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Abstract

Background

An increasingly serious issue of significant concern revolves around the rising prevalence of
musculoskeletal pain among school-going students, stemming from the burden of carrying backpacks.
Objective

The primary aim of this study was to assess the prevalence of musculoskeletal pain among
elementary schoolchildren due to traditional heavy backpacks

Material and methods

This cross-sectional study was conducted among 100 students by using a non-probability convenient
sampling technique. Students with acquired physical disabilities or recent surgeries were excluded.
Data collection involved questionnaires and measurements of backpack weight. Statistical analysis
was performed using SPSS version 23.

Results

The study highlighted that most of the participants were 13 years old, and carried school bags within
the recommended weight range. Moderate pain was prevalent among participants, with bilateral
shoulder pain being the most common, followed by mid-thoracic back pain. Many cases reported
experiencing pain in multiple body areas, particularly bilateral shoulder pain and mid-thoracic back
pain.
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Conclusion

This study examines musculoskeletal discomfort in elementary students, with a focus on
musculoskeletal pain from heavy backpacks. The study suggests a strong link between carrying
backpacks over10% of body weight and increased musculoskeletal discomfort.
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Introduction

Concerns have been raised by various stakeholders, including parents, school administrators, and
healthcare professionals, regarding the weight of school bags carried by children worldwide. The
consensus among these groups is to adhere to the recommended bag-to-weight ratio of 10-15% for
school-aged children (1). Musculoskeletal pain among school children is increasingly recognized as a
significantglobal health challenge, with indications of a rising incidence (2). School-aged children
represent a critical developmental stage where they may encounter various health issues, often
influenced by lifestyle factors (3). Despite widespread acknowledgment among professionals from
diverse fields regarding the detrimental impact of backpacks on children's backs, their ubiquitous use
remains prevalent among students (4,5). Back pain, defined as incapacitating pain caused by a back
injury orother disorders affecting the posterior region of the body extending from the shoulders to the
hips, stands as one of the most prevalent sicknesses and sources of disability globally (6). The weight
of school children's backpacks continues to be a persistent and divisive topic in the realms of
educationand health. Carrying excessive weight in school bags from childhood increases the
likelihood of chronic back pain in adulthood. Studies indicated that children between the ages of 10
and 15 who attend school frequently experience low back discomfort, with prevalence rates ranging
from 25 percent to 55 percent, often due to improper handling of schoolbags with excessive weight
(7). Literature suggests that the total weight of the school bag should not exceed 10% of the body
weightto prevent adverse effects such as increased muscle tension in the neck and back, linked to
spinal column disease, and reduced lung volume (8). Carrying a backpack for elementary school
students poses a significant risk to the musculoskeletal system and the preservation of a healthy body
structureinto adulthood (9). Children of school age undergo various stages in the development of their
posture,and neglecting proper backpack design, padding, and overall weight can contribute to postural
problems (10). The American Occupational Therapy Association (AOTA) highlights specific design
characteristics of backpacks that impact posture, noting that many parents may not be aware of the
recommended backpack weight and proper carrying techniques (11). Previous studies, such as one
conducted in Kuwait, reported a lifetime occurrence of low back pain among high school adolescents
to be 57.8%, with females more prone to this condition compared to males (12). Back pain among
young people poses a significant concern as it increases the risk of persistent pain later in life (13).
Factors associated with nonspecific musculoskeletal pain in school children include age, gender,
heavy school bags, method of carrying, poor lifestyle habits, and prolonged poor posture (14).
Research at AurbanUniversity found that the average weight of backpacks was 17% of the child's
weight, leading to backmuscle soreness, pain, numbness, and shoulder pain among students (15).
Studies have shown that both the amount of load carried and the placement of the backpack affect
postural changes, with postural issues related to pain that can be prevented during the flexible spine
development stage in children (16). A significant relationship was found between musculoskeletal
pain, backpack weight, and carrying time in students of all age groups. Increased backpack weight
increases stress on the backbone, leading to musculoskeletal pain in school children, highlighting the
urgent need for awareness among school admissions and parents to reduce the prevalence of back
pain. The purposeof the study is to observe the prevalence of musculoskeletal pain due to heavy
backpacks in elementary school children, providing valuable data for preventive measures.
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Objective of Study
To assess the prevalence of musculoskeletal pain among elementary school children due to
traditional heavy backpacks

Materials and Methods

A cross-sectional study was undertaken in elementary private schools located in Jamshoro, Sindh,
Pakistan, spanning six months. A total of 100 students were selected using a non-probability
convenient sampling technique. The study encompassed elementary school children aged 10 to 14
years, of both genders, who carried backpacks. Exclusion criteria comprised students with any
congenital or acquired physical disability or those who had undergone recent surgery. Data collection
involved administering a questionnaire to all students. The process included measuring the weight of
the school bags and querying them regarding back pain. Data analysis was conducted utilizing the
Statistical Package for the Social Sciences (SPSS) version 23.

Results

The study findings indicated that the distribution of participants' ages varied, with the majority of
students (32.0%) falling within the age bracket of 13 years, while the lowest representation was
observed in the 10 and 16-year-old age groups, each comprising 2.0% of the sample population, as
demonstrated in Figure-1. The analysis of participants' school bag weights revealed that the majority
(68%) carried bags weighing between 1 to 15% of their body weight, while a minority (32%) bore
school bags exceeding 15% of their body weight, as illustrated in Table I.

The analysis of pain intensity among students revealed that the majority, comprising 70 (70.0%)
individuals, experienced moderate pain, as depicted in Table II. Moreover, when examining the
distribution of pain across different body areas, it was found that the highest prevalence occurred in
bilateral shoulder pain, affecting 56 (34.8%) students, followed by mid-thoracic back pain, observed
in 34 (21.1%) students as shown in Table I11.
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Figure I- Age Distribution of Participants (n=100)
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Table I- Weight of School bag percent (n=100
School Bag Percentage|Frequency [Percent

1t015 % 68 68%
more than 15% 32 32%
Table Il -Intensity of Pain
Nature of pain Frequency | Percentage
No pain 4 4.0
Mild pain 16 16.0
Moderate pain 70 70.0
Severe pain 6 6.0
Worst possible pain | 4 4.0
Total 100 100.0
Table 111- Area of Pain mentioned by the participants
Area of Pain N Percentage | Percentage of Cases
Unilateral Shoulder Pain | 14 | 8.7% 14.9%
Bilateral Shoulder Pain | 56 | 34.8% 59.6%
Upper back pain 21 | 13.0% 22.3%
Mid-thoracic back pain | 34 | 21.1% 36.2%
Lower back pain 16 | 9.9% 17.0%
One leg pain 3 1.9% 3.2%
Both leg pain 7 4.3% 7.4%
One arm pain 1 0.6% 1.1%
Both arm pain 3 1.9% 3.2%
Neck pain 6 3.7% 6.4%
Total 161 | 100.0% 171.3%
Table 1V- Association of school bag % with Upper back pain (n=100)
Weight of School Bag | Upper back pain | p-value
Yes No
1 % to 15% 17 51 152
More than 15% 4 28

The chi-square test was applied
P-value < 0.05 considered as significant ** not significant at 0.05 level

Table V- Association of School bag weight % with thoracic back pain

(n=100)
Weight of School Bag | Mid-thoracic back pain | p-value
Yes No
1 % to 15% 28 40 027
More than 15% 6 26

Table VI- Association of School bag weight % with Lower back pain (n=100)

Weight of School Bag | Lower back pain | p-value
Yes No
1 % to 15% 10 58 .607
More than 15%
6 26

The chi-square test was applied
P-value < 0.05 considered as significant ** significant at 0.05 level
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Discussion

In this research, a cross-sectional questionnaire was employed to evaluate the impact of carrying
heavy school bags on the occurrence of musculoskeletal pain. Given the increasing prevalence of
heavy school bag usage among schoolchildren, there is a growing concern regarding the long-term
health implications, particularly concerning the prevention of musculoskeletal injuries. This study
aimed to determine the prevalence of musculoskeletal pain attributed to heavy backpacks among in
the Jamshoro region.

In the study, data was collected from a total of 100 students, revealing that 56 (34.8%) experienced
bilateral shoulder pain, 34 (21.1%) reported mid-thoracic pain, 16 (9.9%) indicated lower back pain
and 6 (3.7%) mentioned neck pain. A comparison with the findings of Rabia Sundas et al. exhibited
similar trends, where neck pain was prevalent in 40.2% of students, shoulder pain in 47.4%, and lower
back pain in 46.6% (17). Discussing posture-related issues, Ghousia Shahid et al. (2018) conducted
a study on the Prevalence of Musculoskeletal Pain due to heavy backpacks in School-going Children
of Karachi. Their results indicated a high prevalence of musculoskeletal pain, with 96 (83.5%)
students affected, notably 90 (93.8%) reporting shoulder pain. Furthermore, the study highlighted that
93% of students carried a backpack weighing over 15% of their body weight (18).

Additionally, in 2018, Chowdhury MH et al. investigated the prevalence of physical stress on school-
going students concerning their body weight and heavy backpacks. Their findings underscored that
nursery to KG students experienced more back pain due to regularly carrying heavy school bags. The
conclusion drawn was that younger students are at higher risk of developing back pain and other
musculoskeletal disorders (19). In this research, a visual analog scale was used to gauge the intensity
of pain, revealing that the majority of students experienced moderate levels of discomfort. On the
contrary, a study conducted by Alberto et al., reported that the total number of individuals with low
back pain, 36.9% of the boys and 63.1% of the girls reporteda high frequency of pain, while 35.8% of
the boys and 47.2% of the girls indicated a high severity of pain (20). In the research study, the ratio
of school bag weight was analyzed to students' body weightto assess the extent to which students carry
their bags relative to their body weight. The findings revealed that 68% of students carried their bags
within the recommended range of 10%-15% of theirbody weight, indicating a balanced load.
However, 32% of students were observed carrying bags exceeding the recommended ratio of >15%,
indicating a heavier burden. Comparatively, the study by Ghousla Shahid et al. reported a significant
proportion, with 93% of students carrying bags exceeding the recommended ratio of >15%, while only
7% adhered to the 11%-15% ratio. These findings underscore the increased risk of developing
musculoskeletal pain in various parts of the body when students carry a load exceeding 10%-15% of
their body weight (18).

The study demonstrated several strengths. Firstly, it heightened awareness about the appropriate
weight of school backpacks to prevent back pain among students, contributing valuable insights for
educators and parents alike. Secondly, the data collection procedure employed was both convenient
and cost-effective, ensuring efficient acquisition of pertinent information. Thirdly, a standardized
questionnaire was utilized, enhancing the reliability and validity of the findings. Lastly, the study
shed light on the prevalence of bilateral shoulder pain, enriching the existing body of knowledge in
this area, even though the primary focus was on back pain. In terms of recommendations, firstly, there
is a pressing need for interventional studies to be undertaken on this subject matter, aiming to devise
effective strategies to mitigate the impact of heavy backpacks on student health. Secondly, the
findings indicated a higher prevalence of bilateral shoulder pain compared to back pain, suggesting
the necessity for further investigation specifically focused on bilateral shoulder pain to unravel
underlying causes and develop targeted interventions. Additionally, comprehensive studies are
warranted to delve into the broader spectrum of musculoskeletal problems associated with carrying
heavy backpacks, providing insights into preventive measures and treatment options for these issues.
However, several limitations were evident in the study. Firstly, the selection of schools for data
collection was limited, potentially impacting the generalizability of our findings. Secondly, the study
solely focused on back pain, neglecting to explore other musculoskeletal issues that may arise from
carrying heavy backpacks. Thirdly, it did not compare the prevalence of back pain between genders,
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overlooking potential gender-specific differences in pain experiences. Lastly, the study was restricted
to a specific age group and did not encompass primary and secondary school children, limiting the
broader applicability of the results. Addressing these weaknesses in future research endeavors could
offer a more comprehensive understanding of the impacts of backpack weight on student health.

Conclusion

This study aims to investigate the role of musculoskeletal discomfort in elementary school children.
Shoulder pain and mid-thoracic pain emerged as the predominant types of discomfort experienced.
Furthermore, moderate levels of pain were frequently reported among the children surveyed.
Importantly, our findings suggest a significant association between carrying backpacks weighing
more than 10% of body weight and an elevated incidence of musculoskeletal discomfort.
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