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Abstract

Introduction: Measuring children's and adolescents’ height and weight are among the most important information sources and the best index for
the assessment of individual growth status and community’s nutrition and health status. Regular measurements of height and weight and recording
the data on proper curves lead to the timely identification of growth disorders. The present study aimed at determining the average height, weight,
and body mass index of 6-18-year-old boys and girls in Jiroft Town and comparing the results with the National Center for Health Statistics (NCHS).
Method: In this study, the values for height, weight, and body mass index of 5850 children aged between 6 and 18 were examined in a stratified
random fashion. Growth percentile curves for height, weight, and body mass index were plotted by Microsoft Excel Software.

Results: In comparison to the NCHS height and weight percentiles, the data of the present study showed lower values for the studied children.
The comparison of BMI percentiles of boys and girls with NCHS percentiles for each age proved that until the age of 8, the BMI percentiles are fit
to NCHS percentiles. This is while in older ages, the calculated BMI percentiles of males and females were remarkably lower than NCHS

percentiles.

Conclusion: Based on the results, it is generally concluded that using foreign criteria leads to a false diagnosis of underweight or shortness in some
children and it is recommended to apply native and country-level percentiles for the examination of children’s growth.
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Introduction
Growth is a
fertilization to development.! Growth in the most

continuous  process from egg
prominent children’s health and nutrition in every

country, particularly in developing communities.
Growth characteristics in infancy, early childhood, and
adolescence are more important than other ages.**
methods for the

examination of children's and adolescents’ growth is

One of the most common
by measuring their height and weight in childhood
and maturation periods.” Measurement of children's
and adolescents’ height and weight is among the most
important information sources and the best index for
the assessments of an individual’s growth status,
nutrition status, and community health. Noting that
growth is constantly influenced by factors such as
nutrition, inheritance, endocrine, and some other
systemic factors.** Regular measurements of height

and weight and recording the data on proper curves

leads to the timely identification of growth disorders
and the
measures. Therefore, the implementation of height

beginning of preventive and curative

and weight curves for discovering children’s health
status is increasingly insisted on.”*°

Currently, indices such as height and weight are
globally used for assessing children’s physical growth
and health, since the assessment of these indices is
Growth

curves are the main reference for growth assessment,

simple, cost-effective, and non-invasive.!
most of which are adapted from the criteria of
developed countries such as England, Sweden, and the
USA.*** More than 30 years has passed since the
publication of growth curves.! Investigations indicate
that humans’ growth pattern has been changed over
time so that it has increased through the last two
centuries.® For example, the average adult height and

mid-19th
about one

weight have been increasing since the

century in Europe’ This value was
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centimeter per decade for northern Europe,'® while in
eastern and southern Europe, it has increased up to
decade."!  These
increasingly necessitates updates for growth curves

three  centimeters per changes
and height and weight standards. Currently in the
Netherlands, these changes are made every 15 years.’

Examination of children’s growth patterns and
comparing it with reference growth curves end in the
identification of improper growth patterns. The first
growth curves were introduced in the 18th century.”
Since then, several studies have been conducted to
reach reference values and nowadays, the World
Health (WHO) recommends the
application of the National Center for Health
(NCHS) growth curve, which is derived

from investigations on northern American children.

Organization
Statistics

But exploiting other countries’ reference curves is

objectionable  because of ethnic and lifestyle
differences, different diets and economic and cultural
conditions and leads in a false diagnosis of
underweight and shortness in some children. These
needs justify application on national standard growth
curves based on regional ethnic diversity.*>'®? In the
present study, the average height, weight, and body
mass index of 6-18-year-old boys and girls of Jiroft
Town were examined during 2018 to compare them
with the NCHS indices. This was done so that a
foundation of country-level and regional percentiles

could be established.

Method

This  cross-sectional  study  (descriptive-analytical
type) was carried out on 5850 children between 6 and

18 years of age (equal ratio of boys to girls) in Jiroft
Town by stratified sampling method from 179 of
and high
ethical approval for the study was obtained from the
Ethics Committee of the Jiroft University of Medical
Sciences (Approval number IR.JMU.REC.1397.428).

The inclusion criteria for this study included a
health and the
discontents ~ of  study
children  with

musculoskeletal diseases.

preschool, primary school, schools. An

personal consent and students'

exclusion criteria were
participation  and chronic  and
The health instructors in schools conducted data
gathering. Despite the health instructors’ sufficient

information about measuring students’ height and
weight, they were provided by required education in
the field. The subjects’ consent was considered and all
sampling steps were performed in accordance with
official

the education administration and with

permissions.

Students’ weights were measured by SECA balance
(Germany) with a measurement accuracy of 0.25 Kg
and their heights were measured by a tapeline with a
measurement  accuracy of 1 centimeter.  Data
regarding students’ height, weight and birth date, date
of questionnaire filling, and students’ age were
recorded on specific forms. The student’s age was
calculated by subtracting birth date from the date of
questionnaire filling.

Data analysis was performed wusing Statistical
Package for the Social Sciences (SPSS Inc., Chicago,
III., USA) for Windows

statistical indices

Version 16. Descriptive

(mean, standard deviation,
minimum, and maximum) were used to describe the
data. Inferential statistical methods were also wused,
such as Kolmogorov-Smirnov test for checking the
normal  distribution of data and  pair-wise
independent t-test for comparison of height, weight,
and body mass index in males and females of each age
group. Growth percentile curves for height, weight,
and body mass index were plotted by Microsoft Excel

Software.

Results
In this study, 2925 girls and 2925 boys aged between
6and 18 were examined for their height, weight, and
body mass index. There were 225 boys and 225 girls in
group (6-18-year-old). The
Kolmogorov-Smirnov  test

each age one-sample

designated a  normal
distribution of data in all age groups of both sexes.
Independent samples t-test was used as a parametric
test to compare average variables in boys and girls.
Statistical analysis showed that in age categories of 6,
14, 15, 16, 17, and 18, there was a significant
difference in average height and weight between boys
and girls (p<0/05). Generally, it could be stated that
almost in all age groups, the average height and
weight values were higher for boys. Only for the age
category of 14-year-olds, higher average height and
weight values were observed for girls. The results for
body mass index showed that only in age categories of
had different

average BMI scores (p<0.05). In the age category of 6-

6- and-17-year-olds, boys and girls
year-olds, average BMI scores were higher for boys,
while in the age category of 17-year-olds, average BMI
scores were higher for girls.

The values of height (in centimeters), weight (in
and BMI (kg/m2)
examined in studied boys and girls of each age group.
Height, weight, and BMI percentiles of 5, 25, 50, 75,
and 95 for studied boys and girls were compared with
standard criteria of NCHS (Figure-1).

kilograms), percentiles  were
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By comparing the height percentiles of boys with
NCHS percentiles sorted by age, it is observable that
in the age range of 6-8 years, the height percentiles for
boys was compatible with NCHS percentiles. In the
age range of 8-18 years, the height percentiles for boys
was lower than NCHS percentiles. It is notable that in
the percentile of 95, in the age range of 16-18 vyears,
the height percentiles of girls was about 5 centimeters
lower than NCHS percentiles.

The comparison of weight percentiles of males and
females with NCHS percentiles revealed that in all age
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groups, weight percentiles were lower than NCHS
percentiles and this difference was more significant in
age groups above 9 years old.

The comparison of BMI percentiles of males and
females with NCHS percentiles for each age proved
that before the age of 8, the BMI percentiles were fit to
the NCHS percentiles and in older ages, the calculated

BMI  percentiles of males and females were

remarkably and non-negligibly lower than the NCHS
percentiles.
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Figure-1. Values of height, weight, and BMI percentiles of 5, 25, 50, 75, and 95 in the studied subjects sorted by age and sex based on
NCHS criteria; A: height percentiles in boys, B: height percentiles in girls, C: weight percentiles in boys, D: weight percentiles in girls, E: BMI
percentiles in boys, F: BMI percentiles in girls.
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Discussion

For several reasons such as considering lifestyle quality and
individual and community health levels along with country-
level plans for improving the community’s public health,
assessing the process of growth changes is of great
importance. One of the prevalent methods for assessing the
growth of children and the youth is measuring their height
and weight in childhood and puberty ages, which is because
of the importance of this growth period. As a result, the
present investigation aimed at determining the average
height, weight, and body mass index values of boys and girls
in Jiroft Town during 2018 and comparing them with the
NCHS standard criteria.

Regarding the results gained in this investigation, the
average height and weight values in both groups of boys and
girls, sorted by different age categories of 6-18 years showed
that in groups of 6, 15, 16, 17, and 18-years-old, average
values of height and weight were higher in girls. Only in the
age group of 14-years-old, the average height and weight
values were higher for girls. Since the growth spurt of girls
begins earlier, many females of 10-14 years old have higher
height and weight values than boys.?® This finding reflects
our study’s accuracy.

The comparison of the average BMI values in boys and girls
specified that the average BMI values in the age group of 6-
year-olds were higher for boys, while in the age group of 17-
year-olds, these were higher for girls. Based on the curve
slope of height, weight, and BMI percentiles, it could be
stated that boys have the highest increases in height, weight,
and BMI growth in ages between 8 and 15. In girls, this occurs
in ages between 8 to 12 (the highest growth rate is related to
ages 8 to 9 and 11 to 12 for both sexes and 15 to 15 for boys).
In the NCHS percentiles, this increase in height, weight, and
BMI growth rates also fit each other and is observable in the
mentioned age ranges. It was also determined that compared
to the NCHS percentiles, particularly in ages above 8, height,
weight, and BMI percentiles of studied individuals were
significantly lower.

It is notable that in the percentile of 95, the height
percentiles of girls in ages 16 to 18 were lower than the NCHS
percentiles by five centimeters and it can be hypothesized
that puberty has started earlier in Jiroft girls and that growth
plate closure occurs earlier. This leads to a lower final height
compared to American counterparts.

The data related to the BMI of children are only available in
developed countries such as Northern America,'®* France,"”
England,"* Sweden,” Italy,'S and Germany.” The main
criteria used for evaluating Iranian children and youth are
from America or England. This is because the growth criteria
for Iranian children has not been investigated yet. A few
limited studies in some regions, such as the examination of
height and weight in the children and youth of Shiraz,*

Jahrom,!! Babol,*»* Kerman,”® and Tehran?” have been
conducted, most of which showed non-negligible differences
with foreign criteria and this was in accordance with the
results of the present study. In a study in Shiraz, all growth
curves for children were lower than relevant NCHS curves.*
Examination of infants’ growth curves in Jahrom also
showed that height and weight values were generally lower
than the NCHS criteria."! Growth percentiles gained from
data analysis for the children of Isfahan during 1990-1992
were completely below NCHS and were parallel with growth
patterns.” The results of the BMI curve analysis for 23730
boys and girls aged from 25 to 60 months in Northeastern
Iran reflected some differences with the standard criteria.?’
These differences are not only reported in studies based on
the Iranian population, but similar results have also been
observed in some other populations. Examination of Indian
children also showed lower BMI values compared to English
age-mates.”® A meta-analysis exploring alteration rates of
height in children and youth aged 7-18 with proper health
status among 53 African, European, and Asian population
groups established that all of them supported linear growth.
The average heights before puberty differed by three to five
centimeters and height values of most non-European
populations were lower than reference curves by five
centimeters. This difference was more significant for
northern European countries.*

Although standard curves such as NCHS are proper criteria
of growth status in children and can be used for risk
evaluation, they cannot be reliably applied for other
populations such as the Iranian population. Due to the
discrepancies with Iranian children’s growth patterns, these
criteria can even be misleading. Therefore, it seems that
adjusting local and native curves in public health policies for
children's care are of high priority.

Among the limitations of this study, the unavailability of
data related to public health and diets can be mentioned.
However, curves plotted according to sample size and health
status of studied children are reliable strong suits.

Conclusion

To conclude, periodic measurements of height, weight, and
BMI and the determination of regional percentiles for long-
term alterations of these indices for the same community and
comparing it with other communities are important and
helpful. The comparison of our growth curves with NCHS
showed some differences between the growth patterns of
Iranian children and other communities. In Iran, several
reports are in agreement with the findings of this study.
Adjustments of native curves for measuring growth patterns
in pediatric clinics can be much more efficient than using
international criteria or curves gained from other
populations.
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