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Introduction

A ccording to reports by the World Health Organization 
(WHO), cardiovascular disease (CVD) is a rapidly increas-
ing health problem that is the leading cause of death world-

wide. CVD has caused 17.5 million deaths (30% of total deaths 
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deaths per year by 2015.1 The prevalence of CVD in Iran is high; 
most people have at least one of the risk factors for CVD.2 Dyslip-
idemia, obesity, diabetes mellitus, hypertension, and atherogenic 
diet are common risk factors for CVD.1 Poor diet is considered one 
of the main causes for CVD; some studies have shown that, to a 

large extent, excessive consumption of fast food is responsible for 
decreased diet quality.3,4

Over the past decades fast food consumption has increased 
worldwide.5–7 Fast foods are quick, convenient, relatively inexpen-
sive, and liked by people of most age groups.5 However, fast foods 
have high calorie densities; high contents of fat, sugar and salt; 
larger portion sizes; and palatability, all of which lead to weight 
gain and metabolic abnormalities such as insulin resistance.8–10 
Epidemiological and clinical studies have indicated that fast food 
consumption may be associated with a risk for CVD. These studies 
report that consumers of fast foods have higher intakes of energy, 
fat, saturated fatty acid (SFA), sodium, and carbonated soft drinks 
with fewer intakes of fruits, vegetables, milk, and vitamins C and 
A.7 In the US, fast food consumption has increased from 2% of the 
energy intake in 1970 to 10% in 199011 and currently accounts for 
one-third of total energy intake.9

In recent years, although fast food consumption also has increased 
drastically among Iranians,12,13 the data on fast food consumption in 
Iran is limited to assessments of the association between fast food 
and weight in children and adolescents; these results are inconsis-
tent.14–16 To our knowledge there are no data on the assessment of 
fast food consumption and its association with cardiovascular risk 
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Abstract
Background: Although fast food consumption has drastically increased in Iran in recent years; there is a paucity of data in relation to the 

association between fast food consumption, dietary intake, and cardiovascular risk factors. This study aims to determine fast food consump-
tion status among young and middle-aged Iranian adults, and to assess its impact on dietary intake and cardiovascular disease (CVD) risk 
factors. 

Methods: This cross-sectional population-based study was conducted on 1944 young and middle-aged adults (840 men and 1104 wom-
en), who participated in the Tehran Lipid and Glucose Study (2006–2008). We collected dietary data by using a validated 168 item, semi-
quantitative food frequency questionnaire. Total fast food consumption was calculated by summing up weekly consumption of the most 
commonly consumed fast foods in Iran. 

Results: Mean consumption of fast food was 161g/week (95% CI: 147–175) for young adults and 108 g/week (95% CI: 101–115) for 
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P < 0.05) in middle-aged adults.

Conclusion: The results show that increased consumption of fast foods is associated with poor dietary intake and some of the CVD risk 
factors in Iranian adults.
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factors among Iranian adults.13,17 This study aims to assess the as-
sociation between fast food consumption, dietary intake, and CVD 
factors in young and middle-aged Iranian adults.

Materials and Methods

Participants
This study was conducted in a cross-sectional setting within the 

framework of the third phase (2006–2008) of the Tehran Lipid and 
Glucose Study (TLGS). A detailed description of the TLGS has 
been reported elsewhere.18
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of the TLGS began in March 1999 and data collection is ongoing, 
at 3-year intervals.19 [=
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phase of the TLGS, 4920 were randomly selected for dietary as-
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tained for 3462 (70%).20 In the third phase of TLGS, there were 
7005 subjects aged 19–50 years, of which 2167 subjects with com-
plete dietary data were included in the current study. Subjects with 
dietary intake below 800 kcal/d energy intake (n = 104) or those 
with over 4200 kcal/d energy intake (n = 119) were excluded, fol-
lowing which the data of 1944 subjects (840 men and 1104 wom-
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responders and non-responders in sex and age distribution.21

Dietary intake assessment and fast food intake estimation 
Dietary data were collected using a validated semi-quantitative 

food frequency questionnaire with 168 food items.22 Trained dieti-
tians with at least 5 years of experience in the TLGS survey asked 
participants to report their consumption frequency for each food 
item consumed during the previous year on a daily, weekly, or 
monthly basis. Portion sizes of consumed foods that were reported 
in household measures were then converted to grams. The USDA 
Food Composition Table (FCT) was used to calculate energy and 
nutrient intakes.23 The Iranian Food Composition Table24 was used 
for national foods not listed in the USDA FCT. We designed an 
Excel program to analyze the nutrients of each food item. In the 
Excel sheet, all nutrients of each food item were formulated based 
on one gram of the respective food item. In this analysis, the most 
commonly consumed fast foods in Iran, including sausage, salami, 
hamburger, pizza,25
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Total consumption of fast food for each subject was calculated by 
summing up the weekly consumption of these foods.

Clinical and biological measurements 
Trained interviewers collected information using a pretested ques-

tionnaire.19 Physical activity levels were assessed with the Krishka 
et al.26 questionnaire. Weight was measured to the nearest 100 g by 
digital scales while the subjects were minimally clothed, without 
shoes. Height was measured to the nearest 0.5 cm, in a standing 
position without shoes, using a tape measure. Waist circumference 
(WC) was measured to the nearest 0.1 cm, at the umbilical level 
and that of the hip, at the maximum level over light clothing, using 
an unstretched tape measure, without any pressure on the body. 
Body mass index (BMI) was calculated as weight (kg) divided by 
the square of the height (m2). For blood pressure measurements, 
after a 15-minute rest in the sitting position, 2 measurements were 
taken on the right arm, using a standardized mercury sphygmo-

manometer; the mean of the 2 measurements was considered as 
the participant’s blood pressure. Fasting blood samples were taken 
after 12–14 hr, from all study participants. Fasting plasma glucose 
was measured by the enzymatic colorimetric method using glu-
cose oxidase. Triglyceride level was measured by enzymatic colo-
rimetric analysis with glycerol phosphate oxidase. High-density 
lipoprotein cholesterol (HDL-C) was measured after precipitation 
of the apolipoprotein B containing lipoproteins with phosphotung-
stic acid. Analyses were performed using Pars Azmoon kits (Pars 
Azmoon Inc., Tehran, Iran) and a Selectra 2 auto-analyzer (Vital 
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> 30 kg/m2
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as the logarithm of serum triglycerides/HDL-C ratio, which directly 
related to lipoprotein particle size and the risk of atherosclerosis.30,31

Statistical analysis
Statistical analysis was performed using SPSS (Version 16.0; 

Chicago, IL). P
�
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ed fast food consumption (g/1000 kcal/week) was assigned to ter-
tiles in young (19–30 years) and middle-aged adults (31–50 years). 
Differences in general characteristics of participants that included 
age, smoking status, and physical activity, and in the prevalence of 
overweight, obesity, abdominal obesity, hypertriglyceridemia, hy-
percholesterolemia, and hypertension across fast food tertiles were 
compared by one-way ANOVA (analysis of variance) or the Chi-
square test. Energy, nutrient and food group intakes across tertiles 
of fast food were determined using the general linear model with 
adjustments for age, sex, and energy intake as confounders. Mean 
CVD risk factors were compared across tertiles of fast food, us-
ing the general linear model with adjustments for age, sex, physi-
cal activity (MET-h/week), smoking (yes or no), BMI (except for 
WC), and dietary and energy intakes as confounders. To assess 
the overall trends of dietary and CVD risk factor adjusted-means 
across increasing tertiles of fast food consumption, the median fast 
food intake of each tertile was used as a continuous variable in the 
general linear model.32 To determine the association of fast food 
consumption with CVD risk factors, multivariate linear regression 
models were used with adjustment for confounders in two mod-
els: model 1 adjusted for age, sex, BMI (except for WC), physi-
cal activity (MET-h/wk), and smoking (yes or no). Model 2 ad-
ditionally adjusted for energy intake (kcal/d), dietary intake of fruit 
(g/d), vegetables (g/d), dairy products (ounce/d), legumes (g/d), 
and whole grains (g/d).

Results

In this study, 42% of participants were young adults and 58% 
were middle-aged adults. The mean consumption of fast food in 
young adults was 38.9 g/week (95% CI: 36.7–41.1) in tertile 1; in 
tertile 2 it was 111 g/week (95% CI: 108–114); and in tertile 3 it 
was 335 g/week (95% CI: 302–367). Among middle-aged adults 
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the mean consumption was26.5 g/week (95% CI: 25.1–27.9) in 
tertile 1; 74.1 g/week (95% CI: 72.3–75.9) in tertile 2; and 225 
g/week (95% CI: 211–239) in tertile 3. General and clinical 
characteristics of the study participants across fast food tertiles are 
presented in Table 1.

The prevalence of overweight was 28.8% in young adults, 
whereas 10.6% were obese. In middle-aged adults, 44.3% were 
overweight and 29.7% were obese. The prevalence of hypertri-
glyceridemia was 16% for young adults and 37.1% for middle-
aged adults. Hypercholesterolemia was present in 13.8% of young 
adults and 35.2% of middle-aged adults; hypertension was prev-
alent in 7.3% of young adults and 16.1% middle-age adults. In 

both age groups, participants in the highest tertile of fast food con-
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physical activity was observed across tertiles of fast food. The rate 
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food intakes (P < 0.05). The prevalence of abdominal obesity in 
young adults (12.7% in tertile 1 vs. 20.7% in tertile 3; P < 0.05) 
and the prevalence of hypertriglyceridemia in middle-aged adults 
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(34.2% in tertile 1 vs. 42.3% in tertile 3; P < 0.05). 

Mean dietary intakes across categories of fast food consump-

19–30 years 31–50 years
Tertile 1
(267)

Tertile 2
(267)

Tertile 3
(266) P 1,2

Tertile 1
(381)

Tertile 2
(381)

Tertile 3
(382) P 1,2

Fast food consumption – – – – – – – –
Range (g/1000 kcal/week) < 31 31–71 > 71 – < 22 22–49 > 49 –
Median (g/1000 kcal/week) 18.5 48.5 102.5 – 12.7 32.1 79.3 –
Age (years) 25.6 ± 3.1 24.4 ± 3.1 23.9 ± 3.2 < 0.01 41.0 ± 5.5 40.4 ± 5.6 39.7 ± 5.4 < 0.05
Weight (kg)3 66.8 ± 0.8 67.8 ± 0.8 69.4 ± 0.8 < 0.05 73.8 ± 0.7 75.4 ± 0.7 77.1 ± 0.7 < 0.01
Physical activity (Met-h/week)3 40.0 ± 3.8 32.9 ± 3.8 30.7 ± 3.8 NS 34.9 ± 2.8 39.4 ± 2.8 37.7 ± 2.8 NS
Current smoker (%) 6.7 6.7 13.9 < 0.01 10.7 15.3 17.8 < 0.05

Overweight (%) 28.1 28.8 29.4 NS 43.1 42.9 47 NS

Obesity (%) 10.9 9.7 11.3 NS 28.2 30.0 31.0 NS
Abdominal obesity (%) 12.7 18.0 20.7 < 0.05 37.9 43.4 44.4 NS
High triglycerides (%) 13.5 18.4 16.2 NS 34.2 34.7 42.3 < 0.05
High cholesterol (%) 15.7 12.0 13.9 NS 34.5 36.8 38.3 NS
Hypertension (%) 7.5 7.5 6.8 NS 16.7 17.9 14.2 NS
1Data are reported as mean or percentage unless otherwise noted. 2P values were determined using the linear regression model across fast food tertiles for 
continuous variables (age, weight and physical activity) and chi-square test for categorical variables (current smoker, overweight, obesity, abdominal obesity, 
high triglycerides, high cholesterol and hypertension).3Adjusted for age and sex.

19–30 years 31–50 years
Tertile 1 Tertile 2 Tertile 3 P2 Tertile 1 Tertile 2 Tertile 3 P

Energy intake (kcal/d) 2175 ± 40 2364 ± 40 2675 ± 40 <0.01 2135 ± 33 2293 ± 33 2498 ± 33 <0.01
Energy density (kcal/100 g of total foods) 102 ± 1.5 105 ± 1.5 109 ± 1.5 <0.01 94 ± 1.1 95 ± 1.1 97 ± 1.1 NS
Protein (g/d) 78 ± 0.9 80 ± 0.9 85 ± 0.9 <0.01 78 ± 0.7 78 ± 0.7 79 ± 0.7 NS
Total fat (g/d) 76 ± 1.9 84 ± 1.9 99 ± 1.9 <0.01 71 ± 1.5 79 ± 1.5 91 ± 1.5 <0.01
Saturated fat (g/d) 26 ± 1.4 28 ± 1.4 36 ± 1.4 <0.01 24 ± 0.5 26 ± 0.5 30 ± 0.5 <0.01
Cholesterol (mg/d) 214 ± 9.2 228 ± 9.0 296 ± 9.2 <0.01 196 ± 5.6 226 ± 5.6 255 ± 5.6 <0.01
Total carbohydrate (g/d) 347 ± 2.9 342 ± 2.9 331 ± 2.9 <0.01 341 ± 2.1 335 ± 2.1 321 ± 2.1 <0.01
Total sugars (g/d) 139 ± 2.6 134 ± 2.5 132 ± 2.6 NS 136 ± 1.9 133 ± 1.9 130 ± 1.9 NS
������#
�<��
����	 37 ± 0.9 37 ± 0.9 36 ± 0.9 NS 41 ± 0.8 39 ± 0.8 36 ± 0.8 <0.01
Vitamin C (mg/d) 141 ± 4.8 133 ± 4.7 138 ± 4.9 NS 154 ± 4.4 149 ± 4.3 141 ± 4.4 NS
Total carotenoids (mg/d) 9.8 ± 0.3 9.5 ± 0.3 9.2 ± 0.4 <0.01 9.8 ± 0.3 10.0 ± 0.3 10.0 ± 0.3 NS
Folate (mcg/d) 555 ± 7 553 ± 7 539 ± 7 NS 558 ± 6 556 ± 6 529 ± 6 <0.01
Calcium (mg/d) 1288 ± 26 1250 ± 25 1250 ± 26 NS 1323 ± 22 1263 ± 21 1199 ± 22 <0.01
Sodium (m/d) 4.3 ± 0.2 4.8 ± 0.2 5.2 ± 0.2 <0.05 4.2 ± 0.1 4.4 ± 0.1 4.8 ± 0.1 <0.05
Fruits (g/d) 350 ± 15.1 318 ± 14.5 313 ± 15.1 NS 375 ± 13.1 359 ± 12.9 331 ± 13.1 <0.05
Non-starchy vegetables (g/d) 281 ± 12.2 224 ± 11.7 240 ± 12.3 <0.05 268 ± 9.2 288 ± 9.2 282 ± 9.3 NS
Dairy (ounce/d) 16.2 ± 0.6 14.9 ± 0.6 14.4 ± 0.6 NS 15.4 ± 0.4 15.3 ± 0.4 14.6 ± 0.4 NS
Legumes (g/d) 15.2 ± 1.4 14.2 ± 1.4 17.5 ± 1.4 NS 17.4 ± 1.2 18.4 ± 1.2 16.9 ± 1.2 NS
Meat (g/d) 52 ±2.7 62 ± 2.6 71 ± 2.6 <0.01 53 ± 2.3 56 ± 2.3 66 ± 2.3 <0.01
������
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����	
 395 ± 11.7 384 ± 11.3 316 ± 11.8 <0.01 374 ± 9.0 356 ± 8.9 300 ± 9.1 <0.01
Whole grains (g/d) 92 ± 5.0 103 ± 4.8 108 ± 5.0 NS 98 ± 4.3 99 ± 4.3 100 ± 4.3 NS
Soft drinks (ounces/week) 7.4 ± 1.3 8.7 ± 1.3 12.7 ± 1.4 <0.05 4.8 ± 0.6 6.4 ± 0.6 8.9 ± 0.6 <0.01
1Data are reported as mean ± SEM; 2P value determined by using linear regression models with adjustments for age, sex and energy intake.

Table 1. General and clinical characteristics of young (19–30 years) and middle-aged adult (31–50 years) participants across fast food (g/1000 kcal/
week) tertiles in Tehran Lipid and Glucose study.

Table 2. Energy, nutrient and food group intake across fast food tertiles in young adults (19–30 years) and adults (31–50 years): Tehran Lipid and 
Glucose Study.1
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tion are shown in Table 2. Mean dietary intakes of energy, fat, 
saturated fat, cholesterol, sodium, meat, and soft drinks increased 
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takes decreased (P < 0.01) across tertiles of fast food in both age 
groups. In young adults, dietary energy density and protein intakes 
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�P < 0.01) and intakes of non-starchy vege-
tables and carotenoids decreased (P < 0.05). In middle-aged adults 
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cantly (P < 0.05) across fast food tertiles.
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dairy, legumes and whole grains across fast food tertiles in both 
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ences in fast food consumption and dietary intakes across catego-
ries of fast food consumption between men and women.

Mean CVD risk factors across tertiles of fast food intake are pre-
sented in Figure 1. After adjustments for age, energy intake, physi-
cal activity, smoking status, and dietary and energy intake, there 
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HDL-C across fast food tertiles in middle-aged adults (P < 0.05). 
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ences in means of CVD risk factors across categories of fast food 
consumption between men and women.

Multivariate regression analysis was used to predict effects of 
fast food consumption on CVD risk factors (Table 3). After adjust-
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P < 0.05) in middle-aged 
adults were associated with fast food intake.

Discussion
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results of other studies which indicated that fast food consump-
tion was associated with poor diet quality.33,34 Previous studies 
have shown fast food consumption to be associated with higher 
intakes of fat (saturated and trans), cholesterol and sodium, and 

Figure 1. Mean cardiovascular disease (CVD) risk factors across tertiles of fast food consumption in young adults 
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19–30 years 31–50 years
Model 12 Model 23 Model 1 Model 2

Body mass index (BMI) 0.076* 0.104** 0.045 0.051
Waist 0.070* 0.083** 0.034 0.029
Fasting  serum glucose 0.014 0.016 0.017 0.010
Serum total cholesterol 0.045 0.046 0.003 0.001
Serum triglycerides 0.038 0.028 0.082** 0.072*

LDL-C 0.042 0.041 0.034 0.038
HDL-C 0.027 0.010 -0.063* -0.051*

Atherogenic index of plasma 0.031 0.024 0.065* 0.056*

Systolic blood pressure 0.032 0.031 0.001 -0.011
Diastolic blood pressure 0.017 0.025 0.026 0.016
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2 Model 1 adjusted for age, sex, smoking status, physical activity, and BMI [except for 
waist circumference]. 3
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* P< 0.05; 
**P<0.01

Table 3. Multivariate regression models to predict effects of fast food intake (g/1000 kcal/week) on cardiovascular risk factors in young (19–30 years) 
and middle-age adults (31–50 years) from Tehran Lipid and Glucose Study.1
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lower intakes of vitamin A, carotenes, vitamin C, calcium and 
magnesium.35,36 Decrease in dietary intakes of whole grains, le-
gumes, dairy, fruits and vegetables as main sources of essential 
nutrients and health promotion compounds, is one of undesirable 
consequences of increased fast food consumption.37

In this study anthropometric measures in young adults, and se-
rum triglycerides, HDL-C and the atherogenic index of plasma in 
middle-aged adults were associated with fast food consumption. 
Kelishadi et al.14,17 in the Heart Health Promotion from Childhood 
study, as part of a community-based intervention program called 
the Isfahan Healthy Heart Program, have shown that the frequency 
of fast food consumption has a positive correlation with BMI, total 
cholesterol, LDL-C and triglycerides, and a negative correlation 
with HDL-C in adolescents. Doost Mohammadian et al.15 have re-
ported that the frequency of fast food consumption is positively 
associated with BMI in adolescent girls in Semnan, which contra-
�����
���
�������
�=
$�<���<���
��
��X16 who have shown no asso-
ciation between the frequency of fast food consumption and BMI. 
However, in both studies, the amounts of fast food consumption by 
adolescents, its effect on diet quality, and CVD risk factors have 
not been assessed.  

Previous studies have reported an association between fast food 
consumption, overweight and obesity.38–40 Frequent consumers of 
fast foods had higher weights, insulin resistance, WC, triglycer-
ides, and lower HDL-C after longitudinal follow-up.1,10

Consumption of fast food seems to be a cause of obesity and 
other CVD risk factors through several mechanisms33; fast food 
is high in energy density, fat and saturated fat, glycemic load and 
glycemic index. High fat content and energy density of fast food 
(158 to 163 kcal/100 g)41 upset the regulation of appetite and en-
ergy intake,42 and promote adiposity, dyslipidemia and metabolic 
syndrome.38,43–46 High contents of saturated and trans fatty acids 
(up to 24 g/serving) are potent health-threatening fats in fast foods 
and have been found to increase LDL-C and triglycerides, de-
crease HDL-C, and accelerate the development of  CVD.47–49 The 
high glycemic index of fast foods may contribute to an increase in 
energy intake, and induce lipogenesis and beta-cell dysfunction. 
Therefore it is considered a risk for obesity and metabolic disor-
ders.38,50

One limitation of this study was the use of a fast food question-
naire for collecting dietary data. In addition, this was a cross-sec-
tional study which limited our ability to determine causality be-
tween fast food consumption and CVD risk factors. 
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population to investigate the status of fast food consumption in 
young and middle-aged Iranian adults and its impact on dietary 
intakes and CVD risk factors. 

Q�
�����������
������
����}��
�=
=���
=����
����
�����������#
��-
sociated with higher energy intake, fat, saturated fat, cholesterol, 
sodium, and soft drinks, and lower intakes of fruit, vegetables, 
�<���
�����������

���
�������X
{���
=���
�����������
���
����-
tively associated with anthropometric measures in young adults 
���
����
�����
������
�<�����������
��
������/����
������X


Acknowledgment

�������	�����
��
������������������������������������������������
TLGS for their assistance in physical examinations, biochemical 
and nutritional evaluation, and database management. This study 
was supported by grant 121 from the National Research Council of 

the Islamic Republic of Iran and the Research Institute for Endo-
crine Sciences of Shahid Beheshti University of Medical Sciences. 
We would like to thank Ms. N. Shiva for language editing of the 
manuscript.

References

1. Cimadon HM, Geremia R, Pellanda LC. Dietary habits and risk fac-
tors for atherosclerosis in students from Bento Gonçalves (state of Rio 
Grande do Sul). Arq Bras Cardiol. 2010; 95: 166 – 172.

2. Aghaeishahsavari M, Noroozianavval M, Veisi P, Parizad R, Sama-
��}���
�X
��������������
�������
���}
=������
��
��������
����
��������

cardiovascular disease. Saudi Med J. 2006; 27: 1358 – 1361.

3. Francis DK, Van den Broeck J, Younger N, McFarlane S, Rudder K, 
Gordon-Strachan G, et al. Fast-food and sweetened beverage con-
sumption: association with overweight and high waist circumference 
in adolescents. Public Health Nutr. 2009; 12: 1106 – 1114.

4. Satia JA, Galanko JA, Siega-Riz AM. Eating at fast-food restaurants 
is associated with dietary intake, demographic, psychosocial and be-
havioral factors among African Americans in North Carolina. Public 
Health Nutr. 2004; 7: 1089 – 1096.

5. Bowman SA, Vinyard BT. Fast food consumption of U.S. adults: Im-
pact on energy and nutrient intakes and overweight status. J Am Coll 
Nutr. 2004; 23: 163 – 168.

6. Niemeier HM, Raynor HA, Lloyd-Richardson EE, Rogers ML, Wing 
RR. Fast food consumption and breakfast skipping: predictors of 
weight gain from adolescence to adulthood in a nationally representa-
tive sample. J Adolesc Health. 2006; 39: 842 – 849.

7. Rudolph TK, Ruempler K, Schwedhelm E, Tan-Andresen J, Riederer 
U, Böger RH, et al. Acute effects of various fast-food meals on vascular 
function and cardiovascular disease risk markers: the Hamburg Burger 
Trial. Am J ClinNutr. 2007; 86: 334 – 340.

8. Moore LV, Diez Roux AV, Nettleton JA, Jacobs DR, Franco M. Fast-
food consumption, diet quality, and neighborhood exposure to fast 
food: the multi-ethnic study of atherosclerosis. Am J Epidemiol. 2009; 
170: 29 – 36. 

9. Schröder H, Fïto M, Covas MI; REGICOR investigators. Association 
of fast food consumption with energy intake, diet quality, body mass 
index and the risk of obesity in a representative Mediterranean popula-
tion. Br J Nutr. 2007; 98: 1274 – 1280. 

10. Duffey KJ, Gordon-Larsen P, Steffen LM, Jacobs DR Jr, Popkin BM. 
Regular consumption from fast food establishments relative to other 
restaurants is differentially associated with metabolic outcomes in 
young adults. J Nutr. 2009; 139: 2113 – 2118.

11. Bowman SA, Gortmaker SL, Ebbeling CB, Pereira MA, Ludwig DS. 
Effects of fast-food consumption on energy intake and diet quality 
among children in a national household survey. Pediatrics. 2004; 113: 
112 – 118.  

12. Kelishadi R, Sadri G, Tavasoli AA, Kahbazi M, Roohafza HR, Sade-
ghi M, et al. Cumulative prevalence of risk factors for atherosclerotic 
cardiovascular diseases in Iranian adolescents: IHHP-HHPC. J Pediatr 
(Rio J). 2005; 81: 447 – 453.

13. Kelishadi R, Ardalan G, Gheiratmand R, Majdzadeh R, Delavari A, 
�������
��
��
��X
!����
��������
���
���
��"�������
=������
��
�
��-
tional representative sample of Iranian children and adolescents: the 
CASPIAN Study. Eur J Cardiovasc Prev Rehabil. 2006; 13: 956 – 963.

14. Kelishadi R, Pour MH, Sarraf-Zadegan N, Sadry GH, Ansari R, Ali-
}����#
��
��
��X
[<����#
���
����������
������<��
�������������
=��-
tors in Iranian adolescents: Isfahan Healthy Heart Program - Heart 
Health Promotion from Childhood. Pediatr Int. 2003; 45: 435 – 442.

15. Doost Mohammadian A, Keshavarz A, Dorosty A, Mahmoodi M, Sa-
drzadeh Yeganeh H. The relationship between some food factors with 
the weight status of high of high school adolescent girls in Semnan [in 
Persian]. Iran J Nutr Sci Food Technol. 2007; 1: 51 – 60. 

16. Tabatabaee M, Dorosty AR. The study of obesity prevalence and some 
associated factors in primary school children of Ahwaz [in Persian]. 
TUMJ. 2005; 63: 7 – 17.

17. Kelishadi R, Pour MH, Zadegan NS, Kahbazi M, Sadry G, Amani A, 
��
��X
������#
=��
����}�
���
�����
�������
�=
Q������
������������
Q�=����

Healthy Heart Program--Heart Health Promotion from Childhood. 
Prev Med. 2004; 39: 760 – 766.

18. Azizi F, Ghanbarian A, Momenan AA, Hadaegh F, Mirmiran P, He-
dayati M. Prevention of non-communicable disease in a population in 
nutrition transition: Tehran Lipid and Glucose Study phase II. Trials. 

�����������	��
�����
��������������������



Archives of Iranian Medicine, Volume 15, Number 6, June 2012 351

2009; 10: 5.
19. Azizi F, Rahmani M, Emami H, Madjid M. Cardiovascular risk fac-

tors in an Iranian urban population: Tehran Lipid and Glucose Study. J 
ScoPrev Med. 2002; 47: 408 – 426.

20. Hosseini F, Jesri M, Mirmiran P, Bastan S, Azizi F. Adherence to di-
etary recommendations and risk of metabolic syndrome: Tehran Lipid 
and Glucose Study. Metabolism. 2010; 59: 1833 – 1842. 

21. Azizi F, Ghanbarian A, Madjid M, Rahmani M. Distribution of blood 
pressure and prevalence of hypertension in Tehran adult population: 
Tehran Lipid and Glucose Study (TLGS), 1999 – 2000. J Hum Hyper-
tens. 2002; 16: 305 – 312.

22. Mirmiran P, Hosseini F, Mehrabi Y, Hedayati M, Azizi F. Reliability 
and relative validity of a food frequency questionnaire for nutrients in 
the Tehran Lipid and Glucose Study. Public Health Nutr. 2010; 13: 
654 – 662. 

23. The Nutrient Data Laboratory. Food Composition Table (FCT), Food 
and Nutrition Information Center, United States Department of Agri-
culture (USDA). Available from: URL: http//www.nal.usda.gov/fnic/
foodcomp (Accessed date: 2009)

24. Azar M, Sarkisian E. Food Composition Table of Iran. National Nutri-
tion and Food Research Institute. Tehran: Shahid Beheshti University 
Press; 1980.

25. Nazari B, Asghari S, Sarrafzadegan N, Saberi S, Azadbakht L, Esmail-
lzadeh A. Evaluation of types and amounts of fatty acid content in some 
most consumed Iranian fast foods. J Isfahan Med Sch. 2009; 27: 526 
– 534. 

26. Krishka AM, Knowler WC, Laprte RE, Drash AL, Wing RR, Blair SN, 
et al. Development of questionnaire to examine relationship of physi-
cal activity and diabetes in Prima Indians. Diabetes Care. 1999; 13: 
401 – 411.

27. Expert Panel on Detection, Evaluation, and Treatment of High Blood 
Cholesterol in Adults. Executive Summary of the Third Report of the 
National Cholesterol Education Program (NCEP) Expert Panel on De-
tection, Evaluation, and Treatment of High Blood Cholesterol in Adults 
(Adult Treatment Panel III). JAMA. 2001; 285: 2486 – 2497.

28. Azizi F, Hadaegh F, Khalili D, Esteghamati A, Hosseinipanah F, Dela-
����
�X
�����������
���������
�=
����<����
�#������
�����
Q������

adults: report of the Iranian National Committee of Obesity. Arch Iran 
Med. 2010; 13: 426 – 428. 

29. World Health Organization. Global database on body mass index. The 
Q������������
 �������������
 �=
 �����
 ������������
 [���������
 ���

Obesity According to BMI. Available from: URL: http://apps.who.int/
bmi/index.jsp  (Accessed date: 2011)

30. Dobiasova M, Frohlich J. The plasma parameter log (TG/HDL-C) as 
an atherogenic index: correlation with lipoprotein particle size and 
�������������
 ����
 ��
 ���/!/�����������/��������
 ������XClin Bio-
chem.2001; 34: 583 – 588.

31. {��������
��
��<������
�X
{���������
�������������
����
�=
�����������

and ratio of triglyceride to HDL-C are powerful predictors of positive 
������
��
�������#
����������#X
Clin Chem. 2003; 49: 1873 – 1880.

32. McKeown NM, Meigs JB, Liu S, Saltzman E, Wilson PW, Jacques 
PF. Carbohydrate nutrition, insulin resistance, and the prevalence of the 
metabolic syndrome in the Framingham Offspring Cohort. Diabetes 
Care. 2004; 27: 538 – 546. 

33. Larson NI, Neumark-Sztainer DR, Story MT, Wall MM, Harnack LJ, 
Eisenberg ME. Fast food intake: Longitudinal trends during the tran-
sition to young adulthood and correlates of intake. J Adolesc Health. 

2008; 43: 79 – 86.
34. Schmidt M, Affenito SG, Striegel-Moore R, Khoury PR, Barton B, 

Crawford P. Fast-food intake and diet quality in black and white girls: 
The National Heart, Lung, and Blood Institute Growth and Health 
Study. Arch Pediatr Adolesc Med. 2005; 159: 626 – 631.

35. Paeratakul S, Ferdinand DP, Champagne CM, Ryan DH, Bray GA. 
Fast-food consumption among US adults and children: dietary and nu-
������
����}�
������X
J Am Diet Assoc. 2003; 103: 1332 – 1338.

36. Bowman SA, Gortmaker SL, Ebbeling CB, Pereira MA, Ludwig DS. 
Effects of fast-food consumption on energy intake and diet quality 
among children in a national household survey. Pediatrics. 2004; 113: 
112 – 118.

37. Sebastian RS, Enns CW, Goldman JD. US adolescents and mypyra-
mid: associations between fast food consumption and lower likelihood 
of meeting recommendations. J Am Diet Assoc. 2009; 109: 226 – 235.

38. Isganaitis E, Lustig RH. Fast food, central nervous system insulin re-
sistance, and obesity. Arterioscler Thromb Vasc Biol. 2005; 25: 2451 
– 2462. 

39. French SA, Harnack L, Jeffery RW. Fast food restaurant use among 
women in the Pound of Prevention study: dietary, behavioral and de-
mographic correlates. Int J Obes Relat Metab Disord. 2000; 24: 1353 
– 1359.

40. Satia JA, Galanko JA, Siega-Riz AM. Eating at fast-food restaurants 
is associated with dietary intake, demographic, psychosocial and be-
havioral factors among African Americans in North Carolina. Public 
Health Nutr. 2004; 7: 1089 – 1096.

41. Prentice AM, Jebb SA. Fast foods, energy density and obesity: a pos-
sible mechanistic link. Obes Rev. 2003; 4: 187 – 194.

42. Westerterp-Plantenga MS. Analysis of energy density of food in rela-
tion to energy intake regulation in human subjects.Br J Nutr. 2001; 85: 
351 – 361.

43. Wilks DC, Mander AP, Jebb SA, Thompson SG, Sharp SJ, Turner RM. 
Dietary energy density and adiposity: employing bias adjustments in 
a meta-analysis of prospective studies. BMC Public Health. 2011; 11: 
48. 

44. Esmaillzadeh A, Azadbakht L. Dietary energy density and the meta-
bolic syndrome among Iranian women. Eur J Clin Nutr. 2011. [Epub 
ahead of print]

45. Skeaff CM, Miller J. Dietary fat and coronary heart disease: summary 
of evidence from prospective cohort and randomised controlled trials. 
Ann Nutr Metab. 2009; 55: 173 – 201.

46. Dobbins RL, Szczepaniak LS, Myhill J, Tamura Y, Uchino H, Giacca 
�X
$��
�����������
�=
������#
=��
�������#
��"������
�������/��������-
ed insulin secretion in rats. Diabetes. 2002; 51: 1825 – 1833.

47. Stender S, Dyerberg J, Astrup A. Fast food: unfriendly and unhealthy. 
Int J Obes. 2007; 31: 887 – 890.

48. Oomen CM, Ocke MC, Feskens EJ, Erp-Baart MA, Kok FJ, Kromhout 
D. Association between trans fatty acid intake and 10-year risk of coro-
nary heart disease. Lancet. 2001; 357: 746 – 751.

49. Mozaffarian D, Katan MB, Ascherio A, Stampfer MJ, Willett WC. 
Trans fatty acids and cardiovascular disease. N Engl J Med. 2006; 354: 
1601 – 1613.

50. Finley CE, Barlow CE, Halton TL, Haskell WL. Glycemic index, gly-
cemic load, and prevalence of the metabolic syndrome in the cooper 
center longitudinal study. J Am Diet Assoc. 2010; 110: 1820 – 1829.

�����������	������������	������������	���������


