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Assessment of Obesity, Unhealthy Food Habits, and Nutritional Knowledge
of Primary School Children
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Background: Obesity is one of the main risk factors of chronic diseases in adults. Children obesity is related to adulthood obesity. Some
studies indicate that there is an association between unhealthy food habits and obesity.
Objectives: This study aimed to evaluate the association between obesity, unhealthy food habits, and nutritional knowledge of primary
school children.
Patients and Methods: This cross-sectional survey was carried out to study obesity, unhealthy food habits, nutritional knowledge and
measuring weight, height and waist circumference of 221 grade 4 students, selected by cluster sampling in primary schools of Shiraz,
southern Iran. Also a questionnaire about their nutritional knowledge, socioeconomic status, and frequency of food consumption was
filled out for each of them. The statistical analysis of data was performed using SPSS version 19.
Results: Mean ± standard deviation of body mass index (BMI) and waist circumference (WC) were 18.50 ± 4.99 (kg/m2) and 63.17 ± 8.12
(cm), respectively. The prevalence of obesity, overweight, and central obesity were 14.97%, 15.45%, 38.3%, respectively. Intake of dairy (1.67
± 1.12 serving/d) and fruits with vegetables (3.09 ± 1.93 serving/wk) were significantly less than the recommended amounts (P ˂ 0.001).
The respective frequency of fast food and sweets consumption were 2.37 ± 2.30 (serving/wk) and 18.54 ± 12.42 (serving/wk). Students with
better nutritional knowledge had higher BMI and WC and showed no differences in food intakes but fast foods. Moreover, there were no
significant differences in food habits among the normal, overweight, and obese students.
Conclusions: The results of our study indicated that high prevalence of obesity among children in fourth grade of primary schools in
Shiraz was not the result of unhealthy food habits, but may be affected more by total energy intake or inactivity. Also, it seems that parents’
concerns about the health status of their obese children have led to better nutritional knowledge of their youngsters.
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1. Background
The prevalence of childhood overweight and obesity
during last decades have been a major concern of health
professionals (1). Obese children are at increased risk of
being obese in adulthood (2). Obesity is one of the main
risk factors of chronic diseases mainly diabetes and cardiovascular disorders (3). Results of a systematic analysis
on global prevalence of overweight and obesity in children and adults during 1980-2013, indicated that it has
been risen substantially in developing countries, including Iran (4). Obesity is influenced by genetic and environmental factors mainly diet and lifestyle. Nutritional
transition has led to higher consumption of animal fat,
refined grains, and added sugar among low-income and
middle-income countries (5). A number of studies have
shown that overweight children consume more sweets
and fast-foods, and eat less fruits, vegetables and dairy
products compared to their counterparts with normal
weight (6-8). Nutritional knowledge is one of the factors

influencing food preferences and dietary habits (9). Results of the previous studies on children indicated that
food habits were correlated with nutritional knowledge
(10, 11). Also it is shown that dietary habits are established in early ages and may last for the whole life (12).
Childhood nutritional status could have lifetime health
consequences, and appropriate policymaking is of paramount importance in preventing obesity and reducing
unhealthy food habits among children.

2. Objectives
This study aimed to determine the relationships between obesity and food habits as well as nutritional
knowledge of primary school children.

3. Patients and Methods
This cross-sectional study was carried out on 221 grade 4
students (109 girls and 112 boys) selected by cluster sam-
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pling in 8 elementary schools in Shiraz, Iran. Sample size
was calculated based on α = 0.5, β = 0.2 and r = 0.27 (13) and
then the result was doubled for design effect of cluster
sampling. First of all, we randomly chose 2 out of 4 educational districts with 4 schools in each district (2 girl and 2
boy schools), and in each school the studied classes were
selected randomly. After explaining the purpose of the
study, written informed consent was obtained from all
participants’ mothers. Anthropometric indexes, including weight, height, and waist circumference (WC) were
measured, and body mass index (BMI) was calculated as
weight (kg)/height squared (m)2. Weight was measured
to the nearest 100 g in light clothing by a digital scale
(Glamor, China). Using a non-stretch measuring tape, WC
was measured at the narrowest part of the body between
the breast and heap to the nearest 0.1 cm. Height was measured barefooted to the nearest 0.1 cm using a non-stretch
measuring tape. Overweight and obesity were defined as
BMI ˃ 85th and ˃ 95th percentile with respect to age and
sex of CDC (Centers for Disease Control and Prevention)
curves, respectively (14). WC of more than 90th percentile
for age and sex according to national references was considered as central obesity (15, 16). Nutritional knowledge
was assessed using a questionnaire consisting of 14 questions. Content validity of the questionnaire was evaluated according to Lawshe (17) by 7 experts. Further analysis
was done by converting the nutritional knowledge to an
ordinal variable, ≥ 11 expressed as suitable, 6-10 medium,
and ≤ 5 weak. Food intakes were evaluated by a 168-item
semi-quantitative food frequency questionnaire (FFQ)
(18). Socioeconomic status was evaluated by completing
the questionnaire, including parent’s education and job,
household income, family size, etc. All data was gathered
via face to face interview and were analyzed using SPSS
version 19. We assessed normal distribution of variables
using Kolmogorov-Smirnov test. Descriptive results were
reported as mean ± standard deviation, percent, or frequency. One-way ANOVA (Analysis of variance) test was
used to assess the relationship among BMI, nutritional
knowledge, and food habits. P values less than 0.05 were
considered as significant.

4. Results
A total of 221 children, including 109 (49.3%) girls and
112 (50.7%) boys participated in this study. The demographic and socioeconomic statuses of the participants
are shown in Table 1. According to Table 1, about half of
the mothers and 60% of the fathers had university education, 67% of mothers were housewives, and the average
numbers of participants’ family size and birth order were
4.12 and 1.76, respectively. Mean ± SD of BMI and WC were
18.01 ± 3.52 (kg/m2) and 66.81 ± 9.47 (cm), respectively.
Prevalence of obesity was 14.97%, overweight 15.45%, and
central obesity 38.3%. Average score of students’ nutritional knowledge was 9.27 out of 14 and only 28% of the
students had suitable nutritional knowledge (Table 2).
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Table 3 shows that the average intake of dairy, fruits plus
vegetables, fast foods, sweets, and salty snacks were 2.26
± 1.18 (serving/d), 3.16 ± 1.88 (serving/d), 1.54 ± 2.16 (serving/wk), 1.84 ± 1.62 (serving/d), and 0.36 ± 0.46 (serving/d),
respectively. About half of the students consumed more
than 2 serving/d dairy products and just 14.6% took more
than 5 serving/d fruits with vegetables. The results of onesample t test showed that intake of dairy products and
fruits with vegetables were significantly less than the
recommended serving (P ˂ 0.001). According to Table 4,
students with better nutritional knowledge had higher
BMI and WC, without differences in food intakes but fast
foods. Fast food intakes were significantly higher among
the students with weak nutritional knowledge compared
to those with medium or suitable nutritional knowledge
(P ˂ 0.05). As shown in Table 5, there were no significant
differences in food habits among the normal, overweight,
and obese students.
Table 1. Demographic and Socioeconomic Status of Participants
Gender

No. (%)

Female

109 (49.3)

Male

112 (50.7)

Mothers’ education, y
≤5

6 (3.2)

6-8

23 (12.1)

9-12

72 (37.9)

≥ 13

89 (46.8)

Fathers’ education, y
≤5

6 (3.3)

6-8

13 (7.1)

9-12

55 (29.9)

≥ 13

110 (59.8)

Housewife

137 (67.2)

Mothers ' job
Worker

13 (6.4)

Employee

47 (23)

Self-employment

4 (2)

Doctor/Engineer

3 (1.5)

Fathers’ job
Worker

36 (17.6)

Employee

93 (45.6)

Self-employment

47 (23)

Doctor/Engineer

19 (9.3)

Retired

8 (3.9)

Family size
≤3

41 (20.5)

4-5

148 (74)

≥6

11 (5.5)

Birth order
1

95 (47.3)

2-3

101 (50.2)

≥4

5 (2.5)

Mean ± SD Range

4.12 ± 0.95

2-10

1.76 ± 0.96

1-7
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Table 2. Anthropometric Indices and Nutritional Knowledge of
Children Under Study
Weight, kg

Height, cm
BMI, kg/m2

Mean ± SD

Range

Food Groups

Percent (95% CI)

138.73 ± 6.11

122-155

18.03 ± 3.52 11.52-33.68
69.56 (63.49-75.63)

Overweight

15.45 (10.69-20.21)

Obese

14.97 (10.27-19.67)

Mean ± SD Range Percent

Dairy, serving/day

34.19 ± 8.54 20.6-65.3

Normal

Waist circumference, cm

Table 3. Food Intakes of Children Under Study

2.26 ± 1.18 0.14-7.21

<2

45.4

2-4

45.9

>4

8.9

Fruits, serving/day

Vegetables, serving/day

2.27 ± 1.54

Fruits plus vegetables, serving/day

66.81 ± 9.47 50-98.62

0-8.1

0.89 ± 0.61 0-4.43
3.15 ± 1.81 0.29-9.8

Normal

61.7 (55.29-68.11)

<5

85.4

Central Obesity

38.3 (31.89-44.71)

5-10

14.1

> 10

0.5

Nutritional knowl- 9.27 ± 2.04
edge

2-14

≤5

3.8

6-10

68.2

≥ 11

28

Fast foods, serving/week

Sweets, serving/day

Salty snacks, serving/day

1.52 ± 2.07

0-8

1.84 ± 1.62

0-10.21

0.36 ± 0.46 0-3.62

Table 4. Anthropometric Indices and Food Intakes of Students Under Study in Relation to Nutritional Knowledge a
BMI, Kg/m2

WC, cm

Dairy, serving/d

Fruits and Vegetables, serving/d

Fast foods, serving/wk
Sweets, serving/d

Salty snacks, serving/d

Weak Knowledge

Medium Knowledge

Suitable Knowledge

P Value

16.45 ± 2.19b

17.44 ± 3.16c

19.45 ± 3.94c

< 0.001

63.60 ± 5.61

65.05 ± 8.00c

70.97 ± 11.55c

< 0.001

1.78 ± 0.37

2.23 ± 1.20

2.32 ± 1.12

0.46

3.55 ± 2.42

3.01 ± 1.61

3.44 ± 2.19

0.28

3.56 ± 2.74b

1.45 ± 2.02b

1.39 ± 2.00b

0.02

1.12 ± 0.60

1.93 ± 1.64

1.72 ± 1.73

0.33

0.52 ± 0.55

0.37 ± 0.41

0.33 ± 0.58

0.52

a All values are expressed as mean ± SD.
b P < 0.05.
c P < 0.001.

Table 5. Food Intakes of Students Under Study in Relation to BMI a
Dairy, serving/d

Fruits and Vegetables, serving/d
Fast foods, serving/wk
Sweets, serving/d

Salty snacks, serving/d

Normal BMI

Overweight

Obese

P Valueb

2.25 ± 1.19

2.38 ± 1.17

2.21 ± 1.15

0.85

3.19 ± 1.80

3.13 ± 1.42

3.05 ± 2.33

0.92

1.62 ± 2.21

1.07 ± 1.46

1.55 ± 1.90

0.43

1.81 ± 1.42

2.13 ± 1.87

1.77 ± 2.36

0.62

0.34 ± 0.47

0.49 ± 0.45

0.35 ± 0.46

0.28

a All values are expressed as mean ± SD.
b One way ANOVA.

5. Discussion
Results of our study showed that about 30% of the children were overweight or obese, of whom half were obese.
Besides, 38% of the children had central obesity. The results of other studies in Iran indicate the alarming prevalence of overweight and obesity (19-22). For instance, Behzadnia et al. in their 2009-2010 study reported that 27.4%
Int J School Health. 2015;2(2):e25186

and 12% of primary school children in Sari (north of Iran)
were overweight and obese, respectively (19). Also, Taheri
et al. found that 9.6% of children aged from 6 to11 years in
Birjand were overweight, 9.2% had obesity and 15.7% had
central obesity (20). Assessing eating habits, we found
that about half of elementary school children in Shiraz
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did not consume enough dairy, and in 85% of them, the
intake of fruits plus vegetables was less than the recommended amount. Besides, unhealthy food habits such
as consumption of fast-foods and sweets were common
among them. Similar to our findings, Kelishadi et al. reported that average intake of dairy, fruits, and vegetables
by the elementary school students in Iran, were 14.03,
8.22, and 7.13 serving/wk, respectively. They also found
that the frequency of fast foods consumption was as high
as 2 times per week and for sweets it was 10.38 (23). Also
results of Esfarjani et al. study on 308 grade 1 primary
school children in Tehran showed insufficient consumption of vegetables (123 ± 116 g/d), fruits (343 ± 316 g/d), and
dairy products (383 ± 232 g/d). They also reported that intake of drinks and fast foods were 243 ± 178 g/d and 201 ±
113 g/d, respectively (24). According to our findings, 68%
of the students had medium, 28% good and about 3% low
nutritional knowledge. Choi et al. in Seoul reported that
children’s average score of nutritional knowledge was
6.8 out of 10 (11), which was consistent with our results.
Also, Tallarini et al. found that most of the children and
adolescents in Italy had poor nutritional knowledge (25).
We found that overweight and obese students had better
nutritional knowledge compared to their normal weight
counterparts. But there was no relationship between nutritional knowledge and food habits but fast-food intake.
We assume that there is more concern on eating behaviors of obese children with respect to their higher nutritional knowledge. Results of other studies indicated that
nutritional knowledge of adolescents did not accord with
their BMI (26) or food habits (27). Our results also showed
that BMI and WC were not associated with dietary habits.
Beside the fact that energy intake and energy expenditure
are the main determinants of body weight regulation,
numerous studies found the influence of other factors
on obesity, including socioeconomic status (19, 28, 29),
parental obesity (30-32), breakfast skipping (33-35), and
dietary patterns (36). Rodriguez et al. (37) investigated
the extent to which dietary intake can explain the differences in weight status, and concluded that it was not easy
to find a direct relationship between obesity and snack
consumption, nor was it possible to approve the impact
of fast food contribution to increasing obesity. Moreover, it was more appropriate to assess the relationship
between dietary factors and obesity among the children
by working on dietary patterns instead of food groups.
Besides, similar studies reported that although under the
pressure of parents obese children quit overeating, they
may still eat more than normal weight children. Also they
tend to underestimate their dietary intake consciously or
unconsciously (38).
To the best of our knowledge, there is no study on nutritional knowledge, food choices, and anthropometry
indexes combined, as assessed in this study. The most important limitation of our study was the small sample size,
for which further studies with larger sample size are warranted. Besides, as our main focus was on the association
4

between obesity and food choices as well as nutritional
knowledge, the total energy intake and physical activity were not assessed, which could have helped improve
the study findings. In conclusion, results of our study indicated that high prevalence of obesity among primary
school children in Shiraz was not the result of unhealthy
food habits and may be affected more by total energy
intake or inactivity. Also, it seems that parents’ concerns
about the health status of their obese children have led to
better nutritional knowledge of their youngsters.
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