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Introduction
Obesity is a complex, multifaceted and 
preventable disease,[1] which affects more 
than a third of the world’s population.[2,3] 
Today, obesity in children and adolescents 
is one of the main problems of countries.[4] 
Over the past 50 years, studies have shown 
that the most important factors that cause 
early disabilities and deaths have been 
changed from infectious and contagious 
diseases to chronic diseases,[5] so that obesity 
is the cause of many chronic diseases such 
as diabetes and hypertension, and so on.[6] 
Since obesity causes obesity in adolescence, 
obesity in childhood and adolescence is very 
important.[7] Since most nutritional habits are 
formed and established during adolescence,[8] 
it is important to pay attention to the 
nutritional status of individuals, especially 
in childhood and adolescence. In this regard, 
several anthropometric indices have been used 
for assessing obesity in individuals. These 
indices include neck size, waist circumference, 
BMI, waist to hip ratio, waist-to-thigh ratio, 
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Abstract
Background: Anthropometric indices are one of the ways to assess physical growth and nutritional 
status of children and adolescents considering the importance of nutrition in children and the role of 
healthy nutrition in preventing diabetes, obesity and other chronic diseases, the objective of this study 
is determine the relationship between nutritional knowledge and anthropometric indices in children 
and adolescents in Isfahan. Materials and Methods: This survey conducted using multistage cluster 
sampling on 1776 students aged 15–7 years old in Esfahan province in 2015. Nutritional knowledge 
was measured by questionnaire and height, weight, and body mass index (BMI) were measured as 
anthropometric index. Pearson and Spearman coeffi cients, regression, and T Independent were used 
to analyze the data; regression analysis was used to adjust the variables. Results: The mean age of 
students were 12.6 ± 1.9 years. About 50.3% of students were male, and most of them were studying 
in 5th grade of elementary school (23.8%). Most of them had normal status in terms of BMI (60.6%) 
and height (77.8%). There was no signifi cant relationship between the level of BMI and height of 
children and adolescents, and the total score of nutritional knowledge and its domains (P > 0.05), 
direct and signifi cant relationship was found between nutritional knowledge in two domains of 
meals and food habits and age. Conclusion: As no relationship between nutritional knowledge and 
anthropometric index in our study, other factors are effective in this regard, and studies are required 
to be conducted to examine the nutritional attitude and performance, in addition to knowledge.
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and subcutaneous fat. [9] The fi ndings indicate 
an increase in the prevalence of obesity and 
overweight in Iranian children in recent years 
so that the prevalence of overweight in the 
age group of 11–6 years has risen from 12% 
in 1998 to 19% in 2002.[10] Several genetic, 
behavioral, and environmental factors have 
also been recognized effective in causing 
obesity and high body mass index (BMI).[11,12] 
Proper nutrition is one of the most important 
determinants of the incidence of disease and 
health during a lifespan.[13] Nutrition education 
should be the fi rst step in educating the obese 
people.[14] UNESCO has determined one of 
its goals in the planning of primary education 
improving the growth and development of 
potential talents and establishing healthy 
behaviors in children and adolescents.[15] 
Proper and diverse nutrition is one of the most 
important components of health and one of 
the main areas of school health.[16]

The results of a study conducted by 
Kelishadi et al. showed that nutrition in 
Iran is usually limited to the consumption 
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of certain specifi c foods and there is no diversity in food 
consumption.[17] Similar to many developing countries, 
inappropriate nutrition is also increasing in Iran so that a 
study conducted in 6–18 cities in Iran showed that students 
aged 6–18 years have poor nutritional habits.[18] Studies 
in Iran have been carried out in the fi eld of nutritional 
knowledge, but its relationship with anthropometric indices 
has not been investigated.[19] Finally, given the importance 
of nutrition in children and adolescents and the role of 
healthy nutrition in preventing the diabetes, obesity, and 
other chronic diseases, and the lack of a comprehensive 
epidemiological study in Isfahan province, we decided to 
evaluate the relationship between nutritional knowledge 
and anthropometric indices in children and adolescents in 
Isfahan city.

Materials and Methods
This research was a cross-sectional, conducted using 
multistage cluster sampling on 1776 students aged 
15–7 years, studying in one of the primary or secondary 
schools (in public and nonprofi t schools) of Isfahan province 
in 2015. The 95% confi dence interval, the reference 
population of 800,000, the obesity rate in boys was 
33.7%, and the 2% confi dence interval was 2120 students. 
According to attritional rate, 1776 students completed the 
questionnaire. In the fi rst stage, the number of clusters was 
determined by the quota of students in each city, and in 
the second stage, clusters were determined by the quota of 
students in rural and urban areas, and in the third stage, 
the gender quota of the male and female students was 
determined. The classes were randomly selected in each 
school, and the samples were systematically selected, and 
questionnaires were completed. Questionnaires that did not 
respond to 20% or more of the questions were excluded 
from the study. 

A questionnaire was used to assess the knowledge and 
performance of elementary school students in the area of 
nutritional education in the academic year of 2014–2015. 
Its validity and reliability had already been confi rmed the 
validity of the questionnaire was obtain by consulting of 
expert; reliability analysis yielded Cronbach’s alpha value 
of 0.70 for knowledge.[20] The questionnaire contained 
questions about the demographic variables of students 
such as age, gender, educational level, father’s education, 
mother’s education, parent’s job, weight, height, and BMI. 
In the section related to foods group, there were some 
questions about food groups, food meals, food habits, 
minerals, and vitamins. In the section related to foods 
group, there were some questions about food groups 
which contains 7 questions, food meals which contains 
3 questions, food habits which contains 3 questions, 
minerals, and vitamins which contains 5 questions. A total 
of 50 questioners were used to distribute and complete the 
questionnaires. They were trained at the workshop for 8 h 
using the same method. The correct answer is the number 

one, and the wrong answer is zero, and the score was then 
given from 18.

In addition, in order to standardize the questionnaire 
and to complete the questionnaire with minimum error, 
an instruction containing 21 sections was developed 
and provided to the interviewers and observers. 
The questioning was performed at school, and the 
questionnaires were completed using self-administration 
method. Before completing the questionnaire, how to 
complete the questionnaire was taught to students, and 
anthropometric indices were measured by health-care 
providers. These indices included the weight and nonshoe 
height of students. They were measured using Saca medical 
scale (made in Germany) and the strip meter (made in Iran), 
respectively. Finally, the BMI was calculated by dividing 
weight (kg) by height (square meter) of the students. 
To measure the height, the individuals paired their feet 
vertically beside the wall and stood on a fl at surface with a 
right angle to the stripe meter installed on the wall. Heels, 
hips, back, and skull (if possible) needed to stick to the 
wall. The test should look straight and forward, and the 
hands should be comfortable around the body. The subject 
was trained to inhale and lift his body upward. The subject 
slides down the wooden ruler onstrip meter so tip of the 
subject head and records to the nearest 0.1 cm.

We also used a weighted scalable scale to measure the 
weight. The subject should be weighted without shoes 
and at the minimum clothing. To achieve a better result, 
repeated measurements were performed at the same time of 
the day, and nutritional status and dehydration were similar 
to those after evacuating the body (preferably in the 
morning or 12 h after eating food), and the measurement 
was fi nally recorded to the nearest 0.1 kg. One of these 
measurements to determine the optimal weight is the use of 
the BMI and the unit of its measurement is kilograms per 
square meter, calculated by dividing the weight in kg by 
height in square meter. BMI below 5% is regarded as low 
weight, BMI between 5% and 55% is considered normal, 
BMI between 85% and 95% is considered overweight, and 
BMI over 95% is considered obese.[21]

After collecting the questionnaires and qualitative control 
of them, the data were entered into SPSS version 16 
software. (Chicago, IL, USA) Pearson correlation coeffi cient 
was used to determine relationship between BMI and height 
of children and adolescents with total score of nutritional 
knowledge and its domains, to compare the knowledge 
score, in two sexual groups T independent was used, 
Spearman coeffi cient was used to determine the relationship 
between parent’s education and knowledge score and 
regression analysis was used to adjust the variables. The 
statistical signifi cance level was considered as <0.05. Multiple 
linear regression analysis showed that among the demographic 
variables in the table, gender, mother’s education level, and 
father’s level of education were signifi cant predictors for 
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the total score of nutritional knowledge, respectively. In the 
presence of these three variables, BMI, age, and educational 
basis were not signifi cant predictors for the total score of 
nutritional knowledge.

Results
A total of 1776 children and adolescents aged 7–15 years 
were included in the study with a mean age of 
12.6 ± 1.9 years, and the highest frequency (23.8%) was 
in the 5th grade of primary school, of which 893 (50.3%) 
were male and 883 (49.7%) were female. The mean weight 
of the individuals was 42.5 with a standard deviation of 
12.88 kg, mean height of them was 149.1 with a standard 
deviation of 14.7 cm, and mean BMI of them was 18.9 
with a standard deviation of 4.2.

Most of the individuals are in a natural state in terms of 
BMI (60.6%) and height (77.8%) [Table 1].

The fi ndings showed that the mean total score of nutritional 
knowledge in children and adolescents was 43.8%. The 
highest nutritional knowledge of students was related to meals 
with a mean of 71.5, and the lowest was related to food 
habits with mean of 32.01 [Table 2].

Spearman’s correlation coeffi cient showed that there was no 
signifi cant relationship between BMI and height of children 
and adolescents and total score of nutritional knowledge 
and its domains (P > 0.05) [Table 3].

Independent t-test showed that the mean score of total 
nutritional knowledge and all its domains in females 
was signifi cantly more than that in males (P < 0.001). In 
other words, there was a signifi cant relationship between 
students’ gender and their nutritional knowledge [Figure 1].

Pearson correlation coeffi cient showed that nutritional 
knowledge score in two domain of meals and food habits 
had a direct correlation with age (P < 0.001), but the 
total score of nutritional knowledge and its other domains 
showed no signifi cant correlation with age (P > 0.05). 
Spearman correlation coeffi cient showed that the score 
of nutritional knowledge in three domains of nutritional 
habits, minerals, and vitamins had direct correlation 
with educational level (P < 0.001), but the total score of 
nutritional knowledge and the domain of food groups 
showed no signifi cant correlation with educational 
level (P > 0.05) [Table 4].

Spearman correlation coeffi cient showed that the total score 
of nutritional knowledge and domains of food groups, and 
minerals and vitamins had a direct correlation with the 
education level of fathers and mothers (P < 0.05), but the 
nutritional knowledge score in the area of means showed 
no signifi cant correlation with education level of fathers 
and mothers (P > 0.05) [Table 5].

Multiple linear regression analysis showed that among 
the demographic variables in the table, gender, mother’s 

Table 3: Spearman correlation coeffi cients between body 
mass index and height of children and adolescents with 

total score of nutritional knowledge and its domains
Domain BMI level Height level

r P r P
Food groups 0.010 0.67 0.033 0.16
Meals 0.002 0.94 0.015 0.52
Food habits 0.010 0.66 0.057 0.087
Minerals and vitamins 0.002 0.92 0.065 0.076
Total nutritional knowledge 
score

0.009 0.71 0.070 0.063 

Table 1: Frequency distribution of body mass index and 
height in students

Variable Status n (%)
BMI Thin 271 (15.3)

Normal 1076 (60.6)
Overweight 257 (14.4)
Obese 172 (9.7)

Height Short 328 (18.5)
Normal 1382 (77.8)
Tall 66 (3.7)

BMI below 5% is regarded as low weight, BMI between 5% and 
85% is considered normal, BMI between 85% and 95% is considered 
overweight, and BMI over 95% is considered obese. Height below 
3% is regarded as short. Height between 3% and 97% is normal and 
height over 97% is considered tall. BMI: Body mass index

Table 2: The mean total score of nutritional knowledge 
and its domains (out of 100) in the subjects investigated

Domain Mean±SD Minimum Maximum
Food groups 38.3±23.3 0 100
Meals 71.5±2.26 0 100
Food habits 32.01±11.7 0 56
Minerals and vitamins 45.6±27 0 100
Total nutritional 
knowledge score

43.8±13.1 0 79

1–33 poor knowledge score. 34–67 medium knowledge score. 68–100 
good knowledge score. SD: Standard deviation

Table 4: Correlation coeffi cients between age and 
educational level and total score of nutritional 

knowledge and its domains
Domain Age Educational level

r P r P
Food groups 0.010 0.69 0.012 0.65
Meals 0.100 <0.001 0.125 <0.001
Food habits 0.117 <0.001 0.127 <0.001
Minerals and vitamins 0.056 0.09 0.079 0.02
Total nutritional 
knowledge score

0.036 0.12 0.039 0.14

education level, and father’s level of education were 
signifi cant predictors for the total score of nutritional 
knowledge, respectively. In the presence of these three 
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variables, BMI, age, and educational basis were not 
signifi cant predictors for the total score of nutritional 
knowledge [Table 6].

Discussion
In this study, the relationship between nutritional 
knowledge and anthropometric indices was assessed. No 
signifi cant relationship was found between BMI and height 
of children and adolescents and total score of nutritional 
knowledge and its domains. This fi nding was in line with 
the fi ndings of the studies conducted by Safarjani et al.,[22] 
who assessed the nutritional knowledge and anthropometric 
status as well as fi ndings of the study conducted by Nasiri 
Zarrin Ghabaee et al.[23] on female high school students in 
Bojnurd in 2012. In addition, no relationship was found 
between BMI and nutritional knowledge. In the present 
study, the mean score of total nutritional knowledge and 
all its domains in females was signifi cantly more than that 
of males, which is in contrast with results of the study 
conducted by Lynch in the United States.[24] However, in 
a study conducted to examine the nutritional knowledge 
of Norwegian-Swedish Americans, knowledge of females 
was more than that of males.[25] Results of our study also 
showed that nutritional knowledge score in two domains 
of meals and food habits had a direct relationship with 
educational level and age. In other words, there is a direct 

relationship between meals (breakfast, lunch, and dinner) 
and food habits and behaviors, while the total score of 
nutritional knowledge and its other domains did not show 
a signifi cant relationship with the age and educational 
level. In explaining this result, it can be said that people 
pay more attention to their health and their meals and use 
foods with higher nutritional value as their age increases 
and gain more knowledge and experience. The fi ndings of 
this section of the study were consistent with those of the 
study conducted by Mortazavi and Roudbari,[26] who male 
high school students in Zahedan.

Moreover, a direct correlation was found between the total 
score of nutritional knowledge, food groups, nutritional 
habits, minerals and vitamins, and education level of 
fathers and mothers in this study, and results of other 
studies show the positive effect of level of education 
of parents and knowledge of families on nutrition and 
BMI. For example, the study conducted by Jahani et al. 
to examine the effect of nutrition on BMI of secondary 
school students showed the effect of the education level 
of mothers in this regard[27] so that the prevalence of 
overweight and obesity in the children of parents with 
higher education was signifi cant is high.[28] However, in 
the study conducted by Ramazankhani et al., no signifi cant 
relationship was found between the two variables of 
nutritional knowledge and parental education.[29] According 
to a study, parents’ level of education has a positive impact 
on nutrition and BMI, which suggests that parents can 
play an effective role, since their nutritional knowledge 
and behavior would vary due to differences in the level of 
education, population control, and economic and cultural 
status which affect the indices such as BMI, height, or 
weight. Therefore, increasing the knowledge of families, 
especially through media, holding workshops and training 
classes, participating in behavioral adjustment programs, 
promoting nutritional culture, implementing interventional 
programs to prevent maladaptive behaviors have a 
signifi cant role in improving the nutritional status and 
consequently the BMI of children and adolescents.[3] In 
general, it can be stated that importance of knowledge and 
proper nutritional performance of community members, 
especially during adolescence, determining the physical 
health, is evident for all people. Children and adolescents 
spend nearly half their time at school, and given the 

Table 5: Spearman correlation coeffi cients between 
fathers’ and mothers’ education level and total score of 
nutritional knowledge and its domains in children and 

adolescents
Domain Fathers’ education Mothers’ education

r P r P
Domain 0.079 0.02 0.094 0.001
Food groups 0.049 0.11 0.046 0.12
Meals 0.106 <0.001 0.125 <0.001
Food habits 0.079 0.02 0.107 <0.001
Minerals and 
vitamins

0.151 <0.001 0.186 <0.001

Table 6: Multiple linear regression analysis to predict 
the total score of nutritional knowledge in terms of 

demographic variables
Variable Standardized 

coeffi cients
Raw 

coeffi cients
t P

BMI −0.003 −0.010 0.13 0.89
Age education 
level

0.023 0.168 0.60 0.55

Grade 0.031 0.267 0.79 0.43
Father’s level of 
education

0.064 0.406 2.07 0.04

Mother’s level of 
education

0.140 0.918 4.51 <0.001

Sex 0.125 3.285 5.24 <0.001
BMI: Body mass index

Figure 1: Mean total score of nutritional knowledge and its domains 
separately in terms of gender
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presence of millions of students in schools, schools are 
considered as an appropriate place to teach nutrition for 
the students, which its impacts are seen not only in their 
knowledge but also in their nutritional patterns.[30]

Conclusion 
Thus, the inclusion of nutritional training programs in 
schools as well as providing a proper pattern of food 
consumption to them and encouraging them to participate 
in behavioral adjustment programs and so on can be 
a good way to improve their health. Therefore, it is 
the responsibility of the health authorities to promote 
the nutritional knowledge of the families, especially 
adolescents on the healthy nutrition by providing 
appropriate educational programs. To assess knowledge, a 
more complete questionnaire was needed.
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