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Abstract 

 

 Cardiovascular disease (CVD) is a chronic disease prevalent both in developing and developed 

countries. Numerous CVD risk factors associated with nutritional behavior and status in children and 

adolescents set the stage for adult CVD. A significant body of evidence suggests that there is opportunity for 

abolishment of at least some of the adverse manifestations of CVD and ability for health improvement if 

proper nutritional practice is followed during young age. Turkey is a country with a large overall population 

of which a significant part is children and adolescents. Moreover, Turkey is in epidemiological transition 

exhibiting health and nutritional issues of both the developing and the developed world, with more than half 

of all deaths in Turkey related to CVD. Furthermore, Turkey is a country of significant and unusual diversity 

in terms of geography, socio-economic status and origin among others. However, there are not many studies 

assessing the cardiometabolic risk in adolescent and the ones that assess a few risk factors of CVD are 

localized in certain areas. In this work we gather, organize and compare the results of several studies on the 

topic and reach certain conclusions as per the current condition of adolescents in Turkey in regards to 

malnutrition and cardiometabolic risk.  
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1. Introduction  

 

 Cardiovascular disease (CVD) constitutes the 

primary cause of morbidity in the developed 

countries, generating a considerable financial 

burden if combined with the ensuing disability 

and mortality [1]. Interestingly, CVD events have 

become the leading cause of death in developing 

countries as well [1]. The World Health 
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Organization (WHO) has underlined that “there 

are no geographic, socioeconomic or gender 

boundaries in terms of CVD” [2]. In this context, 

CVD is indeed a leading cause of death globally, 

considering both developing and developed 

countries [2]. Developing countries undergoing 

epidemiological transition are particular prone to 

increased incidence of CVD since economic 

development, urbanization, industrialization and 

a series of societal changes reflecting 

Westernization extend secondary changes in 

dietary habits, exercise and lifestyle in general, 

thus modifying risk for a series of chronic 

diseases including CVD. Several identified risk 

factors affect the overall CVD risk including 

demographic characteristics, family history of 

CVD, cigarette smoking, physical inactivity, 

abnormal serum lipids and lipoproteins, increased 

body weight (obesity), hypertension, insulin 

resistance and type 2 diabetes mellitus, vitamin D 

status, polycystic ovaries syndrome (PCOS) and 

mineral status especially for Fe, Se and I [2,3]. 

Low birth weight, folate deficiency and infections 

are newly emerging risk factors particularly 

frequent among the poorest segments of the 

general population in low- and middle-income 

countries (developing countries) [4]. Over 80% of 

worldwide CVD deaths occur in low- and 

middle-income countries, at similar rates between 

genders and often during productive age. The 

disproportionate death rate in the developing 

countries can be attributed to inadequate financial 

resources, limited number of professionals with 

expertise in prevention or management of CVD, 

less access to healthcare services and higher 

exposure to risk factors such as tobacco [4]. 

 There is a strong nutritional component 

determining the overall CVD risk with 

prospective and retrospective studies 

demonstrating that CVD risk factors such as 

obesity, lipid profile, unhealthy diets and inactive 

lifestyle that begin early-on establish trends, 

habits and an overall lifestyle usually maintained 

throughout adulthood [5-8]. There is clear 

evidence associating abdominal adiposity, the 

metabolic syndrome (MS) and CVD [9]. 

Additionally, MS in obese children and 

adolescents is a serious public health issue 

globally [10]. Since dietary habits and patterns 

are shaped and established at younger ages, 

while chronic diseases such as CVD “incubate” 

for years only to be manifested during adulthood, 

monitoring and delineating nutrition factors 

affecting cardiometabolic risk emerges as a 

powerful prevention tool and public health 

strategy, especially when targeting adolescent 

populations that will become the future subject of 

the healthcare systems in a few decades.  

 It is widely accepted that the underlying 

causes and factors for the development of 

atherosclerosis and other circulatory conditions 

exert their detrimental effects from an early age. 

Mounting evidence suggests that poor diet and 

inadequate physical activity during childhood are 

associated with subclinical atherosclerosis and its 

progression in adulthood. Contrastingly, healthy 

dietary patterns during childhood, such as ones 

including adequate intake of vegetables, fruits 

and polyunsaturated fatty acids, are associated 

with lower CVD risk in adulthood [11, 12]. In 

general, eating patterns can exert a significant 

effect on healthy growth and development 

(positive or negative) during childhood and 

adolescence and subsequently on adulthood 

health status [5]. Therefore, providing nutritional 

education and information to young populations, 

creating environments of good nutritional habits 

and securing access to safe, good quality, 

nutritious, healthy foods is critical for optimizing 

health and nutritional status, while reducing risk 

for chronic diseases during the lifespan [13].  

 Turkey has an overall population of 

73,722,988 according to the latest available 

census data (2010 census) of which 50.2% is 

males and 49.8% females. The median age of the 

population in Turkey is 29.2 while median age is 

28.7 for males and 29.8 for females. From the 

total population: 25.6% belongs to the 0-14 year-

old age group, 67.2% belongs to the 15-64 year-

old age group and 7.2% to the >65 year-old age 

group. The proportion of population living in 

Istanbul (most populous city in Turkey) is 18% 

(13,255,685 persons). This metropolitan area is 

followed by Ankara (the capital) with 6.5% 

(4,771,716 persons), Izmir with 5.4% (3,948,848 

persons), Bursa with 3.5% (2,605,495 persons) 

and Adana with 2.8% (2,085,225 persons), 

respectively. While 76.3% of the total population 
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(56,222,356 persons) live in the province and 

district centers (urban population), 23.7% 

(17,500,632 persons) live in small size towns and 

villages (rural population) (Fig.1A) [14]. 

   

 

 
 

 

 
 

Figure 1. A) The map shows the administrative divisions of the Turkish state with their capitals and main cities. The 

darker the green color, the larger the population density of the province. B) The map depicts in color-coded fashion the 

7 regions of the Turkish state.  

 

 Turkey is a middle-income country 

undergoing epidemiological transition and 

Westernization [1], and with a significant 

proportion of young population. In this context, 

Turkey can constitute a good example for 

studying the relation between a dynamically 

changing nutritional status and health status 

determinants such as CVD risk factors in 

adolescent populations. Turkey has experienced 

rapid urbanization and industrialization in the 
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past few decades while receiving influences from 

both Europe and Asia due to its geographical 

location between the two continents. Following 

the global trends in cardiovascular risk transition 

Turkey has seen over the last twenty years a 

marked increase in urbanization, income and 

Western diet prevalence, associated with an 

increase in the body mass index (BMI) and 

fasting plasma glucose values for both males and 

females [1]. With respect to nutritional status, 

Turkey is facing problems of a developing and 

developed country simultaneously. The 

nutritional status of the Turkish general 

population varies significantly exhibiting a high 

heterogeneity directed by several parameters such 

as regional geography, socio-economic status 

(SES), urban-rural settlement, inequality of 

income, and lack of nutrition education among 

others [15]. 

 In Turkey, nutritional education is limited 

and of debatable effectiveness as it lacks practical 

components such as cooking lessons, while the 

overall curriculum and time assigned to the 

subject are rather inconsiderable. Further, there is 

limited number of trained nutritionists and 

dietitians in the country considering the overall 

population due to limited and only recently 

created higher education programs producing 

nutrition graduates. Eating patterns in Turkey are 

particularly diverse following a heterogeneous 

population distributed in various geographical 

locations of the country. In this context, while for 

example the coastal regions of Turkey 

demonstrate more of a Mediterranean-diet eating 

pattern, the central and southeastern regions 

constituting the majority of the country exhibit 

eating patterns mainly based on cereals, pastry 

and red meat rather than fruits and vegetables 

[16]. Nonetheless, according to Food and 

Agriculture Organization (FAO) Food Balance 

Sheets, the general population in Turkey appears 

to be generally well nourished (FAOSTAT, 

1999). However, available data indicate that both 

obesity and CVD are common problems among 

Turkish adults [15]. In this regard understanding 

the nutritional behavior and status of adolescents 

and the relevant trends in relation to risk factors 

for chronic disease such as weight and metabolic 

profile, are key for better public health outcomes 

in the future. For the present review, studies 

were selected from PubMed using relevant 

keywords supplemented by manual search from 

the reference list of identified papers. The studies 

had to be utilizing/reporting data within the last 

15 years in order to reflect the current situation in 

Turkey to the most accurate degree possible. 

 

2. Nutritional landscape in Turkey in relation 

to CVD risk 

 

 The average Turkish diet seems to meet the 

recommended daily intake for energy and most 

nutrients, but not animal protein, calcium, 

vitamin A or riboflavin. Additionally, 

micronutrient deficiencies such as iron deficiency 

anemia and iodine deficiency disorders constitute 

a major problem of undernutrition particularly 

among mothers, women of childbearing age as 

well as schoolchildren [15]. Nevertheless, diet-

related chronic disease such as obesity, CVD, 

type 2 diabetes mellitus and hypertension among 

others are also prevalent in Turkey [15]. An 

increasing consumption of animal food products 

and a reduction in total cereal intake has been 

reported since the 1980’s as a result of increased 

food availability, including Western-type foods, 

along with the rapid social and economic 

transition [17], with public health efforts 

obviously lagging behind in this respect.  

 For instance, the need to improve nutrition 

education of Turkish population by increasing 

consumer use and interest in food label nutrition 

information was demonstrated by a multiple-site 

survey on food and nutrition labeling that 

included 26 regions of Turkey [18]. Among the 

96 participating adolescents (12-17 year olds who 

purchased food for themselves at least twice 

weekly), 39.6% never checked the nutrition facts 

label, 43.7% checked sometimes and 16.7% 

checked frequently, while no participant reported 

to always check the label [18]. Even among those 

who have been checking the nutrition label 

however it is unclear what the level of their 

nutrition knowledge is and how useful the 

information they derive is in terms of improving 

their food choices. Lack of knowledge or 

unwillingness to take into consideration nutrition 

data about the food consumed, increases the 
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possibility for poor food choices (eg. highly 

processed, highly energy dense) which may well 

lead to risk factors associated with induced risk 

for CVD (eg. sodium intake-associated blood 

pressure increase, sub-optimal lipid profile due to 

increased intake of saturated and trans fat, obesity 

due to excessive energy intake). In this context, 

the study indicates the necessity for nutrition 

education in the young population, in addition to 

access and availability of nutrition information as 

tools for controlling risk for CVD and/or other 

chronic diseases by establishing good dietary 

practices.  

 Eating habits such as skipping breakfast or 

excessive intake of carbohydrate-rich foods 

(candy, desserts, soft drinks) in Turkish 

adolescents have been reported for the last 30 

years, in addition to low intakes (< 67% of 

Recommended Daily Allowance) of energy, 

protein, vitamins A and C, riboflavin, iron and 

calcium in both male and female adolescents 

[19]. 

 Compared to American Heart Association 

(AHA) recommendations, Turkish adolescents 

were reported to have a higher fiber, but also total 

fat, saturated fatty acid, cholesterol and sodium 

intake [20].  

 Prospective studies following-up young 

individuals into adulthood have indicated the 

association between youth diet and adult CVD, 

among other modifiable risk factors [21]. 

Less healthy eating patterns characterized by 

overconsumption of refined carbohydrate (rye, 

potatoes) and fat (butter, sausages, milk) were 

associated with higher carotid intima-media 

thickness in adulthood. On the contrary, 

vegetable and fruit-rich diets are likely to protect 

against preclinical adult CVD [21]. 

 The recent dietary habits and nutrition status 

of adolescent populations in Turkey have been 

assessed by several regional studies conducted 

over the last decade (Table 1) [17, 22-27].  

 According to the United States Department 

of Agriculture (USDA) Healthy Eating Index 

(HEI)-2005 and based on a single 24-hour dietary 

recall, no subjects with “a good diet” were 

identified in a population of over 1,000 

adolescents between 14 and 18 years in Turkey’s 

capital, Ankara. A “poor diet” or a “diet that 

needs improvement” was estimated for 42.8% 

and 57.2% of adolescents, respectively [27]. Low 

whole grain, but high total grain, low meat and 

beans, inadequate dairy product consumption and 

less than five servings of fruits and vegetables per 

day reduced the total HEI-2005 score 

significantly. This is a clear indication that the 

eating habits of Turkish adolescent may well 

contribute to the increase of chronic disease risk 

including CVD if they persist through adulthood. 

Higher fat-derived energy and lower fiber levels 

(a dietary practice associated with higher CVD 

risk), differentiated the “poor” and “needs 

improvement” diet groups. In addition, 25.6% of 

adolescents were reported to skip main meal(s), 

whereas the majority consumed three main meals 

and one to four snacks per day [27].  

 In another cohort of 10-14 year old 

adolescents (890 total: 464 boys and 426 girls) in 

Ankara the diet quality was assessed by the 

Mediterranean Diet Quality Index (KIDMED). 

Among the participants a 59.2% majority had a 

mid-quality/needs-improvement diet, 22.9% had 

an optimal diet quality and a 17.9% of the 

participants had a low quality diet. The 

educational level of the mother was observed to 

positively affect the KIDMED score, while the 

low diet quality was related with low levels of 

nutritional knowledge [26]. The participants 

scored low in knowledge pertaining to vegetable, 

fruit and low-fat food consumption, as well as 

optimal eating times and portions. Girls were 

more knowledgeable about the benefits of 

vegetable consumption, while boys had better 

knowledge on fish, chicken, veal, and mutton 

consumption, possibly related to Turkish male 

preference for meat and meat-based foods, along 

with a dislike for vegetables [26]. Adhering to a 

Mediterranean eating pattern from early-on, is 

associated with reduced arterial stiffness in young 

adulthood, further supporting the value of 

healthful diets in cardiovascular prevention. On 

the other hand, eating habits similar to the ones 

observed in the above cohorts may not be 

conducive to long-term cardiovascular health 

[21]. 
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Table 1. Adolescent dietary profile and body weight in various regions of Turkey 

 
 

 

3. Dietary habits, body weight and CVD risk 

in adolescents 

 

 Several studies indicate the relationship 

between poor eating habits and abnormal body 

weight and CVD risk factors in Turkish 

adolescent populations. A cross sectional survey 

of 625 participants, 11-15 year old students (boys 

and girls) in the city of Istanbul, documented a 

very low (1.9%) participant compliance to the 

Food Guide Pyramid (FGP). In fact only 23.4% 

of the children reported to consume at least three 

food groups as per the recommendations, in 

agreement with findings of US-based studies 

[25]. Limited and/or poor adherence to FGP is 

frequently associated with dietary schemes and 

habits, which induce risk of obesity and chronic 

disease including CVD [11, 12]. Although the 

female, overweight and obese participants 

(50.5%, 10.2% and 8.3% of the cohort, 

respectively) seem to have better knowledge of 

the FGP recommendations, their food group 

consumption did not differ significantly from 

their peers [25], indicating that knowledge alone 

does not suffice to ensure good diet practices. Fat 

recommendations were met by 27%, while fruit 

and vegetable recommendation only by 15% of 

the cohort. In addition, daily fast food 

consumption was reported by 31%, meal skipping 

by 60.8%, while daily breakfast consumption by 

51% of the participants [25].  
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 What is more, overweight/obesity was much 

lower than underweight among a cohort of 2,258 

students (1,137 boys and 1,121 girls) between 15 

and 20 years of age in Eskisehir (Western 

Turkey). A 69.9% majority was found to have a 

normal weight, 25.7% were underweight, and 

only 4.4% were overweight or obese students, 

with obesity at 0.6% [17].  

 Always having milk or juice at breakfast was 

reported by 22.2% of the students, with breakfast 

consumption reported as protective against 

obesity. Contrastingly, a higher socioeconomic 

level, being a male and fast food preference were 

predictors of overweight or obesity. According to 

the study authors, being underweight could be 

attributed to not having enough food. However, a 

higher underweight prevalence among girls, 

68.1% compared to 31.9% in boys, could be 

related to body image perception [17].  

 In another survey in Eskisehir with 1,044 

students of 11-14 years from 9 different schools 

with relative social uniformity, 83.1% were 

normal weight, 11.8% were underweight, mostly 

male, and 4.9% overweight including only one 

obese boy. While boys had lower mean BMI 

values for every age group, gender effect on the 

BMI values across the age groups was not 

significant. Gender did not differentiate eating 

attitude in many items of the eating and drinking 

questionnaire used in the study, although girls 

obtained higher scores for healthy habits in 18 

out of 29 items and had significantly higher 

scores only for whole-wheat bread preference and 

weight-control behaviors such as increasing 

exercising or reducing food consumption to 

prevent weight gain. Most of the students 

reported eating meals together with their family 

(83.0%), having breakfast (77.9%), consuming 

daily meat, milk, or eggs (70.2%) and at least one 

portion of vegetables, fruit or salad (68.2%), not 

adding salt without tasting meals first (71.9%), 

and finishing the food presented on their plate 

(54.4%) [22]. 

 In a study including a total of 737 students 

between 11 and 14-15 years, of metropolitan 

(44.8%) and non-metropolitan (55.2%) residence, 

obesity and overweight prevalence was higher in 

the metropolitan area compared to non-

metropolitan area; obesity 8.4% compared to 4.3 

%, and overweight 12.8% compared to 7.3%, 

respectively. Contrastingly, normal and 

underweight prevalence was lower in the 

metropolitan area compared to non-metropolitan 

area; normal 77.4% compared to 82.7%, and 

underweight 1.5% compared to 5.8%, 

respectively.  

 The majority of students from both 

backgrounds reported to have breakfast at home. 

The metropolitan students did not usually have 

lunch at home, but at school canteens or nearby 

restaurants (called “lokanta” in Turkey) and 

generally consumed more snacks, whereas most 

non-metropolitan students had both breakfast and 

lunch at home. A higher income in the 

metropolitan area was associated with higher fast 

food consumption, while a larger family size in 

the non-metropolitan area seemed to decrease the 

risk of overweight and obesity and subsequent 

CVD [24].   

 In a separate study, most of the 1,044 

randomly selected adolescents (12-13 years old; 

516 males and 528 females) from urban areas of 

Istanbul, Ankara and Izmir (the three largest 

cities in Turkey) were shown to be of normal 

weight (74.1%), while underweight and obesity 

co-occurred at similar rates, 12% and 11.9% 

respectively and only 2% of this population was 

obese. Interestingly, overweight and obese boys 

were shown to under-report their energy and 

macronutrient intake to such extend that 

significant differences in these parameters 

emerged compared to the normal weight 

participants [23]. Compared to their normal 

weight counterparts, the overweight males had 

significantly higher triglycerides, total cholesterol 

(C) and low-density lipoprotein cholesterol 

(LDL-C), while the overweight females had 

higher triglycerides and lower high-density 

lipoprotein cholesterol (HDL-C), all recognized 

risk factors for CVD development [23].  

 Of note, the estimated low overweight and 

obesity prevalence in Turkish adolescents is 

concurrent with a weight-control behavior among 

girls demonstrating dieting and exercise behavior 

consistent to a desire to be thinner [22]. Irregular 

eating patterns, desire to be thin and concerns for 

weight gain, have all been reported in various 

regional studies. Interestingly, self-reporting was 
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indicated as a limiting factor in several of the 

included studies also pointing to the fact that 

often times participants were either adopting 

“apologetic” attitudes towards their food choices 

and amounts consumed, or showing low levels of 

nutritional literacy. High fruit and vegetable 

consumption, while desirable in the context of 

heart-healthy eating, is used as a dieting strategy 

among Turkish female adolescents [28]. 

 Along with focusing on a healthy weight, 

eating habits during childhood and adolescence 

require special consideration. Unhealthy dietary 

habits developed and established during this 

critical period require special attention regardless 

of the current weight. For instance, lean BMI 

children that grow to be obese adults seem to be 

susceptible to metabolic syndrome, especially 

with regards to high blood pressure [29]. Overall, 

diet can function as a powerful tool to favorably 

modify a series of risk factors that occur earlier 

than asymptomatic adult CVD. While avoiding 

risk factors while at a young age is the optimal 

approach, opportunities for intervention 

seemingly still exist under compromised 

cardiovascular health in order to reverse the 

condition and salvage a healthier phenotype [21].  

 

4. Body weight and CVD risk factors in the 

adolescents of Turkey 

 

4.1 Cardiometabolic risk in Turkey from 

childhood to adulthood 
 On a global scale childhood obesity has 

increased profoundly over the last decade. 

According to 2010 data, there are approximately 

43 million overweight children under the age of 5 

years old with 35 million (a staggering 81%) 

living in developing countries [30]. There is a 

strong association between excess body weight 

when underage and manifestation of obesity 

during adulthood. More specifically, 90% of 

obese individuals during adolescence are 

predicted to become obese adults, while 75% of 

12-year old obese will grow to be obese adults 

[30, 31]. Further, at least 41% of 7-year old obese 

are expected to be obese during adulthood and 

one fourth of obese pre-school children will also 

be obese as adults [31]. The adult population in 

Turkey is characterized by significant prevalence 

of obesity, CVD, type 2 diabetes mellitus and 

hypertension among other diet-related chronic 

diseases [15]. According to a 2012 WHO report 

[32], 74% of all years of life lost in Turkey are 

attributed to non-communicable diseases 

(particularly of metabolic/nutritional nature), 

while the respective European figure is 80% [32]. 

Obesity prevalence in Turkish adults over the age 

of 20 years is higher than that of Europe for both 

males and females (WHO data Table 2) (WHO 

compares Turkey to Regional Average and 

considers Turkey for comparison purposes as part 

of the European region). A study titled ‘‘Have 

Healthy Diets Protect Your Heart’’ conducted by 

the Turkish Ministry of Health [33] reported that 

in 15,468 individuals over 30 years old, obesity 

prevalence was 21% for males and 41.5% for 

females.  

 In addition to overweight and obesity, a 

considerable overall risk of cardiovascular 

disease is indicated in the Turkish population by 

several lines of evidence. A growing trend in 

central adiposity, combined with an impaired 

protection and high atherogenicity due to a 

combination of genetically low HDL-C (typically 

10-15mg/dl less compared to the populations of 

the USA and Western Europe) with usual LDL-C 

levels [34], and lifestyle factors such as inactivity 

and smoking rather prevalent among Turks, 

generate a major disadvantage for this population 

regarding CVD occurrence and overall health 

[35-38]. 

 Other researchers have indicated that despite 

their lower BMI compared to American 

adolescents, Turkish adolescents demonstrate 

elevated triglycerides; 26.7% versus 25.5% for 

white Americans, 10.5% for African Americans 

and 24.7% for Hispanic Americans [39]. The 

same study also reported significantly lower 

HDL-C levels for Turkish adolescents; 13.4% 

compared to 26.1% for white Americans 11.7% 

for African Americans and 20.2% for Hispanic 

Americans.  In the adult population the 

observations are similar since Turkish adults are 

known to exhibit lower HDL cholesterol and 

higher triglycerides compared to Westerners even 

at lower BMIs [39].   

 



 

Am. J. Biomed. Sci. 2014, 6(4), 290-307; doi: 10.5099/aj140400290    © 2014 by NWPII. All rights reserved                       298 

 

4.2 Obesity among children and adolescents, a 

state inducing CVD risk 

 While it is not entirely clear to what extend 

childhood obesity directly causes adult CVD, 

similar to other lifestyle factors it tends to persist 

over time undermining the overall health of 

individuals [40]. Over the previous two decades 

childhood obesity in Turkey increased from 6–

7% to 15–16% [33]. In Turkey there are studies 

performed at the local level covering various 

geographical regions of the country [41-59]. A 

summary and a comparison of the results of 

available studies on adolescent obesity are shown 

on Table 2. 

  

 

Table 2. Children and adolescence obesity prevalence (%) in various areas of Turkey 

n 
Age 
(yrs) 

Obesity 
Prevalence (%) Author Year Location1  Population2,3 

Female Male 

4,120 6-17 7.3 4.0 Sancak R et al. 1999 Samsun 635,254 

5,795 6-14 1.5 1.8 Akis N et al. 2003 Bursa 1,630,940* 

715 6-15 4.4 4.3 Gozu A et al. 2007 Mardin 82,444 
850 6-15 1.4 1.4 Semiz S et al. 2008 Denizli 620,093 

1,179 6-15 6.6 7.6 Suzek H et al. 2010 Mugla 350,050 

3,460 6-15 9.05 11.97 Battaloglu Inac et al. 2012 Mardin 86,948 

8,848 
11-
18 7.0 8.4 Ercan S et al. 2012 Ankara  4,842,136 

n Age 
(yrs) 

Total Obesity 
Prevalence (%)  

Author Year Location1 Population2,3 

1,311 3-18 4.3 Turan S et al. 2001 Istanbul 9,085,599* 

3,703 6-17 1.6 Krassas et al. 2004 Kayseri 732,354*  

989 
12-
17 1.9 Oner N et al. 2004 Edirne 119,298* 

1,647 
10-
16 3.6 Uckun-Kitapci A et al. 2004 Ankara 3,540,522* 

1,510 6-17 4.8 Simsek F et al. 2005 Ankara 3,540,522* 
1,044 

 
 

6-17 
 
 

2.0 
 
 

Sur H et al. 
 
 

  2005 
 
 

Istanbul 
Ankara  
Izmir 

9,085,599* 
3,540,522* 
2,232,265* 

2,465 6-17 3.6 Turkkahraman D et al. 2006 Antalya 603,190* 
6,924 6-17 6.1 Simsek E et al. 2008 Bolu 120,001 

5,368 6-12 7.8 Saglam H et al. 2008 Bursa 220,4874 

11,629 2-15 6.3 Kalkan Ucar S et al. 2009 Izmir 2,727,968 

924 6-16 3.7 Discigil G et al. 2009 Aydin 573,884 

2,491 
10-
19 6.8 Cizmecioglu F et al. 2009 Kocaeli 1,422,752 

9,048 6-18 2.2 Yuca AS et al. 2010 Van 539,619 

3,600 6-11 1.6 Pirincci E et al. 2010 Elazig 331,479 
1
All locations are urban sites; refer to the map depicted in Fig.1 for exact site location. 

2
Population figures denoted with asterisk (*) are from the 2000 census and refer to the urban population. 

3
All data on population figures are taken from the official Turkish Census Bureau (Genel Nüfus Sayımları Varileri). 

 

 

 Across the included studies, the obesity rate 

in adolescence ranges for girls from 1.4 to 9.05% 

and for boys from 1.4 to 11.97%. In a study 

conducted in 1,510 adolescent participants aged 

6-17 years an average obesity rate of 4.8% was 

observed regardless of gender. In the area of 
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Samsun at a sample of 4,120 participants aged 6-

17 years the obesity rates were 7.3% for females 

and 4.0% for males, while in Mugla the 

respective values from a 1,179 sample were 6.6% 

for females and 7.6% form males (age range 6-15 

years). In 715 adolescent from Mardin 4.4% of 

females and 4.3% of males were obese, whereas 

another study from the same area with 3,460 

participants demonstrated obesity rates at 9.1% 

for females and 12% for males. Contrastingly, in 

a 5,795 cohort from Bursa (6-14 years old) the 

respective obesity rates were only 1.5% and 

1.8%. Similar rates were observed for subjects 

from Denizli (although the sample size was 

smaller reaching 850 participants), where the 

obesity rates were 1.4% for both females and 

males. Finally, in a cohort of 1,044 adolescents 

(age range 6-17) in three major cities in Turkey 

(Istanbul, Ankara and Izmir) the obesity rate was 

only 2% for both females and males. However, in 

another study by Ercan and colleagues [59] with 

a much larger sample, albeit of different age rage 

(8,848 participants aged 11-18) in Ankara the 

rates of obesity were 8.4% for females and 7.0% 

for males. In the same study approximately 

10.6% of females and 6.1% of males were found 

to be overweight (Table 2). Overall obesity 

prevalence ranges from 1.6 to 7.8% in the 

included studies of children and adolescents. 

Adolescent obesity in particular was reported for 

1.9, 3.6 and 6.8% of the adolescent participants in 

Edirne, Ankara and Kocaeli, respectively [49-50, 

55]. An interesting observation from all the 

aforementioned studies is that there is a 

significant range regarding the rates of obesity 

even when the same area is considered. For 

instance, Ankara where one study reports for 

females an obesity rate of 2%, while another 

8.4% (Table 2). There are several potential 

reasons to explain such a remarkable difference 

in the obesity rate prevalence from different 

studies. Besides the considerable difference in the 

sample size, there is a notable difference in the 

geographical representation of the studies. As it 

can be deducted from Figures 1A and 1B, the 

areas covered by the studies available, constitute 

a limited, partial and scattered geographical 

selection as far as areas and populations are 

concerned. Although certainly indicative, the 

study samples are not necessarily highly 

representative of the overall population in 

Turkey. Another important factor that may be 

strongly contributing to the difference in obesity 

prevalence rates is the time difference in terms of 

when the studies were conducted. The studies 

discussed herein span over the last 15 years a 

time period in which one can definitely see the 

results of changing/shifting paradigms in terms of 

dietary patterns and habits particularly in a 

country undergoing rapid urbanization and 

Westernization, as is the case with Turkey. 

Nonetheless, despite the fluctuation regarding 

obesity rates overall, there is a clear trend of 

increase for the rate of obesity for both males and 

females over the years. Further, for the ages 

under 18 years, there is no significant difference 

in the obesity rate between males and females (in 

fact males seem to be at a higher rate compared 

to females). However, in the adult population 

women are much more obese than men [32-33]. 

Another factor potentially contributing to 

different rates of obesity includes different age 

ranges for some studies.   

 Given the fact that there is no 

central/national study or monitoring effort 

regarding the issue of adolescent obesity in 

Turkey, and the fact that there are only a few 

studies with varying sample sizes on the subject, 

it becomes challenging to decipher what a 

reasonably accurate assessment of obesity’s 

magnitude among Turkish adolescent is. Clearly, 

there is significant diversity in Turkey in a 

variety of factors that could determine obesity 

and malnutrition such as access to food, urban vs. 

rural setting or socio-economic status. Even 

though the overall, adolescent obesity rates in 

Turkey do not appear particularly high based on 

the limited data available, according to the WHO 

data, the obesity rate for adults in Turkey is 

definitely high, reaching 22.8% for men and 

35.6% for women (Table 3) [32-33].   

 

4.3 Co-occurrence of overweight/obesity with 

underweight 

 An interesting fact about Turkish adolescent 

nutritional status derives from the rates of 

underweight. A study by Oner and colleagues 

[49] assessed 989 adolescents aged 12-17 from 
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Edirne selected in a systematically random 

manner from each school of Edirne center and 

reported that 11.1% of girls were underweight, 

10.6% overweight and 2.1% obese. On the other 

hand, boys exhibited 14.4% underweight, 11.3% 

overweight and 1.6% obesity. Given the 

limitations of geography and sample size, these 

results are indicative but not necessarily 

representative of Turkey as a whole. However, 

within the study’s population, the underweight 

prevalence is similar with overweight/obese 

prevalence in both genders, an interesting finding 

also reported by other researchers [49].  

 

 

 

 

 The latest national report by the Directorate 

General of the Republic of Turkey Ministry of 

Health Office of Studies [60], released in 2014, 

illustrates that among males and females aged 6-

18 approximately 15% is underweight whereas 

another approximately 5% is severely 

underweight. In the same report, an average of 

14% and 8% of females is overweight and obese 

respectively, while 14% and 10% of males are 

overweight and obese respectively. Performing a 

different read of the data, only about half of the 

adolescent population regardless of their gender 

is at normal BMI. This illustrates that both 

underweight and obesity are equally problematic 

conditions in the case of Turkish adolescent 

further supporting the notion that Turkey is in 

nutritional transition unlike the West (Europe and 

North America) where nutritional status problems 

are primarily obesity-related.  

 Studies in Turkey have underlined the oddity 

of underweight and obesity coexistence among 

Turkish adolescent.  

 

4.4 Social parameters leading to obesity and 

impacting CVD risk 

 A study by Manios et al. [61] investigated 

the relationship between socioeconomic status 

and cardiovascular risk factors (energy intake, 

weight, HDL, LDL, total cholesterol, 

triglycerides) in 510 randomly selected school-

children aged 12-13 years old (257 boys and 253 

girls) from Istanbul. While obesity and 

underweight status co-occurred in this group, 

interestingly enough for adolescents of higher 

socioeconomic background higher energy intake, 

higher rates of obesity and unhealthy blood lipid 

profile (lower HDL-C/total C, higher LDL/total C 

and higher total triglycerides) were observed. The 

authors conclude that higher socioeconomic 

status in fact is associated with higher obesity and 

the related cardiovascular disease risk for 

adolescents [61].   

 Similar observations have been reported by 

another study that assessed obesity rates among 

1,348 participants (age 6-16) to conclude that 

higher socioeconomic status is positively 

associated with obesity in Turkish adolescent 

[54].  

 Another study conducted with 1,044 school-

children from three cities in Turkey, Istanbul 

Table 3. Obesity and overweight prevalence (%) in Turkey according to national and international sources 

  

General Population  

Turkish Ministry of 

Health, 2010* [33] 

Age 6-18 years  

Turkish Ministry of 

Health, 2010* [33] 

Age 18+ years  

Turkish Ministry of 

Health, 2010* [33] 

Age 20+ years 

Turkey - Health 

Profile, WHO 2010 

[4] 

 
Male Female Male Female Male Female Male 

Femal

e 

Obese 12.3% 18.5% 9.1% 7.3% 20.5% 35.7% 22.8% 35.6% 

Overweight 36.9% 27.4% 14.2% 14.4% 39.1% 29.7% n/a n/a 

- WHO, World Health Organization; n/a, non available.  

- NB: For comparison purposes, WHO considers Turkey as part of the European Region.  

*Statistics reported by the Turkish Ministry of Health pertain to 12 major areas of Turkey and are not nation-wide. 



 

Am. J. Biomed. Sci. 2014, 6(4), 290-307; doi: 10.5099/aj140400290    © 2014 by NWPII. All rights reserved                       301 

 

(n=510), Izmir (n=245) and Ankara (n=289) aged 

12 and 13 years, assessed the relationship 

between paternal and maternal level of education 

and cardiovascular risk factors [62]. The authors 

report that higher level of parental education is 

associated with adverse blood lipid profile and 

energy intake, suggesting higher risk for 

cardiovascular disease [62]. This trend of inverse 

correlation of socio-economic status and 

adolescent health status in Turkey, was 

previously observed by another study in two 

groups of 225 students. Compared to the lower 

socio-economic status exhibiting 8% overweight 

and obesity, the incidence of overweight and 

obesity of adolescents from higher socio-

economic status was significantly higher reaching 

22% [63].  

 

4.5 Physiological parameters impacting CVD 

risk 

 In a sample of 592 children aged between 6 

and 14 years who were examined in general 

pediatrics clinics of Istanbul, 32% of children 

were characterized as obese according to BMI 

reference values for Turkish children. The daily 

energy intake between obese and non-obese was 

similar, while performing physical activity was 

reported by 6% of obese and 40.9% of non-obese 

children. Adolescent obesity was strongly 

associated with parental obesity, especially on the 

mother and her family, as well as out of home 

working mother [64]. 

 In a 1,346 adolescent cohort (15-18 years) in 

Manisa, Western Turkey, approximately 3.5% of 

the participants were hypertensive (systolic 

and/or diastolic blood pressure ≥95
th

 percentile 

for sex, age and height). Being at risk of 

overweight or overweight, 10.7% and 3.2%, 

respectively, was positively associated with 

hypertension, suggesting that low hypertension 

risk may be attributed to the low overweight 

prevalence among these adolescents [65]. Similar 

results were observed in another cohort of 1,020 

students (593 males and 427 females, age 14-18) 

in Sivas, a Middle Anatolian province where 

hypertension was prevalent at 4.4% of the 

students. A significant correlation was observed 

between prevalence of hypertension and BMI, but 

not other variables (smoking, age, gender, and 

family history of diabetes) [66]. 

 

4.6 Time-dependent trends of CVD risks 

 There seems to be a trend towards increasing 

obesity for children and adolescents as defined by 

changes of BMI over time. Significant changes 

were observed in Turkish children 

anthropometric and blood pressure characteristic 

between 1990 and 2005 [67]. In 2005 higher 

weight, height and BMI. During the same 15-year 

period and according to international criteria, 

obesity prevalence increased from 0.7 to 3.4%, 

and overweight from 4.2 to 15.8% of the children 

[67]. 

 Atabek and colleagues [68] assessed the 

change in the prevalence of MS of 202 obese 

adolescents (aged 7 – 18 years) in an urban area 

of Turkey (Konya) over 5 years from 2006 to 

2011. Notably, according to this study the rate of 

MS doubled over 5 years moving from 27.2% for 

pre-adolescent and 37.6% for post-adolescent to 

56.4% and 63.3% respectively, with increased 

rates of morbidity and adverse lipid profiles. 

 Agirbasli et al. followed the population 

trends of blood pressure, BMI, lipids and fasting 

glucose among adolescent aged 8-18 [69]. Two 

different cross-sectional studies, one in 1989 

(n=1,385) and one in 2008 (n=1,746) assessed 

BMI, HDL-C, triglycerides, blood pressure and 

fasting glucose levels. The authors concluded that 

there was a significant increase in BMI and high 

blood pressure while the metabolic syndrome 

occurrence doubled over the last two decades 

[69].   

 

5. Additional malnutrition factors 

 

 Apart from low energy intake and the 

associated underweight as discussed above, poor 

eating habits of Turkish adolescents are further 

indicated by several micronutrient deficiencies. 

Iron deficiency and iron-deficiency anemia have 

been reported in several areas in Turkey 

(Istanbul, Ankara, Izmir, Denizli, Edirne). When 

iron status was assessed in the combined 

Istanbul-Ankara-Izmir cohort of 1,014 

adolescents (after excluding those unsuitable for 

iron status assessment due to recent acute illness 

or inflammation), serum ferritin levels indicating 
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iron deficiency (<15g/l) were detected in 19.1% 

of all the participants: 17.5% of the 504 males 

and 20.8% of the 510 females. A higher 

prevalence of iron deficiency was observed in 

males and females of low SES in both males and 

females, although significantly different from 

medium and high SES only among males. 

Compared to medium and high SES, low SES 

males reported lower consumption of red meat, 

fish and citrus fruits, along with higher tea 

consumption. The overall 19.1% prevalence of 

iron deficiency was concurrent with an overall 

3.9% iron deficiency anemia (hemoglobin, Hgb < 

12g/dl), which did not differ significantly among 

the SES groups and between genders. 

Interestingly, a 14.1% prevalence of overweight 

and obesity was estimated for the same 

population [70]. 

 The overall prevalence of anemia in 1,120 

children in Denizli, 672 girls and 448 boys aged 

12 to 16 years, was 5.6%; 8.3% of the girls and 

1.6% of the boys exhibited anemia (Hgb <12 g/dl 

and <13 g/dl, respectively). Iron-deficiency 

anemia was diagnosed in 59% of anemic 

participants, combined iron and vitamin B12 

deficiency anemia in 41% anemic participants, 

while no folic acid deficiency was found. Family 

socio-economic status, regional traditional 

eating habits, irregular eating and concerns for 

gaining weight were important factors in the 

development of adolescent anemia in this 

population [71].  

 In a less recent study, serum folic acid levels 

were found to be deficient for 16.3%, marginal 

for 46% and adequate for 37.6% of an adolescent 

cohort of 704 girls between 12-17 years in the 

Edirne area. Compared to the participants with 

normal folic acid level, the deficient participants 

reported lower intakes of folic acid, zinc, vitamin 

C, energy, protein, carbohydrate, and fat. Poor 

folic acid status was associated with low income 

and the deficiency was more common in rural 

areas, 20.1% compared to 14.7% in urban areas 

[72].  

 Moreover, underweight and short stature 

related to iodine deficiency and goiter as detected 

by palpitation, have been reported in Manisa 

region, Western Turkey [73]. Besides, a 

widespread iodine deficiency,marginal selenium 

levels have been reported for Turkey [74]. 

Overall nutritional status of minerals and 

vitamins is an understudied topic, which requires 

further investigation by the scientific community 

regarding the population in Turkey, in addition to 

weight status and health.  

 

 

 

6. Concluding remarks 

 

 Nowadays, in Turkey adolescents in 

particular are heavily influenced by the eating 

habits and health behavior of western societies, 

reflected for instance in the skipping of breakfast 

and frequent snacking of highly processed 

packaged foods [22]. Despite an international 

reputation for an elaborate cuisine, with regular 

and structured meals, this traditional eating 

pattern is declining over time due to changing 

lifestyles and more complex logistics.  

 As of recently, most Turkish adolescents 

appear to be of normal weight, while overweight 

and obesity co-occur with underweight (Tables 3 

& 4). Unlike overweight and obesity, it is not 

Table 4. Underweight prevalence (%) in Turkey 

  
Age 6-18 years Age 18+ years 

 Male Female Male Female 

Overweight 19.0% 18.6% 1.8% 2.7% 

Source: Turkish Ministry of Health, 2010 [33]  
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currently clear whether/how underweight 

constitutes a risk factor for CVD manifestation. 

Similar to studies and research presented herein, 

underweight was not regarded as a critical risk 

factor for CVD. It nonetheless constitutes an 

interesting observation from a nutritional and 

public health perspective and it cannot be 

excluded as a potentially influencing parameter 

as far as overall health status and particularly 

chronic disease risk are concerned.  

 Numerous approaches assessing dietary 

intake all seem to build consensus on the view 

that an overall dynamic shift towards westernized 

trends is underway in young populations in 

Turkey , particularly those in urban environments 

and of higher socioeconomic status [4, 33, 61-

63]. As Turkey is undergoing rapid urbanization 

these trends are expected to intensify. The fact 

that consistently higher education level and 

socioeconomic status are associated with child 

obesity and less favorable lipid profile, the 

opposite trend of what is observed in the West 

(USA and Europe), indicates the different nature 

of the nutritional problem in Turkey compared to 

the West. In Western societies the cost of fruits 

and vegetables often times makes these food 

choices less likely for disadvantaged populations, 

even though lack of knowledge is not the major 

determinant for different food choices. The 

populations of higher socioeconomic status 

possess both the knowledge and the resources to 

acquire the type of food that confers the 

healthiest outcomes. In Turkey we see for 

instance that despite low prices of fruits and 

vegetables (even adjusted for local purchasing 

power) these foods do not typically constitute the 

choices of children from high socioeconomic 

backgrounds. There seems to be a particular need 

in Turkey for nutrition education at this critical 

age, extended to families and especially mothers, 

regardless of weight and parental 

social/educational level as it is also highly 

probable that unhealthy eating habits may well be 

prevalent among normal weight adolescents also. 

 Adolescent underweight attributed to lower 

energy intakes, irregular eating patterns such as 

meal skipping, may well create a susceptible 

group of individuals for metabolic syndrome in 

adulthood. Altering energy intake and eating 

patterns overtime due to improved food access 

could prepare the ground for expressing features 

of metabolic syndrome in Turkish adults. Rapid 

urbanization and extensive, particularly youth 

relocation to cities may be a reason for changing 

dietary habits, increasing energy, salt and simple 

sugar intake, along with adopting lifestyle factors 

such as smoking and lack of physical activity, 

quick meals or meal-skipping. Moreover, moving 

away from a traditional and more religious-

adherent family environment may lead to alcohol 

overconsumption as well, less access to cooked 

meals but more access to ready-made, massively-

produced, highly-processed foods of questionable 

quality, preparation method and nutritional value 

(fast food, packaged food).  While at large still a 

traditional society, eagerly although selectively 

adopting foreign trends (mainly Western) and 

influences regarding lifestyle, eating habits and 

declining cooking skills, can certainly contribute 

significantly to behaviors that promote 

malnutrition and exaggeration either towards the 

over- or the under- weight condition subsequently 

leading to lower level of good health and higher 

risk for chronic diseases, a trend already detected 

and reported.  
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