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ABSTRACT: Faulty diets and dietary habits during the adolescent period can be a cause of a 

number of health and nutrition-related problems during adulthood. The study was conducted to 

assess the factors that affect Nutritional Status of Adolescent Girls of Secondary Schools in Riyadh, 

Saudi Arabia.For the study, 384 female students aged between 16 -18 were randomly selected from 

eight public and private secondary schools located in west, north, south, and east regions of Riyadh, 

KSA by using multistage stratified sampling and after excluding those with chronic diseases. The 

data with respect to demographic information, frequency of food consumption and skipping the 

meal, physical activity pattern and anthropometric measurements and hemoglobin levels were 

collected using a structured and validated schedule. SPSS Version 22 was used for analyzing the 

data. The categorical variables were described as frequencies and percentages, while the mean and 

standard deviation were used for continuous variables. Chi-Square test was used to find out the 

factors influencing the nutritional status (p = ≤ 0.05). The results of the study showed that the 

prevalence of overweight (18.2%), obesity (11.5%) and Iron Deficiency Anemia (77.6%) were high 

among adolescent females. A statistically significant association was observed between canned 

juices consumption and high body fatness. It was evidenced that lifestyle and faulty food habits are 

strongly associated with obesity and anemia among adolescent girls. Hence awareness programs for 

adolescent girls should be planned and implemented in schools and community centers to promote 

a healthy lifestyle and food habits. 
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1.INTRODUCTION 

Adolescents represent 20% of the world population and 16.7 percent of the population in KSA is 

adolescents. [1] After infancy, adolescence is considered a fast period of growth due to hormonal 

changes [2, 3] and as a sensitive period with respect to physical, psychological, and cognitive 

features.[3,4] Because of all these changes, the adolescent needs special attention for adopting a 

healthy lifestyle. Nutritional Status is a measurement of the degree to which the individual’s 

physiological need for nutrients is being met. [5] Over the past decades, the prevalence of obesity 

and overweight, particularly among children and adolescents has become a major concern in Arab 

countries. [6] Earlier reports indicated that overweight and obesity were higher among private 

school students than public school students as the private school students had a higher level of 

socioeconomic status. [7] Abahussain et al. carried out a study among female adolescents in Al-

Khobar, KSA, and found that 11% percent of females were underweight while 28% were obese or 

overweight. [8] Dietary habits are habitual decisions about what food that individuals or group of 

people eat. There are some common unhealthy dietary practices and habits among adolescents such 

as skipping breakfast, poor consumption of vegetables, fruits, milk, and milk products and high 

consumption of fast foods, and sugar-sweetened drinks, energy drinks and drinks containing caffeine. 

[9, 10] In Kuwait, it was observed that the consumption of milk and milk products, vegetables, 

sweetened beverages, energy drink, and fast foods were higher among male adolescents than 

females. However, the consumption of sweets was higher among female adolescents.[10] Previous 

studies in KSA stated that 49 percent of females in Abha and 15 percent of females from Jeddah 

skipped their breakfast.[9] Adolescents with poor food choices consume food low in minerals and 

vitamins and high in sugar and fat resulting in obesity and associated co-morbidities.[11] The 

adolescents of KSA did not carry out physical activity regularly and female adolescents had the 

habit of spending more than 2 hours per day for using the electronic devices such as TV, video games, 

and computer browsing the web. [9] Iron Deficiency Anemia is common in KSA among adolescents 

because of iron deficient diet and lack of knowledge about iron-rich foods and a balanced diet.[12] 

It was reported that more than half of the girls were anemic in Jeddah. [1] A study among female 

adolescents in India stated that 75 percent of female adolescents had iron deficiency anemia and the 

mild form of anemia is the most prevalent anemia among them. [13] Since there are limited studies 

to assess factors influencing the nutritional status of adolescent females in Riyadh province of KSA, 

the present study was designed to assess the factors influencing the nutritional status of adolescent 
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girls attending secondary schools in Riyadh/ Saudi Arabia. 

2. MATERIALS AND METHODS 

The subjects for the study were selected from four public and four private schools located in north, 

south, east and western regions of Riyadh province of KSA. The samples were equally distributed 

among the public (n1=192) and private (n2=192) schools and also among the four regions. 

Accordingly, 48 adolescent girls each, without any chronic disease, were chosen from the schools 

selected for the study. Multistage stratified sampling was used to select the sample of size of 384 

after considering a population size of 81617 adolescents attending various schools licensed under 

Ministry of Education, KSA by using check market sample size calculator at 5 percent level of 

significance at 95% confidence level. Suitably structured and validated schedules were used to 

conduct face to face interview of the selected subjects to collect the data with respect to demography, 

physical activity pattern, the frequency of food consumption and skipping of meals. Nutritional 

status of the subjects was assessed by anthropometric measurements such as weight, height, skinfold 

thickness and waist and hip circumferences. Hemoglobin level of the subjects was observed to 

analyze iron nutrition. Data were analyzed using SPSS version 22.The categorical variables were 

described as frequencies and percentages, while mean and standard deviation were used for 

continuous variables. Relationships between variables were analyzed by using Yates and Pearson 

Chi-square test and the level of significance used was ≤ 0.05.The study was approved by 

Institutional Review Board of King Abdullah International Medical Research Centre, Riyadh, KSA. 

3. RESULTS AND DISCUSSION 

The study was conducted among adolescent girls with a mean age of 17.1 years. 

Demography of the subjects 

Nutritional status during adolescent years is an essential mainstay of health status and quality of life 

in adulthood. Various factors were reported to influence the nutritional and hence the health status 

of adolescents with different demographics such as the influence of immediate environments 

resembling the studentship in public or private school and lifestyle and dietary habits. The 

demographic characteristics of the study subjects were illustrated in Table 1. The subjects were 

equally distributed among public (n1=192) and private schools (n2= 192) and among the four regions. 

Majority of the subjects (46.60percent) belong to families of income ≥ 10000SAR and of size 7-10 

(59.60 percent) with ≤2 adolescent girls (86.70 percent). 
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Table 1: Demographic characteristics of the study subjects 

Demographic characteristic Details of study subjects (n=384)* 

Region 

North 

West 

East 

South 

 

95(24.70) 

95(24.70) 

96(25.00) 

98(25.50) 

Income (SAR) 

<2000 

2000-5000 

5000-10000 

≥10000 

 

18(4.70) 

82(21.40) 

105(27.30) 

179(46.60) 

Family size 

3-6 

7-10 

 ≥11 

 

106(27.60) 

229(59.60) 

49(12.80) 

No. of adolescent girls in the family 

≤2 

3-4 

5-7 

≥8 

 

333(86.70) 

47(12.20) 

2(0.50) 

2(0.50) 

*Numbers in parenthesis indicate the percentage 

It was observed that the selection of the type of the school was significantly influenced by the 

income of the family (Table 2). 

Table 2: Influence of the family income in selecting the type of school 

Monthly Family income 

(SAR) 

Type of school* Total 

Public school Private school 

<2000 12(66.70) 6(33.30) 18(100) 

2000-5000 59(72.00) 23(28.00) 82(100) 

5000-10000 69(65.70) 36(34.30) 105(100) 

≥ 10000 52(29.00) 127(71.00) 179(100) 

χ 2 value = 59.601 Significant at 0.001 

          *Numbers in parenthesis indicate the percentage 

The parental choice of the type of the school influenced by family income (χ 2 =59.601; p= 0.001) as 

the parents of higher socio-economic class prefers to educate their children in private schools. [14] 
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Physical activity pattern of the subjects 

The physical activity patterns of the selected adolescent girls were detailed in Figure 1. From the 

figure, it was perceived that 71.1 percent of the subjects had the habit of taking exercise. Among 

them, 50.90 percent exercise 1-3 times in a week whereas 27.8 percent exercise daily. Duration of 

one section of physical activity ranged from 15 minutes (24.50 percent); 30 minutes (37.70percent); 

1hour (30 percent) and ≥2 hours (7.7 percent). It was observed that the regularity of doing physical 

activity had a significant influence ( χ 2 =18.557; p=0.001) on the nutritional status of adolescent 

girls. Insufficient physical activity was reported in the Eastern Mediterranean Region.[15]  

Usage of electronic gadgets  

About 99.2 percent of the adolescents under study use electronic gadgets and gaming. The duration 

of their usage ranged from 7-12 hours for 48.8 percent, 3-6hours for 38.6 percent and ≤ 2hours for 

12.6 percent. The adolescent girls of the study had the habit of using electronic gadgets from 2 to 

12 hours a day which might have adversely affected their physical activity.  

 

Food consumption pattern of the subjects 

The food consumption pattern of the subjects (Fig.2) indicated that starchy foods such as cereals 

and grains, fast food items, meat and fatty foods, fruits and vegetables, milk and dairy products, soft 

drinks, canned fruit juice and sweets were included in the daily dietaries of the adolescent girls. 
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Habit of skipping breakfast 

Results of the study indicated that 37.5 percent of the subjects had the habit of skipping breakfast 

regularly. Among them 65.3 percent skipped breakfast due to lack of appetite in the morning 

(Fig.3) and 27.80 percent skip breakfast as they had a lack of time. 

 

About 27.80 percent of the girls skipped their breakfast complaining that they didn’t get time to 

have it. Cross-sectional and longitudinal studies have shown that regularity of skipping breakfast is 

associated with a high body mass index (BMI). [16-22] However, it was found from the study that 

the association between breakfast skipping and overweight/obesity was attenuated, and not 

statistically significant. 

Nutritional status of the subjects  

Nutritional status of the subjects as depicted by Body Mass Index (BMI) showed that majority (64.3 

percent) of them were in the normal BMI range while 35.7 percent of the adolescent girls were either 

over-nourished (29.7 percent) or undernourished (6 percent) (Fig.4). Among the over nourished 

subjects, obesity was prevalent among 11.5 percent and 18.2 percent were overweight. Earlier, [23] 

it was reported that about 34.4 percent of children and adolescents from KSA altogether had over 
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nutrition by overweight, obesity and severe obesity. Region wise distribution of malnutrition 

indicated that southern and eastern region of Riyadh had a high prevalence of underweight (30.4 

percent) whereas western region had the high occurrence of obesity (29.50 percent). The results are 

on par with the findings of the Hamdan and Fahmy. [24] The incidence of obesity increased with 

the increase in family income. Around 54.50 percent of the obese adolescent girls belonged to 

families with monthly family income greater than 10000 SAR. An earlier study from KSA reported 

that overweight and obesity were more prevalent among high-income subjects. [25] 

Distribution of skinfold thickness of the subjects based on BMI is detailed in Table 3. 

Table 3: Distribution of body fat percentage as per skinfold thickness and Body Mass Index 

(BMI) of the subjects 

Body Fat 

percentage* 

Classification of Body Mass Index ** Total p-value 

Under weight Normal Over weight Obese 

Ideal 5(21.7) 9(3.6) 1(1.4) 0 15(3.9) 

0.001*** 

 

Average 17(73.9) 153(61.9) 20(28.6) 4(9.1) 194(50.5) 

Above average 1(4.3) 85(34.4) 49(70) 40(90.9) 175(45.6) 

Total 23(100) 247(100) 70(100) 44(11.5) 384(100) 

*Source: http://newscellar.info/wp-content/uploads/2018/05/body-fat-caliper-measurements-chart.jpg 

**Numbers in parenthesis indicate the percentage *** Significant at p = ≤0.05 Yates Corrected Chi-square = 93.12 

It was observed that fat percentage was significantly influenced by BMI of the subjects (p= 0.001). 

None of the obese subjects were with ideal skinfold thickness whereas 90.9 percent of the obese 

subjects were presented with a skinfold thickness of above average. Among the overweight subjects, 

70 percent had average skinfold thickness and the majority of normal (61.9 percent) and 

underweight (73.9) subjects were with average skinfold thickness. Vide table 4, more than half of 

the adolescent girls were found to have moderate (44.79 percent) to high (10.94 percent) health risk 

of having diet-related non-communicable chronic diseases. The health risk associated with waist hip 
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ratio is significantly influenced by body mass index. Nooyens et al. carried out a study among male 

and female adolescents and reported that overweight adolescents had high skinfold thickness [26] 

and Waist-Hip Ratio (WHR).[27] General and abdominal obesity were highly prevalent among adult 

Saudi females as measured by BMI and WHR.[28]. 

Table 4: Distribution of health risk of the subjects based on waist to hip ratio and BMI 

 

Health risk ** 

BMI category* 
Total p value 

Under weight Normal Over weight Obese 

Lower risk (≤0.80m) 15(65.22) 141(57.09) 14(20.00) 0 170(44.27)  

p= 

0.001** 

 

Moderate risk  

(0.81-0.85m) 
8(34.78) 106(42.91) 30(42.86) 29(65.90) 172(44.79) 

High risk  

(≥ 0.86m) 
0 0 26(37.14) 15(34.10) 42(10.94) 

Total 23(100) 247(100) 70(100) 44(100) 384(100) 

*Numbers in parenthesis indicate the percentage ** Source:  WHO (2008) ***Yates Corrected Chi square =132.22 

Prevalence of iron deficiency anaemia among the adolescent girls 

Figure 5 presents the prevalence of iron deficiency anaemia among the adolescent girls 

 

It was observed that the majority (77.6%) of the adolescent girls were with iron deficiency 

anemia.This result is on par with an earlier study, which observed that 64percent of female college 

students from KSA had Iron Deficiency Anemia.[29] WHO estimated that 27 percent of adolescents 

in developing countries are anemic.[30] Similarly, the previous studies found that 53.6percent of 

adolescents in Jeddah were anemic.[5] However, the findings of the present study exceeded this 

prevalence rates observed in earlier studies. 

Factors that affect the nutritional status of adolescent girls 

Table 5 details various factors that have a significant influence on the nutritional status of adolescent 

girls. 
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Table 5: The factors that affect the nutritional status of adolescent girls 

 

Factors 

Classification of BMI* Test statistic(χ2) and 

level of significance (p) Underweight Normal Overweight Obese 

Type of school 

Public 

Private 

Region 

North  

West 

East 

South 

Monthly Family Income (SAR) 

<2000 

2000-5000 

5000-10000 

≤10000 

Family size 

2 

3-6 

7-10 

≥ 11 

Regularity of doing physical 

activity 

Yes 

No 

Electronic devices 

Yes 

No 

Habit of skipping breakfast 

Skip 

Non-skip 

 

12(52.2) 

11(47.8) 

 

6(26.1) 

3(13) 

7(30.4) 

7(30.4) 

 

0(0.0) 

5(21.7) 

7(30.4) 

11(47.8) 

 

1(4.3) 

4(17.4) 

15(65.2) 

3(13) 

 

 

8(2.9) 

15(13.5) 

 

23(6) 

0(0) 

 

6(4.2) 

17(7.1) 

 

124(50.2) 

123(49.8) 

 

58(23.5) 

68(27.5) 

63(25.4) 

58(23.5) 

 

14(7.6) 

54(21.9) 

70(28.3) 

109(44.1) 

 

0(0.0) 

68(27.5) 

149(60.3) 

30(12.1) 

 

 

182(66.7) 

65(58.6) 

 

246(64.6) 

1(33.3) 

 

96(66.7) 

151(62.9) 

 

35(50) 

35(50) 

 

21(30) 

11(15.7) 

17(24.3) 

21(30) 

 

3(4.3) 

14(20) 

18(25.7) 

35(50) 

 

0(0.0) 

21(30) 

42(60) 

7(10) 

 

 

47(17.2) 

23(20.7) 

 

69(18.1) 

1(33.3) 

 

25(17.4) 

45(18.8) 

 

21(47.7) 

23(52.3) 

 

10(22.7) 

13(29.5) 

9(20.5) 

12(27.3) 

 

1(2.3) 

9(20.5) 

10(22.7) 

24(54.5) 

 

0(0.0) 

12(27.3) 

23(52.3) 

9(20.5) 

 

 

36(13.2) 

8(7.2) 

 

43(11.3) 

1(33.3) 

 

17(11.8) 

27(11.2) 

 

0.138, 0.987 

 

 

7.693, 0.565 

 

 

 

 

2.727, 0.974 

 

 

 

 

8.172, 0.517 

 

 

 

 

 

18.557, 0.001** 

 

 

4.004, 0.261 

 

 

1.595, 0.661 

Total 23(100) 247(100)  70(100) 44(100)  

*Numbers in parenthesis indicate the percentage ** Significant at 0.05 percent level 

As per the table, regularity of doing physical activity has significant influence (χ2 = 18.557;p = 

0.001) on the nutritional status of the adolescent girls. 
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It was found that that the consumption of fatty foods, canned juice, fast food and sweets are very 

high among adolescent girls (Table 6). 

Table 6: Influence of the type of food consumed on body fat percentage 

Type of food Body fat percentage*  

χ2Value 

p-value 

Ideal Average Overfat 

Fatty food 

Yes 

No 

Canned juice 

Yes 

No 

Fast food 

Yes 

No 

Sweet 

Yes 

No 

 

14(93.30) 

1(6.70) 

 

10(66.70) 

5(33.30) 

 

14(93.30) 

1(6.70) 

 

15(100) 

0 

 

181(93.30) 

13(6.70) 

 

172(88.70) 

22(11.30) 

 

175(90.20) 

19(9.80) 

 

186(95.90) 

8(4.10) 

 

160(91.40) 

15(8.60) 

 

147(84.00) 

28(16.00) 

 

152(86.90) 

23(13.10) 

 

165(94.30) 

10(5.70) 

 

0.479 

 

 

6.225 

 

 

1.360 

 

 

0.558 

 

0.787 

 

 

0.044** 

 

 

0.507 

 

 

0.757 

*Numbers in parenthesis indicate the percentage ** Significant at ≤ 0.05 percent 

The body fat percentage was significantly influenced by consumption of canned fruit juices (χ2 = 

6.225 at p=0.044 significant at 0.05%). Excessive fruit juice consumption is associated with 

increased risk for obesity.[31] Table 7 shows the influence of food intake on the hemoglobin level. 

Low hemoglobin levels were indicated for those with regular consumption of sweet and soft drink 

(78.3percent and 78.4percent respectively). The study shows that the percentages of students who 

are anemic relatively consume more fast food (77.6%) and fatty food (77.6%). The habit of 

consuming meat was found among 22.2% of the anemic subjects and 77.8% of non-anemic subjects. 

Food consumption pattern of the adolescent girls indicated that the consumption of foods rich in 

calorie but low in iron such as fatty foods, canned juice, fast food, and sweets was very high among 

them. There is recent scientific evidence that sucrose consumption with low fiber, as in fruit juice, 

is associated with the metabolic syndrome, liver injury, and obesity. [32] 
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Table 7: Influence of type of food intake on hemoglobin level 

Type of food Hemoglobin(mg/dl)*  

Total 

 

χ2Value 

 

P 

value** 

< 𝟏𝟐 Normal 

or >12 

Starchy food 

Yes 

Fruits & vegetables 

Yes 

No 

Meat 

Yes 

No 

Milk & dairy 

products 

Yes 

No 

Fatty food 

Yes  

No 

Canned juice 

Yes 

No 

Soft drink 

Yes 

No  

Fast food 

Yes 

No 

Sweet 

Yes 

No 

 

 

266(77.6) 

 

241(76.8) 

25(86.2) 

 

249(77.8) 

17(73.9) 

 

238(76.8) 

28(84.8) 

 

246(77.6) 

20(76.9) 

 

222(76.8) 

44(81.5) 

 

203(78.4) 

63(75) 

 

236(77.6) 

30(76.9) 

 

256(78.3) 

10(62.5) 

 

77(22.4) 

 

73(23.2) 

4(13.8) 

 

71(22.2) 

6(26.1) 

 

72(23.2) 

5(15.2) 

 

71(22.4) 

6(23.1) 

 

67(23.2) 

10(18.5) 

 

56(21.6) 

21(25) 

 

68(22.4) 

9(23.1) 

 

71(21.7) 

6(37.5) 

 

343(100) 

 

314(100) 

29(100) 

 

320(100) 

23(100) 

 

310(100) 

33(100) 

 

317(100) 

26(100) 

 

289(100) 

54(100) 

 

259(100) 

84(100) 

 

304(100) 

39(100) 

 

327(100) 

16(100) 

 

- 

 

1.363 

 

 

0.187 

 

 

1.117 

 

 

0.006 

 

 

0.569 

 

 

0.416 

 

 

0.010 

 

 

2.184 

 

- 

 

0.243 

 

 

0.665 

 

 

0.291 

 

 

0.936 

 

 

0.451 

 

 

0.519 

 

 

0.920 

 

 

0.139 

*Numbers in parenthesis indicate the percentage ** Level of significance p =  ≤ 0.05 

 

 

 

http://www.rjlbpcs.com/


Turki et al  RJLBPCS 2018          www.rjlbpcs.com       Life Science Informatics Publications 

© 2018 Life Science Informatics Publication All rights reserved 

Peer review under responsibility of Life Science Informatics Publications 

2018 Nov – Dec RJLBPCS 4(6) Page No.273 

 

4. CONCLUSION 

Based on the results of the study, it is recommended to conduct a population-based study to identify 

the actual food and nutrient intake of the adolescents and the contribution of energy and 

carbohydrates from canned juices. Accordingly, nutrition and health awareness programs are to be 

conducted to include balanced diet in the daily dietaries of the adolescent girls and to enhance the 

physical activity of them so as to avoid macro and micronutrient deficiencies or surfeit. 
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