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Abstract

Objective: To investigate the impact of school 
nutrition education on children’s dietary habits in 
Ardabil, Iran.
Design: A 12-week intervention with nutrition 
education was conducted in three primary schools 
in Ardabil. A total of 600 female students in 
grades 4 and 5 (10–12 years old) were enrolled in 
the study and divided into an intervention group 
and a control group. Dietary data were recorded in 
a food diary and the amount of different types of 
food consumed was noted. Data were analysed us-
ing independent and paired t-tests, and Wilcoxon 
and Mann-Whitney tests.
Results: The children in the intervention group 
reported significantly (p≤0.05) increased con-
sumption of fruit, vegetables and dairy products 
following education: the mean±SD number of 
servings of fruit and vegetables after education was 
3.2±0.02 and 1.02±0.03, respectively,i n the in-
tervention group. The consumption of chips and 
sugar-sweetened drinks was significantly (p≤0.05) 
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decreased in intervention group children, while 
the consumption of oily seeds was significantly 
(p=0.042) increased. There was a significant differ-
ence in the diet diversity score of the intervention 
group (p=0.032) which had a mean±SD diet di-
versity score of 5±0.06 groups/day. Nutrition edu-
cation can affect dietary habits, such as the con-
sumption of fruit, vegetables and dairy products, 
and can improve diet diversity in school students.

Introduction

Nutrition education in schools teaching children 
about nutrition and food choices is recommended 
as part of all school learning. Promoting healthy 
food choices throughout the school environment 
is an important step in developing lifelong healthy 
eating among children [1]. Chronic malnutrition 
is widespread among primary school children in 
many developing countries. Indeed, some stud-
ies have indicated that children in Ardabil suffer 
from chronic malnutrition [2]. The main nutri-
tional problems are stunting, underweight and 
wasting, resulting from poor nutrition in utero 
and from inadequate dietary intake and infectious 
diseases during early childhood [3]. Micronutri-
ent deficiencies, mainly of iron, iodine and vita-
min A, slow growth and mental development and 
increase susceptibility to infection [4]. Most stud-
ies recommend the participation of nutritionists 
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weekly. Food group frequencies were determined 
for the 12-week period (number of dietary por-
tions in the reference period divided by 12). The 
participants also filled out a daily diary in which 
they noted the hours of physical activity spent in 
sports outside school, such as soccer, basketball, 
volleyball and swimming. Each child’s height and 
weight were measured at the beginning and at the 
end of the 12-week intervention.

Interventions
During the 12 weeks, the nutritionist took part 
in a training course (one 2 h meeting each week) 
aimed at improving the dietary habits of children. 
The course covered topics such as macronutrients 
and micronutrients, digestion, the nutritional 
needs of school children, obesity, physical activity, 
communication guidelines and strategies to modi-
fy dietary habits. In the classroom, the nutritionist 
used PowerPoint, discussed the food groups, and 
gave the students one small book and a CD that 
explained the food groups and their importance 
for the body.

Measuring dietary diversity
Dietary diversity was measured by summing the 
number of food groups consumed over 12 weeks. 
The food intake data of the subjects were collected 
using individual food records.

Statistical analysis
Data analysis was performed using SPSS software 
(version 16). Data were analyzed using the inde-
pendent sample t-test and paired samples t-test 
for comparing normal quantitative data. Descrip-
tive statistical analysis (mean, standard error) was 
used to report normal quantitative data. The data 
were tested for normality with the Kolmogorov-
Smirnov sample test. Non-normative quantitative 
data were compared using the Mann-Whitney test 
and Wilcoxon test. In all analyses, p<0.05 was 
considered significant.

Results

Recruitment began in June 2014. The intervention 
started in September 2014 and ran for 12 weeks. 
A total of 600 students completed the study (300 

in nutrition education [5]. Some studies describe 
the presence of nutritionists in the classroom to 
support the teacher, while others report interven-
tions whereby nutritionists train teachers who 
then conduct the intervention. Published studies 
on school-based nutrition education to reduce risk 
factors for obesity have shown conflicting results 
[6]. Our study aimed to evaluate the effectiveness 
of classroom nutrition education by a nutrition-
ist compared to no intervention in promoting the 
consumption of fruit, vegetables, oily seeds and 
dairy products in elementary school-age children 
in Ardabil. The aim of this study was to increase 
children’s consumption of fruit, vegetables oily 
seeds, dairy products and pulses.

Methods and materials

This was a group randomized controlled trial. Six 
hundred school children in three schools were 
randomly assigned to one of two groups: an in-
tervention group (300 children) and a control 
group (300 children). A nutritionist participated 
in a 12-week nutritional training course and, dur-
ing the following 12 weeks, conducted the edu-
cational dietary programme with activities in the 
classroom. Children participating in both groups 
recorded their daily food and snack consumption 
throughout the 12-week intervention and for an 
additional 12 weeks. 

Subjects and design
Six hundred children aged 10–12 years were en-
rolled in this study. These children attended school 
from 8:30 am until 1:30 pm and ate their lunch 
at home. One team of three nutritionists partici-
pated in the intervention. The exclusion criteria 
were children below 10 years or above 12 years 
of age, children attending full-time school (8:30 
am to 4:30 pm), previous participation in a health 
promotion programme, and children with serious 
chronic illness.
Throughout the 12-week study, all participating 
children completed a daily dietary diary by record-
ing what they had eaten during the previous day. 
The food records were collected each day in the 
classroom. The total number of daily dietary por-
tions of each of five food groups was calculated 
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mean±SD of 5±0.06 in the intervention group. 
There was no significant difference in diet diversity 
in the control group. After education there was a 
significant difference between study groups in diet 
diversity (intake of fruit, vegetables, legumes, oily 
seeds and dairy products) (p≥0.05). The intake of 
legumes was not significantly changed in either 
group after the intervention (p≥0.05). 

Discussion

Childhood growth and nutrition is very impor-
tant for child development, and it is essential to 
promote nutrition among young people as health 
promotion starting from early in life has a large 
impact on health and well-being during childhood 
and in later life [7]. Nutritional information is a 
vital component of student training [8]. Nutrition 
education in childhood is very important as many 
dietary habits are established in childhood. 
We have tested the hypothesis that a dietary edu-
cation intervention conducted by a nutritionist 
can change the dietary habits of school children. 
Analysis of the results indicates that children who 
received a nutrition education programme posi-
tively changed their dietary habits. They increased 
their consumption of fruit, vegetables and dairy 
products and decreased their consumption of chips 

in an intervention group, and 300 in a control 
group). The baseline characteristics were similar 
for the two treatment groups (Table 1).

The children in the intervention group reported 
significantly (p≤0.05) increased consumption of 
fruit, vegetables and dairy products after educa-
tion. The mean±SD number of servings per day of 
fruit and vegetables after education was 3.2±0.02 
and 1.02±0.03, respectively, in the intervention 
group. The consumption of chips and sugar-sweet-
ened drinks was significantly (p≤0.05) decreased 
in the intervention group, while the consumption 
of oily seeds was significantly (p=0.042) increased 
at 0.1±0.023 serving/day after education. After 
the intervention there was significant difference 
in the diet diversity score (p=0.032) which was a 

Table 1 - Baseline characteristics of the 600 subjects

Table 2 - Diet diversity: intake of fruit, vegetables, legumes, oily seeds and dairy products before and after nutrition education

Intervention 
group (N=300)

Control group 
(N=300) p Value*

Age (years) 11.30±0.45 11.26±0.33 0.256

Weight (kg) 44.56±2.38 44.44±3.42 0.148

Height (cm) 153.92±14.35 153.75±12.86 0.129

BMI (kg/m2) 19.02±3.56 19.08±4.88 0.146

Values are mean ± SD
*Based on the independent t-test

p Value# Intervention group Control group

Before After p Value* Before After p Value*

Fruit (servings/day) 0.023 1.5±0.03 3.2±0.02 0.0001 1.4±0.08 1.42±0.02 0.125

Vegetables (servings/day) 0.050 0.5±0.01 1.02±0.03 0.023 0.8±0.04 0.8±0.02 0.852

Legumes (servings/day) 0.038 0.1±0.03 0.12±0.05 0.085 0.2±0.05 0.2±0.03 0.563

Oily seeds (servings/day) 0.041 0.05±0.001 0.1±0.023 0.042 0.02±0.002 0.02±0.005 0.365

Dairy products (servings/day) 0.028 1.02±0.01 2.36±0.08 0.041 1.5±0.07 1.4±0.03 0.062

Chips (servings/day) 0.015## 1.5±0.02 0.7±0.03 0.033 1.2±0.02 1.3±0.4 0.086**

Sugar-sweetened drinks (servings/day) 0.018## 0.1±0.02 0.05±0.003 0.021 0.2±0.05 0.3±0.06 0.051**

Diet diversity score (groups/day) 0.044 4.2±0.09 5±0.06 0.032 4.1±0.09 4.03±0.08 0.122

*Based on paired samples t-test   **Based on the Wilcoxon test    #Based on independent samples t-test (after education)   ##Based on the Mann-
Whitney test
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that school-based nutrition education can reduce 
the prevalence of overweight and increase fruit and 
vegetable consumption [17]. 

Limitations
The main limitation of the study was the lack of 
blinded randomization. Another limitation was 
that the amount of food consumed was declared 
but not verified, so that students could have given 
a better answer just to show that they had under-
stood the lessons without really changing their di-
etary habits.

Conclusions
Based on our study, school-based nutrition edu-
cation can affect students’ dietary habits, can in-
crease the consumption of fruit, vegetables, oily 
seeds and dairy products, and can improve dietary 
diversity.
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