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Research Article 

Association of age, BMI and physical 
activity with the risk of 
musculoskeletal injuries among school 
going children 
Sidra Nabil1*, Raees Fatima1, Adeeba Tabassum2, Maria Javid3, Aqsa Iqbal1 

ABSTRACT 

Background: Understanding the factors that predict risk of 
musculoskeletal injuries among school going children is necessary 
for developing timely intervention before accidents occur. 

Objective: To analyse the relationship between age, BMI, physical 
activity and MSK injuries among school going children. 

Methodology: A cross sectional analytical study was carried out on 
children of schools of Islamabad and Rawalpindi having sample size 
n=127. Male students of age between 8-12 years were included in the 
study. Data was collected including age, BMI and physical activity 
level on Physical Activity Questionnaire for Children (PAQ-C) and risk 
of injury with Functional Movement Screen (FMS). Data was 
analysed using Hierarchical Regression Analysis. 

Result: A multiple regression results showed that variables were 
statistically non-significant and showed low explanatory power. F(9, 
90)=0.936, p=0.497. in model 1 Age and BMI explain 3.7% of total 
variance in injury risk. And in model 2 adding physical activity 
increased the variance to 6.7%. 

Conclusion: Only considering how old, what sex or what BMI a 
school-age child has does not accurately show injury risk. It did not 
appear that exercise was greatly protective, even though obesity 
seemed to lower the chance of muscle and bone injuries. Therefore, 
it appears that factors such as what exercise is done, someone’s 
general health and the environment are more important in 
predicting injury risk. 
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INTRODUCTION  

Globally, musculoskeletal injuries are a 
significant public health issue that contribute 
significantly to the burden of pain and disability[1,2]. 
In children and adolescents, musculoskeletal 
complaints are prevalent. Children's physical and 
mental health suffers as a result of these symptoms. 
but little is known about their underlying causes and 
risk factors[3]. The most significant cause of MSK 
injuries on children is musculoskeletal discomfort, 
which restrict the mobility and result in MSK pain, 
psychological, and physical issues[4, 5].  

In children increased body weight cause joint 
and spinal stress, while poor fitness, inadequate 
training, or postural misalignment can heighten 
vulnerability[6]. The overuse injuries also caused by 
early specialization and weight training[7]. The 
prolonged sitting, improper ergonomics, family 
history of musculoskeletal pain, and psychosocial 
stress may also contribute[8, 9]. Sports-related 
injuries in children are also common because their 
bodies are still growing[10]. During growth spurts, 
flexibility decreases and changes in bone and muscle 
development make them more vulnerable to 
strain[11].  

Although children generally heal faster, the 
period of rapid growth creates an imbalance 
between strength and flexibility, increasing the risk 
of injury. Children with low fitness levels or limited 
mobility may also experience more pain and 
difficulty participating in physical activities, which 
can lead to chronic problems[12]. Body Mass Index 
(BMI) and physical activity are strongly linked. While 
BMI is often used to define weight categories, it 
does not reflect muscle mass or fat distribution. 
Regular physical activity helps maintain a healthy 
BMI by improving metabolism, burning calories, and 
supporting overall health[13,14,15]. 

Previous research on musculoskeletal injuries 
in school-age children identified a number of 
important gaps in the body of knowledge. 
Children who were not athletes in school settings 
did not received enough attention in the literature 
since most of it has been on adult or athletic 
groups. Furthermore, there was a dearth of 
thorough information on kids from particular 
areas, especially in low- and middle-income 
nations where environmental and educational 
circumstances differed widely. Although there is a 
wealth of research on paediatric MSKI worldwide, 
there is comparatively little thorough, region-
specific data available in Pakistan, especially when 
it comes to school-age children and a wide range 
of risk factors other than merely large school 
bags. Thus the objective of this study was to 
examine associations of age, BMI, and physical 

activity with musculoskeletal injury risk among 
school-going children. 

METHODOLOGY 

Study Design: This study employed a cross-
sectional design to conduct in private schools 
located in Rawalpindi and Islamabad, with data 
collection taking place between August and October 
2024.  

Participants Selection: A total of n=200 
participants meeting the eligibility criteria were 
approached, of whom n=127 were included in the 
study. The study included male school-going 
children aged between 8 and 12 years. Participants 
were not actively engaged in any form of 
competitive sports during the study period.  Children 
were excluded from participation if they had any 
mental or physical disability, a recent history of 
acute illness or fracture, active inflammation or 
infection, or any physical deformity that could 
interfere with the assessment or performance of 
physical activity.  

Variables: The age, BMI and physical activity 
level on Physical Activity Questionnaire for Older 
Children (PAQ-C) were used to collect the data. The 
Low PAQ-C score means low physical activity and 
vice versa.  The Functional Movement Screen (FMS) 
is standardise screening tool to assess the 
movement efficiency, including limitations, 
asymmetries, and dysfunctional movement 
patterns. In FMS, there are seven fundamental 
exercise tasks including deep squat, hurdle step, in-
line lunge, shoulder mobility, active straight-leg 
raise, trunk stability push-up, and rotary stability. A 
three-point Liker scale ranged from 0-3 was used to 
assess the movement efficiency. The zero indicate 
low movement quality and three mean high. The 
total score is 21, while ≤14 means have greater odd 
for sustaining an injury. 

Data collection process: The data was collected 
during break time to ensure standard conditions for 
all assessments. All assessments were taken on all 
tools under the supervision of sports physical 
therapist to ensure consistent scoring. The 
systematic sampling technique was used to recruit 
the sample from n=779 students, evaluated for 
eligibility and out of which n=127 student full filled 
the criteria.  

Sample Size: The sample size was calculated by 
G*Power 3.1.9.7, with an effect size of 0.25, a 
significance level (α) of 0.05, and a power (β) of 
0.80. So the total sample size was n=127 participants, 
needed to find association between variables.  

Statistical method: The demographic variables 
were presented as mean±SD, including age, height, 
weight, and BMI. While the categorical variables 
were presented as frequency distribution in graphs, 
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such as grades/classes, BMI categories, and PAQ-C 
items. The assumption of the model based 
hierarchical regression was met, allowing further 
analysis. The Model 1 was included Age and BMI 
category to predict the ability of demographic 
characteristics. While in the Model 2 Physical Activity 
Variables the PAQ-C items from Q2-Q8, representing 
school-based, leisure, and organized physical 
activities, to assess whether physical activity 
contributed additional explanatory power beyond 
demographics. For each model, Coefficient of 
determination (R²) to explained variance, F-test for 
overall model significance, and Unstandardized (β) 
coefficients with corresponding p-values to 
determine the significance and direction of 
individual predictors. Forest plot was used to visually 
present effect sizes and confidence intervals. A 
p<0.05 was considered statistically significant. The 
analysis was done by using SPSS ver 26. 

Ethical consideration: Ethical approval was 
obtained from the research and ethical committee 
of Riphah College of Rehabilitation and Allied Health 
Sciences (Riphah/RCRAHS-ISB/REC/MS-PT/01926) 
and permission was granted by Principals Allied 
school, Islamabad. Informed consent from parents 
and assent from students were obtained, ensuring 
confidentiality and anonymity throughout the study. 

RESULTS 

The mean age of the n=127 participants was 
10.89±1.43 years, with average height 133.54±10.55 
cm, ranging from 101.0 cm to 154.2 cm. The mean 
Body Mass Index (BMI, was 17.60±0.62, with range 
from 15.98 to 19.99. The n=90(70%) of the students 
were from middle grades (3, 4, and 5) contributing in 
the study. (Figure 1-3) 

 

Figure 1: Frequency distribution (Grades/Classes) 

 

Figure 2: Frequency distribution (BMI) 
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Figure 3: Frequency distribution (PAQ-C)                         

 
Figure 4: Forest plot of hierarchical regression analysis 

The hierarchical regression analysis was 
structured in two sequential models: the first 
included demographic variables (Age and BMI), 
while the second introduced physical activity-related 
variables (PAQ-C Q2 to Q8) to assess their additional 
predictive power. Despite meeting assumptions, 
these models showed low and non-significant 
explanatory power and overall fit, limiting their 
practical predictive value. 

 The first model, which included only Age and 
BMI category, accounted for 3.7% of the variance in 
musculoskeletal injury risk (R²=0.037). However, this 
model was not statistically significant {F(2, 
97)=2.363, p=0.098}, indicating limited predictive 
value. In the second model, the inclusion of physical 
activity variables from the PAQ-C (Q2–Q8) slightly 
increased the explained variance to 6.7% (R²=0.067), 

but the Adj. R² dropped to -0.005, suggesting over 
fitting. The overall model remained non-significant 
{F(9, 90)=0.936, p=0.497}, indicating that the 
additional predictors did not improve model 
performance. 

The results showed that age was not a 
significant (p≥0.05) predictor in either model. In 
Model 1, being obese was associated with a 
significant decrease (p=0.043) in injury risk 
compared to the overweight reference group. In 
Model 2, this effect became non-significant 
(p=0.077), suggesting that the inclusion of PAQ-C 
variables diluted the BMI effect. None of the PAQ-C 
items were also not statistically significant (p≥0.05), 
but PAQ-C Q2 showed a positive trend and PAQ-C Q4 
displayed a negative trend. (Figure 4) 
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DISCUSSION 

The objective of this study was to examine 
associations of age, BMI, and physical activity 
with musculoskeletal injury risk among school-
going children. The result suggested that the age 
did not significantly predict injury risk in either model 
(p=0.221 in Model 1; p=0.194 in Model 2), though it 
showed a weak positive association.  

According to a study on injuries connected to 
teenage physical activity, the incidence of injuries 
varied by age group, with older kids showing a 
reduced chance of getting hurt when engaging in 
leisure-time physical activities than their younger 
counterparts[16]. In order to promote 
musculoskeletal health in school-age children, 
research highlights the dynamic link between age 
and MSK injury risk and the necessity of age-
appropriate preventative strategies, such as 
strength training, movement instruction, and safe 
play spaces[17]. 

Children's musculoskeletal systems change as 
they mature, resulting in changes in muscular 
strength, coordination, and bone density that may 
affect their susceptibility to injuries[18]. While 
physical development may play a part in injury risk, 
posture, habits of physical activity, and 
environmental variables are more important[19]. 
These results provide confidence to the idea that, 
although age may have a positive associated with 
the incidence of MSK injuries. Other characteristics 
including physical development, movement 
efficiency, and exposure to activities that are prone 
to injuries are probably more important. The body of 
research highlights the necessity of a multifaceted 
strategy for injury prevention that takes age into 
account in addition to physiological, biomechanical, 
and environmental factors[20]. 

The studies showed that the FMS identify 
asymmetries and functional movement deficits, 
which are frequently associated with 
musculoskeletal injuries. Those with higher BMIs 
especially those who are overweight or obese 
generally have lower FMS scores, which may 
indicate movement injuries and a higher risk of 
injury[21, 22]. Research has demonstrated that 
changes in FMS performance can forecast changes 
in BMI over time, supporting the notion that 
movement competence is essential for preserving a 
healthy weight[23].  

Furthermore, kids with lower FMS scores 
typically do less exercise, which increases sedentary 
behaviour and may have long-term health effects 
[24]. The relationship between schoolchildren's BMI 
and levels of physical activity was examined in a 
research published in BMC Public Health. Children 
who are overweight or obese were shown to be less 
active, which may lead to inefficient mobility and a 

higher risk of injury[25]. Being overweight may 
increase the strain on the musculoskeletal system, 
leading to discomfort and potential long-term health 
issues[4]. In current study, the BMI is statistically 
significant, but it is unlikely to be the only factor 
influencing injury risk. The low sample size may be 
the reason for insignificant results.  

Because BMI primarily assesses weight in 
relation to height rather than body composition or 
functional movement patterns, it may not be a good 
indication of injury risk on its own. Muscle mass, fat 
distribution, and other biomechanical characteristics 
that affect movement efficiency and injury risk are 
not taken into consideration by BMI. These findings 
could potentially be the consequence of 
methodological variances, population-specific 
changes, or the requirement for a multifactorial 
strategy that integrates screening techniques other 
than BMI. A more thorough knowledge of children's 
injury risk may be possible by taking into account 
different metrics such body fat percentage, mobility 
evaluations, and levels of physical activity[26]. 

This result suggests that the model's accuracy in 
determining the risk of musculoskeletal injuries was 
not significantly improved by adding PAQ-C items. 
The results show that, despite to improve the model 
by adding more variables, did not offer significant 
explanatory power. Numerous studies have 
examined the connection between children's injury 
risk and physical activity, with varying degrees of 
predictive validity[27, 28]. Although physical activity 
has many health advantages, there is an inherent risk 
of injury, especially for school-aged children, 
according to research published in the British 
Journal of Sports Medicine[29].  

The school-age children's are naturally at risk for 
injuries when participating in physical activities. 
Organized sports have a higher injury incidence rate 
than disorganized leisure activities[30]. The 
significance of progressive adaptation to exercise by 
showing that children who have lower regular levels 
of physical activity are more likely to sustain injuries 
during physical activities[31]. Predicting injuries is 
difficult since physical activity isn't always a reliable 
indicator on its own. Injury risk is influenced by a 
number of factors, including individual differences, 
environmental factors, prior injuries, and 
biomechanics[32]. It shows that injury prediction 
models are variable and occasionally incorrect due 
to the lack of strong, evidence-based criteria in 
school sports injury prevention strategies. Given 
that injury patterns vary according to a child's 
developmental stage and degree of sports 
engagement, age and maturity play a significant role 
as well[33]. Biomechanical, physiological, 
environmental, and psychological factors all play a 
part in injuries. biomechanical, physiological, 
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psychological and environmental factors collectively 
influence injury occurrence[34, 35]. 

This study has several limitations. Future studies 
should have a more varied sample size to increase 
the findings' relevance because gender and sex 
affect BMI, exercise levels, and injury patterns. The 
use of self-reported measures, such as the PAQ-C, 
may have introduced recall and social desirability 
bias. As the sample size was smaller and limited to 
students from selected private schools, the findings 
may not be generalizable to all schoolchildren. 

CONCLUSION 

The results of this study indicate that school-age 
children's injury risk cannot be accurately predicted 
by age, or physical activity levels alone. 
Consequently, methods for preventing injuries 
shouldn't be limited to these specific traits. Instead, 
to create successful preventative measures, a more 
thorough strategy that considers a variety of 
physiological and environmental aspects is required. 
The findings also show that the regression model's 
ability to adequately explain injury risk is limited, 
highlighting the need for more study.  
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