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ARTICLE INFO Abstract
Background. The current study was conducted to investigate the balance performance

Article History: of 7-12-year-old Iranian children based on functional reach tests.

Received: 17 Jan 2022 Methods. This cross-sectional descriptive study was conducted on 483 male and female

Accepted: 19 Sep 2022 students from the first to sixth grades. After measuring the height, weight, and length of

ePublished: 1 Jan 2023 the upper and lower limbs, the functional reach test was evaluated with the dominant
: limb, and the initial amount of the functional reach test was recorded by the examiner,

and subsequently, the same protocol was used for the non-dominant limb, as well as two

Keywor‘ds: limbs. The final amount of functional reach was recorded, and the difference between
e functional reach test the two was recorded in the test sheet. This process was repeated three times, and the
e lateral reach test average of these three attempts was recorded as the final score. The obtained data were
e balance analyzed by SPSS software version 23, and its descriptive and inferential statistics were
e child extracted. Pearson's correlation coefficient was also calculated to measure the

correlation of anthropometric characteristics of height, weight, and body length.
Results. In this study, 483 elementary school students with an average age of 9.53 years
(minimum of 7 years and maximum of 12 years) and the average height of 138.217, as
well as an average body mass index of 17.43 in the first to sixth grades, were evaluated.
The normative scores for right, left, and two-handed functional reach tests were
20.45+7.87 cm, 22.46+8.09 cm, and 18.60+7.89 cm, respectively. The right and left
lateral reach test scores were 14.68+6.01 cm and 14.90+6.01 cm, respectively. These
scores  significantly correlated with each other (p<0.001) and anthropometric
characteristics.

Conclusion. The results of the current study revealed that on 483 students from the first
to the sixth-grade evaluation of functional reach and lateral reach, tests is vital for
clinical use and assessing the balance of Iranian children. Due to the lower balance
functional level of Iranian children than their peers in some other countries, there is a
need for planning to increase physical activity and sports in school programs and at the
community level.

Practical Implications. The data obtained from functional reach tests in this study can
be used to measure the balance performance of Iranian school-age children.
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Extended Abstract

Background

Balance in children plays a crucial role in many
activities such as playing, walking and running in
environments such as school, home, and society.
Children's daily activities depend on both dynamic
and static balance. Damage to children's postural
stability can decrease their activities in society. For
this reason, balance tests in children are a crucial
part of motor rehabilitation evaluations to diagnose
balance disorders and predict the level of a child's
ability to function independently in different
environments. Among children's most important
clinical assessments of balance are the Functional
Reach Test (FRT) and Lateral Reach Test (LRT).
Given that the range of norm scores of these tests has
not been evaluated in the society of Iranian children,
this study aimed to measure the balance
performance of 7-12-year-old Iranian children based
on functional reach tests.

Methods

The current study is cross-sectional-analytical.
The population studied was considered healthy male
and female students aged 7 to 12 years old in the
schools of the first and second education districts of
Hamedan city. The main tools used in this study
were FRT and LRT.
The sampling method was conducted as a three-
stage cluster and regular random based on the
alphabetical list, in such a way that Hamedan city
was divided into two districts, and then one girls'
school and one boys' school were selected from each
district. Then, each school was divided according to
the educational levels, and for each gender of each
grade and each age group of 7, 8, 9, 10, 11, and 12
years, they were randomly selected based on the
alphabetical list of students' names. Based on this
(the total number of students of the referred schools)
and the study entry conditions, 518 individuals were
included in the study and based on the exclusion
criteria, 483 people were finally evaluated.
First, the length of the upper and lower limbs was
measured and recorded using a tape measure, and
the child's weight was measured using a digital scale
with a measurement accuracy of 0.01. Then,

functional reach tests (FRT and LRT) were
performed. FRT was conducted in three ways with
the right and left hands and with both hands for each
child. Moreover, LRT was performed in two modes,
to the right, and the left.

Finally, the obtained data were analyzed by SPSS
version 23 software. In this way, the normality of the
data distribution was evaluated, and then, by
performing descriptive statistical tests, the mean,
range, and standard deviation were extracted for
each test by age and gender. Pearson's correlation
coefficient was calculated to measure the correlation
of anthropometric characteristics of height and
weight, and limb length. In this analysis, the
variables of height, body mass index, age, and gender
were considered independent, and FRT and LRT
indices were considered dependent variables.

Results

In this study, 483 elementary school students (250
females and 233 males) with an average age of 9.53
years (minimum of 7 years and maximum of 12
years) and an average height of 138.21, as well as an
average body mass index of 17.43 in First to sixth
grades were evaluated.
According to the findings of the research, the
average amount of FRT with the left hand (22.46) is
higher than that of of FRT with right hand (20.45)
and FRT with both hands (18.60) in the students of
the current study. In addition, the average LRT to
the left (14.90) is higher than LRT to the right
(14.68), with a slight difference.
The amount of FRT and LRT variables is the same
for both genders at seven years of age, and with
increasing age, the number of variables in boys
increased from the age of 7 and reached the peak at
the age of 12. However, in boys at the age of 10, there
is a decrease in the variables compared to the age of
9. Furthermore, in girls, the amounts of these
variables increased from the age of seven to 9,
however, at the age of 10, the amounts of the
variables decreased, and at older ages, this amount
increased and decreased randomly with a low
fluctuation range.
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In addition, by wusing Pearson's correlation
coefficient, it was found that the amounts of all
variables studies, except that body mass index, has a
significant and direct correlation with the amounts
of functional and lateral access variables.

Conclusion
It is crucial to evaluate the tests of functional and

lateral reach for use at the bedside and evaluate the

balance of Iranian children. Since Iranian children
perform at a lower level of balance compared to
those from other countries, more movement and
sports activities need to be included in school
programs and community activities, and girls are
more likely to benefit from meeting this need than
boys.
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