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Abstract 
 
Introduction: It is crucial to examine the impact of low or high engagement in physical activity (PA) on the development of 
anthropometric characteristics and physical fitness (PF) components in children.  
Objective: Consequently, this study aims to assess and compare the anthropometric characteristics and PF components among 
children with low and high levels of PA. 
Methods: In the present study, a descriptive-comparative method was employed. The statistical population for this research 
comprised all secondary school children enrolled in a regular school in Tehran in 2023. Through a convenience sampling technique, 
a total of 258 children (125 girls) aged between 10 and 14 were chosen as the participants of this study. Data was collected using 
standard questionnaires. The data was analyzed by SPSS-26 using t-test.  
Results: 58% of the children did not engage in PA during the week. No significant differences were between children with high and 
low PA in terms of anthropometric features (including arm length, leg length, and trunk length) (all P>0.05). However, children 
with high levels of PA had significantly higher levels of PF than those with lower levels of PA (P<0.001). 
Conclusions: This study underscore the significance of higher PA for children. Consequently, it is recommended for physical 
educators to integrate programs into their curricula that aim to enhance children’s PA. 
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1. Introduction 

Industrial development, increased tendency to 
urbanization and mechanization of life have created 
major effects on people's lifestyles and have brought 
sedentary lifestyles to societies (1). Non-communicable 
diseases, especially cardiovascular diseases, are a 
health problem in developed and developing 
countries, and are a major cause of death (2). Among 
the 10 risk factors related to deaths in the world, six 
factors are related to diet and physical activity (PA) (3). 
Approximately 80% of non-communicable diseases 
occur in developing countries (4). Research has shown 
the prevalence of obesity (23.1%), overweight (40%), 
high blood pressure (29.2%), blood lipid disorder (23.6% 
with high total cholesterol) and diabetes (5.4%) in 
adults (5). Prevention of non-communicable diseases 
depends on the control of risk factors such as low PA. In 
fact, the amount of PA of people plays a role as an 
effective independent factor in the occurrence of 
various chronic diseases (6,7). Global estimates have 
shown that the cause of 22% of heart attacks and about 
10-16% of cancers such as breast, colon, pancreas and 
rectum is the low PA of people. However, it has been 
reported that more than 60% of children do not have 
enough PA. The low level of PA is especially related to 

the incidence of obesity, which is one of the important 
factors of many chronic diseases (8,9). 

Physical fitness (PF) is the body's ability for effective 
and efficient activity (10,11). PF refers to a person's 
ability to work effectively, enjoy free time, be healthy, 
and face extraordinary situations throughout life (12-
14). Leisure and ability to face unforeseen emergencies. 
Research has shown that laying the groundwork for PF 
and skill development during the early years of life is 
essential for long-term PF and overall health. The stage 
of childhood holds significant importance due to the 
numerous physiological and behavioral changes that 
take place, such as alterations in body composition, 
attitudes towards PF, levels of PA, sedentary behavior, 
and dietary habits (15-17). Consequently, it is crucial to 
collect epidemiological data specific to each country 
regarding the rates of over- and underweight, body 
composition, as well as PF aspects such as 
cardiorespiratory fitness and muscular strength in 
children. This data is vital for creating effective public 
health strategies and designing appropriate PA 
interventions (18-20). 

Irrespective of their age, individuals tend to 
become less physically active as they grow (21-23). The 
decline in PA may be linked to the different timing of 
sexual maturation and the growth spurt that is related 
to age and gender (22,24). The development of 
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secondary sexual characteristics in girls may lead to 
feelings of discomfort and lower self-esteem, which in 
turn may discourage them from engaging in PA (25). 
The rise in body fat levels and hormonal fluctuations, 
often experienced during this period, may also 
contribute to a decrease in PA (26). In the majority of 
PAs, anthropometric characteristics such as height, 
weight, limb length, etc., along with the physical and 
mental abilities of individuals, play a significant role in 
determining the type of sports activity they engage in 
(27-31). Studies have indicated that body composition 
and anthropometric characteristics are linked to 
physical and mental health, well-being, and the 
execution of physical movements and activities (32-34). 
By focusing on the physical condition of individuals, it 
becomes evident that diverse types of PA are essential 
for overall growth and development. Hence, it is 
crucial to examine the impact of low or high 
engagement in PA on the development of 
anthropometric characteristics and PF components in 
children. Consequently, this study aims to assess and 
compare the anthropometric characteristics and PF 
components among children with low and high levels 
of PA. 
 

2. Methods 

2.1. Design and participants 

In the present study, a descriptive-comparative 
method was employed to investigate the 
anthropometric characteristics and PF components of 
children with varying levels of PA. Prior to their 
involvement, written consent was acquired from the 
parents of the children. The study adhered to the 
guidelines outlined in the Declaration of Helsinki. The 
statistical population for this research comprised all 
secondary school children enrolled in a regular school 
in Tehran in 2023. Through a convenience sampling 
technique, a total of 258 children (125 girls) aged 
between 10 and 14 were chosen as the participants of 
this study. 

2.2. Measures 

The assessment of PA and exercise participation was 
conducted using the Physical Activity Questionnaire 
for Children (PAQ-C) (35). This questionnaire comprises 
eight questions that participants rated on a 5-point 
Likert scale. The structure of the questionnaire was 
validated through confirmatory factor analysis, 
demonstrating a high loading rate exceeding 0.4. 
Furthermore, the reliability of the questionnaire was 
established with a Cronbach’s alpha coefficient of 0.86. 

In the present study, the reliability of PAQ-C was 
confirmed to be 0.92 using Cronbach’s alpha. It should 
be noted that children who had a score of less than 2.5 
were considered as low PA group and those who had a 
score of higher than 2.5 were considered as high PA 
group.  

Standard instruments such as meter and balance 
were utilized for the assessment of anthropometric 
features like body mass index (BMI), arm length, leg 
length, and trunk length. 

Fitness in children was assessed through two 
different tests: the "Shuttle Run 4*9 test" and the "Stork 
Balance Stand test". The Shuttle Run 4*9 test focused on 
measuring agility. Participants had to walk a 9.15-meter 
track four times while carrying sticks or legs to the 
other side and placing them on the ground. The test 
began with the participant standing behind the 
starting line and running upon hearing the "go" signal. 
After reaching the end of the track, the participant 
retrieved a stick, returned to the starting line, and 
placed it on the ground behind the line. This process 
was repeated a second time, but without the 
requirement of placing the stick on the ground, 
allowing the individual to cross the line at the same 
pace. On the other hand, the Stork Balance Stand test 
aimed to evaluate static balance. Participants stood on 
a foam surface with eyes open, lifted one leg, and 
placed the sole of the foot under the knee of the 
opposite leg. The test continued until the person 
placed the sole of the foot on the ground, with the time 
being recorded by a stopwatch. This test assessed the 
stability of the standing posture by measuring the 
duration (in seconds) that the person could maintain 
the one-legged standing position. 

2.3. Data analysis 

The data was analyzed utilizing SPSS software 
version 26. Descriptive statistics employed the mean 
and standard deviation (SD). Gender differences were 
assessed using an independent t-test. To compare the 
anthropometric characteristics and PF components 
among children with low and high levels of PA, the 
independent t test was employed. The p-value was set 
at p<0.05. 
 

3. Results 

The participants’ demographic data revealed that 
the average age was 11.48 years old. Within the research 
group, 49% were female and 51% were male. 
Additionally, the participants had an average BMI of 
17.25, which falls within the normal range (Table 1). 

 
Table 1. Demographic Data Across Gender. 

 Gender No. Mean±SD P-Value 

Age (Year) 
Boys 133 11.41±1.67 

0.77 
Girls 125 11.53±1.84 

Height (M) 
Boys 133 1.36±0.08 

0.85 
Girls 125 1.32±0.04 

Weight (Kg) 
Boys 133 32.17±4.14 

0.54 
Girls 125 30.28±3.39 

Body Mass Index (Kg/m2) 
Boys 133 17.31±1.78 

0.79 
Girls 125 17.22±1.93 

 
Out of the total of 258 participants in the study, 109 

children (42%) participated in PA. The data reveals that 
58% of the children did not engage in PA during the 
week. Furthermore, the initial results show that 

children generally have moderate to low PA. Table 2 
displays the mean and SD of descriptive findings by 
gender, with boys showing significantly higher PA 
(P<0.001). Additionally, 43% of the participants had PA 
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scores above the average, indicating high PA levels. On 
the other hand, 57% of the children had PA scores below 
the average, suggesting low PA levels. 

In addition, the participants exhibited normal 
range of anthropometric features (including BMI, arm 
length, leg length, and trunk length) and PF (Table 2). 
Notably, there were no significant gender difference in 
terms of anthropometric features (including arm 
length, leg length, and trunk length) (all P>0.05). 
However, boys had significantly better PF than girls 
(p<0.001). When comparing the anthropometric 
features (including BMI, arm length, leg length, and 

trunk length) and PF of children with high and low 
levels of PA, the findings demonstrated that children 
with higher PA had significantly lower BMI (P<0.001), 
however, there were no significant differences between 
children with high and low PA in terms of 
anthropometric features (including arm length, leg 
length, and trunk length) (all P>0.05, Table 2 and 
Figure 1, 2, 3, and 4). Furthermore, the results showed 
that children with high levels of PA had significantly 
higher levels of PF than those with lower levels of PA 
(Table 2 and Figure 5 and 6). 

 
Table 2. Comparison of Research Variables between High and Low Physical Activity. 

  BMI Arm Length Leg Length Trunk Length Shuttle Run Stork Balance 

  Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD 
High Physical Activity Boys 16.67±1.28 50.39±3.47 71.68±8.49 62.78±5.27 12.08±2.17 14.47±2.60 
 Girls 16.82±1.39 50.36±3.50 70.39±7.16 61.54±4.23 13.11±3.20 13.58±2.11 
Low Physical Activity Boys 17.96±1.28 49.71±3.22 69.94±7.19 61.43±4.87 15.97±3.64 10.20±2.55 
 Girls 17.87±1.46 49.02±3.09 69.52±8.47 60.55±3.67 16.97±3.27 9.67±2.41 
Comparison Boys t=8.64, P<0.001 t=0.27, P=0.79 t=0.09, P=0.96 t=0.17, P=0.86 t=9.94, P<0.001 t=8.12, P<0.001 

 Girls t=7.18, P<0.001 t=0.13, P=0.85 t=0.12, P=0.88 t=0.12, P=0.90 t=8.99, P<0.001 
t=7.85 
0.94, P<0.001 

 

 
Figure 1. Mean of BMI Scores among Gender and Physical Activity Level. 

 

 
Figure 2. Mean of Arm Length Scores among Gender and Physical Activity Level. 
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Figure 3. Mean of Arm Length Scores among Gender and Physical Activity Level. 

 

 
Figure 4. Mean of Trunk Length Scores among Gender and Physical Activity Level 

 

 
 

Figure 5. Mean of Shuttle Run Scores among Gender and Physical Activity Level. 

 

 
Figure 6. Mean of Stroke Balance Scores among Gender and Physical Activity Level. 
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4. Discussion  

It is crucial to examine the impact of low or high 
engagement in PA on the development of 
anthropometric characteristics and PF components in 
children. Consequently, this study aims to assess and 
compare the anthropometric characteristics and PF 
components among children with low and high levels 
of PA. The initial results of the research show that 
children generally have moderate to low PA, where 
boys showing significantly higher PA. Additionally, 43% 
of the participants had PA scores above the average, 
indicating high PA levels. These findings are consistent 
with previous studies (2,4,5,7,8), which also reported 
low PA among children. Due to the fact that PA plays a 
crucial role in maintaining the vitality the human 
health system, and is considered a fundamental 
requirement for the well-being of children, it is 
necessary to promote PA among children. Encouraging 
participation in sports activities not only promotes 
vitality but also aligns their behavior, interests, and 
needs with valuable and defined objectives. Therefore, 
meticulous and comprehensive planning is essential to 
ensure PA, and the more detailed and precise the 
planning, the more sustainable the progress and 
motivation for sports participation will be (1,4,7,9). 

Additionally, the findings indicated that children 
with high PA exhibited notably enhanced PF compared 
to those with lower PA, that emphasized the positive 
influence of sports participation on overall PF. These 
findings are consistent with previous studies 
(10,11,14,16,18-20). To interpret these findings, it can be 
stated that regular participation in PA is responsible 
for the elevated levels of fitness observed. This 
involvement in PA promotes improved joint mobility, 
muscle growth, and flexibility in ligaments and 
tendons. Additionally, engaging in consistent PA leads 
to enhancements in respiratory function. These 
improvements manifest as stronger respiratory 
muscles, improved thoracic compliance, increased 
endurance of the upper respiratory system, and 
enhanced respiratory elasticity (12,14). On the other 
hand, children who do not engage in sports and games 
experience stiffer joints and a decreased resistance in 
the respiratory system (17,19). 

In addition, the findings demonstrated no 
significant differences between children with high and 
low PA in terms of anthropometric features (including 
arm length, leg length, and trunk length), however, 
children with higher PA had significantly lower BMI 
than those with lower PA. These findings are consistent 
with previous studies (28-30,32,33). In order to explain 
these results, it can be stated that the anthropometric 
indicators such as arm length, leg length, and trunk 
length are items that are less affected by external 
factors such as PA. These indicators were mainly related 
to the length of organs, which are related to skeletal 
growth (30,32,33). Skeletal growth is mainly influenced 
by heredity and nutritional factors in early childhood, 
and therefore it is conceivable that external factors 
such as exercise and PA may not have a significant 
impact on them. However, several studies have shown 
that active participation in PA can improve some 
anthropometric indicators such as fat mass and 
muscle tissue, which directly affect BMI. This may be 
the reason why children with higher PA had 
significantly lower BMI than those with lower PA. 
Further studies are needed to provide more 
comprehensive view regarding the effects of PA on 

different aspects of anthropometric features in 
children (30,31,34).  

In line with prior research (36,37), this study 
discovered that boys exhibited higher PF than girls. 
Factors such as social and cultural constraints on PA for 
girls beyond the home and school environment could 
be a significant contributor to their lower PF than boys 
(38,39). 

The current study was limited by its cross-sectional 
design, preventing the examination of contributing 
factors. Additionally, the use of a questionnaire to 
measure PA was another limitation, as it may introduce 
bias and produce less precise data compared to device-
measured tools. 

4.1. Conclusion 

Current study has indicated that children generally 
participate in minimal PA. It has been noted that girls 
tend to exhibit lower PF in comparison to boys. In light 
of the results of this research, which demonstrated that 
increased PA improved PF, it is imperative to promote 
PA, especially among girls. Interestingly, while higher 
PA did not affect skeletal-related anthropometric 
features, it did have a positive impact on reducing BMI. 
These findings underscore the significance of higher 
PA for children. Consequently, it is recommended for 
physical educators to integrate programs that aim to 
increase children’s PA. 
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