (CAD). There are two significant questions: 
Is there a higher rate of premature CAD in military personnel in comparison with general 
population and does the risk factor profile in military personnel differ from that of the general 
population? The present study was designed to answer these questions. 

Methods- The present case control study was performed on all military and non-military patients 
referred to angiographic departments due to CAD symptoms between 2003 and 2005. We 
collected demographic data with major coronary risk factors such as diabetes mellitus, 
hyperlipidemia, hypertension, and smoking (cigarette or pipe). We divided the recruited 
patients according the angiographic findings and the number of involved vessels into three 
groups. 

Results- Among the patients, 9709 (81%) were affected by CAD. From this total, 3586 (36.93%) 
were military and 6123 (63.07%) were non-military patients. Premature CAD in the military 
personnel (868, 24.21%) was significantly higher in the non-military (503, 8.3%) persons 
(P=0.00). Diabetes and hypertension were significantly lower in the military personnel in 
comparison with the non-military group. Smoking in the military personnel was significantly 
higher than in the non-military group. There was a significant association between the number 
of risk factors and involved vessels in our participants. 

Conclusion- In light of the fact that the rate of premature CAD was higher in the military personnel 
in our study, we suggest that screening programs with sensitive tools might be necessary for 
an earlier detection of the military personnel at a higher risk of CAD(Iranian Heart Journal 

2011; 12 (4):16-21). 
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n developing countries, there has been 
epidemiologic transition to receding 

pandemic and degenerative diseases, and 
coronary artery disease (CAD) in these 
countries is becoming pandemic.1 According 
to global reports, 80% of CAD-related deaths 
occur in developing countries, and CAD and 
myocardial infarction are responsible for 
nearly half of these cardiovascular deaths.2-3  
 
 
 

 
CAD exerts a negative impact on workforce 
and economy due to tendency to develop in 
young patients in developing countries.4  
Family history of premature CAD, cigarette 
smoking, diabetes mellitus, dyslipidemia, 
hypertension, gender, and obesity have been 
reported as the independent risk factors of 
cardiovascular disorders.  
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These risk factors have impacts on the 
complex and chronic pathway of 
atherosclerosis plaque.5 In countries of South 
Asia, the prevalence of hypertension and 
diabetes is 3.2% and 2.6%, respectively. In 
these countries, the mean of serum cholesterol 
level is 180-200 mg/dl, frequency of obesity 
is 5-8%, and dietary fat intake accounts for 
20-30% of the total calorie intake.6    
CAD happens in the presence of risk factors. 
A large study on CAD patients of 52 
countries reported the nine risk factors of 
cigarette smoking, abnormal blood lipid 
levels, hypertension, diabetes, abdominal 
obesity, lack of physical activity, low daily 
fruit and vegetable consumption, alcohol over 
consumption, and the psychosocial index as 
modifiable and easily measurable risk factors 
for CAD and especially myocardial 
infarction.7 
Military personnel come from general 
population and have the same epidemiological 
style for CAD. They have some additive risk 
factors, however, by comparison with the 
general population. For example, in younger 
Indian military personnel, CAD was reported 
to be more frequent and had extensive 
angiographic involvement.8 Some studies 
have evaluated premature CAD9-11and 
reported that the studied patients were more 
frequently male and had several coronary risk 
factors.7, 12 
There are two significant questions: Is there a 
higher rate of premature CAD in military 
personnel in comparison with general 
population and does the risk factor profile in 
military personnel differ from that of the 
general population? The present study was 
designed to answer these questions. 
 

Patients and Methods 

 
The present case control study was performed 
on all military and non-military patients 
referred to angiographic departments due to 
CAD symptoms such as typical and atypical 
chest pain, exertional dyspnea, heart 
palpitation, vertigo, and syncope. The study 

hospitals are the main referral hospitals for 
military and non-military patients in the 
Iranian capital, Tehran. We included all 
patients (n=12010) who were referred for 
angiographic evaluations between 2003 and 
2005. The present study was approved by the 
Ethics Committee, and informed consent was 
obtained from each patient.    
We collected demographic data with major 
coronary risk factors such as diabetes mellitus 
(fasting blood sugar ≥ 126 mg/dl), 
hyperlipidemia (serum level of triglyceride or 
cholesterol ≥ 200 mg/dl), hypertension (blood 
pressure ≥ 140/90 mmHg), and smoking 
(cigarette or pipe). The patients were likely to 
have one or more than one of these major risk 
factors. We defined premature CAD as CAD 
in patients who were younger than 45 years of 
age.  
We also assessed ectopic vessels, unusual left 
ventricle movement, and left ventricle size 
and ejection fraction. According to our 
assessments, we divided the final reports of 
the angiographic studies in our patients into 
the three groups: (1) with one involved vessel; 
(2) with two involved vessels; and (3) with 
three involved vessels.  
Statistical analysis   

The study data were analyzed with SPSS 16.0 
software. We compared the frequency of risk 
factors between the military and non-military 
patients using the chi square test. We used the 
Student t-test and analysis of variance to 
compare the quantitative variables between 
the two study groups.   
 

Results 

 
A total of 12010 patients with a mean age of 
56.8 ± 10.5 years were analyzed. The study 
population was comprised of 60.86% (7309) 
men and 39.14% (4701) women, and 80.84% 
(9709) of the patients were affected by CAD. 
Among them, 3586 (36.93%) were military 
and 6123 (63.07%) were non-military, 
respectively. Premature CAD in the military 
personnel (868, 24.21%) was significantly 
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higher than that in the non-military (503, 
8.3%) patients (P=0.00). The baseline data in 
our participants in the military and non 
military groups are presented in Table I.  
 
Table I. Age and sex distribution in military and 

non-military groups 

 
Sex 

Age groups  

(years) 

Military 

personnel 

Non-military 

patients 

N % N % 

25-34 Male 50 4.4 16 0.4 

Female - - - - 
35-44 Male 825 23.65 391 10.3 

Female - - 96 4.2 
45-54 Male 1282 36.75 1069 28.2 

Female - - 432 18.8 
55-64 Male 767 21.99 1199 31.6 

Female 62 63.26 862 37.6 
65-74 Male 489 14.02 946 24.9 

Female 36 36.74 768 33.5 
75-84 Male 78 2.23 176 4.6 

Female - - 136 5.9 

 
 
Major risk factors, including diabetes and 
hypertension, were significantly lower in the 
military personnel than in the non-military 
patients (P=0.00). Smoking in the military 
personnel was significantly higher than in the 
non-military group (P=0.00). Hyperlipidemia 
and family history had no significant 
differences between the military and non-
military participants. The details and 
frequency of these risk factors are presented 
in Table II.    
 

Table II.Prevalence of risk factors in our study 

population 
 Military Non-military P-value 

Diabetes (N,%) 595 (17.2%) 1494 (24.4%) 0.002 

Hypertension 

(N,%) 

1038 (28.3%) 2875 (47%) 0.0012 

Hyperlipidemia 

(N,%) 

1271 (34%) 2107 (34%) 0.7 

Smoking (N, %) 1422 (40%) 1547 (25.3%) 0.0015 

Family history 

(N,%) 

685 (29.5%) 1176 (19.2%) 0.65 

There were some patients in the military and 
non-military groups with more than one risk 
factor. We compared the frequency of these 
risk factors between the study groups and 
found no significant differences between the 
study groups with respect to major risk 
factors. 

 

TableIII. Frequency of more than one risk factor in 

the military and non-military groups 

Risk factors 

Military 

personnel 

Non-military 

people P-value 

N % N % 
DM+HTN 75 2.09 368 6.01 0.17 

DM+HLP 111 3.09 248 4.05 0.66 

DM+Smoking 73 2.04 72 1.18 0.68 
HTN+HLP 202 5.63 504 8.23 0.24 

HTN+Smoking 172 4.8 272 4.44 0.87 
HLP+Smoking 248 6.92 240 3.91 0.14 

DM+HTN+HLP 155 4.32 424 6.92 0.25 
DM+HTN+Smo

king 
47 1.31 40 0.65 0.76 

DM+HLP+Smo

king 
36 1 72 1.17 0.94 

HTN+HLP+Sm

oking 
72 2 141 2.3 0.89 

DM+HTN+HLP

+Smoking 
26 0.73 30 0.49 0.91 

Total 3586 100 6123 100 - 

 
 

The results of the angiographic studies in our 
patients showed that the number of patients 
with one-vessel involvement in the military 
patients (1081; 30.26%) was significantly 
higher than that in the non-military patients 
(1531, 25.1%; P=0.00). The frequency of 
two-vessel involvement in the military (906, 
25.36%) and non-military (1632, 26.80%) 
patients had no significant difference 
(P=0.44). The number of non-military 
patients (2936, 48.10%) with three-vessel 
involvement was significantly higher than that 
of the military patients (1589, 44.48%; 
P=0.02). There was a significant association 
between the number of risk factors and 
involved vessels in our participants. 
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TableV. Frequency of risk factors in patients with 

vessel involvement 

 
Involved vessels 

Risk factor 

One vessel Two vessels Three 

vessels 

num
 

percentage 

N
um

 

percentage 

N
um

 

percentage 

Without risk 

factors 

592 (28.5) 564 (27.1) 923 (44.4) 

One risk factor 1093 (27.5) 1042 (26.2) 1841 

(46.3) 

Two risk factors 677 (26.3) 690 (21.9) 1210 (47) 

Three factors 231 (23.4) 216 (8.4) 540 (54.7) 

Four factors 19 (33.9) 26 (46.4) 11 (19.6) 

P-value 0.00 

 

 
Discussion 

 
Result of present study showed that 80.8% of 
our participants were affected by CAD. The 
rate of premature CAD in the military 
personnel was significantly higher than that in 
the non-military patients. According to known 
facts about CAD prevalence, we expected to 
have a lower frequency of CAD patients in 
the general population and especially in the 
military personnel. Nevertheless, the result of 
the present study was not consistent with our 
expectations. Given the fact that military 
personnel should be healthy to be able to offer 
their services, we think that stress played the 
main role in their CAD development. 
Sufficient heed should, therefore, be paid to 
military personnel and their medical 
examinations.  
Chiming in with our study, Pettyohn et al. 
reported that 13% of military personnel were 
affected by CAD. In a subgroup analysis for 
age of CAD in military patients, 86.8% of 
military personnel were within the age range 
of 20 to 34 years. Screening programs with 

sensitive tools might by necessary for an 
earlier detection of military personnel at 
higher risk of CAD. 
Diabetes and hypertension, as major risk 
factors, were significantly lower in our 
military personnel than in our non-military 
patients, whereas smoking was significantly 
higher in the former group. There was no 
significant difference between the two study 
groups in terms of the frequency of patients 
with more than one risk factor.  
In the literature, we found no study 
comparing major risk factors between military 
and non-military people. Although this matter 
could potentially decrease the value of our 
discussion, it can be presented as one of the 
strengths of our study insofar as ours is the 
first study of its kind to compare the risk 
factors of CAD between military personnel 
and a group of the general population.   
Smoking is one of the most important CAD 
risk factors and its role in CAD pathogenesis 
has been well documented by previous 
studies6, 13 In a study performed in one of the 
Turkish military hospitals, among 7734 
patients referred for coronary artery bypass 
grafting, hyperlipidemia, smoking, diabetes 
mellitus, and hypertension were reported as 
major CAD risk factors.14 Control of smoking 
as a CAD risk factor is feasible in comparison 
with the other risk factors; consequently, by 
controlling smoking, it is possible to reduce 
the prevalence of CAD among our military 
personnel. In a study which carried out on 
Indian military personnel, the frequency of 
family history and smoking were significantly 
higher in premature CAD in comparing with 
older CAD patients. They reported the same 
pattern for hyperlipidemia.15  
The results of our study showed that 
premature CAD in the military patients was 
significantly higher than that in our non-
military patients. Hyperlipidemia and 
smoking are significantly higher in the 
premature CAD patients in comparison with 
patients with CAD at a higher age. One-vessel 
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involvement in the military personnel was 
seen significantly higher than in the non-
military group. Three-vessel involvement in 
the non-military patients was more frequent 
than in the military personnel. There was a 
significant association between the number of 
risk factors and involved vessels. People 
younger than 45 years account for the 
majority of military forces, and the findings 
of our study have several indications for the 
assessment and control of the CAD risk 
factors in military personnel with respect to 
designing suitable screening and therapeutic 
methods for CAD.    
Our study had some strengths: first our 
sample size was higher than that in a previous 
study which had been performed on CAD 
patients referred to hospitals. This higher 
sample size helps us better interpret our 
findings with regard to the target population. 
Second, although these people are not 
representative of CAD cases in the general 
population, we had a suitable sample of non-
military people as the control group. Our 
study had some limitations; first we evaluated 
only major risk factors and some other minor 
risk factors might be responsible for 
significant differences. Second, we did not 
select our control group with random 
sampling and these patients were not suitable 
and a representative control group. 
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