
Vol 6 Issue 4, Oct-Dec 2017                                             www.mintagejournals.com                                                                                            4 

 

 

Original Article 

THE PREVALENCE OF DEVELOPMENTAL DISORDERS AMONG PRIMARY SCHOOL 
STUDENTS IN HAMADAN AND ITS RELATIONSHIP WITH SOCIOECONOMIC FACTORS 

IN 2014 

NAHID MOHAMMADI
1
, FATEMEH CHERAGHI

2
, LATIFEH FELEGARI

3
, MARYAM BABAEI

4
, MARYAM 

ZANGENEH
5
, ALI REZA SOLTANIAN

6
, AREZOO SHAYAN

7
* 

1Chronic Diseases (Home Care) Research Center and Mother and Child Care Research Center, Hamadan University of Medical Sciences, 

Hamadan, Iran. 2Associate Professor, Research Center for Chronic Disease (home care), School of Nursing and Midwifery, Hamadan University of 

Medical Sciences, Hamadan, Iran. 3MA.Hamadan University of Medical Sciences, Hamadan, Iran. 4Instructor of Nursing, School of Nursing and 

Midwifery, Azad University of Toyserkan Hamadan , Toyserkan, Iran. 5Student of Medical Physics, Isfahan University of Medical Sciences 

.6Associate Professor, Research Center for Modeling of No communicable Disease, Department of Biostatistics, School of Public Health, Hamadan 

University of Medical Sciences, Hamadan, Iran. 7Instructor of Midwifery, School of Nursing and Midwifery, Mother and child Care Research 

Center, Hamadan University of Medical Sciences, Hamadan, Iran. Corresponding author; Email: arezoo.shayan2012@yahoo.com. 

 Received - 07.09.2017; Reviewed and accepted - 28.09.2017 

ABSTRACT 

Background and Aim: The school age as one of the most important periods of life plays a key role in maintaining and promoting health. One of the important indicators of 
the health status of children in this period is monitoring physical growth and factors affecting it. This study aimed to determine the prevalence of growth disorders among the 
primary students and its relation to socioeconomic factors. Methods: In this descriptive-correlational study, 530 students aged 6-13 in elementary schools in Hamadan were 
selected through stratified random sampling method. Students' anthropometric indices were used to measure their heights, weights, and BMIs. The socioeconomic data were 
collected through a checklist to interpret the results concerning the NCHS growth reference and confidence intervals and to verify the relationship between variables; a 
univariate regression analysis was used. Results: Comparison of the growth indices with the NCHS showed that 5% of both genders were short and 16% were obese. The 
prevalence of overweight among the boys was 6% and among the girls was 7%. The prevalence of underweight among the boys was 5% while this value for girls was 6%, 
and 18% of the boys and 19% of the girls were thin. The results showed that children belonging to high-income families had higher body mass and were heavier (P<0.05). 
Conclusion: The results of the study showed that growth disorders among students are on the rise. Therefore, promoting a healthy lifestyle through nutritional and physical 
activities is highly recommended for parents, especially mothers. 

Keywords: Child Growth, Socioeconomic Factors, NCHS Chart.    

INTRODUCTION 

Childhood is one of the most important stages at which human 
physiological characteristics develop and the health of individuals 
in each society is associated with the growth of its members at an 
early age. This period is characterized by a relatively rapid 
physical development. Given that major physical, cognitive, 
emotional and social growth occurs at the school age, this age is 
a dynamic period of growth and development [1]. Research shows 
that health problems in this period are the main culprit of 
absenteeism, school drop-outs, and lack of homework [2]. The 
idea of determining indicators and growth curves dates back to 
1877 when Budch and his colleagues in the city of Boston defined 
the specific developmental curves of the children in that city. In 
1993, the World Health Organization (WHO) recommended that 
data reported by the National Center for Health Statistics (NCHS) 
is a good reference for measuring the growth status of children 
around the world [1]. The reference data were the results of a 
survey on the healthy American children between 2-18 years old. 
Currently, 99 countries around the world use this chart to 
determine the growth impairment of children [3]. Indicators of 
height, age, weight to age and weight to height in growth charts, in 
combination are important public health indicators that can 
provide useful information about children's developmental delay or 
disruption [4]. Overweight and obesity statuses put children at risk 
of diseases such as type 2 diabetes, hypertension, sleep apnea, 
cardiovascular disease, low quality of life, low self-esteem and 
psychosocial disturbances in adulthood [5].In a study conducted 
on children aged 4-6 years in Sweden, China and the United 
Kingdom (2013), it was found that the prevalence of underweight 
and short stature in Sweden were 0.3% and 0.6%, in England, the 
values were 9.6% and 2.2%, respectively and in China, the values 
were 9.5% and 16.5% [6]. In a study carried out by Deck and his 
colleagues (2013) on primary school children in Morocco, 43.1% 
of the children were underweight, 18.2% were short and 8.7% 
Were obese [7]. Mushtaq et al. (2011) reported overweight and 
obesity among the children of the Pakistani primary school (17% 

and 7.5%, respectively) [8]. Also, Christie et al. (2009) in a study 
entitled ‘Overweight and short-stature prevalence and its relation 
to socio-economic factors of Columbian children,' reported the 
overweight, obesity and short-stature rates as 11.1, 1.8 and 9.8 % 
[9]. According to UNICEF statistics in 2011, 11% of children in the 
primary school of Iran were underweight, 5% were thin, and 15% 
were short [10]. Based on the latest survey (2011), on school-age 
children in Iran, 2/19 %of children were short- 8.5% were thin, and 
12.4% were underweight [11]. In a study conducted in 
Kermanshah (2012) attempted to present the growth pattern of 
elementary school students. The study found that 26.9% of 
children were overweight, 21.5% of them were obese, 17.5% were 
thin, and 13.8% were short [12]. Also, the results of a study in 
Khoyprovince indicated that 15.4% of the school-age children 
were overweight, 19.5% were short, and 2.1% were short and 
overweight [13].Also, some studies have shown that mean height, 
weight, and body mass index in all percentiles in Iranian children 
were significantly lower than those proposed by the NCHS 
[14].Several factors, alone or in combination, affect the growth 
pattern. These factors include biological and psychological 
factors, nutritional and socio-economic status [6]. Throughout life, 
social-economic constraints affect health, so that those with low-
income socio-economic backgrounds are at least twice as likely to 
suffer from serious illness and early death as others. Factors such 
as low-income families, parents’ low level of education, uncertain 
jobs, and living in inappropriate homes contribute to these 
differences [15]. Socio-economic status is a concept that 
developed by measuring indicators such as level of education, 
occupation and social status of an individual or individuals 
[16].Commission on social determinants of health (CSDH) has 
introduced a framework for identifying the relationship between 
social and health factors; it defines how socioeconomic, political 
and individual factors affect the health and well-being of an 
individual [17]. Among the factors mentioned, evidence suggests 
that income, wealth, education, and occupation have the greatest 
impact on health. This group of factors is referred to as 
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socioeconomic status [11]. Therefore, the factors affecting the 
development of children should be evaluated.Nurses play an 
important role in the health of students in schools and can 
diagnose children's health problems with the help of students, 
family, school staff, health care providers and introduce them to 
care centers, and they also play an important role in teaching a 
healthy lifestyle to students [18]. However, the results of the 
studies on the effect socio-economic factors on the physical 
development of children have been inconclusive and conflicting. In 
spite of the importance of monitoring growth at the age of 
childhood, less has been documented in the Iranian context. Even 
no study has been conducted in Hamadan. Therefore, 
researchers of this study decided to measure the height, weight, 
body mass index of the children in Hamadan and compare them 
to the NCHS reference (weight for age, height for age and BMI for 
age). Also, they attempted to investigate the relationships 
between the physical growth of children and socio-economic 
status. Therefore, this study aimed to determine the effect of 
socioeconomic factors on the developmental disorders in primary 
school children in Hamadan. 

MATERIALS AND METHODS 

This cross-sectional study is descriptive-correlational. Using 
stratified random sampling, 530 male and female students from 
the first and sixth grade studying in the first and the second 
districts were recruited to participate in this study. The schools 
were selected randomly from the list of the education department, 
and the data were collected by random sampling after obtaining 
informed consent. The data for demographic characteristics and 
socioeconomic status was collected through the checklists. To this 
end, parents’ subjects were interviewed. Personal and family 
checklists included questions about student's age, gender, 
education level, height, weight, BMI, the number of family 
members, head of the family, and birth order. The socio-economic 
status checklist comprised the questions about parents’ 
education, parents' occupation, place of residence (city, village, 
and suburb), housing status (housing ownership, type of housing, 
and the number of rooms). The total monthly income of the family 
and the family assets. In this checklist, the occupation status of 
parents was classified based on the Kazimpur model. In this 
research, the occupations were divided into seven groups and in 
proportion to the type of occupations were categorized. 
Occupations that were similar regarding activity and level were 
assigned the similar scores. Similarly, the economic classification 
was based on the ownership of the ten- items, including home and 
personal cars, dishwasher, LCD washing machine, TV, 
refrigerator, handmade carpet, computer/laptop, sofa, dining table 
and microwave oven. According to the classification of economic 
family status, the ownership of fewer than three items shows weak 
economic level status, the ownership of 4 to 6 items indicates the 
average economic level while possession of more than 7 items 
signifies the high economic status. To measure the weight, a 
German Beurer’ digital scale with a precision of 0.1 kg was used, 
and after 10 weightings, the scale was compared with a standard 
weight of 1 kg. The weight measurements were carried out with 
minimum wear and without shoes. The reliability of the instrument 
was determined by comparing Beurer’s scale with the standard 
scale. The height was measured by German-made Soehnles’ 
height gauge with a precision of 0.1 cm. During the measurement 
of height, the person was asked to lean against a wall without a 
shoe and to stick the heel, buttocks, head, and shoulders to the 
wall. All measurements were performed by one person and with 
one tool. In total, for all measurements, the first author used a 
meter and a scale to measure the heights in the early morning 
and. After recording the height and weight, the BMI was 
calculated by dividing the weight (kg) by the height squared in 
meters (m). The child's anthropometric index was calculated and 
compared with age, weight for age and body mass index (NCHS) 
with the standard index of 5-50-95. To interpret the results, NCHS 
indices and confidence intervals were used to examine the 
relationship between variables and growth disorders; a univariate 
regression was used. The data were analyzed using SPSS 
version 16 software, and the chosen significant level was less 
than 5% (P>0.05)[19-21]. 

FINDINGS 

Analysis of the demographic data showed that from 451 subjects 
in the study, 57% were boys and 43% were girls, 54.3% were the 
first-child of the family, 75% of the subjects lived with 3 or 4 
members, and 96% of them lived with two parents (Table 1). 
Analysis of Socioeconomic data showed 72% of fathers and 85% 
of mothers had a lower diploma education. 64.66% of the subject 
lived in an apartment while 70% of the students lived in their own 
homes and 30% the subjects lived in a rental home, and 61% 
lived in a house with two rooms, and 72.53% lived in a home with 
50 to100 square meters and most of the subjects (34.36%) drove 
the vehicles in group 1 (Pride-Peykan-Renault) and 
28.60%drovethe vehicles in group 2 (Peugeot –Samand-
Sorento)(Table 2). The mean height, weight, and BMI of the girls 
were 135 cm, 32.97 kg and 17.56 kg/m2, respectively. Minimum 
height of the girls was 105, and maximum heights of the girls were 
165cm.The minimum weight for the girls was 15.5 while their 
maximum weight was 68.3kg. The minimum BMI of the girls was 
11.87, and their maximum BMI was 30.6 kg/m2. Also, the mean 
height, weight, and BMI for the 7 year-old girls were 118. 42.5cm, 
23.54 kg and 16.69 kg/m2.  These values for the 8 year-old girls 
were 123. 99cm, 24.8kg and 16.1kg/m2 and for the 9 year old 
girls they were 130cm, 28.1kg and 16.5 kg/m2. The average 
height, weight, and BMI for ten-year-old girls were 134.96 cm, 
30.65 kg and 16.63 kg/m2 while the averages for 11-year-old 
children were 142.7cm, 37.41 kg and 18.4 kg/m2. The values for 
12-year-olds were 141.11cm, 43.09kg and 51.19 kg/m2 
respectively. The mean height, weight, and BMI of the boys were 
135cm, 6/32 kg and 48/17 kg/m2 respectively. Minimum height of 
the boys was 103, and maximum height for the boys was 162cm. 
The minimum weight of the girls was 15.5 while their maximum 
weight was 82.7kg. The minimum BMI of the boys was 10, and 
their maximum BMI was 32.3 kg/m2. Also, the mean height, 
weight and BMI of the 7 year-old girls were 120.5cm, 23.76kg and 
16.29kg/m2.  These values for the 8 year-old boys were 
126.86cm, 26. 04kg and 16.11 kg/m2 and for the 9 year boys they 
were 130cm, 28.1kg and 16.5kg/m2.  The average height, weight 
and BMI of ten-year-old girls were 137.7cm, 32.51 kg and 
17.2kg/m2 while the values for 11-year-old boys were 142.9 cm, 
38.04 kg and 18.79.The values for 12-year-olds were 146.96 cm. 
The height and weight and BMI for students in Hamadan were 
compared with the NCHS. In 5% of both genders (11 girls and 14 
boys), the heights were below the 5th percentile. In 43 girls 
(22.1%) and 8 boys (3%), the heights were above the 95th 
percentile. In 13 girls (6%) and 14 boys (5%), the weights were 
below the 5th percentile, and in 14 girls (7%) and 17 boys (6%), 
the weights were above the 95th percentile. In36 girls (18%) and 
49 boys (19%), the BMI values were below the 5th percentile, in 
32 girls and 41 boys (16%), the BMI values were above the 95th 
percentile. Therefore, based on the fifth percentile of this chart, 
the prevalence of short stature in both genders was 5%. The 
prevalence of underweight among the boys was 5% while this 
value among the girls was 6%, and the prevalence of overweight 
among the boys and the girls were 6% and 7%, respectively. 
According to BMI, the prevalence rates of thinness among the 
boys and girls were 19% and 18% respectively, and the 
prevalence of obesity between both genders was 16% (Table 3). 
Analysis of socioeconomic data showed that 44.87% of students' 
families had income below 1 million Toman, 62.97% of the subject 
possessed the properties which valued moderate, and 34.36% of 
them drove Pride, Peykan or Renault. 58% of the subjects were 
not willing to respond to the questions about the value of their 
houses. 10.64% of the subjects owned the houses valued 
between 1 to 30,000 Tomans. In total, the socioeconomic status 
of 17% of the subjects was good, 61% were moderate, and 19% 
were poor. Data on the father's occupations showed that 66 
(14.63%) of the occupations fell in the seventh rank, 184 (79.7%) 
were placed in the sixth rank, 122 (27.5%) fell in the fifth rank. The 
occupations of 55(12.19%), 15 (3.32%), 5 (0.22%) and 1 (8.88%) 
participants were ranked as the fourth, third, second and first 
respectively. Regarding the mother’s occupation, 3 (66%) of them 
fell in the seventh rank, 12 (2.66%), was ranked sixth. 18 (3.99%), 
3 (66%) were placed in the fifth and fourth ranks respectively. and 
402 (92.3%) were housewives (Table 3). Analysing the 
socioeconomic variables influencing the height, weight, and BMI 
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of students using univariate regression showed that there were 
significant correlations between the value of family properties with 
height, the family income with the weight and the family income 
with BMI (P<0.05)(Table 4). The parents' occupation level, 

parents’ education level and the value of family properties did not 
influence the weight and BMI. The parents' occupation, the level 
of parents’ education and the moderate value of family properties 
were not influenced by the height of the children. 

Table 1: Demographic Characteristics of Students 

Variable Frequency 

Gender Girls 257(57) 
Boys 1194(43) 

Education First grade 45(9.98) 
Second grade 55(12.19) 
Third grade 77(17.07) 
Fourth grade 81(17.96) 
Fifth grade 107(23.74) 
Sixth grade 86(19.06) 

Family size 3-4 members 339(75) 
More than 4 members 112(25) 

Birth order First child 245(54.3) 
Second child 143(21.7) 
Third child or 63(14) 

Living with parents Father 3(0.66) 
Mother 15(3.34) 
Both 433(96) 

Table 2: Socioeconomic Characteristics of the Subjects 

Variable Frequency 

Father's education Below high school diploma 337(74.73) 
Bachelor or  above 114(25.27) 

Mother's education Below high school diploma 391(86.7) 
Bachelor or  above 60(13.3) 

Home type Flat 293(64.96) 
House 158(35.04) 

Home ownership Rental property 316(70) 
Personal housing 135(30) 

Number of rooms at home One 126(28) 
Two 276(61) 
Three or more 49(11) 

House size Under 50 square meters 17(3.76) 
100-50 square meters 327(72.53) 
200-100 square meters 96(21.28) 
Above 200 square meters 11(2.43) 

Type of vehicles Group 1 (Pride-Peykan-Renault) 155(34.36) 
Group 2 (Peugeot-Samand-Sorento) 129(28.60) 
Group 3 (Suzuki-Mazda3-bus) 20(4.40) 
Not having a vehicle 126(28) 
 21(4.46) 

Table 3: Comparison between the Height, Weight and BMI of Primary School Students in Hamadan with the Nchs Reference 

Gender Number Growth indicators Below the 5
th

 percentile Normal Above the 95
th 

percentile 

Number Percent Number Percent Number Percent 

Girls 195 Height 11 5 141 72 43 22.1 
Weight 13 6 168 86 14 7 
BMI 36 18 127 65 32 16 

Boys 256 Height 14 5 234 91 8 3 

Weight 14 5 225 87 17 6 

BMI 49 19 166 64 41 16 

Table 4: Socioeconomic Variables Influencing Height, Weight and Body Mass Index of Students 

Variable B Std.error Beta T Sig 

The Value  of  Family Properties (Height) 2.568 1.153 0.115 2.228 0.028 
Family Income (weight) 2.882 0.927 0.21 3.108 0.002 
Family Income (BMI) 1.266 0.37 0.29 3.407 0.001 

DISCUSSION 

Comparison of the anthropometric profile of children on a periodic 
basis can be one of the most appropriate tools for monitoring the 
nutritional status and health of children. It can provide the 
authorities who are in charge of health care system of Iran with 
valuable information [22]. Therefore, this study was conducted to 
determine the prevalence of developmental disorders in 
elementary school students and to examine its relation to 
socioeconomic factors in Hamadan. Based on the data gathered 
from 451 students, the prevalence of short stature was 5%. The 

prevalence of underweight among the subjects was 5.5 %, while 
the prevalence of overweight was 6.5 % According to BMI, the 
prevalence rates of thinness and obesity were 18.5% and 16% 
respectively. In the study carried out by Azami et al. (2011) on 
elementary school students in Kermanshah, the prevalence of 
short stature among boys was 5.6% and obesity was 13.4% [12], 
unlike the results reported by Azami and his associates, the 
present study found that primary school students in Hamadan 
were more obese and is less underweight. The average weight of 
girls was 97/32 kg. Minimum weight of the girls was 15.5 kg while 
the maximum weight was 68.3.  The average weight of the 7-year-
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old subjects was 23.6 and this value for the 8, 9, 10, 11, 12 and 
13-year-old subjects were 126.86, 130.63, 137.7, 142.09, 146.96 
and 150.09 respectively. In 2008, Nemati et al. investigated the 
anthropometric factors among 9-19-year-old girls in Ardabil. The 
mean weight for the 7 year old girl was 21.8. This value for 8, 10, 
11, 12 and 13 year old girls were 23.8, 27.6, 30.3, 33.8, 36.6, 41.2 
kg respectively. The average height of the 7 8, 9, 10 11, 12, 13-
year-old girls were 118.9, 123.5, 129.5, 134.2, 139.5, 143.6 and 
147.7 cm respectively. Overall, the heights of 30/9% of students in 
Ardebil were below the fifth percentile of the NCHS [23]. In 
contrast to these findings, the mean ages of the girls in different 
age groups in Hamadan were higher than those in Ardabil. 
Although Nemati and his associates (2008) reported that the 
height, weight, and BMI of the girls of all ages were lower than the 
NCHS standards, our study found that only BMI of students was 
different from the standard chart. In a study conducted in Ethiopia 
(2012), A male reported that 23% of schoolchildren were tall, 21% 
were short, and 11% were thin. Our results did not lend support to 
these finding in the literature. In, Amale’s study, the prevalence 
rates of short stature and overweight among school students were 
higher than our findings [24]. However, the results of this study 
correlated fairly well with Moshtagh et al. s’ (2011) findings.  The 
prevalence rates of overweight and obesity in the study conducted 
by Moshtagh and his colleagues among children aged 5 to 12 
years old, were 17 and 7.5% [8]. Our results were 1 percentage 
higher. Our results were in contradiction with Ramires (2014) who 
found the prevalence rates of short stature and obesity were 9.1% 
and 24% [25]. The prevalence rates of short stature and obesity 
were 4.1% and 8% more than those rates in the current study. 
The results of the study by Keda (2012)[26] and Helga (2011)[27] 
on the effect of socio-economic variables on children's 
development showed that the children possessed the properties 
which valued low had a shorter life span (OR=9).These results 
were inconsistent with the findings of our study. In another study 
in the Netherlands on the children under the age of two, it was 
found that the children owned the low valued properties had a 
faster growth rate than others [28]. These results echoed the 
findings of the present study. Similarly, the results of Mohammadi 
et al.'s study in 2015 indicated that there was a relationship 
between the economic level and height or income had a direct 
impact on the height growth. Our results disapprove these 
findings. A group of researchers, (Beata, 2013)[29], (Cecilia, 
2012)[30], Moshtagh & Meshki (2012)[31], found that both weight 
and BMI were directly related to family income. The results were 
consistent without comes. However, in the study conducted by 
Davis (2015)[32] and Shoeps (2011)[33], the prevalence of 
obesity was reported in lower-income families. Similarly Kim 
(2014)[34] and Kuchi (2015)[35] found that the children from the 
families with lower income were more obese. Perhaps it can be 
argued that differences in the prevalence of anthropometric 
abnormalities can be due to the effect of the nutritional or genetic 
factors of the environment, and the difference in the use of 
standard criteria can also lead to such a difference [36].  

CONCLUSION 

Comparing the results with the NCHS chart showed that in 5% of 
all subjects, the height was below the 5th percentile, and in % 6 of 
the girls and 5% of the boys the weight was below the 5th 
percentile. In 18% of the girls and 19% of the boys (49), BMI was 
below the 5th percentile. Therefore, the prevalence rates of short 
stature among girls and boys were 5%. The prevalence rates of 
underweight among boys and girls were 5% and 6%, respectively, 
and the prevalence rates of overweight were 6% and 7%, 
respectively. According to BMI, the prevalence rates of thinness 
among boys and girls was 19% and 18% respectively, and the 
prevalence of obesity in both genders was 16%. Among the 
variables examined, there was a significant relationship between 
the assets and height.Moreover, income was significantly 
associated with weight and BMI. 
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