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ABSTRACT
Background: Low back pain (LBP) is a common health concern among school-going children, often linked 
to carrying heavy school bags. Excessive backpain weight can contribute to musculoskeletal discomfort, poor 
posture, and long-term spinal issues. Despite growing awareness, there is limited region-specific data on this 
association.
Objective: This study aimed to determine the frequency and relationship of low back pain with the weight of 
school bags among school-going children.
Methods: A cross-sectional survey (ethical approval number (ERC #SBBDU-2020-135) was conducted between 
June and November 2020, involving 321 school children who met specific inclusion criteria. A self-administered 
questionnaire was used to collect data on demographic characteristics, backpain symptoms, and student’s percep-
tion of their school bag weight. Statistical analysis was performed using SPSS version 22.
Results: Out of 321 school age children, 93.4% (n=300) reported low back pain (LBP), with 45.2% (n=145) 
experiencing it once a month frequently. LBP prevalence did not differ significantly by gender (p > 0.05), though 
higher in boys (54.52%, n=175) than girls (38.94%, n=125). Significant associations included carrying more than 
six books (93.14% of those with LBP, χ²=273.6, p<0.001), walking to school with a big bag (60.12% vs 33.33%, 
χ²=45.1, p<0.01), while study posture showed no significance (p=0.136).
Conclusion: According to the study, children enrolled in school experience low back discomfort frequently 
(93.4%), with the most frequent occurrence occurring once a month. Poor study postures, walking to school with 
large school bags, and carrying heavy school bags were found to be significantly associated with LBP.
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Introduction:
Globally, millions of students commute to and 

from school each day with school bags full of books 
and supplies. Backpacks serve as a practical means 
of transporting educational stuff (1), and excessive 
weight can contribute to musculoskeletal strain and 
discomfort. Low back pain (LBP) can be defined as 

pain occurring between the lower ribs and buttock folds 
that lasts for a day or more(2), has been increasingly 
reported among school-aged kid. A number of studies 
have suggested there are various predisposing factors 
that exist in the occurrence of LBP such as physical, 
anthropometric, psychosocial and emotional.(3) 
Among these, carrying a heavy backpack alters spinal 
posture due to the forward inclination of the trunk 
while carrying an overloaded backpack causes postural 
changes that contribute to pain and reduced functional 
ability in students, and lead to musculoskeletal 
discomfort and potentially long-term complications.
(4) More than 2.5 million elementary school students 
wear school bags consistently for five days a week 
throughout the complete school year. Recognizing that 
children embody the future underscores the importance 
of providing them with proper education and nurturing.
(5)

Backpacks serve as transporting mediums to carry 
stuff among students and have become a necessity not 
only for school going kids but also adults or university 
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students.(6) Backpack weight recommendations vary 
across studies, but research consistently indicates 
that students frequently exceed safe weight limits.(7) 
While there is a lack of consensus regarding the causal 
relationship between heavy school bags and back pain, 
the American Academy of Pediatrics has provided 
guidance on their appropriate use, that suggests, 
backpacks should be limited to a weight that does not 
exceed 10 to 20 percent of a child’s body weight.(8) 

The American Occupational Therapy Association 
reports that more than 50% of students between the ages 
of 9 and 20 suffer from continual back pain, a condition 
often linked to improperly loaded or excessively heavy 
school bags.(9) During their school-age years, kids who 
encounter elevated levels of psycho-social challenges, 
conduct issues, or other somatic conditions are at a 
greater risk of experiencing low back pain.(10) Studies 
from India estimate a prevalence rate between 55% and 
86%, highlighting the growing concern surrounding 
LBP in school-going children.(11) The occurrence of 
LBP also impact on normal daily life of individuals.
(12)

As kids ‘s spines are still in the developmental stage, 
excessive strain from carrying heavy school bags may 
lead to long-term health consequences. Although LBP 
is becoming more common, parents and educators are 
still not well-informed about it.  Numerous parents are 
unaware of the possible long-term hazards or that their 
kids may develop LBP at an early age.  In this study, the 
prevalence of LBP in school-age kids was evaluated. 
And its relationship to school bag weight investigated. 
This study highlights how heavy bag packs affect 
spinal health, underscoring the need for policies and 
preventative measures to lessen the prevalence of flow 
back pain (LBP) in students and protect their health and 
academic performance.
Methods:

The cross-sectional survey was conducted in 
Karachi, Pakistan, across 7 schools from June to 
November 2020. Convenience sampling method was 
used. The sample size of 321 school-going children 
aged 10-18 years) was calculated using Open Epi 
software (prevalence estimate=72% from Sundas et 
al. 2019, 95% confidence interval, 5% margin of error, 
80% power).(13,14)

Inclusion criteria: currently enrolled students 
aged 10-18 years. Exclusion: severe musculoskeletal/
oncological conditions (confirmed via self-reported 
clinical history and parental verification: mild/moderate 
conditions and ongoing minor injuries included if not 
contraindicating participation).(15)

Independent variables: gender, age, number of 
books carried (>6), bag carrying method, transportation 
mode (walking vs. other), study posture/location, 
perceived bag weight (rated as light/moderate/heavy 
via 3-point Likert scale). Dependent variable: LBP 
presence (self-reported via body diagram similar 
to Nordic Questionnaire: pain between lower ribs/
buttocks ≥1 day). 

A structured questionnaire (25 items: 10 on LBP 
prevalence across lifetime/6-month/1-month periods; 
15 on risk factors) was developed from literature 
review (16) and pilot-tested on 30 students (test-retest 
reliability r=0.82; content validity via 5-expert panel, 
CVR=0.85). No prior validated tool fit this population/
focus. Actual bag weights were not measured (feasibility 
constraints in schools); body weights unmeasured—
instead used self-reported perceived heaviness and 
book count as proxies. 

Data collection: Questionnaires self-administered 
in classrooms during school hours; teachers 
supervised without influencing responses. Ethical 
approval obtained from Shaheed Benazir Bhutto 
Dewan University Institutional Review Board (ERC 
#SBBDU-2020-135); parental informed consent and 
child assent secured prior. 

Statistical analysis used SPSS v22.0 (α=0.05). 
Descriptive: frequencies/percentages (categorical), 
Mean±SD (continuous). Inferential: Chi-square tests 
(assumptions checked: expected frequencies >5); 
no multivariable adjustment for confounders (BMI, 
activity, stress) due to cross-sectional design and 
resource limits. 
Results:

A total of 321 school-going children aged 10 to 
18 years were enrolled in this cross-sectional study. 
Among them 57.32% (n=184) were male, and 42.68% 
(n=137) were female. The study aimed to assess the 
frequency of low back pain (LBP) and its association 
with the weight of school bags, walking habits, and 
study postures at home.

A significant proportion of participants, 
93.4% (n=300/321.95% CI: 90.2-95.9%) reported 
experiencing episodes of low back pain, while only 
6.6% (n=21) reported no instances of pain (high 
prevalence likely reflects sensitive self-report: 
measurement bias addressed in limitations). Gender-
wise analysis showed that low back pain was reported 
by 95.1% of males (175/184) and 91.2% of females 
(125/137). Although a higher prevalence was observed 
among males, the difference was not statistically 
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significant (Fisher’s exact test, p = 0.12; φ = 0.08). No 
adjustment for confounders was performed due to the 
cross-sectional study design.

The prevalence of LBP varied across school grades, 
as shown in Table 1 (χ²=1.2, df=3, p=0.75, assumptions 
met: all expected >5), with 7th to 10th-grade students 
reporting varying degrees of LBP. 

Among participants experiencing LBP (n=300), the 
frequency of pain varied. The most commonly reported 
frequency was once a month (45.2%, n=145), followed 
by four to six times a month (23%, n=74). (Figure 1)

A strong and statistically significant association 
was found between the number of books carried and 
the prevalence of LBP. Among those with LBP, 93.14% 
(n=299) carried more than six books. Only one participant 
carrying four to six books reported LBP, while none 
carrying one to three books experienced pain. Fisher’s 
exact test was used due to zeros/<5 expected cells in 

>20% cells (χ² assumptions violated); confirmed highly 
significant (p<0.001, φ=0.92). (Table 1) 

Walking to and from school was also significantly 
associated with LBP. Among participants who walked 
to school, 60.12% (n=193) reported LBP, while 33.33% 
(n=107) of those who did not walk also experienced 
LBP. The difference was statistically significant 
(χ²=45.1, df=1, p<0.001, φ=0.38, assumptions 
verified), suggesting that carrying heavy school bags 
while walking may contribute to LBP. (Figure 2)

LBP prevalence was examined in relation to 
students’ study posture at home. Among those with 
LBP, 34.57% (n=111) studied on their bed, 10.9% 
(n=35) used a desk, 32.4% (n=104) studied on the floor, 
and 15.6% (n=50) on a couch. However, the association 
between study posture and LBP was not statistically 
significant (χ²=6.4, df=3, p=0.136), although higher 
prevalence was noted among those studying on beds 
and floors. (Figure 3) 

Figure 1: Frequency of the occurrence of low back pain in different time

Figure 2: Association of low back pain with walking to/from school.
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Figure 3: Association of low back pain with place of study at home.
Table 1: Association of Low Back Pain with Grade and Number of Books Taken to School

Variable Category Low Back Pain
No

Low Back Pain
Yes Total

Grade

7th Standard 6 75 81
8th Standard 5 65 70
9th Standard 5 85 90
10th Standard 5 75 80

Number of Books 
Taken to School

1–3 Books 6 0 6
4–6 Books 15 1 16

More than 6 Books 0 299 299
Total 21 300 321

Discussion:
The objective of this study was to assess the 

prevalence of low back pain (LBP) among school-
enrolled children in Karachi and to examine its 
association with school bag weight. Our findings 
revealed that 93.4% of participants reported 
experiencing LBP, which is substantially higher than 
previously reported figures, including a lifetime 
prevalence of 57.8% (17) and 72% among children 
aged 8–13 years in a Maltese national study.(18) 
This increasing trend aligns with recent evidence 
suggesting that the prevalence of LBP in children is 
approaching adult levels.(19) The variation in reported 
rates may be attributed to differences in methodology, 
age groups studied, por increased recognitions of 
LBP as a legitimate health concern impacting school 
participation and daily functioning.(20,21)

Our study showed a higher frequency of LBP 
in male students (n = 175) compared to females (n 

= 125), although no statistical test was applied. This 
contrasts with some prior findings indicating that 
females may be more prone to LBP due to factor such 
as greater pain sensitivity (22) and body awareness.(23) 
Conversely, other studies, such ss Ayed et al., reported 
musculoskeletal pain in both genders, supporting the 
idea that multiple biomechanical and psychosocial 
contributors are involved regardless of sex.(24)

Importantly, our data showed no statistically 
significant association between the actual weight 
of school bags and LBP. However, we did find 
significant associations between LBP And carrying 
more than six books, perceived heaviness of bags, and 
walking to school with a large bag. These findings 
are supported by Yamato et al., who found in their 
systematic review that there is no clear or consistent 
link between schoolbag weight and back pain, 
suggesting that subjective perception may be  more 
predictive than objective weight.(25) Furthermore, 

our results align with findings by Rodriguez-Oviedo 
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et al., who demonstrated that interventions aimed 
at reducing backpack weight and improving school 
ergonomics effectively decreased the incidence of 
LBP in adolescents.(26)

Overall, these findings highlight that modifiable 
behavioral and perceptual factor rather than bag 
weight alone play a key role in the development of 
LBP among school children. This emphasizes the 
need for ergonomics education, improved study 
environments, and school level strategies to reduce 
preventable risks.

The cross-sectional design makes it difficult to 
show causality, and reverse causation is still worry. 
Students with LBP may feel their school bags to 
be heavier. Furthermore, individual differences in 
physical capacity and pain perception influence 
subjective ratings, despite increased awareness of 
bag weight the findings imply that self-perceived 
weight should be addressed when developing weight 
guidelines.  To avoid overloading, parents should 
address perceived weight with their children. Future 
research should prioritize longitudinal studies to 
demonstrate causality and investigate practical 
remedies such as lockers, digital textbooks, and 
ergonomic backpack to lessen students’ workload. 
Conclusion:

This study found a high frequency of low back 
pain (LBP) among school-age children, with 93.4% 
reporting discomfort, which was most commonly 
reported once a month. Although there was no 
statistically significant relationship between the 
actual weight of school bags and LBP, there were 
significant relationships with carrying more than six 
books, walking to school with heavy bags, and having 
bad study posture. Furthermore, LBP was more 
common in boys than in girls, while the difference 
was not statistically significant. These data suggest 
that behavioral and ergonomic factors, rather than 
the assessed weight of school bags, have a more 
important impact in the development of LBP in 
students. Implementing posture teaching, reducing the 
quantity of books carried, and encouraging ergonomic 
measures at school and home may help reduce the 
occurrence of LBP in children.
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