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Abstract

The study aims to investigate musculoskeletal symptoms (MSS)
among primary and secondary school students using the Body
Symptoms Survey (BSS), assess manual handling risk factors (MHRFs)
with the Manual Handling Assessment Charts (MAC), and recommend
improvements for student manual handling practices, focusing on
heavy school bags, improper carrying techniques, and ergonomic
deficiencies.The study employed a mixed-methods approach with 130
volunteer primary and secondary school students in Parit Raja.
focusing on musculoskeletal symptoms. Quantitative data, including
mean, mode, median, and standard deviation, were analyzed using
descriptive statistics. The Body Symptoms Survey and Manual
Handling Risk Assessment were integrated to assess and correlate
manual handling risk factors impacting student health. The manual
handling risk assessment of 130 students identified varying risk levels
from carrying heavy school bags. Most students scored low (0-4),
indicating no immediate action required. However, a notable portion
scored moderate to high (5-16), highlighting the need for prompt
interventions to mitigate risks and ensure student safety, particularly
for those nearing higher risk levels. The study underscores the need for
immediate interventions to improve how students carry heavy school
bags, especially for those experiencing ongoing musculoskeletal pain.
Future research should focus on long-term impacts, ergonomic
interventions, and student perspectives to enhance school safety and
health effectively across diverse student populations.

1. Introduction

Musculoskeletal pain (MSS) in primary and secondary school students refers to discomfort affecting muscles,
bones, joints, tendons, ligaments, and nerves, often manifesting as back, neck, shoulder, or limb pain due to
inadequate body ergonomics or repetitive motions [1][2][3]. This pain is prevalent during the school year, with
over 80% of technical school students and more than 55% of general school students experiencing symptoms,
especially in the neck, shoulders, and lower back [4][5]. Contributing factors include heavy backpacks, inadequate
school settings, prolonged sitting, and the lack of lockers, with symptoms commonly occurring in classrooms and
playgrounds [5][6]. Notably, carrying bags exceeding 10% of body weight, using bags with multiple
compartments, and improper bag carrying techniques significantly contribute to musculoskeletal pain among
students [5].
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Manual handling risk factors among students, such as lifting, carrying, and handling heavy school bags, lead to
musculoskeletal issues like back, shoulder, and neck pain [7]. This problem affects primary and secondary school
students who regularly carry heavy backpacks or move school-related materials [8]. The risks are most
pronounced during the school year when students handle heavy loads daily, especially in schools lacking lockers
or ergonomic facilities [9]. Primary causes include the excessive weight of school bags, improper carrying
techniques, and transporting supplies over long distances or up and down stairs [10]. Additional factors
contributing to these risks are pre-existing conditions, poor handling techniques, inadequate training,
inappropriate furniture, and tasks in classrooms and during transportation [6][11]. These activities result in
discomfort, pain, and long-term musculoskeletal disorders (MSDs), exacerbated by expanding curriculums,
limited locker facilities, mismatched body dimensions and school furniture, and uncomfortable sitting postures
[11]. This situation has raised concerns among educators, parents, and healthcare professionals [3].

This study aims to investigate musculoskeletal symptoms (MSS) among primary and secondary school
students and assess manual handling risk factors (MHRFs) related to carrying heavy school bags. Using the Body
Symptoms Survey (BSS), we will identify the prevalence and nature of MSS, such as back, neck, shoulder, and limb
pain, caused by factors like heavy backpacks [1]2][3]. The Manual Handling Assessment Charts (MAC) method
will help evaluate risks associated with lifting, carrying, and transporting school materials [7]. The study will
particularly focus on the impact of excessive bag weight, improper carrying techniques, and lack of ergonomic
facilities [8][10]. Based on these assessments, we will provide recommendations to improve manual handling
practices, aiming to reduce MSS and enhance the overall safety and well-being of students [6][11].

2. Methodology

The study methodology involved a sample size of 108 students, determined through a calculated sample size
estimation. A total of 130 participants from various schools in Parit Raja, Batu Pahat, were selected on a volunteer
basis, specifically those experiencing discomfort in a particular body area. The participants included both primary
and secondary school students, all of whom potentially had musculoskeletal symptoms. The study utilized a
combination of quantitative and qualitative data collection methods. Data analysis included calculating the mean,
mode, median, and standard deviation, and presenting findings through bar charts, pie charts, and percentages.
Additionally, the study aimed to correlate the results of the Body Symptoms Survey (BSS) with the Manual
Handling Risk Assessment (MAC) to identify and address the manual handling risk factors among the students.

The questionnaire survey consists of four parts to gather information from participants. Part A collects basic
details like name, age, gender, height, race, education level, and body weight. Part B, the Body Symptoms Survey
(BSS), asks about musculoskeletal symptoms such as back, neck, and shoulder pain to assess their frequency and
severity among students. Parts C1 and C2 are Manual Handling Risk Assessments. C1 evaluates risks related to
lifting tasks, considering how often and how difficult these tasks are, and factors like physical strain or ergonomic
setup that could lead to injuries. C2 focuses on carrying tasks, examining similar factors to understand their
potential risks. These parts aim to comprehensively evaluate musculoskeletal health and manual handling risks
among participants.

Data collection began with interviews to gather participants' demographic details and medical histories.
Participants reported musculoskeletal symptoms, pain frequency, and locations. Researchers used a goniometer
to measure body posture angles. They also administered the Body Symptoms Survey (BSS) to categorize
musculoskeletal disorders into three severity levels based on pain duration and impact on daily life. Observations
in classrooms included monitoring students carrying heavy bags. The Manual Handling Risk Assessment (MAC)
was employed through direct observations and video recordings to evaluate tasks' physical demands and risks.
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3. Result and Findings

The data provided includes the weight, height, and age of 130 students from four schools in Batu Pahat, Johor's
Parit Raja neighborhood. Table 1 shows majority of students are aged 12 to 13, with a mean age of 12.81 years, a
median of 13 years, and a mode of 12 years. Most students are approximately 150 cm tall, with a mean height of
150.07 cm, a median of 150 cm, and a mode of 147 cm. The majority of students weigh between 40 and 41 kg, with
a mean weight of 46.77 kg, a median of 41 kg, and a mode of 40 kg. The standard deviations for age, height, and
weight are 0.93, 7.09, and 17.27, respectively, indicating the variability in the data. The schools involved in the
data collection include SK Jelotong, SK Pintas Puding, SMK Seri Gading, and SMK Tun Ismail, representing a mix of
primary and secondary schools. The gender distribution shows that 83 students (63.8%) are female, and 48
students (36.9%) are male, indicating a higher proportion of female students in the sample. The data refer to Table
2 also details the distribution of body weight and suggested weight limits for the respondents. The "Beg Weight"
has a mean of 3.93 kg, a median of 3.82 kg, and a mode of 2.33 kg, with a standard deviation of 2.01. The suggested
weight limits (10% and 15% of body weight) have means of 4.63 kg and 6.79 kg, medians of 4.1 kg and 6 kg, and
modes of 4 kg and 6 kg, with standard deviations of 1.92 and 2.74, respectively. This comprehensive data provides
a detailed picture of the students' demographics, body weight, and suggested weight ranges.

Table 1 Demographics Characteristics of Respondent Age, Height(cm) and Weight(kg)

Age Height = Weight

(cm) (kg)
Mean 12.81 150.07 46.77
Median 13 150 41
Mode 12 147 40
Standard 0.93 7.09 17.27

Deviation

Table 2 Demographic Data of Beg Weight(kg), Minimum - Recommended Weight Limit (kg) and Maximum -
Recommended Weight Limit (kg)

Beg Weight Minimum - Recommended Maximum - Recommended

(kg) Weight Limit (kg) Weight Limit (kg)
(10% x Body Weight) (15% x Body Weight)
Mean 3.93 4.63 6.79
Median 3.82 4.1 6
Mode 2.33 4 6
Standard 2.01 1.92 274

Deviation

The results of the Body Symptoms Survey (BSS) Forms (Part B), which included 130 respondents from primary
and secondary schools, provide valuable insights into the frequency and intensity of pain or discomfort in various
body parts. Most respondents, 94 people (72.30%), reported light neck discomfort or body tiredness (C-1) that
resolves within 14 days. A smaller group (10%) experienced persistent pain (C-2) lasting more than 14 days but
less than three months, potentially impairing daily activities and work performance. None reported neck pain
lasting more than three months (C-3). A high rate of mild shoulder discomfort was noted, with 86 respondents
(66.15%) reporting C-1 level pain, while 25 respondents (19.23%) reported C-2 level pain, indicating ongoing
discomfort that affects daily functioning and job performance. Additionally, 2 respondents (1.54%) reported
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persistent shoulder pain (C-3), requiring more frequent and extended medical certifications. For upper back pain,
81 respondents (62.31%) reported C-1 level pain, and 20 respondents (15.38%) reported C-2 level pain, with no
reports of C-3 level pain. Various body areas, including the lower back, thigh, knee, calf, ankle, feet, upper arm,
elbow, lower arm, wrist, and hand, also showed different degrees of discomfort. Most respondents (61.54% to
67.69%) had C-1 level discomfort in these areas. Although less frequent, persistent discomfort (C-2) was
significant, especially in the lower back (20%) and shoulder (19.23%). Reports of chronic pain (C-3) were rare,
mainly affecting the feet, lower back, and wrist. These findings indicate that most students experience mild
discomfort, with a smaller but significant percentage reporting more severe pain that may interfere with daily
activities and academic performance. Refers to Table 3.

Table 3 Body Symptoms Survey (BSS)

Body Part Experience of Pain / Discomfort
affected
C-1 C-2 C-3
Generally healthy, Body Persistent pain lasting Pain at all times lasting
fatigue or mild more than 14 days, but for more than 3 months.
discomfort in the less than 3 months. May Required frequent and
localized area only during start to affect work longer Medical
work or subsides within performance and daily Certificates (MC). Affect
14 days. activities. work performance and
daily activities
Total Percentage % Total Percentage % Total Percentage %
Neck 94 72.30 13 10 - -
Shoulder 86 66.15 25 19.23 2 1.54
Upper Back 81 62.31 20 15.38 - -
Upper Arm 85 65.38 9 6.92 - -
Elbow 82 63.08 4 3.08 - -
Lower Arm 81 62.31 10 7.69 - -
Wrist 87 66.92 17 13.08 1 0.77
Hand 84 64.62 9 6.92 - -
Lower Back 80 61.54 26 20 1 0.77
Thigh 84 64.62 8 6.15 - -
Knee 85 65.38 9 6.92 - -
Calf 85 65.38 14 10.77 - -
Ankle 82 63.08 12 9.23 - -
Feet 88 67.69 10 7.69 1 0.77

Figure 1 shows manual handling risk assessment for carrying heavy school bags evaluated 130 students from
elementary and secondary schools, using eight criteria to calculate total scores. Four risk categories with
corresponding action levels were identified. Thirteen students (10%) scored 0, and fifteen (11.5%) scored 1,
indicating no action needed. Similarly, 25 students (19.2%) scored 2, 15 (11.5%) scored 3, and 9 (6.9%) scored 4,
all of which also required no action, suggesting that most students aren't at significant risk from carrying heavy
bags. However, 2 students (1.5%) scored 8, 5 (3.8%) scored 9, and 10 (7.7%) scored 10, indicating action needed
soon. Four students (3.1%) scored 5, 10 (7.7%) scored 6, 7 (5.4%) scored 7, and 2 (1.5%) scored 8, requiring
immediate attention due to moderate risk. Higher scores were also noted: 2 students (1.5%) and 1 student (0.8%)
scored 12, indicating moderate but nearing high risk, while 6 students (4.6%) scored 13, 3 (2.3%) scored 14, 2
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(1.5%) scored 15, and 1 (0.8%) scored 16, all needing urgent action. Overall, while most students are at low risk,
a notable number need prompt measures to ensure their safety when carrying heavy school bags.

Total Final Score (Lifting Heavy School Bag) =A+B+C+D+E+F+G+H

130 responses

30
25 (19.2%)
20
15 (11.5%)) 115 (11.5%)
13 (10%)
o@o%)  100.7%) 10 (7.7%)
10 7 (5.4%)
5 (3.8%) 6 (4.6%)
£
2 (1.5%) 10893 (15%) 32:3%3 (1.5% 0.8%
0

0 2 4 6 8 10 12 14 16

Fig 1 Total numerical score Manual Handling Risk Assessment score, Risk Level and Action Level (Lifting)

A survey of 130 primary and secondary school students assessed the risk of lifting heavy school bags, dividing
the risk into color bands indicating danger levels and necessary actions. The results show that 59.2% of the
students are in the low-risk green band, meaning no immediate action is needed, suggesting most students are
not at risk when lifting heavy bags. However, 32.3% are in the amber band, indicating a moderate risk that
requires prompt attention. These students might face issues that could lead to harm if not addressed. Additionally,
8.5% are in the red band, indicating a high risk that needs immediate action to prevent serious injuries. No
students were in the highest risk purple band. This distribution highlights the need for targeted interventions,
especially for students in the red and amber bands, to ensure their safety when lifting heavy items. Refer to figure
2.

Red

MAC Assessment

| MACSCORE | NTERPRETATION |
0-4 |Noaction required

5-12 Action required in the near future
13-20 | Action required soon
21-31 Action required immediately

Amber
32.3%

Green
59.2%

P = PURPLE - Very high level of risk

Fig 2 Total colour band Manual Handling Risk Assessment score, Risk Level and Action Level (Lifting)

Figure 3 shows manual handling risk assessment for carrying large school bags was conducted with 130
primary and secondary school students. The assessment evaluated the total scores from nine elements (A + B+ C
+D+E+F+G+H+I) to determine risk levels and necessary actions. Out of 131 responses, five students (3.8%)
scored zero, twenty-seven (20.8%) scored one, twelve (9.2%) scored two, seven (5.4%) scored three, and eight
(6.2%) scored four. These scores, ranging from 0 to 4, fall into the "no action required" category, indicating low
risk for these students. However, the "action required in the near future" group included 10 students (7.7%), 24
(18.5%), 6 (4.6%), 12 (9.2%), and 7 (5.4%), showing a moderate risk that needs prompt attention to prevent
harm. Additionally, 3 students (2.3%) scored 10, 1 (0.8%) scored 11, and 1 (0.8%) scored 12, indicating they are
nearing a higher risk level. The "action necessary soon" category included 4 students (3.1%), 1 (0.8%), and 2
(1.5%) with higher scores, indicating serious issues that need immediate attention. There were no students in the
"action required immediately” group (scores 21-31), suggesting no significant immediate danger. This
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distribution emphasizes the need for targeted interventions to enhance student safety and well-being, particularly
for those in the moderate and higher risk categories.

Total Final Score (Carrying Heavy School Bag) =A+B+C+D+E+F+G+H + |

130 responses

30
- 24 (18.5%)
2T (2018%)
20
12 (9.2%) 12 (9.2%)

7 (5.4%)
3(2.3%

6 (4.6%)

) 4 (3.1%) |
1(0.8%1 (0.8%) 1(0.8%7 (1.5%

0 2 4 3] ] 10 12 14

Fig 3 Total numerical score Manual Handling Risk Assessment score, Risk Level and Action Level (Carrying)

A manual handling risk assessment for carrying heavy school bags was done with 130 primary and secondary
school students, categorizing risk levels into four color bands with specific instructions. Figure 4 shows that 45.4%
of students are in the green band, indicating a low-risk level where no immediate action is needed, suggesting that
nearly half of the students are in safe conditions for carrying their school bags. However, 49.2% are in the amber
band, indicating a moderate risk that needs prompt action to prevent potential problems. Additionally, 5.4% are
in the red band, indicating a high risk that requires immediate attention to prevent harm. None of the students are
in the purple band, which would indicate an urgent risk level needing immediate action. This distribution
highlights the need for targeted interventions, especially for students in the red and amber bands, to ensure their
safety and well-being when carrying heavy school bags.

Red
5.4%
MAC Assessment

0-4 No action required

5-12 Action required in the near future ]
13-20  |Action required soon [

Green 21-31 | Action required immediately

45.4%

Amber
49.2%

P = PURPLE - Vary high level of risk

Fig 4 Total colour band Manual Handling Risk Assessment score, Risk Level and Action Level (Carrying)

4. Conclusion

The study looked at 130 students from primary and secondary schools in Parit Raja, Batu Pahat, Johor. It
examined their age, height, weight, and problems like muscle pain. Most students were between 12 and 13 years
old, with average heights and weights for kids their age. The survey found that many students felt slight discomfort
in their neck, shoulders, and upper back, but some had ongoing pain that could affect how they do things every
day and how well they do in school. When it came to carrying heavy school bags, most students stuck to safe weight
limits. However, how they held their bags, the way they balanced them, and other things like that made a
difference. Some students needed help right away to make things safer. Overall, the study shows that it's important
to make changes so students can carry their bags safely and stay healthy, especially those who are at higher risk.

The research effectively meets its purpose of assessment by comprehensively exploring musculoskeletal
symptoms (MSS) among primary and secondary school students and conducting thorough manual handling risk
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assessments related to carrying heavy school bags. Through detailed surveys and assessments involving 130
respondents, the study provides valuable insights into the prevalence, severity, and impact of neck, shoulder,
upper back, and other bodily discomforts associated with carrying school bags. It identifies varying levels of
discomfort and risk among students, from mild to severe, highlighting areas where immediate or near-future
interventions are necessary. By emphasizing the need for targeted interventions, such as ergonomic
improvements or behavioral changes, the research aims to mitigate musculoskeletal issues effectively, thereby
enhancing student well-being and academic performance in school settings.

5. Recommendations

Future research should explore different paths to build on what we learned about muscle and bone pain and
the risks of handling heavy school bags among students. First, long-term studies can show how these problems
change over time and how they affect grades and overall health. Studying how well ergonomic changes, like
different types of school bags or desks that move, work can help lower the chances of muscle and bone pain. Also,
looking at how exercise and teaching about good posture can stop muscle and bone pain in students can give
schools ways to prevent it. It would help to study more kinds of students in different places, so we know these
ideas can work for everyone. Lastly, talking to students about what they think and feel about muscle and bone
pain and handling heavy school bags can give us more ideas to help. By looking at these things, future research
can make schools safer and healthier places for students.
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