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Introduction 

Cardiovascular disease is recognized as the most 
common cause of death worldwide (1). Over-
weight/obesity, hypertension, dyslipidemia, and 
other manifestations are major risk factors (2). 
Improved long-term outcomes have been at-
tained as a result of physicians' recommendations 

for dietary practices and physical activity that 
lead to several favorable parameters such as a 
healthier waist circumference and improved body 
mass index, lower blood pressure, improved HDL-
cholesterol, and triglyceride levels (3). HDL-
cholesterol is protective against cardiovascular 
disease and decreases cardiovascular morbidity 
and mortality (4). A meta-analysis has shown 

Abstract 
Background: Cardiovascular disease is a major cause of death throughout the world. The aim of this study was to as-
sess the prevalence of overweight/obesity, central obesity, hypertension and dyslipidemia, as well as dietary factors 
contributing to the development of dyslipidemia among middle-aged women.  
Methods: The research design of the present study was a population-based cross-sectional study; anthropometric meas-
ures and blood chemistry were obtained. Physical activity was measured using the original International Physical 
Activity Questionnaires Long Form while food frequency questionnaire (FFQ) was used in assessing individual’s habit-
ual intake. Overall, 809 women, 30-50 years of age from fourteen active urban Primary Healthcare Centers (PHC) in 
Babol City, northern Iran, were obtained from 1,905 households across operational areas of 14 PHC using systematic 
random sampling method. 
Results: The prevalence rates of women classified as overweight/obese, with central obesity, hypertension and dyslip-
idemia were 82.8%, 75.5%, 14.6% and 63.4%, respectively. Total physical activity did not correlate with cholesterol 
ratio. Soybean protein was inversely associated with cholesterol ratio (rho=-0.18, P≤ 0.001). The adjusted OR for 
dyslipidemia in women with moderate protein intake was significantly higher than in women with high and low intake 
(OR=2.31; 95% CI= 1.61, 3.30). No significant associations were found between dyslipidemia and carbohydrate, fat intake 
or physical activity. 
Conclusion: This study showed very high prevalence of cardiovascular disease risk factors among Iranian middle-aged 
women. A more detailed study is suggested to develop definitively recommendations for the primary and secondary 
prevention of cardiovascular disease for the Iranian population.  
 
Keywords: Nutrition, Physical activity, Dyslipidemia, Women's health 
 

*Corresponding Author: Tel: +60 3 89472410, Fax: +60 3 8945 0151, E-mail address:lyems9@yahoo.com 
 

Published by Tehran University of Medical Sciences (www.tums.ac.ir)

mailto:address:lyems9@yahoo.com
http://www.tums.ac.ir/


Delavar et al.: Physical Activity, Nutrition, and Dyslipidemia… 
 

90 

that glucose and lipid metabolism are strongly 
related and a high carbohydrate diet, which con-
tributes to disorders of glucose metabolism, in-
crease plasma triglycerides and decrease in HDL- 
cholesterol (5).  
It is suggested that local eating habits, lifestyle 
patterns and consumption of high caloric foods 
are predisposing factors of obesity. Babolian 
women have access to a diet that is rich in car-
bohydrate (rice) (6). A diet high in carbohydrates 
has been associated with overeating and the risk 
of obesity. Some researchers reported the effects 
of high carbohydrate consumption on being over-
weight in which triglyceride concentrations appear 
to be greater in men than women (7, 8). The oc-
currence of obesity and other cardiovascular dis-
ease risk factors have not been extensively ex-
amined, particularly among Iranian middle-aged 
women. Therefore, we investigated the preva-
lence of overweight/obesity, central obesity, and 
other cardiovascular disease risk factors, namely 
high blood pressure and dyslipidemia among 
middle-aged women. Finally, we investigated 
the relationship of physical activity and nutrition 
with dyslipidemia.  
 
Materials and Methods 
This study was conducted with the approval of 
the Medical Research Ethics Committee of the 
Faculty of Medicine and Health Sciences, Uni-
versiti Putra Malaysia, and Babol University of 
Medical Sciences approved the study. Written 
informed consent was obtained from the partici-
pants. The research design of this study was a 
population-based cross-sectional study, in which 
a list of households managed by Primary Health 
Care Center (PHCs) (the official bodies respon-
sible for the vaccination programs and collection 
of health-related statistics in urban) was used. A 
total of 5,782 households listed in the opera-
tional areas of the 14 PHCs in the urban area in 
Babol, Mazandaran, Iran were used as the sam-
pling frame. Systematic random sampling was 
used to select 1,905 households. From these, 
eight hundred and nine women between 30 and 

50 yr of age were found within these households 
and all were selected. 
A Food Frequency Questionnaire (FFQ) was 
used for dietary factors; its validity and reliabil-
ity has been assessed by Malekshah et al. This 
FFQ is based on the distinct cultural practices of 
northern Iran, the eastern part of Mazandaran 
province (new Golestan province) (9). Malek-
shah et al. has shown that this FFQ is both reli-
able and valid in middle-aged subjects in a de-
veloping country when compared with multiple 
24 h recalls or biomarkers of nutrient intake. 
They reported that the FFQ provides valid and 
reliable measurements of habitual intake for en-
ergy and most of the nutrients studies (9). The 
Iranian food composition table was also used to 
calculate daily energy and nutrient intake (10). 
The data provided information regarding total 
calories consumed per day, protein, carbohydrate, 
fat, as well as percent of carbohydrate, protein, 
and fat. 
Physical activity was measured using the origi-
nal International Physical Activity Question-
naires (IPAQ) Long, usual week form (11, 12). 
Fasting blood samples for the measurement of 
lipid concentrations were drawn from the right 
arm of each subject, in the resting position, by 
ante-cubital vein puncture with a 1.4-mm Wasser-
man needle, after an overnight fast of 12 h. Total 
cholesterol and triacylglycerols were determined 
using commercially available enzymatic reagents 
adapted to the selectra autoanalyzer (Parsazmon). 
HDL-cholesterol was measured after precipita-
tion of the apolipoprotein B–containing lipopro-
teins with phosphotungstic acid. LDL-choles-
terol level was calculated by the Friedewald for-
mula (LDL-cholesterol= total cholesterol-HDL-
cholesterol-triglyceride/5 mg/dl). Whenever triglyc-
eride concentrations were more than 400 mg/dL, 
LDL-cholesterol was determined chemically (13). 
All blood samples were analyzed when internal 
quality control met the acceptable criteria. Inter-
assay and intra-assay coefficients of variation 
were 8.6% and 2.5% for total cholesterol and 
7.9% and 1.6% for triglyceride, respectively. 
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Body mass index was calculated from height 
and weight (kg/m2) measured using standardized 
examination protocols. Waist circumference was 
measured to the nearest 0.1 centimeter, using a 
tape measure at the level midway between the 
lower rib margin and iliac crest (14). 
Dyslipidemia was defined as total cholesterol 
≥200 mg/dl or triglyceride ≥150 mg/dl or LDL-
cholesterol ≥130 mg/dl or HDL-cholesterol <40 
mg/dl (15). A total cholesterol/HDL-cholesterol 
≥ 4 was also considered as adverse serum lipid 
profile (16).  
High Blood Pressure (hypertension) was defined 
as; a systolic pressure of at least 140 mm Hg or 
diastolic pressure of at least 90 mm Hg (17).  

Statistical Analysis  
All analyses were performed with SPSS (version 
16.0). All variables were tested for normality 
using skewness and kurtosis values as well as 
the Kolmogorov-Smirnoff test. The data were 
not normally distributed: hence, associations be-
tween groups were done using the chi square. To 
test the association between cardiovascular dis-
ease risk factors and characteristics of women, 
stepwise multiple logistic regression was used. 
The relationship between nutrition and physical 
activity with dyslipidemia were assessed by use 
of logistic regression. The correlations of con-
tinuous variables such as total physical activity 
and soybean protein with cholesterol ratio were 
assessed by use of Spearman's rank correlation 
coefficient (rho). Odds ratios (OR) are presented 
together with their 95% CI. Adjustments were 
made for independent variables, which include 
demographic, anthropometric and lifestyle fac-
tors (physical activity, nutrient intake). All analyses 
were employed using two-tailed hypothesis test-
ing with level of significance set at 0.05. 
 
Results 
Out of 809 study subjects, 800 had FFQ and 
laboratory results and were therefore available 
for analyzing association between physical ac-
tivity and dietary factors with dyslipidemia. Table 

1 shows the characteristics of middle-aged women. 
The mean age of the participants was 39.6±6.0 
yr and the median age was 39.0 yr. Study par-
ticipants had a mean education of 6.8 yr. The 
mean monthly household income was 249,000. 
2±196.3 Tomans (1 Tomans= 0.001 USD) and 
median household income was 200,000 Tomans.   
The prevalence rates of overweight/obesity, cen-
tral obesity, hypertension, and dyslipidemia were 
82.8%, 75.5%, 14.6%, and 63.4%, respectively 
(Table 2). Overall 82.6% of our participants had 
blood pressure within optimal range of systolic 
blood pressure <130 mmHg and diastolic blood 
pressure <85 mmHg. Prevalence of  hypercho-
lesterolemia (total cholesterol ≥200), hypertriglyc-
eridemia (triglyceride ≥150), high LDL-choles-
terol (≥130) and low HDL-cholesterol were 36.6%, 
38.5%, 22.3%, and 17.5% for middle-aged women, 
respectively. The mean total cholesterol/HDL-
cholesterol ratio was 3.9±1.3 and the median was 
3.7. 

 
Table 1:  Characteristics of middle-aged women, Babol, 

Iran (n= 809) 
 

Variables n (%) 
Age (years) 
30-40 478 (59.1) 
41-50 331 (40.9) 

Marital status  
Married 710 (87.8) 
Single/ Widowed/ Divorced 99 (12.2) 
Education level (years) 
<6 393(48.6) 
6–11 203(25.1) 
≥12 213 (26.3) 
Occupation  
House wife 726 (89.7) 
worker 83(10.3) 
Income (Tomans /month) 
<150000 204 (25.2) 
150,000-300,000 456 (56.4) 
>300,000 149 (18.4) 

Menstrual status 
Regular menstrual 710 (87.8) 
Menopause 99 (12.2) 

  Notes: Toman; 10 Rials = 1 Tomans= 0.001 USD 
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As shown in Table 3, increasing age was signifi-
cantly associated with hypertension and central 
obesity. Married women were more likely to be 
overweight and centrally obese than single women 
were (OR= 3.08; 95% CI= 1.64, 5.78 and OR= 
1.86 (1.01-3.51) respectively). The likelihood of 
being overweight was higher in women with school 
education <12 yr compared with those with uni-
versity education (OR =3.72; 95% CI= 1.74, 7.97 
for 6-11 yr of education group and OR= 4.33; 
95% CI= 2.12, 8.86 for <6 yr of education group). 
We did not find any factor that was significantly 
associated with the dyslipidemia. 
A higher proportion of women had moderate 
and high physical activity (24.8%, 74.5%, re-
spectively). Only nine women (0.6%) reported 
being inactive (low physical activity level). The 

mean total kilocalorie consumed per day was 
2,966±1,080. Table 4 shows the adjusted odds 
ratio (with 95% CI) for different levels of carbo-
hydrate, protein, fat intake, and physical activity. 
After controlling for age, total physical activity, 
years of school, income and body mass index, 
total energy intake, protein, fat, carbohydrate, the 
adjusted OR for dyslipidemia in women with mod-
erate protein intake was significantly higher than 
in women with high and low intake (OR=2.31; 
95% CI =1.61, 3.30). No significant associations 
were found between dyslipidemia and carbohydrate, 
fat intake or physical activity. Spearman correla-
tion coefficient has shown soy bean protein was 
inversely associated with cholesterol ratio (rho= 
-0.18, P< 0.001) and total physical activity did not 
correlate with total cholesterol:HDL cholesterol ratio. 

 

Table 2: Overweight, central obesity, hypertension, and dyslipidemia prevalence among middle-aged women, Babol, Iran 
(n=809) 

Variable Overweight/obese Central obesity Hypertension Dyslipidemia1 

Age (year)2 n (%) n (%) n (%) n (%) 
30-40 393 (82.2) 345 (72.2) 59 (12.3) 292 (62.0) 
41-50 277 (83.7) 266 (80.4) 59(17.8) 215 (65.3) 

50-30 llarevO  670(82.8) 611(75.5) 118 (14.6) 507 (63.4) 
1 missing; 9 cases 

 

Table 3: Simple Logistic regression: overweight, central obesity, hypertension, and dyslipidemia according characteristics 
of middle-aged women, Babol, Iran (n=800) 

 

Variables Overweight 
OR (95% CI) 

Central obesity 
OR (95% CI) 

Hypertension 
OR (95% CI) 

Dyslipidemia 
OR (95% CI) 

Age (years) 
30-40 0.90 (0.62-1.31) 0.63 (0.45-0.89) † 0.65 (0.44-0.96) * 0.87(0.65-1.16) 
41-50 1.00 1.00 1.00 1.00 
Marital status 
Married 3.08 (1.64-5.78)* 1.86 (1.01-3.51) * 0.95 (0.41-2.17) 1.10 (0.59-2.05) 
Single/ Widowed/ Divorced 1.00 1.00 1.00 1.00 
Education level (years) 
<6 4.33 (2.12-8.86) ‡ 5.04 (2.49-10.24) 3.33 (0.78-14.11) 1.07 (0.51-2.24) 
6–11 3.72 (1.74-7.97) ‡ 2.84 (1.36-5.91) 1.62 (0.36-7.29) 0.97 (0.45-2.08) 
≥12 1.00 1.00 1.00 1.00 
Occupation 
House wife 1.07 (0.59-1.94) 1.37 (0.84-2.27) 1.13 (0.58-2.20) 0.85 (0.52-1.39) 
worker 1.00 1.00 1.00 1.00 
Income (Tomans /month) 
<150000 0.58 (0.34-0.1.0) * 1.25 (0.79-1.99) 2.42 (1.18-4.97) 1.06 (0.68-1.66) 
150,000-300,000 1.06 (0.63-1.77) 1.73 (1.14-2.61) 2.43 (1.25-4.71) 0.86 (0.58-1.27) 
>300,000 1.00 1.00 1.00 1.00 
Menstrual status 
Regular menstrual 1.55 (0.93-2.57) 0.71 (0.42-1.20 1.04 (0.57-1.90) 0.86 (0.55-1.35) 
Menopause 1.00 1.00 1.00 1.00 

Notes: OR = odds ratio; CI = confidence interval, Toman; 10 Rials = 1 Tomans= 0.001 USD, * p ≤ .05., † p ≤ .01.,  ‡ P ≤ .001. 
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Table 4: Multiple Logistic regression of dyslipidemia according to level of physical activity and different types of intake 
of nutrition (n=800) 

 
Variables Adjusted OR 95% Confidence interval P-value 

Physical activity (PA)    
Low/moderate PA 1.03 0.72-1.41 0.985 
High PA 1.00   
Carbohydrate (CHO)    
Low CHO (<40%)2 0.74 0.26-2.11 0.576 
Moderate CHO (40-60%)2 0.94 0.65-1.35 0.727 
High CHO ( >60% )2 1.00   
Protein (Pro)    
Low Pro (<15%)2 0.71 0.28-1.82 0.476 
Moderate Pro (15-30%)2 2.31 1.61-3.30 ≤0.001 
High Pro (>30%)2 1.00   
Fat    
Low Fat (<30%)2 1.53 0.92-2.53 0.100 
Moderate Fat (30-40%)2 0.94 0.61-1.44 0.77 
High Fat ( >40% )2 1.00   

  ¹ Adjusted for age, total physical activity, years of school, income and BMI, total energy intake, protein, fat, CHO. 
2 ….% of daily energy intake 

 
Discussion 

A striking finding of the present study was high 
prevalence of major cardiovascular disease risk 
factors, notably overweight/obesity, central obe-
sity, and dyslipidemia among middle-aged women. 
The prevalence of overweight/obesity and cen-
tral obesity reported here appear to be much 
higher than other surveys involving adults. How-
ever the World Health Organization (WHO) has 
estimated the mean body mass index in Africa 
and Asia at about 22-23 kg/m2 (18). In this study 
the mean body mass index was 29.5±5.5 kg/m2 
which was greater than those of American, Euro-
pean and in some Latin American, North African 
and Pacific Island Countries as reported by 
WHO (2008) with mean BMI between 25-27 
kg/m2. The National Health and Nutrition Ex-
amination Surveys reported more than 75% of 
patients were overweight/obese (19). Summary 
data from seven developing countries reported 
50% were overweight (20), while the present 
study indicates that 82.8% of urban middle-aged 
women are overweight/obese. The results of the 

univariate analysis showed that being over-
weight was related to education level of women. 
Those women with a lower education level were 
more likely than those with a higher education 
level to be overweight/ obese. 
The waist circumference directly reflects ab-
dominal fat mass and has been suggested as an 
index of central obesity (21) which is an inde-
pendent predictor for cardiovascular disease (22). 
The mean waist circumference in our study was 
96.9 cm which is more than what had previously 
been reported in a WHO project where the age-
adjusted mean waist circumference in nineteen 
population studies was 78 to 91 cm in women 
(23). This was also more than that previously 
reported from Iran (the age-adjusted mean waist 
circumference in women was 89.6 cm) (24). The 
waist circumference in our study is closer to that 
found in Northeast Iran in Golestan Province 
(mean waist circumference in women was 98.0 
cm) (25). In this study, we measured waist cir-
cumference based on the WHO Expert Commit-
tee on Physical Status definition. The mean waist 
circumference was higher than those in other 
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studies. The prevalence of central obesity was 
75.5% in middle-aged women. The previous study 
in Tehran reported that the prevalence of central 
obesity was 93% in adult women (26). The uni-
variate analysis showed central obesity was re-
lated to age and marital status of middle-aged 
women. Older and married women are more 
likely than younger and single women to have 
central obesity are. 
The hypertension prevalence among the geo-
graphical areas in Iran is also considerably dif-
ferent. In a study in Tehran, the age-adjusted 
prevalence of hypertension in women was 23.3% 
(27); in Isfahan, it was 17.3% (28). The preva-
lence of hypertension in our study was lower 
than that of many other countries, such as France 
(22.2%) (29), Korea (25.9%) (30) and Malaysia 
(33%) (31). This may be due to the differences 
in age of the subjects and environmental or cul-
tural conditions. Many factors, such as heredity, 
insulin resistance, environmental factors, and in-
take of sodium and calcium may affect the gene-
sis of hypertension (32). Multivariable analysis de-
monstrated that increase in age (41-50 yr) was a 
risk factor for hypertension. Further evaluating 
the possible role of waist circumference in the 
pathogenesis of hypertension is needed. 
In contrast to hypertension, the prevalence of 
dyslipidemia was greater than many other coun-
tries such as Portugal (32.0%) (33) and Brazil 
(24.2%) (34). In a study in Isfahan, prevalence 
of dyslipidemia was 66.3% (28). In our sample 
of middle-aged women, logistic regression analyses 
showed that none of the risk factors studied 
significantly correlated with dyslipidemia.  
The total cholesterol/HDL-cholesterol ratio is a 
powerful predictor of coronary heart disease risk. 
The target level for total cholesterol/HDL-cho-
lesterol is less than 4.0 (35). Some investigators 
suggest that this “cholesterol ratio” is a simplis-
tic approach for lipid risk assessment. This ratio 
reflects two powerful components of risk (36, 
37). A total cholesterol/HDL-cholesterol ≥4 is 
also associated with an unfavorable serum lipid 
profile (16). The mean total cholesterol/ HDL-
cholesterol ratio was 3.9 and the prevalence of 

high total cholesterol/HDL-cholesterol ratio was 
39.6%. This is in contrast to the mean level of 
total cholesterol/HDL- cholesterol ratio in two 
Swiss regions (4.2 and 4.4) and the prevalence 
of abnormal cholesterol/HDL-cholesterol ratio 
of 22.4% and 25.9%, respectively (38). We found a 
higher prevalence of women with abnormal cho-
lesterol/HDL-cholesterol ratio compared to Tur-
key (39), Switzerland (38), and Canada (40). 
Physical inactivity may contribute to the high 
prevalence of dyslipidemia (41). Physical activ-
ity increases HDL-cholesterol concentration 
(42-44) and decreases triglyceride concentra-
tions (45). In this study, middle-aged women 
were physically very active. Our data also shows 
that the level of physical activity was not related 
to dyslipidemia. Assessment of selected indica-
tors of physical activity may be needed to focus 
better preventive interventions at the population 
and individual levels. Due to this study being a 
cross-sectional design conclusions on causality 
are weak. A longitudinal study may better show 
the associations between physical activity and 
metabolic syndrome in women. Although physi-
cal activity was measured through self-reported 
questionnaires (IPAQ), this may be subject to 
underreporting and recall bias. In many physical 
activity questionnaires, the absence of house-
hold-related physical activity may be another 
source of misclassification, mainly in women (46). 
The relationship between dietary carbohydrates 
and dyslipidemia is controversial. Parks and 
Hellerstein (7) stated that very high intakes of 
carbohydrate were associated with dyslipidemia 
while in this study, there was no relationship 
between carbohydrate intake and dyslipidemia. 
Fatty acids can be classified into saturated fatty 
acids, monounsaturated fatty acids and polyun-
saturated fatty acids. Intake of monounsaturated 
fatty acids is found to decrease LDL-cholesterol, 
but does not decrease HDL-cholesterol and does 
not increase triglycerides (47, 48).  Polyunsatu-
rated fatty acids can cause reduction in LDL-
cholesterol, HDL-cholesterol, and triglycerides. 
In general, saturated fatty acids may also have 
harmful effects while polyunsaturated fatty acids 
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may have a protective role (49). In the present 
study, the association between dyslipidemia and 
fat intake was not significant. Our analysis did 
not discriminate between saturated, polyunsatu-
rated and monounsaturated fatty acid and there-
fore it is not known whether lack of association 
between fats and dyslipidemia is due to high 
intake of saturated fat. However, physicians rec-
ommend maintaining a balance in the energy 
intake, restricting saturated fat and replacing this 
with either complex carbohydrates or unsatu-
rated fat, based on the individual’s personal or 
cultural preferences.  
Carroll et al (1982) has reported a strong posi-
tive correlation between dietary animal proteins 
and mortality from cardiovascular disease.  They 
also found a negative correlation between soy-
bean protein and plasma cholesterol (50). In this 
study, an increase of odds ratio of dyslipidemia 
with moderate intake of protein was observed in 
middle-aged women. Meat products were posi-
tively associated with cholesterol ratio and soy-
bean protein was inversely associated with cho-
lesterol ratio. 
We used the cross-sectional design to determine 
the association of dietary consumption and phy-
sical activity with dyslipidemia, whereas future 
studies that use longitudinal data should provide 
stronger evidence on this association. However, 
appropriate analysis of cross-sectional data re-
presents a valuable initial step in identifying re-
lationships between diet and disease (51).  
In conclusion, despite the limitations mentioned, 
the results of this study may be useful for devel-
oping public health strategies for cardiovascular 
diseases in middle-aged women. This study showed 
a very high prevalence cardiovascular disease risk 
factor among middle-aged women in Babol, Iran.  
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