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Abstract 

Dietary diversity scoring is a good method to assess quality of individual's diet. The study aimed 

to investigate the association between dietary diversity and body mass index among elementary 

school students in the south of Tehran, Iran. This cross-sectional study was conducted on 

elementary school students, age range of 7-12 years old, in 2015. Data were collected using a 

personal information questionnaire and three 24-h recall questionnaires. Dietary diversity score 

was calculated from the number of food groups in these questionnaires. A total of 536 students, 

258 (48.1%) female and 278 (51.9%) male, were recruited in the study. The mean age of the 

students was 9.43 ± 1.73 years. Seafood consumption was more frequent and beans was lower 

frequent in students at higher BMI (≥95th percentile) than the other children (34% vs 25% and 

71% vs 83%, respectively, p<0.05). However, the statistical analysis failed to find significant 

relationships between children’s body mass index (BMI) with consumption of diary, vegetable, 

fruits, protein, fat, and junk food intake. The association between children's BMI with seafood 

and beans consumption confirmed in multivariate analysis (OR= 1.50 and 0.52, respectively, 

p<0.05). The study finding showed that seafood and beans consumption may influence on 

elementary student BMI. 
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 Adequate nutrition is essential for child's mental and 

physical development.1 Dietary variety defines as 

nutritional quality and adequacy by measuring the 

frequency of foods consumption from different food 

categories over a given time period.2 The American 

dietary guidelines, to promote adequate proportion in 

each food group providing sufficient energy, protein, and 

essential micronutrients,3, 4 can be a good indicator of diet 

quality and household food security.5 The demographic 

and economic transition of developing countries causes 

significant changes in diet and lifestyle that greatly 

impact on population health status.6 Pan American 

Health Organization/World Health Organization 

(PAHO/WHO) has advocated the use of dietary diversity 

for complementary feeding of infants and young 

children.7 Previous studies have highlighted that dietary 

diversity is positively associated with high calorie intake 

among young children in developing countries.8,9 

Similarly, dietary habits with uniform food preferences 

and increased energy intake can contribute to increase 

body fat proportion.10 Children may be the most 

susceptible group to have inadequate eating habits. In 

other word, children unbalanced diet can lead to delay in 

physical growth, and cognitive/emotional development.11 

In addition, childhood  adiposity may predispose 

individual to develop diabetes mellitus, cardiovascular 

diseases, degenerative joint diseases, certain cancers and 

other health risks in the further.10, 12 Previous studies have 

shown that children with a good diverse diet have a better 

growth status than children who consume a steady 

diet.1,13 Food diversity associates with high levels of 

vitamins and essential nutrients availability for human 

body.14 Getting the essential micronutrients, especially 

during childhood period, reduces the risk of underlying 

and metabolic diseases and increases the community 

health status, as well as the quality of individual's life.15,16 

Thus, increasing of people knowledge and information 

about these foods is necessary. The prevalence of 
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overweight/obesity (OW/OB) is rapidly increasing in 

many countries 17, 18 and these have been a matter of 

public concern for decades, independent to economic 

status of those countries.19 Considering the increasing 

prevalence of obesity in children, circumspect decision 

should be made to improve their health.19 On the other 

hand, children obesity is a multi-factorial problem, which 

dietary factors may play the most important role to 

induce it. Association between individual nutrients and 

obesity has been widely studied, but insufficient attention 

has been given on overall dietary diversity and obesity.2,6 

Thus, this study aimed to investigate correlation between 

nutritional diversity score and anthropometric 

characteristics of elementary school students. 

Materials and Methods 

In this cross-sectional study, elementary school children, 

aged 7-12 year-old, were recruited to the survey in 

Tehran's 17th district. Regarding 16% prevalence of 

nutritional disorders in Iranian children,20 with an 4% 

accuracy and the significance level of 95%, the study 

sample size was calculated as 322. According to the 

cluster type sampling method, this number was 

multiplied by 1.5 (coefficient of study) and the number 

increased to 483. Assuming a 10% drop in samples, 532 

students were considered for the final sample size. The 

samples were selected in two stages; in the first stage, 

clusters were selected through systematic random 

sampling from the 17th district schools. Then, from each 

cluster (school), the number of students specified per 

cluster was selected by random number method. Each 

student was interviewed by a trained person to complete 

the PHAO dietary diversity questionnaire. The 

questionnaire score for each person was calculated based 

on the provided guideline. The height and weight of the 

selected students were also measured by standard 

methods. The relationship between the score calculated 

for the questionnaire and anthropometric characteristics 

was investigated. Based on the students BMI 

standardized percentile curves of the body mass index for 

Iranian children,21 students were divided into two groups 

(above or equal to the 95th percentile and below the 95th 

percentile) and the mean score of the questionnaire was 

compared in these two groups. The levels of dietary 

intake (macronutrients and micronutrients) were also 

compared in these groups. 

Statistical Analysis 

Data analysis was performed using SPSS 21 software. 

The mean of variables was compared between the two 

groups by student t-test. To examine the relationship 

between the questionnaire's score and the children 

anthropometric characteristics, the Pearson’s or 

Spearman correlation tests were used. The consumption 

of different types of food in the student sub-groups was 

compared using chi-squared test. The p value less than 

0.05 was considered as a significant level.  

Results 

A total of 536 students aged 7 to 12 years, including 258 

(48.1%) female and 278 (51.9%) male students were 

recruited. The means ± SD of participants' height, weight 

and Body Mass Index (BMI) were 136.48 ± 13.92 cm, 

38.62 ± 12.73 kg, and 20.42 ± 4.78 kg/m2, respectively. 

Average ± SD of the PHAO dietary diversity 

questionnaire score in all subjects was 4.56 ± 1.62. The 

frequency of food intake from different nutritional 

groups during the last 24 hours, the average of BMI for 

consumer in each food group, and correlation between 

the foods consumption in the two groups (according to 

the BMI percentile) is shown in Table 1. Pearson 

correlation test failed to show a significant relationship 

between the total score of the PHAO dietary diversity 

questionnaire with children's BMI, height and weight. 

According to the standardized percentile curves of body 

mass index for children age, the students were divided in 

two groups; above the 95th percentile (n=264, 49.3%) 

and below the 95th percentile (n=272, 50.7%). Table 2 

showed the rate of using different nutritional type in the 

two groups and the association of consumption in each 

group. The binary logistic regression analysis confirmed 

independent relationships between children consumption 

Table 1.  The rate of different nutritional group during last 24 hours, the average BMI for both consumers and non-

consumers of the food group and correlation between consumption and BMI. 

 

 Frequency of 

consumption (%) 

The Mean 

BMI of 

consumers 

The Mean 

BMI of non-

consumers 

p value 

Dairy products (72.8) 390  4.85±20.43  4.60±20.39  0.939 

Vegetables (68.1) 365  4.62±20.45  5.12±20.35  0.807 

Fruits (68.3) 366  4.62±20.43  5.12±20.35  0.818 

Animal proteins (73.7 )395  4.67±20.22  5.06±20.95  0.121 

Frying foods (82.5) 442  4.86±20.38  4.40±20.59  0.696 

Seafood (29.5) 158  4.96±21.25  4.66±20.07  0.009 

Junk foods (39.6) 212  4.88±20.53  4.72±20.34  0.656 

Beans (76.9) 412  4.67±20.00  4.91±21.87  < 0.001 
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of seafood and beans in the two BMI groups (above the 

95th percentile = 1, and below the 95th percentile = 0) 

(Table 3).  

Discussion 

This study examined the dietary diversity score of 7-12 

years old students in Tehran's 17th district and its relation 

with children's anthropometric characteristics. In the 

present study 49.3% of enrolled students had BMI above 

95 percent, indicating a high prevalence of obesity 

among these students. Comparison between the two BMI 

groups (relatively high and low percentile), in bivariate 

and multivariate analysis, revealed that higher frequency 

of seafood consumption, and lower frequency of snacks 

and legumes consumption in children at >95th percentile 

of BMI than the rest of children. The same as the current 

study, Hotloy et al. investigated the relationship between 

nutrition and nutritional adequacy among 77 children, 

which suggested the variation in diet can be as a predictor 

factor for children's anthropometric status.22 Similarly, in 

a Chinese study on 2148 children, aged 12 to 24 months, 

a significant relationship between dietary diversity and 

anthropometric indices has found. In addition, they also 

observed that dietary diversity can induce  the length of 

lactation and the anthropometric indices of children.23 

However, Royo-Bordonada et al. (2003) conducted a 

study to investigate the relationship between diet and 

biochemical indices and body mass index on 1112 

children aged 6-7 years in Spain. The results did not show 

any significant correlation between BMI and dietary 

diversity.24 In short, the results of previous studies and 

the current study, suggest a relationship between dietary 

diversity and anthropometric characteristics can be 

greater in the early life. Some evidences have shown a 

meaningful relationship between diet habits and obesity 

in the same age group of the present study. For example, 

Tanasescu et al. (2000) study on obesity risk assessment, 

conducted in the United States on 53 children, showed 

that juvenile consumption, hours of watching TV, low 

consumption of dairy, and BMI of parents independently 

are predictors factor for children's obesity. Similarly, 

watching television in boys was associated with more 

snacks and sweets consumption.25 In addition, a cross-

sectional study by Gills and colleagues (2002) on 181 

Canadian children at aged 4-16 years old, examined the 

association between aging obesity with fat (especially 

saturated fat) and calorie intakes. This research divided 

children into two groups: obese (BMI> 95th percentile) 

and normal weight (BMI <75th percentile). The results 

showed that children in the obese group received 

significantly more calories, more fat, and saturated fat, 

which the total amount of energy received during the day 

was the main factor determining the chance of 

developing obesity and the type of diet along with this 

factor has a smaller role.26 In the current study, children 

with BMI above 95th percentile had more seafood 

consumption. Torres et al. (2014) conducted a 3-years 

interventional cohort study to reduce obesity prevalence 

of the primary-school-based to promote healthy lifestyle, 

including dietary and physical activity recommendations. 

Two school clusters were randomly assigned to 

intervention (24 schools, 1,222 pupils) or control (14 

schools, 717 pupils). At 28 months, obesity prevalence in 

boys was decreased 2.36% in the intervention group 

(from 9.59% to 7.23%) and increased 2.03% (from 

Table 2.  The rate of different nutritional group during last 24 hours, the average BMI for both consumers and non-

consumers of the food group and correlation between consumption and BMI. 

 

 The frequency of consumption 

in ≥95th percentile BMI group 

(%) 

The frequency of consumption 

in <95th percentile BMI group 

(%) 

p value 

Dairy products (73.1) 193  (72.4) 197  0.923 

Vegetables (67.0) 177  (69.4) 188  0.578 

Fruits (67.0) 177   (69.5) 189  0.578 

Animal proteins (72.3) 191  (75.0 )204  0.494 

Frying foods (81.8) 216  (83.1) 226  0.734 

Seafood  90  (34.1) (25.0) 68  0.023 

Junk foods (39.8) 105   (39.3) 107  0.930 

Beans (70.8) 187  (82.7) 225  0.001 

 

 

 

 

Table 3.  Binary logistic regression between variables of seafood and beans consumption with BMI groups. 

 

 Odd Ratio CI 95% p value 

Lower Limit Upper Limit 

Seafood 1.498 1.026 2.187 0.036 

Beans 0.521 0.344 0.787 0.002 
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7.40% to 9.43%) in the control group. Fish consumption 

was a protector (OR = 0.39; 95% CI 0.23 to 0.67) while 

“fast-food” consumption was a risk factor for childhood 

obesity (OR = 2.27; 95% CI 1.08 to 4.77).27 Smith and 

colleagues (2015) have investigated the association 

between 4-years changes in consumption of protein foods 

and 4-years weight change over a 16 to 24-years follow-

up, adjusted for other lifestyle changes (smoking, 

physical activity, television watching, and sleep 

duration), BMI, and all dietary factors simultaneously. 

Their research found a relative weight loss in peoples 

with more seafood consumption (-0.14 to -0.71 kg; P < 

0.001).28 Protein-rich plant foods such as beans, legumes, 

and soy products play a special role in vegetarian and 

plant-based diets to meet human protein needs for growth 

and health.29  The present study findings showed that 

children with more consumption of beans had BMI <95th 

percentile. Consumption of these foods reported to be 

high in some countries (e.g. beans in Mexico, soy 

products in Japan); however, limited consumption of 

these foods may exist among children.29 A study on 203 

German (2003)  on age 5–6 years children found higher 

beans intake with lower percentage of body fat at age 7 

years (16.98% compared with 17.42%; p = 0.05).30 Thus, 

the present study finding confirmed the previous studies 

about influence protein-rich plant diets on children 

weight and BMI. The present study results suggested that 

seafood consumption had a significant and positive 

correlation with higher BMI. In contrast, legume 

consumption had a significant inverse correlation with 

BMI. Comparison of dairy consumption, vegetables, 

fruits, animal proteins, frying foods and snacks had no 

significant difference between higher BMI groups than 

children in the < 95 percentiles. Thus, the type of foods, 

independent to the foods calorie, can influence on 

children weight gain. 

List of acronyms 

PAHO/WHO - Pan American Health Organization/ 

World Health Organization 

OW/OB - overweight/obesity 

BMI - Body Mass Index  

Authors contributions 

AI involved in the conception and designing the study. 

MJ and PD performed the data collection and 

implementation of the study, also wrote the manuscript. 

AI and SYM supervised the development of work, helped 

in data interpretation and manuscript evaluation. SYM 

helped to evaluate and edit the manuscript and acted as 

corresponding author. 

Acknowledgments None. 

Funding No funding was obtained for this research 

project. 

Conflict of Interest 

Authors declare no conflict of interest. 

Ethical Publication Statement 

We confirm that we have read the Journal’s position on 

issues involved in ethical publication and affirm that this 

report is consistent with those guidelines. 

Corresponding Author 

Sayed Yousef Mojtahedi, Department of Pediatric 

Nephrology, Tehran University of Medical Sciences, 

Bahrami children Hospital, Kiaii str. Damavand str. 

Tehran, Iran. Phone: 00989121417467. 

Email: drmojtahed@yahoo.com 

E-mails of co-authors 

Mohsen Jafari: m_jafari@sina.tums.ac.ir 

Anahita Izadi: dr.anahita.izadi@gmail.com 

Paniz Dehghan: dehghan.paniiz@gmail.com 

References 

1. Annim SK, Imai KS. Nutritional status of children, 

food consumption diversity and ethnicity in Lao 

PDR: Research Institute for Economics and 

Business Administration, Kobe University; 2014. 

2. Fernandez C, Kasper NM, Miller AL, et al. 

Association of dietary variety and diversity with 

body mass index in US preschool children. 

Pediatrics 2016:peds. 2015-307. 

3. Ruel M, Graham J, Murphy S, Allen L. Validating 

simple indicators of dietary diversity and animal 

source food intake that accurately reflect nutrient 

adequacy in developing countries. Report submitted 

to GL-CRSP. 2004. 

4. Ogata BN, Hayes D. Position of the Academy of 

Nutrition and Dietetics: nutrition guidance for 

healthy children ages 2 to 11 years. J Acad Nutr 

Diet 2014;114:1257-76. 

5. Nithya DJ, Bhavani RV. Factors which may limit 

the value of dietary diversity and its association 

with nutritional outcomes in preschool children in 

high burden districts of India. Asia Pac J Clin Nutr 

2018;27:413. 

6. Juonala M, Raitakari M, Viikari JS, Raitakari OT. 

Obesity in youth is not an independent predictor of 

carotid IMT in adulthood: the Cardiovascular Risk 

in Young Finns Study. Atherosclerosis 

2006;185:388-93. 

7. Organization. PWPAHOaWH. Guiding Principles 

for Complementary Feeding of the Breastfed Child 

Washington, DC Geneva, Switzerland; [cited 

2016/07/07]; Available From: 

http://wwwwhoint/nutrition/pu. 2003. 

8. Mirmiran P, Azadbakht L, Azizi F. Dietary 

diversity within food groups: an indicator of 

specific nutrient adequacy in Tehranian women. J 

Am Coll Nutr 2006;25:354-61. 

9. Steyn NP, Nel JH, Nantel G, et al. Food variety and 

dietary diversity scores in children: are they good 

indicators of dietary adequacy? Public health nutr 

2006;9:644-50. 



Dietary diversities score and anthropometric characteristics 

Eur J Transl Myol 29 (3): 276-280, 2019 

- 280 - 

 

10. Lagzdiņa R, Blumfelds L, Rumaka M, Aberberga-

Augškalne L, editors. Dietary Behaviour in 

Students with Different Body Fat Percent. Proc 

Latv Acad Sci B Nat Exact Appl Sci; 2013: Versita. 

11. Kostecka M. Eating habits of preschool children 

and the risk of obesity, insulin resistance and 

metabolic syndrome in adults. Pak J Med Sci 

2014;30:1299. 

12. Singh AS, Mulder C, Twisk JW, et al. Tracking of 

childhood overweight into adulthood: a systematic 

review of the literature. Obes Rev 2008;9:474-88. 

13. Msaki MM, Hendriks SL. Measuring household 

food security using food intake indicators in rural 

Kwazulu Natal, South Africa. Ecol Food Nutr 

2014;53:193-213. 

14. Ssemukasa EL, Kearney J. Six months of exclusive 

breastfeeding recommendation: How applicable is 

the universal exclusive breastfeeding 

recommendation policy? AJFAND 2014;14:9071-

84. 

15. Thorburn AN, Macia L, Mackay CR. Diet, 

metabolites, and “western-lifestyle” inflammatory 

diseases. Immunity 2014;40:833-42. 

16. Hruby A, Meigs JB, O’Donnell CJ, et al. Higher 

magnesium intake reduces risk of impaired glucose 

and insulin metabolism and progression from 

prediabetes to diabetes in middle-aged americans. 

Diabetes care 2014;37:419-27. 

17. Cai W. Nutritional challenges for children in 

societies in transition. Curr Opin Clin Nutr Metab 

Care 2014;17:278-84. 

18. Freire WB, Silva-Jaramillo KM, Ramírez-

Luzuriaga MJ, et al. The double burden of 

undernutrition and excess body weight in Ecuador. 

Am J Clin Nutr 2014;100:1636S-43S. 

19. Zhao W, Yu K, Tan S, et al. Dietary diversity 

scores: an indicator of micronutrient inadequacy 

instead of obesity for Chinese children. BMC public 

health 2017;17:440. 

20. Solki S SL, Jamshidi E. Obesity and Some Related 

Factors Among Students of Elementary Schools in 

Shahryar City. IJEM 2013;14:464-71. 

21. Hosseini M CR, Mohammad K, Jones ME. 

Standardized percentile curves of body mass index 

of Iranian children compared to the US population 

reference. Int J Obes 1999;23:783-6. 

22. Hatløy A, Torheim LE, Oshaug A. Food variety—a 

good indicator of nutritional adequacy of the diet? 

A case study from an urban area in Mali, West 

Africa. Eur J Clin Nutr 1998;52:891. 

23. Taren D, Chen J. A positive association between 

extended breast-feeding and nutritional status in 

rural Hubei Province, People's Republic of China. 

Am J Clin Nutr 1993;58:862-7. 

24. Royo-Bordonada M, Gorgojo L, Ortega H, et al. 

Greater dietary variety is associated with better 

biochemical nutritional status in Spanish children: 

The Four Provinces Study. Nutr Metab Cardiovasc 

Dis 2003;13:357-64. 

25. Tanasescu M, Ferris AM, Himmelgreen DA, et al. 

Biobehavioral factors are associated with obesity in 

Puerto Rican children. J Nutr 2000;130:1734-42. 

26. Gillis L, Kennedy L, Gillis A, Bar-Or O. 

Relationship between juvenile obesity, dietary 

energy and fat intake and physical activity. Int J 

Obes 2002;26:458. 

27. Santiago-Torres M, Adams AK, Carrel AL, et al. 

Home food availability, parental dietary intake, and 

familial eating habits influence the diet quality of 

urban Hispanic children. Childhood obesity 

2014;10:408-15. 

28. Smith JD, Hou T, Ludwig DS, et al. Changes in 

intake of protein foods, carbohydrate amount and 

quality, and long-term weight change: results from 

3 prospective cohorts. Am J Clin Nutr 

2015;101:1216-24. 

29. Newby P. Plant foods and plant-based diets: 

protective against childhood obesity? Am J Clin 

Nutr 2009;89:1572S-87S. 

30. Günther AL, Remer T, Kroke A, Buyken AE. Early 

protein intake and later obesity risk: which protein 

sources at which time points throughout infancy and 

childhood are important for body mass index and 

body fat percentage at 7 y of age? Am J Clin Nutr 

2007;86:1765-72. 

 

Submission: June 09, 2019 

Acceptance: July, 05, 2019 

 

 




