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Abstract:  

Background: The evidence suggests a relationship between lifestyle and diet-related risk factors.  

 

Objective: This study assessed the dietary intake and habits of high school girls in Sistan and 

Bluchistan province, in southeastern Iran. 

 

Methods: In a cross-sectional, descriptive study, 753 high school girls aged 14-18 years old were 

enrolled by a clustered random sampling method. Dietary intake and food habits were evaluated 

by a two-day, 24-hour dietary recall, and a food frequency questionnaire (FFQ). 

 

Results: The analysis of dietary intakes showed that energy, calcium, zinc, vitamin C and folate 

intake, compared to the Dietary Reference Intake (DRI), were found to be lower. The, infrequent 

intake of milk and dairy products, fruits and vegetables, and a high consumption of empty calorie 

foods e.g. salty snacks, sweets, soft drinks and junk foods were seen among adolescents.  
 

Conclusions: The adolescent girls had an improper dietary intake and food habits. Thus, the 

implementation of nutrition education programs in schools and the designing of proper patterns 

towards healthier food choices could help improve eating behaviors, the health maintenance of 

adolescents, and also prevent diet- related diseases in adulthood. 
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INTRODUCTION:                

Adolescence has been shown to be an important period of changes, both physiological and 
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psychological. During this time, changing lifestyle and dietary habits affect dietary requirements 

[1, 2, 3, 4]. 

The association between lifestyle, the consumption of fast foods, and diet-related risk factors 

has been reported in some reports [1, 3]. 

Inadequate1 diet during this time can results in decreased learning ability, delayed sexual 

maturity, iron deficiency, anemia, lock of concentration, impaired school performance, and slow 

growth [4]. Additionally, unsuitable food habits increase obesity / underweight, and the risk of 

incidence of diet-related chronic diseases among adolescents [4]. 

The relationship between the development of atherosclerosis in adulthood with exposure to 

risk factors during childhood and adolescence has been reported in previous studies [5, 6, 7]. 

Among adolescents, both under and over-nutrition are present in particular in developing 

countries [8, 9], which is represented as obese/overweight, then wasting/underweight, and in the 

long term as stunting [8, 10]. 

On the other hand, some of the teenage girls are under a controlled diet to reduce their body 

weight, which may result in nutritional deficiencies [1, 12]. 

Since adolescence is a critical period for the progression of healthy nutrition behaviors, t 

adequate energy, nutrient intake, and healthy snacks in this period can lead to optimal growth, and 

prevent chronic diseases such as obesity, diabetes, cardiovascular disease, and hypertension [2,3]. 

Because of the limited information on energy and macro and macro- nutrient intake in the 

teenage girls of Sistan and Bluchistan Province, South-east of Iran, and considering to social, 

economic, and cultural conditions in this area, it seems such information could guide us for 

implementation of interventional programs, helping young people to avoid unbalanced diets for 

delaying or preventing the development of chronic diseases. 

The present study addresses the intake of energy, macro and micro nutrients, as well as food 

frequency of high school girls in Sistan and Bluchistan Provine. 

 

MATERIALS AND METHODS: 

Subjects: In a cross-sectional study, a sample of 752 adolescent girls 14–18 years was selected 

from high-school students of 8 cities of Sistan va Baluchistan province by cluster sampling. 

Detailed explanations of the sampling and sample size calculation have been described in the 

earlier study [13].  Prior to the study, the adolescents were informed about the objectives and 

methods. 

 

Dietary assessment: Food patterns and dietary intake data were assessed by two questionnaires, 

including a food frequency questionnaire (FFQ), and a two-day, 24–hour dietary recall, 

respectively [14]. The nutrient value of the diet was calculated by food composition analysis 

software. The questionnaires were filled in a personal interview that was conducted by trained 

investigators and a nutritionist. Dietary intake data was collected on all food items and beverages 

consumed on the two previous days. In order to avoid eventual differences between working and 

not-working days, the mean values of calories and nutrient intakes were measured on one 

weekday and one weekend. Mean energy and macronutrient intakes of the adolescents and energy 

percent (E %) of carbohydrate, protein, and fat from total calories consumed, were compared with 

the Dietary Reference Intakes (DRI) [16]. 
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Food Frequency data: The different food /drink items in FFQ included seven categories of major 

foods and beverages consumed by adolescents on a daily or weekly basis. These categories 

included: 1) Bread and Cereal group; 2) Milk and dairy products; 3) Fruits and Vegetables;  4) 

Meats group and substitutes; 5) Fats and  sauces; 6) Sweets ( cakes, chocolate candies ,Donuts, 

etc); 7) Beverages (tea, soft drink and fruit juice) [15]. In addition to the questionnaires, some 

open-ended questions were added for the assessment of food patterns e.g. the consumption of 

breakfast, lunch, and dinner; the consumption pattern of fast foods (frequency and type of food), 

and junk foods (salty snacks). 
 

Statistical analysis: Data were analysis by SPSS software, version 11.5, 2002, SPSS Inc., 

Chicago IL).  The results were represented as mean ± SD and frequency. The evaluation of 

eventual significant differences was carried out by one sample t-test. The difference was 

considered significant at P-value <0.05 levels. 
 

RESULTS:  

The mean ages of the adolescent girls were 16.4 ± 1.3 years old (range 14-18 years). As shown in 

Table 1, mean energy intake in different age groups was 1992.4 ± 753.3 Kcal/day. Mean intake 

and E%  of protein, carbohydrate and fat intake  were (70.1 ± 21.6 g/day ; 14.1 %), ( 269 ± 67.8 

g/day ;  54 % ) and  (70.7 ±  20.1 g/day ; 31.9  %) from total calories consumed,  respectively. 
 

Table 1. Daily energy and nutrient intakes and % of energy intake (E %) of macronutrients in 

adolescent girls compared to the Dietary Reference Intakes (DRIs) [16, 17] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Values are mean ± SD. *P<0.05  

Nutrient variables                    Mean ± SD 

Energy  (kcal/d)                       * 1992.4 ±753.3 

Protein(g/d)                              *    70.1 ±21.6 

%Kcal of Protein                            14.1 % 

Carbohydrate (g/d)                         269 ±67.8 

%Kcal of  Carbohydrate                 54 % 

Total fat    (g/d)                             70.7 ± 20.1 

%Kcal of  Fat                                 31.9% 

Total sugar  (g/d)                           95.6 ± 23.7 

Iron    (mg/d)                                 15.6  ±8.7 

Calcium  (mg/d)                       * 777.3 ± 112.4 

Phosphor   (mg/d)                      1193.6 ±349.1 

Zinc    (mg/d)                           *  9.3  ± 1.3 

Magnesium (mg/d)                      339 ± 134.5 

Sodium   (mg/d)                          1647 ±456.7 

Potassium (mg/d)                       2232.3 ±956.5 

Vitamin A (µg/d)                         763 ±284.4 

Vitamin B1  (mg/d)                      1.8  ±0.2 

Vitamin B2  (mg/d)                      1.8  ± 0.7 

VitaminB12 (µg/d)                       2.8  ± 1.1 

Vitamin C     (mg/d)                 *  46.6 ± 14.5 

Folate  (µg/d)                            * 150.3  ±  45.8 
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Table 2 demonstrates that micronutrient intake values of calcium (777.3± 112.4 mg/day), zinc (7.3 

± 1.3 mg/day), vitamin C (56.6 ± 14.5mg/day), and folate (150.3±49.9) were lower than the 

recommendation of DRI. 

 

Table 2. Consumption frequency of various food items and Junk foods in adolescent girls 

               

 

In Figure 1, the percentage of adolescent girls whose usual dietary intake was less than adequate, 

the intake of the DRI for selected vitamins and minerals was shown. Compared to the 

recommendations of DRI, the most deficiencies were related to iron (71.7%), calcium (75%), zinc 

(65.6%), vitamin C (61.90%) and folate (97.2%) intakes, among adolescent girls. 

 

 

Fig 1.Percentage of adolescent girls ages 14-18 years whose usual dietary intake is less than 

adequate intake of the DRI for selected vitamins and minerals [16, 17]. 

Consumption   frequency              Daily                          weekly                            Seldom                  Never 

Food  items                                                          3-4 times/w      1-2 times/w 

                                                     No        %           No        %         No        %          No        %         No        %  

Bread ,rice and macaroni         657       87.3        86       11.4       10        1.3                -                        - 

Milk and dairy products          123      16.3        158       21        157      20.8       310       41.2       5           0.7 

Fruit and vegetable                   122      16.2        122     16.2        40        5.3        469        62               -   

Meat group and substitutes:   

Fish, Poultry, red meat             240      31.9        245       32.5     199       26.4         45         6         24         3.2 

Egg                                              25        3.3         655         87       55         7.3          13        1.7         5          0.7  

Legumes:                                   405      53.8        298      39.6        38         5            10        1.3         2          0.3   

kidney beans, soybeans, cowpeas,etc 

Nuts                                             5         0.7          50         6.6      345       45.8        312     41.4        43          5.7 

Sauces, butter, cream               298      39.6        315       41.8     105       13.9         30         4            5          0.7 

 Sweets :                                     343     45.5         357       47.5      49         6.5          3       0.4             1          0.1  

(cakes, chocolate, Donuts, cookies) 

Beverages: 

Tea                                             663       88          65         8.6       10         1.3           11        1.5          4          0.5   

Soft drink                                  568      75.4       162        21.5      8          1.1           11        1.5          4          0.5 

Fruit juice                                  20         2.7        495        65.7     205       27.2         31         4.1         2         0.3 

Junk foods                                 638      84.7        72          9.6       35         4.6           5          0.7          3         0.4 

( Salty snacks: chips/corn chips/popcorn/) 
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According to Table 3, the daily consumption of bread and cereals, legumes, sweets, tea and 

soft drinks, and junk foods were found more than other food/drink items, while the intake of 

meats, eggs, milk and dairy products, fruit and vegetable were low. 

 

Table 3. Fast food consumption Frequency of the adolescent girls  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION: The phenomenal growth that occurs in adolescent’s increase energy and nutrient 

needs [3]. Consuming an insufficient diet during this time can lead to stop or slow growth [4]. On 

Food patterns                              Frequency                Percentage 

Eating fast foods                

Yes                                                    354                           47 

No                                                     400                           53 

Type of fast food always taken 

Pizza                                                 175                           49.5 

Sausage / Hot dog                              78                            22  

Hamburger                                         67                            18.9  

 Fries potato                                        5                              1.4   

Fries chicken                                      18                             5.1        

None of the above                              11                             3.1 

Break fast  

Yes                                                  244                           32.4 

No                                                   509                           67.6                                          

Lunch  

Yes                                                    476                          63.2 

 No                                                    257                          36.8 

Dinner  

Yes                                                    322                          42.8 

 No                                                    431                          57.2 
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the other hand, unsuitable food patterns can also result in diet–related chronic diseases in 

adulthood [3, 4]. 

The 1994-96 Continuing Survey of Food Intake By Individuals (CSFII) a two day, 24-hour 

dietary recall data showed that all age groups of children and adolescent girls ages 14-18 years 

were below recommended guidelines for several nutrients [18]. 

The analysis of dietary intakes in our study showed that the mean energy intake (1992.4± 

753.3 Kcal/day) and the percent of mean energy intake (66.8%, data not shown), of adolescents 

were lower than dietary recommended intake. 

With regard to growth spurts in adolescents, the actual need of energy in this time varies 

greatly by physical activity level, basal metabolic rate (BMR), and body composition [16, 17, 18].  

The inadequate intake of energy might be related to dieting for weight loss or avoid weight gain, 

irregular meal patterns [12, 18], main meals skipping [19, 20], or types of food consumed at 

breakfast [7].         

In our study, more than half (67.6%) of the adolescent girls omitted breakfast and dinner 

(57.2%), and nearly one-third of the girls (36.8%) avoided lunch.  Similar results were reported in 

Washi et al [3] study. 

The low intake of energy, as was observed in the present study, may be associated with high 

relative prevalence of underweight (16.2%) compared to overweight (8.6%), among adolescents 

in Sistan and Baluchistan Province that was reported in earlier report [13]. 

The results of the study in relation to the mean E% of macronutrients among students were 

within the dietary recommended range for adolescents [16, 17]. The findings of this study were 

comparable with values reported by earlier studies [1, 3, 21, 22]. However, a higher E% of fat was 

found in some reports [12, 23]. 

The findings on mean protein intake showed an increased consumption in adolescents (70.1 ± 

21.6 g/day), which was more than the recommended intake (46 gr/day), while the protein E% of 

total calorie intake was within the recommended range for protein intake (10-30%). 

It has been reported that US adolescents consume more than adequate values (almost twice 

the recommended intake) of protein [18]. 

In this study more than half (53.8%) of the protein consumed obtained from plant sources 

(low quality proteins) e.g. whole grains and legumes (beans, soya products, split peas, cowpeas, 

etc). Whereas consumption of the main sources of animal protein with high quality e.g. red meat, 

fish, poultry (31.9%), milk and dairy products (16.3%) and egg (3.3%) were found to be low. It 

may explain the increase in the daily proportion of protein intake. 

The plant proteins contain non-heme iron, so they cannot be considered adequate enough to 

provide the body’s iron needs and protect against the anemia. Also indigestible fibers in many 

plant sources can inhibit iron and zinc. Adolescents who do not consume animal–derived products 

are at an increased risk of a low intake of zinc and iron [16]. 

In the present study 71.5% and 65.6% of participations were found to have low iron and zinc 

intake in comparison with the DRI, respectively. Similar findings were reported in Samuelson et 

al [24] study. 

Besides, 88% of students were found to consume tea on daily basis and 36.8% (data not 

shown) of them drank tea with the meal. 
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It has been reported that when tea was drunk with the meal, it significantly inhibited the 

absorption of non-heam iron (25), and the increase the incidence of anemia in children [26], while 

an insignificantly adverse effect has been shown on zinc bioavailability after tea consumption 

[26]. 

Since tea is a common drink in a number of people, especially in this Province, further 

research is required to confirm these findings. 

Considering that carbohydrates are a main source of dietary energy [3, 18], 87.3% of subjects 

in the present study consumed complex carbohydrates (bread, rice or macaroni) daily. The mean 

daily intake and E% of carbohydrate was within the recommended range set by DRI [16, 17] on 

energy intake from carbohydrate (45-65%). The finding was the same as Bergstrom et al [21] 

data. 

Lifestyle changes during adolescence can result in changes in food habits, as they tend to 

consume low nutrient density food items like fast foods, sweets and salty foods, skip daily main 

meals, and have a relatively low vitamin and mineral intake [3, 27]. 

Most adolescents (84.7%) in the present study were found to eat junk foods (salty snacks: 

chips/corn chips/popcorn) and almost two fifth (45.5%) consumed sweet foods. This snack pattern 

was similar to those of several reports [2, 3]. Increased consumption these snacks by children and 

adolescents leads to a high intake of sugar, salt, and fat, and the inadequate intake of other 

nutrients such as vitamin A, C, B12, folate , calcium, phosphorus , magnesium and iron[1,3, 22]. 

Because of accelerated muscular and skeletal growth, and the development of dense bone 

mass, calcium needs increase during adolescents [3, 16, 17].  In the present study calcium intake 

was far below the recommended dose, the same as an earlier study [3], but it had no 

correspondence with Samuelson et al [24] data. The results suggest that high carbonated soft drink 

consumption (75.4%) on a daily basis in this population contributes to a low calcium intake by 

replacing the consumption of milk (16.3%) on a daily basis. 

A carried out by Harnack et al [28], showed that high consumption of soft drinks was found 

to lessen the consumption of calcium and vitamin C. 

The correlation between high a risk of bone fractures and the increased consumption of soft 

drinks was reported in a study by Bigler-Doughten et al [29]. 

The findings showed that almost 61.9% of students had an intake lower of vitamin C than the 

recommended values. This is in parallel to the inadequate consumption of fruit, vegetables and 

fresh juices, which only 16.2%, 2.7% of students were found to consume them daily, and 62% 

seldom ate fruits and vegetables. This finding is dealing with those of several reports [3, 23] 

study, but it had no correspondence with McNaughton et al [2] data. 

Also these foods are considerable sources of vitamins such as folate. This vitamin plays an 

important role in DNA, RNA, and protein synthesis. 

Adequate intake of folate is important for girls who may become pregnant [16]. In our study, 

97.2% of adolescents had been shown to have a folate deficiency. It has been reported that 

adolescents spend a more time outside the home with their friends.  One third of them eat ready-

to-eat foods away from home [3]. High consumption of fast foods has been associated with high 

in added fat, sweeteners, and sodium [3, 17]. 

On the other hand, fast foods are often accompanied by soft drinks [3], as shown in this 

study; 47% of the adolescents consumed different fast foods along with soft drink. Nearly half 
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(49.5%) tended to consume pizza and two fifth (40.9%) consumed Sausages/Hot dogs and 

Hamburgers. 

The mean E% of total fat among Sistan and Baluchistan Province adolescents was within the 

recommended range for fat intake (20-35%) of total energy intake. 

One possible reason might be explained by their less frequent consumption of fat-rich foods 

such as meats, eggs, milk, and dairy products. 

 

CONCLUSIONS: Nutrient data collected for two days, a 24-hour dietary recall and food 

frequency suggests that a low intake of milk and dairy products “a good source of protein and 

calcium”, fruits and vegetables, and high consumption of empty calorie foods e.g. sweets, salty 

snacks, soft drinks and junk foods by adolescents of Sistan and Baluchistan could lead to an 

increased risk of a micronutrients deficiency and diet–related diseases in later life. Thus, 

considering to social, economic, and cultural conditions in this area, it seems an implementation 

of interventional programs towards healthier food patterns can help young people improve dietary 

nutritional quality, and avoid unbalanced diets for delaying or preventing the development of 

chronic diseases. 

 

LIST OF ABBREVIATIONS: Food frequency questionnaire (FFQ); Dietary Reference Intake 

(DRI); Energy percent (E %); Continuing Survey of Food Intake By Individuals (CSFII); Basal 

metabolic rate (BMR). 
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