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Abstract 
Aims: Our purpose was to evaluate the relationship between 
dietary factors and metabolic syndrome variables with risk of 
coronary hearth diseases (CHD) among the Yerevan City 
population, Armenia. Methods: In this pioneer case-control 
study, during 2010-2011, we randomly selected 320 patients 
with (CHD) and 320 subjects without CHD (control group), who 
attended State Medical University Hospitals and Preventive 
Cardiology Center, Institute of Cardiology.  Food intakes with 
135 food items over the previous 12 months were evaluated 
using a semi-quantitative food frequency questionnaire, also 
serum biochemistry parameters measured in the hospital 
laboratory. For calculation of risks logistic regressions was 
used, with further control for confounders. Data were 
analyzed by SPSS (Version 15) and all p-values reported were 
based on two-sided tests and they were compared to a 
significant level of 5%. Results: Our finding demonstrated the 
high prevalence of MetS (79.7% in cases; 69.4% in controls). 
However, it was statistically and significantly higher for the 
case group (p<0.05). High levels of triglyceride, systolic and 
diastolic blood pressure and fasting glucose were more 
frequent in patients with CHD: p<0.001, p<0.005 and p<0.05 
respectively. At any rate, there was not any difference in the 
level of high density lipoproteins in both groups. In a logistic 
regression, after adjusting for confounder risk factors, results 
indicated that the fruit, vegetable, fish and seafood, refined 
grain, nuts, sweet and dessert and plant food intake were 
independently associated with the CHD.  
Conclusion Findings of this study indicates which dietary 
factors and metabolic syndrome variable that aforementioned 
are significant risk factors for CHD. 
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Introduction  
 
Although risk factors related to cardiovascular disease (CVD) 
can be more easily recognized due to the modern medical 
developments, it still remains the leading cause of morbidity 
and mortality for men and women both in the developed and 
developing countries ([1, 2]). A substantial proportion of 
individuals living in Western nations are afflicted with multiple 
metabolic abnormalities (3). MetS as well as its individual 
components (4) can predict the prevalence and extent of 
future CHD in the elderly (5). 
There are significant differences in risk for cardiovascular 
morbidity and mortality between the populations studied in 
different social environments (6). CVD and CHD are associated 
with various lifestyle factors such as diet, physical activity, 
smoking; factors playing prominent roles in the development 
of CVD (7-9). It is thought that genetic, metabolic variable and 

environmental factors, including diet, play an important role in 
its development. Findings show differences in dietary intake 
and risk of CHD and related health conditions among ethnic 
subgroups of Blacks living in the U.S (10). Eventually, for 
effective CVD prevention, it is important to investigate the risk 
factors profile and the association between each risk factor 
(11). 
However, no study has been conducted on dietary factors and 
metabolic variable associated with CHD specifically, with 
respect to dietary intake, in the Armenian community.  This 
pioneering study was done to evaluate dietary factors and the 
metabolic variable in relation to the risk of CHD in this country. 
Materials and methods 
Participants 
This observational case-control study was conducted during 
the period of March 2010 to February 2011 in the Yerevan 
State Medical University (YSMU) and Preventive Cardiology 
Center, Institute of Cardiology. Eligible cases were all patients 
aged ≥ 30 years, and the controls consisted of individuals aged 
≥ 30 years without CHD that attended for check-up in hospitals 
and polyclinics in Yerevan. The exclusion criteria were as 
follows: current pregnancy, a history of systemic disease 
according to the medical records, recent MI (myocardial 
infarction) according to the medical records, previous history 
of admission for angiography, previous history of any kind of 
heart surgery or angioplasty for CHD. The study protocol was 
approved by the Ethics Committee of the YSMU.  
 
Assessment of dietary intake 
 
Information on the usual intakes of foods and dishes during 
the previous year was assessed using a semi-quantitative food 
frequency questionnaire (SFFQ) (12, 13) translated into 
Armenian and adopted to local food. Nutritionists and Public 
health specialists assisted to determine constructing a list of 
foods which ultimately consisted of approximately 135 foods 
and beverage items. Subjects were asked to report their 
frequency of consumption and portion sizes of each food item 
during the previous year on a daily (egg, bread), weekly (egg, 
rice or meat, vegetable, fruit), or monthly (egg, fish) basis by 
using household measures. For each subject, average intake 
according grams per day of each indicated categories were 
calculated. 
 
Metabolic Variables 
Fasting blood samples for determining the glucose and lipid 
concentration were drawn after an overnight fast. Plasma was 
separated by centrifugation at 1500xg for 15 minutes at room 
temperature within 2 hours of collection. The level of high 
density lipoprotieins (HDL), low density lipoproteins (LDL), 
total cholesterol, triglycerides, and fasting blood glucose (FBG) 
was determined by using Cobas C111 auto-analyzer (Roche). 
All metabolic variables were measured in mmol/l. 
 



Statistical analysis 
 
The data collected through the questionnaire, dietary intake 
and metabolic variable were entered into the database. 
Comparison of numeric data was made by both using unpaired 
t-tests for normally distributed variables and using the chi-
square test for category parameters. In addition to the relation 
between intakes of food, lifestyle factors with CHD risk was 
calculated by the logistic regressions, with further control for 
potential risk factors. Data were analyzed by SPSS (Version 15) 

and all p-values reported were based on two-sided tests and 
they were compared to a significant level of 5%. 
Results 
 
Table 1 shows CHD risk factors of cases and controls. 50.6% of 
the patients with CHD were males and 49.4% were females. 
Also, 44.1% of the controls were males and 55.9% were 
females. Cases had significantly higher prevalence of 
hypertension, MetS, current smoking, current alcohol 
consuming, and family history of CHD, while no statistically 
significant differences were found for obesity. 

 
Table 1. Characteristics of Patients with CHD and Controls 

P-value 
Controls CHD group 

Variables Females 
N (%) 

Males 
N (%) 

Females 
N (%) 

Males 
N (%) 

0.11 179 (55.9) 141 (44.1) 158 (49.4) 162 (50.6) Number  
0.000 1 (0.6) 66 (46.8) 20 (12.7) 108 (66.7) Current smoking 

0.000 29 (16.2) 77 (54.6) 51 (32.3) 124 (70.9) Current alcohol  
consumption 

0.000 124 (69.3) 82 (58.2) 130 (82.3) 120 (74.1) Hypertension 

0.004 135 (75.4) 87 (61.7) 129 (81.6) 126 (77.8) MetS 

0.000 7 (3.9) 3 (2.1) 24 (15.2) 21 (13) Family hstory of CHD 
0.40 76 (42.5) 57 (40.4) 72 (45.6) 65 (40.1) Obesity  (BMI≥30kg/m2) 

Comparisons were based on the chi-square test. P-value is for group differences after controlling for gender. 
 
Table 2 shows the prevalence of MetS and its components in 
case and control groups. It registers the high frequency of 
MetS in patients with and without CHD. However, it was 
statistically and significantly higher for the case group 
(p<0.005).  High levels of TG, systolic-diastolic BP and FG were 
more frequent in patients with CHD: p<0.001, p<0.005 and 

p<0.05 respectively. At any rate, there was not any difference 
in the level of HDL in both groups. In the case group, the most 
frequent components of Mets were high levels of TG and 
SBP/DBP above 130/85 mm and low HDL, and in the control 
group, high BP was the most frequent component of MetS.  

Table 2. Prevalence of MetS and Its components in Case and Control Groups 
 

Variables, % 
Groups 

P value CHD 
(n=320) 

without CHD 
(n=320) 

WC ≥  102/88 cm (m/f) 68,8 60,6 <0,05 

TG ≥ 1,7 mmol/L 73,3 58,9 <0,001 

HDL< 1,03/ 1,29 mmol/L (m/f) 62,0 62,8 NS 

SBP/DBP ≥ 130/85 mm Hg. 79,7 69,4 <0,005 

FBG ≥ 5,6 mmol/L 59,2 49,8 <0,05 

MetS 79,7 69,4 <0,005 

 
CHD – coronary heart disease, WC - waist circumference, TG - 
triglycerides, HDL – high-density lipoproteins, SBP – systolic 
blood pressure, DBP – diastole blood pressure, FBG –fasting 
blood glucose, MetS - metabolic syndrome 
 
To study the distribution of metabolic components by the 
number of combinations and to determine the association of 
these combinations with CHD, we analyzed the data of 640 

patients (figure 1). Lack of components of MetS or a 
combination of one or two of them, as expected, were more 
common in the control group, although there was not 
any statistically significant difference. With a combination of 
three or more components, a sharp increase in the frequency 
of CHD patients was observed. The difference became 
significant with the combination of all components. 



 
Figure 1. Prevalence of metabolic components in case and control groups (according to the  
criteria of AHA/NIHLB ATP III, 2005) 
Table 3 shows the mean consumption and standard error of 
each food group (g/d) for cases and controls. In our study, the 
cases had significantly higher intakes of refined grain, 
processed meats and sweets and dessert but lower intakes of 
fruits, vegetables (not potatoes), green leafy vegetables, fish& 

seafood, nuts and plant food, compared to the control group. 
No significant difference was observed in potatoes, red meats, 
legumes, egg, low fat dairy products, high fat dairy products, 
butter, vegetable oil, soft drink, whole grain, and animal food 
intakes between individuals with and without CHD. 

Table 3. Average Daily Food Consumption (g/d) in Case and Control Groups 

P value 
Groups 

Food consumption 

Controls (n=320) 
Mean (SE) 

Cases (n=320) 
Mean (SE) 

P<0.0001 223.4 (6.77) 129.1 (3.96) Fruits 

P<0.0001 215.8 (6.78) 140.1 (3.21) Vegetables (not potatoes) 

P>0.05 114.4 (4.56) 115.8 (4.45) Red meats 

P<0.05 7.5 (0.62) 10.8 (1.46) Processed meats 
P<0.05 19.7 (1.57) 16.0 (0.92) Fish and seafood 

P>0.05 14.7 (0.99) 12.4 (0.80) Legumes  

P>0.05 63.6 (3.73) 54.8 (3.36) Low sat dairy products 

P>0.05 106.0 (4.29) 99.0 (3.40) High fat dairy products 

P>0.05 19.1 (0.52) 20.7 (0.65) Butter  

P>0.05 6.6 (6.2) 7.1 (5.5) Vegetable oil 

P>0.05 42.3 (4.35) 45.6 (5.24) Soft drink  
P>0.05 30.0 (2.28) 25.3 (1.99) Whole grain 

P<0.05 157.1 (4.36) 181.3 (6.23) Refined grain* 

P<0.0001 22.8 (1.91) 14.2 (1.28) Nuts 

P<0.0001 24.7 (1.48) 34.8 (2.19) Sweets and dessert ** 
*Refined grain included white wheat (lavash and matnakash), 
loaf, toast, rolls,   macaroni, and rice. **Sweets and dessert 

included candy, chocolate, sugar, jam, jelly, cake, cookies, and 
ice cream. 



Further control was made for hypertension, MetS, family 
history of CHD, physical activity status, smoking habits, waist 
circumference, alcohol consumption, and education status to 
investigate the relationship between some food intake and the 
coronary risk. In the multiple logistic regressions, the output 

indicated that the fruit, vegetable, fish and seafood, refined 
grain, nuts, sweet and dessert and plant food were significant 
predictors for CHD. There was no significant relationship 
between whole grain and processed meat with CHD (Table 4). 

Table 4. Adjusted Odds Ratios of CHD, Calculated from Multiple Logistic Regression Models for the Assessment of the Effect of Food 
Intake on Coronary Risk 
 

Food intake Beta SE Wald P-value OR 
95% CI 

Lower Upper 

Fruit  -0.010 0.001 78.1 0.000 0.990 0.988 0.992 
Vegetable  -0.013 0.002 71.3 0.000 0.987 0.984 0.990 
Processed meat 0.009 0.006 1.98 0.159 1.009 0.996 1.022 
Whole grain -0.003 0.002 1.329 0.249 0.997 0.993 1.002 
Fish and seafood  -0.009 0.004 4.14 0.042 0.992 0.983 1.000 
Refined grain  0.002 0.001 4.38 0.036 1.002 1.000 1.004 
Nuts -0.013 0.003 14.41 0.000 0.987 0.981 0.994 
Sweet and dessert 0.013 0.003 14.01 0.000 1.013 1.006 1.020 
Plant food -0.003 0.000 57.02 0.000 0.997 0.996 0.998 
 
 
 



The odds ratios were estimated after taking into account 
the effect of hypertension, MetS, family history of CHD, 
physical activity status, smoking habits, waist 
circumference, alcohol consumption, and education status 
of the subjects. 
Discussion  
Our study aimed at showing main factors contributing to 
the development of coronary risk and at understanding, 
their relationship. To our knowledge, this is the first study 
to assess the association between dietary factors, the 
MetS, and the coronary risk in this population. 
In our research population prevalence of MetS was very 
high in the case (79.7%) and the control (69.4%). In some 
studies, the high prevalence of MetS has been shown (70% 
according to criteria of the ATP III and 74% according to 
the IDF) (14). In another it was revealed that in relatively 
low prevalence among Tehran inhabitants, prevalence of 
MetS in patients with and without of CHD, the rates were 
56.7% and 46.9% respectively according to the ATP III and 
45.9% and 39.3% according to the IDF (15). 
Although there was not any registered statistically 
significant difference in HDL, opposite trends were 
revealed for male and female groups. While the mean 
level of HDL was lower in the control group (p>0.05), in 
female group, HDL was marginally significant lower in case 
group (p=0.055). In province Valence (Spain), it was shown 
that only low levels of HDL and high ratio TC/HDL 
correlated with CHD (16). It is worth mention that 
prevalence of total obesity was not significantly different 
in compared groups, but waist circumference both in male 
and in female groups was statistically significantly 
different. In Nurse Health Study interesting facts revealed 
risk of CHD begins to grow even in case of “normal” values 
of BMI, and the existence of abdominal obesity increases 
the risk of CHD in any value of BMI (17). It has been 
suggested that waist circumference is a more significant 
risk factor for CHD than BMI. From a practical point of 
view, it is important that WC is easier procedure. 
Given the consideration high prevalence and substantial 
increase of cardiovascular risks we paid special attention 
to the distribution of components within the total 
structure of MetS. It is assumed that aggregated MetS 
carried more risks for patients than the sum of separate 
factors (18). Ratio of components may differ in different 
populations and may be the reason of debates when we 
compare data for different populations.  
Further control was made for hypertension, MetS, family 
history of CHD, physical activity status, smoking habits, 
waist circumference, alcohol consumption, and education 
status to investigate the relationship between some food 
intake and the coronary risk. In the multiple logistic 
regressions, the output indicated that the fruit, vegetable, 
fish and seafood, refined grain, nuts, sweet and dessert 
and plant food were significant predictors for CHD. There 
was no significant relationship between processed meat 
and CHD (Table 4). 
Further control was made for some risk factors to 
investigate the relationship food intake and the coronary 
risk. In the multiple logistic regressions, results indicated 
that the fruit, vegetable, fish and seafood, nuts, sweet and 
dessert and plant food were significant predictors for CHD. 
There was no significant relationship between processed 
meat and whole grain with CHD (Table 4). The inverse 
association of fruit and vegetable intake with the CHD risk 
in some prospective cohort studies has been shown (19, 
20). Recently, the American Heart Association has 

recommended a diet that includes at least 4.5 servings of 
fruits and vegetables daily (21). A diet rich in fruits and 
vegetables due to a higher content of antioxidants, folic 
acid, and flavonoids has beneficial effects on markers of 
inflammation and oxidative stress which may inhibit the 
development of atherosclerosis and may result in lower 
cardiovascular risks (22). 
In the present study, we also found that the mean of nuts 
intake, particularly sunflower nuts, was significantly higher 
in controls than that of the case group (controls, 22.8 g/d 
vs. cases, 14.2 g/d; P<0.0001). Association of nuts 
consumption was reported with decreased CHD in earlier 
prospective studies (23). In previous studies, it was found 
that consumption of at least 5 servings/wk of nuts or 
peanut butter was associated with lower LDL cholesterol, 
non-HDL cholesterol and total cholesterol (24). Nuts and 
peanuts contain many bioactive components which exert 
beneficial effects on these CHD risk factors (25, 26). 
The significant role of whole grain in food consumption 
habits is well known. In our study no significant difference 
was observed in average legume and whole grain intakes 
among individuals with and without CHD (case, 12.4 g/d 
vs. control, 14.7 g/d; cases, 25.3 g/d vs. controls, 30.0 g/d; 
respectively). These findings are in contrast with other 
studies that indicated legume (27), and whole grain (28) 
might have beneficial health influences to reduce the risk 
of CHD. It is remarkable to mention here that both legume 
and whole grain consumption was not considerable among 
the population under study. 
Although the cases had significantly lower intakes of total 
fish and seafood (16.0 g/d) compared to the controls (19.7 
g/d), the low intake of fish (below 200 g/week) was most 
common among cases (85%) and controls (81.3%). In a 
Meta-analysis of cohort studies, compared with those who 
never consumed fish or ate fish less than once per month, 
individuals with a higher intake of fish had lower CHD 
mortality. Each 20 g/d increase in fish intake was related 
to a 7% lower risk of CHD mortality (p for trend=0.03) 
(29,30). 
Conclusion  
Statistically significant relationship between the 
prevalence of the MetS and it components with CHD is 
clearly manifested. In addition, our findings revealed that 
food groups including fruit, vegetable, nuts, sweet and 
dessert, fish and seafood, and plant food intakes could 
predict the risk of CHD in this population. However, more 
studies suggest to assessed association dietary factors and 
CHD in Armenia. 
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