Mind, Movement and Behavior Volume 5, Number 1, Spring 2026

Volume 5, Number 1, Spring 2026
258-278

DOI: 10.22034/mmbj.2026.67319.1184

Relationship between functional movement screen and some factors of physical
fitness, body mass index and sleep quality in primary school girls

Zahra Estiri!”, Zahra Nameni?, Nahid Khosh Raftar Yazdi®

1. Department of Motor Behavior, Faculty of Sport Sciences, Hakim Sabzevari Universitty Sabzevar,Iran.
Email: zstiri@hsu.ac.ir

2. Department of general physical education, Faculty of Sport Sciences, Ferdowsi of Mashhad University,
Mashhad, Iran.

3. Department of Sports Pathology, Faculty of Sport Sciences, Ferdowsi of Mashhad University,
Mashhad, Iran.

Received Date: 2025 May 15 Review Date: 2025 October 11 Accepted Date: 2025 November 27~ Published Date: 2026 July 22

Abstract

The purpose of this study is to investigate the correlation between functional
movement screen and three main factors of physical fitness, agility, balance and
endurance, body mass index and sleep quality in elementary school girls. The
statistical population of this study included 7-9 year-old girls of Sabzevar city, who
were selected by cluster sampling. The research included about 125 female students in
the second and third grades of elementary school. To evaluate the variables of the
research, the functional movement screen test (FMS) was used to measure the
movement pattern of the stork static balance test and the tandem (dynamic balance
test), agility test (4*9 meters) and children sleep habits questionnaire(CSHQ). In order
to determine the relationship between the FMS scores and the variables, spearman
correlation test was used. The significance level in present study was less than 0.05 in
the output of SPSS version 26. FMS scores had a direct relationship with dynamic
balance (+0.27) and endurance (+0.31), but had a negative relationship whit agility (-
0.20) and (-0.18). Also, no relationship was found between FMS scores with static
balance and sleep quality. The current study showed that elementary school girls have
movement limitations, on the other hand, there is a weak or no correlation between
FMS scores and balance of physical fitness factors and sleep quality. Therefore, it is
recommended to conduct more studies in this field.
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Background and Purpose

Childhood Growth and Development Growth and development during childhood are among the
most influential factors affecting health throughout life. Motor development refers to changes in
motor behavior and its underlying processes. Developmental Coordination Disorder (DCD) is
one of the most common developmental disorders that affects these skills, with approximately
6% of children worldwide affected. The prevalence of this disorder in school-aged children has
been reported to range from 5% to 8%.

Sleep and physical activity are inherent biological factors that significantly impact health
indicators. According to a systematic review, sleep is important for motor development during
childhood and may enhance motor skill acquisition in children. Lemura and colleagues
reported a positive relationship between sleep and developmental patterns. However, Chaput
et al., in their systematic study on the relationship between sleep and motor development,
reported no significant relationship between sleep components and cognitive or motor
development in children aged O to 4 years.

Overweight, obesity, and body composition can also influence children's participation in
physical activities and their motor skill development. Body Mass Index (BMI) appears to be
another influential factor on children's participation in physical activity and motor skills.
Morano et al. reported that overweight children performed worse in object control and
locomotor skills compared to their non-overweight peers.

Motor performance in children is one of the key aspects of their overall development, affecting
their physical health, cognitive abilities, and social interactions. This includes a range of skills
such as agility, balance, and endurance, which are essential for daily activities and
participation in sports and physical education.

Functional Movement Screening (FMS) is a comprehensive tool used to evaluate fundamental
movement patterns and identify limitations or asymmetries in mobility and stability. It
provides a detailed assessment of movement quality, which is essential for physical
performance and injury prevention. Although numerous studies have separately examined the
effects of BMI, physical fitness factors, and sleep quality on motor performance, limited
research has investigated these factors simultaneously—especially in school-aged girls. This
study aims to provide practical data by comprehensively analyzing the relationships between
these variables to develop effective and scientific methods for supporting physical health and
improving the quality of life in this age group.

Methodology

The statistical population of this study included 7- to 9-year-old girls in Sabzevar, selected
through cluster sampling. The sample consisted of approximately 125 second- and third-grade
elementary school girls with no history of physical injuries or professional sports participation,
serious injuries, surgeries, or congenital motor issues.

Dynamic Balance Test (Tandem Walk): In this test, the individual walks in a specific way,
placing one foot directly in front of the other so that the toe of the front foot touches the heel
of the back foot, with arms relaxed by the sides. Validity ranged from 0.78 to 0.97; reliability
ranged from 0.92 to 0.99.

Static Balance Test (Modified Stork Test): The individual stands on one foot on a flat surface,
lifting the other leg to knee level with arms by the sides. The examiner records the time the
person can stand on one foot. Intra-rater reliability (r = 0.87) and test-retest reliability (r = 0.59)

Agility (4%9 meter test): The subject runs 9 meters back and forth four times (a total of 36 meters)
as quickly as possible. Test-retest reliability is 0.81, and internal consistency is 0.76.
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Muscular Endurance: In a plank position, the individual maintains a straight line from head to
feet, supported by forearms and toes. Elbows are placed directly under the shoulders. This test
evaluates core endurance, especially abdominal, lateral, and lower back muscles.

Sleep Quality was assessed using the Children's Sleep Habits Questionnaire (CSHQ),
completed by parents. Developed by Owens et al. (2000), this 45-item questionnaire evaluates
sleep quality and habits in children aged 4 to 12 years and is divided into eight conceptual
subscales. The reliability coefficient is reported as 0.78.

FMS Test: The Functional Movement Screening test, designed by Cook and colleagues,
assesses the whole movement chain and identifies areas susceptible to injury. It includes seven
movement tests and can detect limitations and deviations from natural movement patterns.
Reliability and validity are reported between 0.75 and 0.90.

Results

In the descriptive statistics section, mean and standard deviation were used to describe
demographic characteristics. The Kolmogorov-Smirnov test was used to assess the normality
of data distribution. Since the results indicated non-significance (normal data), non-parametric
Spearman correlation was used to analyze relationships between variables. All analyses were
conducted using SPSS version 27. No correlation was found between FMS scores and static
balance or sleep quality. There was a direct (though weak) relationship between sleep quality
and muscular endurance (r = 0.28). However, no relationship was found between sleep quality
and other fitness factors or BMI.

Discussion

The current study found a weak but direct correlation between FMS scores and dynamic
balance and muscular endurance, and a weak inverse relationship with agility and BMI. No
relationship was found between FMS and sleep quality or static balance. Static and dynamic
balance play different roles in functional movement. Dynamic balance showed a stronger
correlation with FMS, consistent with Harrison et al. (2021). The correlations between FMS
and fitness factors (agility and endurance) align with studies by Dios et al. (2022) and Arsham
etal. (2022). While some evidence links FMS scores to general motor skills and certain aspects
of sports performance, the specific relationship between FMS and agility in elementary school
girls remains underexplored. In children, proper movement mechanics can prevent energy loss
and increase endurance. Endurance performance, especially in running, depends on
biomechanical efficiency. Core stability achieved by trunk stabilization allows optimal
generation, transfer, and control of force and movement through the kinetic chain. Thus, core
stability may influence motor performance more significantly than previously thought.

Conclusion

Since no previous studies have linked sleep quality to FMS scores in elementary school girls, and a
relative relationship between sleep quality and muscular endurance was observed, further research
using different samples and tools could help better understand this topic. However, it is clear that
sleep quality affects physical performance and recovery, which can indirectly influence movement
patterns assessed by FMS. Given that FMS scores in this study ranged between approximately 10—
14, indicating movement limitations in elementary school girls, implementing training programs
during this period is crucial. The study concludes that increasing agility and endurance may reduce
movement limitations or improve FMS scores. Research also shows that higher FMS scores are
associated with better motor efficiency, which may lead to improved endurance.
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