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Abstract: Cardiovascular disease (CVD) is the leading cause of death not only in industrialized 

and developed countries but also in developing societies. Changes in lifestyle of the population 

living in developing countries, which is due to the socioeconomic and cultural transition, are 

important reasons for increase in the rate of CVD. This observation has led to extensive body of 

researches on CVD prevention. In Iran, as a developing country in the Middle East, the increasing 

incidence of CVD has prompted the health policy-makers to emphasize on nutritional interventions 

as a part of the main strategies to alleviate the condition. Hence, in this article, we aimed to review 

the nutritional interventions on preventing CVDs from the perspectives of Iranian lifestyles and 

dietary patterns using data search sources such as Medline, Google scholar, and Iran doc.
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Introduction
Nutrition and dietary patterns play a crucial role in development, prevention, and 

treatment of chronic diseases, such as cardiovascular disease (CVD), obesity, and dia-

betes.1 Therefore, nutritional interventions have been developed as essential strategies 

to reduce the incidence of these diseases in developed societies.1

CVD is the leading cause of death worldwide, and poor nutrition is one of the major 

contributors to CVD increase.2 In recent decades, taking appropriate lifestyles and imple-

menting healthy nutritional interventions have led to a decline in the CVD mortality rate in 

developed countries.3,4 However, elsewhere in the world where low- and middle-income 

countries are experiencing rapid socioeconomical development, we are witnessing the 

increasing incidence of CVDs.5,6 In Iran, as a developing country in the Middle East, 

the increasing incidence of CVD has prompted the health policy-makers to emphasize 

on nutritional interventions as a part of the main strategies to deal with the condition.7,8 

So, in this paper, we have reviewed the nutritional interventions aimed at preventing 

CVDs from the perspectives of Iranian lifestyles and dietary patterns using data search 

sources such as Medline, Google scholar, and Iran doc. First, we have addressed the 

comprehensive community studies for preventing CVD and some health targets that 

have been set by the government in Iran. Thereafter, we will be discussing the nutritional 

interventions regarding some modifiable risk factors of CVDs in more details.

The large representative nutritional researches  
and targets for preventing CVDs in Iran
To prevent and control CVD via reducing its risk factors and improving healthy 

behaviors in a target population, a community trial entitled Isfahan Healthy Heart 
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Program (IHHP) started in 1999 and finished in 2006 in 

the city of Isfahan, central of Iran.9 This program included 

10 distinct projects, each targeting different groups.10 The 

interventions comprised public education through the mass 

media, intersectoral collaboration, community participation, 

education and involvement of health professionals, market-

ing and organizational development, legislation and policy 

development or enforcement, research, and evaluation.11 The 

IHHP promoted healthy nutrition and increased physical 

activity and conducted tobacco control and stress manage-

ment activities.12 One of the 10 projects of IHHP that was 

more related to nutritional intervention was Healthy Food 

for Healthy Community.11 The results of this comprehensive 

community trial shed new light on the risk factors and inter-

ventions needed to combat CVD in Iranian population. We 

presented some results of this program here.

Tehran Lipid and Glucose Study is another compre-

hensive study with the aim to determine the risk factors for 

atherosclerosis among Tehran urban population and develop 

population-based measures to change the lifestyle of the 

population and prevent incidence of diabetes mellitus and 

dyslipidemia.13 This survey included 17,000 men and women 

between 3 and 69 years of age from Tehran urban population 

for the assessment of conventional (ie, smoking, diabetes, and 

hypertension) and emerging (ie, glucose intolerance, obesity, 

physical activity, and diet) cardiovascular risk factors.13 The 

results of this study revealed that in Iranian adults, 78% of 

men and 80% of women presented with at least one CVD risk 

factor.13 The percentage of adult women with two or more 

risk factors was significantly greater than men.13 Prevalence 

of diabetes mellitus, hypertension, obesity, high total cho-

lesterol, low high-density lipoprotein cholesterol (HDL-C), 

high triglyceride, and smoking was 9.8%, 20.4%, 14.4%, 

19.3%, 32%, 5.3%, and 22.3%, respectively.13 In children 

and adolescents, two or more CVD risk factors were found 

in 9% of boys and 7% of girls.13

Childhood and adolescence surveillance and preven-

tion of Adult Noncommunicable disease study was another 

national study carried out on 21,111 school students aged 

6–18 years in 2003–2004.14 Among 4,811 subjects of this 

survey, the most prevalent CVD risk factors were low HDL-C 

(28%) followed by hypertriglyceridemia (20.1%) and over-

weight (17%).15

Following the alarming increase in CVD incidence in 

recent decades and including the results of the community 

surveys, Iranian policy-makers started to establish strategies 

and targets to deal with CVD in the framework of the Fifth 

Social-Cultural-Economic Development Plan (2010–2015).16 

Some of these strategies and targets related to nutrition are 

as follows:

1.	 Reducing the prevalence of overweight and obesity in 

the population of students, youth, and seniors, by at least 

10% by the end of the plan.

2.	 Increasing the proportion of the population who averagely 

consume 400 g of vegetables and fruit per day to 75% by 

the end of the program.

3.	 Reduce the amount of trans fatty acids (TFA) in edible 

oils to less than 2% by the end of the program.

4.	 Reducing the amount of salt in food products to at least 

15% by the end of the program.16

The nutritional interventions regarding 
some modifiable risk factors of CVD
Based on the recent WHO statistics, the prevalence of 

important risk factors of CVD, such as diabetes mellitus, 

hypertension, and obesity is high among Iranian males and 

females (Figure 1).17 Nutritional interventions have important 

roles in reducing these modifiable risk factors. Hence, in 

this section, we aimed to address the dietary and nutritional 

interventions that have beneficial effects on dyslipidemia, 

hypertension, high blood glucose levels, obesity, early life 

CVD risk factors, and micronutrient deficiencies.

Dietary fats and oils
Dietary fats have significant effect on blood lipids, and con-

sequently the risk of CVD.18 In Western countries such as the 

United States, percent of total daily energy intake derived 

from carbohydrate and fat was 47%–51% and 27%–30%, 

respectively, during 1991–2008.19 On the other hand, in 

Iranian diet, approximately over 60% of total energy intake 

comes from carbohydrate and less than 30% is provided by 

fat (Figure 2).20–22 Therefore, the fat quality rather than the 

quantity has important effects on lipid profile among Iranians. 
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Figure 1 The prevalence of some important risk factors of CVD among Iranian 
adults, male and female, based on the World Health Statistics 2014.17

Abbreviation: CVD, cardiovascular disease.
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Healthy oils are those that contain no TFA, are low in satu-

rated fatty acids, and are high in mono- and polyunsaturated 

fatty acids.2

In recent decades, consumption of hydrogenated veg-

etable oils was considerably increased for cooking in Iranian 

dietary pattern.21 This type of oil is the major sources of 

saturated fatty acids and TFA.23 The adverse effects of TFA 

on CVD risk factors have been shown in Table 1. In a case–

control study conducted in patients with coronary artery 

disease, Amani et al24 showed that consumption of hydroge-

nated fats increased the risk of CVD more than two times 

(odds ratio =2.12 [95% confidence interval 1.23–3.64]). 

Mozaffarian et al21 also showed that partially hydrogenated 

oils are extensively being used for cooking in Iranian homes 

with average per-person intake of 14  g/1,000  kcal. TFA 

accounted for 33% of fatty acids in these products, or 4.2% 

of total calories consumed (12.3 g/day).21 However, following 

the promotion of new nutritional education programs deliv-

ered at the national level, consumption of hydrogenated fats 

has been decreasing gradually while consumption of soy and 

sunflower oils has increased in the households during recent 

years.25 Unfortunately, hydrogenated fats are still being used 

widely in food industries and confectionary products.26 It is 

a reminder to the health officials to consider the reduction 

of TFAs in oil products as a crucial strategy to prevent CVD 

in Iran. In North America and Europe, a dramatic decline 

in the trans fat contents of food products occurred between 

2005 and 2010. This decrease was due to changes in federal 

labeling requirements for packaged foods, local bans on the 

use of partially hydrogenated fats, and popular pressure to 

remove partially hydrogenated fat from the food supply.27,28

The other sources of the saturated fatty acids in Iranian 

diets are red meat and full-fat dairies.21,24 Consumption of 

full-fat yoghurts was associated with significant risk of CVD 

(OR =2.35 [95% confidence interval 1.32–4.18]) in a sample of 

Iranian patients with coronary artery disease.24 Consumption 

of fatty lamb as a commonly preferred meat in Iranian families 

is associated with dyslipidemia.20 Encouraging families to use 

leaner meats can improve the dietary habits.

The vegetable liquid oils mostly consumed in households 

are soybean and sunflower oils containing higher contents 

of n-6 polyunsaturated fatty acids.20,21 Olive oil, as the main 

source of mono-unsaturated fatty acids that has beneficial 

effect on blood lipids,29 is consumed at lower priority due to 

its higher costs.30,31

In Iranian traditional dietary pattern, consumption of fish, 

and therefore, seafood-derived n-3 fatty acids, is very low 

especially in central parts of the country that are far from 

the sea.21,32 Thus, vegetable oils mainly provide n-3 fatty 

acids in the diet.21

In summary, replacement of hydrogenated oils with 

vegetable oils having more n-3 fatty acids might help reduce 

CVD incidence among Iranians. Additionally, it is basically 

crucial to develop affordable supplies of healthy oils at com-

munity level.

Dietary sodium
There is considerable evidence on causal relation between 

salt intake and high blood pressure.33–35 The estimated 

67%

22%

11%

Carbohydrate

Protein

Fat

Figure 2 Macronutrients contribution in providing total energy intake in Iranian 
population during the years 2001–2006 based on the food balance sheet of Iran.80

Table 1 Adverse effects of TFA on cardiovascular disease risk 
factors

Effects of TFA on lipid profile
 I ncrease in TC/HDL ratio
 I ncrease in apo-B/apo-A ratio
 I ncrease in lipoprotein(a) levels
 I ncrease in LDL-C
  Decrease in HDL-C
 I ncrease in TG levels
  Reduce in LDL-C particles
Effects of TFA on systemic inflammation
 I ncrease in the activity of the TNF-α
 I ncrease in the levels of IL-6
 I ncrease in the levels of CRP
Effects of TFA on endothelial function
 I ncrease in the levels of adhesion molecules
Effects of TFA on adiposity
 I ncrease in fat accumulation
 I ncrease in weight gain
  Increase in abdominal circumferences
Effects of TFA on insulin resistance
 I mpaired homeostasis of glucose-insulin
  Postprandial hyperinsulinemia

Note: Based on the review study by Mozaffarian et al.93

Abbreviations: apo-A, apolipoprotein A; apo-B, apolipoprotein B; CRP, C-reactive 
protein; HDL-C, high-density lipoprotein cholesterol; IL-6, interleukin 6; LDL-C, 
low-density lipoprotein cholesterol; TC, total cholesterol; TFA, trans fatty acid; 
TG, triglyceride; TNF-α, tumor necrosis factor α.
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age-standardized prevalence of hypertension was 34% in 

the Iranian adult population36 and is almost similar to the 

prevalence of hypertension in some Western countries.37,38 

The average amount of salt intake is estimated to be 12 g/day 

in Iranians.39 O’Flaherty et  al40 showed that reducing salt 

consumption by 1 g/day and increasing fruit and vegetable 

intake by one portion per day could result in approximately 

12,500 fewer CVD deaths in the United Kingdom. Moreover, 

a daily reduction of 3 g in salt intake (from 8.6 to 5.6 g/day) 

might generate approximately 6,600 fewer CVD deaths. 

These findings emphasize the role of the implemented strate-

gies to reduce salt intake in order to achieve less mortality 

rate from CVD among populations.

Main dietary sources of salt in Iranian diet are canned, 

processed, and fast foods as well as the salt in the bread 

composition and the table uses.39

Bread is one of the staple foods in Iran, and unfortunately, 

bakeries are addicted to adding salt to their products.41 Hence, 

to reduce the incidence of hypertension, it is necessary that 

the government and nongovernmental organizations take a 

serious action to improve the quality of the bread products.

Based on the traditional Iranian dietary habits, salt plays 

an important role in creating taste and flavor of the food. 

Adding salt before tasting is a habit prevalent during meals 

by Iranians.42 Therefore, educational programs seem to be 

helpful for overcoming the high salt intake. The goal for the 

daily salt intake in Iran is set to be less than 5 g/day.39

Dietary patterns
Comparing how different types of dietary patterns could 

affect CVD risks is suggested by Institute of Medicine 

(IOM) for the prevention of disease in all countries.2 In Iran, 

three types of dietary patterns are identified from the recent 

studies:43–45 Western type, high-animal fats diet, and Iranian 

traditional diet. Western diet is characterized by high intake 

of sweets, carbonated beverages, fast foods, junk foods, 

salty nuts/seeds, and canned foods. High-animal fat diet is 

described as high intake of animal fats, whole dairy products, 

eggs, and organ meats. The traditional diet was characterized 

by high intake of potatoes, beans, red meat, eggs, and dried 

fruits.22,43,45

The western and animal dietary patterns have adverse 

effects on CVD risk.43,44 However, Iranian traditional dietary 

pattern has its pros and cons in terms of the CVD prevention. 

As mentioned earlier, the majority of energy intake comes 

from carbohydrates.20 Bread and white rice are two staple 

foods consumed in Iran.41,46 High refined carbohydrate intake 

from these food items is related to hypertriglyceridemia, 

decreased HDL levels, and formation of small, dense 

low-density lipoprotein cholesterol particles leading to 

CVD.47 Additionally, high-carbohydrate/low-fat dietary pat-

terns lead to increased prevalence of other CVD risk factors 

such as abdominal obesity and insulin resistance known as 

the components of the metabolic syndrome.48

In Iranian traditional dietary pattern, consumption of 

fatty lambs is prevalent and reported to be associated with 

dyslipidemia.20 Moreover, frying is the predominant cooking 

method among Iranians.42

One of the advantages of the Iranian traditional dietary 

patterns is high consumption of beans and legumes. Legumes 

are low–glycemic index, low energy-dense foods that contain 

high amounts of dietary fiber, vegetable proteins, oligosac-

charides, and other bioactive compounds.49 The types of 

legumes that are mostly consumed in Iran include lentils, 

peas, chickpeas, and different kinds of beans.50,51 In a cross-

sectional study, consumption of legumes was inversely asso-

ciated with inflammatory biomarkers such as high-sensitive 

c-reactive protein, tumor necrosis factor alpha, interleukin 

6, and the adhesion molecules in a sample of women.50 The 

cellular adhesion molecules, which are expressed on the 

endothelial membranes in response to several inflammatory 

stimuli, can lead to the adhesion of circulating leukocytes to 

the endothelial cells.52 This is an important step in initiation 

and aggravation of atherosclerotic lesions.52

Traditionally, soy bean is consumed less by Iranians. 

However, it seems that following the development of the 

nutritional education programs and explaining the beneficial 

effects of soybeans, acceptance of consuming soy products 

is increasing.53 Soy bean contains isoflavones that might be 

responsible, in part, in lowering the risk of CVD and athero-

sclerosis through decreasing total and low-density lipoprotein 

cholesterol and increasing HDL-C concentrations.54

The other advantage of Iranian traditional dietary pattern 

is consumption of dried fruits and berries. Dried fruits contain 

a high amount of nutrients such as potassium, magnesium, 

and folate that have important roles in increasing diet quality 

and reducing blood pressure.55 As an example of the effects 

of dried berries on metabolic biomarkers of CVD, Moazen 

et al56 and Amani et al57 in a placebo-controlled randomized 

clinical trial showed that supplementation with freeze-dried 

strawberries improved total cholesterol, antioxidant status, 

reduced lipid peroxidation, and inflammatory response in 

patients with type 2 diabetes.

Drinking tea is another dietary habit among Iranians that 

might have a protective effect on CVD risk via the antioxi-

dant content of the tea. In a case–control study, drinking tea 
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was significantly associated with lower risk of coronary 

events.24

Having nuts and seeds as snacks is another common 

dietary habit among Iranians.58 However, taking into account 

the calorie and salt contents of such foods, they may have 

some beneficial effects on hypertension and blood lipid 

disorders.59,60 The results of a study as a part of IHHP 

showed that the frequency of nuts consumption was inversely 

associated with dyslipidemia especially for those who had 

consumed nuts four or more times weekly.60

Fruits and vegetables
Low consumption of fruits and vegetables has been reported 

in Iranians.7 The increasing cost of vegetables/fruits, may 

decrease their consumption.7 Fruits and vegetables contain 

high amount of fibers, vitamins, minerals, and antioxidants 

that may exert protection against CVD.61 The results of previ-

ous studies showed that higher consumption of fruits and veg-

etables is associated with lower rates of obesity, hypertension, 

and diabetes as well as lower serum levels of high-sensitive 

C-reactive protein and malondialdehyde and higher levels of 

total antioxidant capacity.62,63 To prevent hypertension and 

CVD, it is recommended to consume at least five servings 

of fruits and vegetables a day.64

Nutritional and behavioral interventions  
to reduce over weight and obesity
Obesity is an independent risk factor for CVD.65 In Iran, the 

prevalence of overweight and obesity is 42.8% in men and 

57.0% in women.66 Also, obesity is more common among 

women than men (Figure 1).66 In order to address the appro-

priate interventions for obesity prevention and treatment, it 

is necessary to detect individuals who have greater risk of 

obesity. This can be achieved by developing local cut-off 

points for defining overweight and obesity at the national 

level. For example, in a study of 637 Iranian females, it was 

indicated that a part of subjects with lower body mass index 

tend to have higher fat percentage and they might represent 

a different subclass as overfat thin.67

Excess energy intake is one of the key contributors to 

obesity.68 As a practical problem, lack of relevant data limits 

policy-makers to focus on dietary components to conduct 

effective interventions aimed at reducing the burden of 

obesity.

On the other hand, defining obesity as an Eco-Bio-Psycho-

Socio-Cultural issue would open new insights to ecological and 

sociocultural approaches in addition to the known biological 

(genetics) and psychological factors. Ecological approach 

emphasizes on specific needs of some countries or regions that 

are exposed to extreme weather conditions that make people 

stay away from outdoor activities. Moreover, in this regard, 

there might be local prevalent dietary habits like having more 

fried foods and availability of food sources such as dates and 

sweets influencing the calorie balance.

These approaches need intersectoral collaborations deal-

ing with obesity. As a result, a wide range of strategies and 

programs should be planned to reduce the prevalence of 

obesity. Some of these programs include influencing the food 

supply to make healthy choices easier; reducing the market-

ing of energy-dense foods and sugar-sweetened beverages, 

especially for children; developing nationwide programs in 

multiple settings; influencing urban environments and trans-

port systems to promote physical activity; increased com-

munications on healthy eating habits, and improved health 

services to manage overweight and/or obese subjects.69

Nutritional interventions regarding early  
life factors and subsequent risk of CVD
Based on cohort studies, there is growing evidence in both 

developing and developed countries that fetal and early child-

hood periods is important in the onset of CVDs in later life 

(Figure 3).70,71 Undernutrition, low birth weight, and lack of 

breastfeeding are among the main factors that predispose a 

child to CVD in adulthood.72 In recent years, after the promo-

tion of health services in Iran, the prevalence of undernutri-

tion under 5 years has significantly decreased.73 However, the 

rate of low birth weight has shown no changes.74 Based on 

the results of the study by Jafari et al,74 low socioeconomic 

status, mothers’ low educational levels, and poor nutritional 

status are among the reasons for unchanged low-birth weight 

rates in Iran. Additionally, based on WHO 2014 statistics, 

only 28% of infants in Iran have exclusively been breastfed 

until 6 months of age.17 Therefore, it seems that more focused 

nutritional education programs should be delivered to young 

women and mothers to improve their nutritional awareness 

during reproductive age and pregnancy.75

On the other hand, childhood and adolescent obesity 

is associated with multiple risk factors for CVD including 

hyperlipidemia, high blood pressure, impaired glucose toler-

ance and high insulin levels, as well as metabolic syndrome.76 

The prevalence of overweight and obesity among Iranian 

children and adolescents has increased during recent years.77 

The national nutritional interventions should target some 

unhealthy dietary habits and lifestyles among this group. The 

results of a nationwide cross-sectional study among adoles-

cents aged 11–18 years showed that regular extracurricular 
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sports activities were significantly lower and the time spent 

watching television was significantly higher in overweight 

or obese than the nonobese subjects.78 Additionally, a sig-

nificant linear association was shown between the frequency 

of consumption of rice, bread, pasta, fast foods, and fatty/

salty snacks and body mass index.78 Also, a significant linear 

association was shown between adolescents’ dyslipidemia 

and the frequency of intake of hydrogenated fats, fast foods, 

cheese puffs, and potato chips.20

It seems that there is a lack of applied educational pro-

grams on healthy nutrition in schools and mass media in Iran. 

Furthermore, providing more facilities for sports will be helpful 

to improve physical activity levels at community levels.79

Micronutrient deficiency among Iranians  
that might predispose them to CVD
Deficiencies of riboflavin, folate, and vitamin D among 

Iranian population might increase the risk of CVD. Based 

on the food balanced sheet data between 2001 and 2006, the 

intake of riboflavin and other B vitamins such as B6 and folate 

were estimated to be low among Iranians.80 About 40%–50% 

of population was estimated to have riboflavin deficiency.80 

Age-adjusted prevalence of low serum folate levels was 

98.67% in men and 97.92% in women.81 Vitamin B deficien-

cies may influence the CVD risk through the increased serum 

homocysteine levels as a known risk factor.82

The results of several studies in Iran showed that the 

prevalence of vitamin D deficiency is very high.83–85 Poor sun 

exposure, religious issues regarding clothing, air pollution, 

and lack of vitamin D fortification programs can explain the 

high prevalence of vitamin D deficiency in Iran and other 

similar Middle East countries.83 On the other hand, the evi-

dence from epidemiological studies showed the association 

between vitamin D deficiency and increased risk of CVD and 

its risk factors such as hypertension, diabetes, and metabolic 

syndrome.86–88 The results of some trials have shown that 

improved status of vitamin D is associated with reduction 

in CVD risk factors,89–91 although the protective effects of 

vitamin D in CVD are controversial and need to be confirmed 

in further randomized clinical trials.92

Therefore, changing dietary habits through applied educa-

tion, proper supplementation programs, and food fortification 

could alleviate prevalent nutritional deficiencies all regarded 

as the most important strategies to reduce CVDs in Iran.
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Figure 3 Developmental origins of health and diseases.
Abbreviation: CVD, cardiovascular disease.
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Summary
Based on the issues discussed above, nutritional strategies 

for future interventions that might prevent CVD in Iran are 

summarized below:

•	 Nutritional education is one of the important strategies 

for preventing CVD that could be delivered to different 

groups of population through mass media, school curricu-

lums, dietary counseling, booklets, continuing medical 

education programs, etc.

•	 Limit using hydrogenated oils containing TFA in food 

industries and confectionary products.

•	 Replacing the hydrogenated oils with healthier vegetable 

oils that include more n-3 fatty acids and developing 

affordable supplies of healthy oils.

•	 Reducing the sodium content of the staple foods such as 

bread.

•	 Producing whole-grain products with acceptable quality.

•	 Maintaining subsidized plans on healthy foods such as 

dairies, fruits, vegetables, and fish.

•	 Appropriate labeling of the food products in terms of 

energy, fats, sodium, TFA, and fiber contents.

•	 Reducing the prevalence of low-birth weight infants 

through promoting mothers’ nutritional status.

•	 Promoting breastfeeding of infants until 6 months of age.

•	 Introducing half-portion size and healthier options in fast 

food restaurants.

•	 Fortification of food products with nutrients that have 

been reported deficient or low in dietary pattern of 

population.

Conclusion
For implementing nutritional intervention to reduce CVDs’ 

risk factors in Iranians, comprehensive collaborations are 

needed between political, agricultural, economical, social, 

and health sectors alongside the research and educational 

organizations. Both governmental bodies and nongovern-

mental organizations should be involved.

Future research
Future researches are required to evaluate the effectiveness 

of the nutritional interventions to reduce CVD incidence 

at population level. There is a lack of well-designed cohort 

studies addressing the main CVD risk factors. We also need 

to define applied cut-off points for the main risk factors based 

on national or local studies that are more relevant and precise 

to our population.

Epigenetics is another field of study to find out the genetic 

basis of CVDs in Iranians.

As indicated in ancient Traditional Persian Medicine 

books (such as The Canon of Medicine by Avicenna, 

980–1037 AD) for centuries, understanding the effect of 

foods and not just the individual nutrients or supplements, 

on both preventing and curing the heart disease and hyper-

lipidemias could be regarded as leading fields of study in 

the near future.
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