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Case Reports

Correlation Analysis of Factors Associated With Musculoskeletal Symptoms Among

School Meal Service Workers
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ABSTRACT

Objectives: This study aimed to evaluate the musculoskeletal burden among school meal service workers by
analyzing the relationships among REBA scores, subjective workload, work environment factors, and
musculoskeletal symptoms across major work processes.

Methods: A total of 88 school cafeterias in City A were assessed. Four work processes—pre—processing, cooking,
serving, and post—processing—were evaluated using REBA, a five—point subjective workload scale, work
environment factors (pace, workspace constraints, heavy load handling, rest time), and musculoskeletal symptom
surveys. Mean comparisons and correlation analyses were conducted.

Results: The post—processing process showed the highest burden across all indicators, including REBA scores,
subjective workload, and work environment factors. The cooking process also demonstrated elevated physical
burden. REBA scores were positively correlated with subjective workload, and both measures were significantly
associated with work environment factors.

Conclusions: The high burden in post—processing and cooking processes appears to result from repetitive tasks,
heavy load handling, limited workspace, and time pressure. Subjective workload scores showed similar patterns
to objective REBA assessments, suggesting their usefulness as field-based indicators. Workload characteristics
differed significantly by process, highlighting the need for targeted interventions focusing on post—processing and
cooking processes. Improvements in workspace design, load reduction, and adequate rest time are
recommended. The study provides quantitative evidence to support musculoskeletal risk management in school
meal service environments.

Key words: Musculoskeletal disorders, school meal service workers, work-related burden, REBA assessment,
work environment factors
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Figure 1. Classification of Work Tasks among School Meal Service Workers
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Table 1. Subjective Workload and Symptom Complaints by School Level
Number of Meal . Symptom Complaint
School Level Number of Schools Service Workers Perceived Workload Rate (%)
Elementary School 63 301 3.95 46.01
Middle School 18 83 3.82 38.88
High School 7 55 3.83 45.95
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Table 2. Summary of REBA Scores by Work Process

S FAM 2EXIQ| 22 B4 B 201Y 4B 24 315

Task Category REBA Score  Work Condition Score Major Contributing Factors
Pre—processing 4.99 8.83 Repetitive upper limb movements
Cooking 6.23 9.87 Trunk flexion and upper limb elevation

Meal Serving 5.12 9.50 Fast work pace and trunk rotation

Post-processing 9.58 12.28 Heavy load handling, repetitive tasks, and limited workspace
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Table 3. Responses on Workspace Adequacy
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Item Very Wide Wide Moderate Narrow Very Narrow Mean Score
Score 1 2 3 4 5 2.82
No. of Workers 81 82 155 87 38 -
Table 4. Responses on Pace of Work
Item Very Relaxed Somewhat Moderate Fast Very Fast Mean Score
Relaxed
Score 1 2 3 4 5 3.68
No. of Workers - 12 170 207 b4 -
Table 5. Frequency of Handling Heavy Loads
[tem None (10 times 10-20 times  20-30 times »30 times Mean Score
Score 1 2 3 4 5 3.42
No. of Workers 1 45 210 138 47 -
Table 6. Responses on Rest Break Adequacy
[tem Very Sufficient  Sufficient Moderate Insufficient  Very Insufficient Mean Score
Score 1 2 3 4 5 3.43
No. of Workers 4 47 200 137 b4 -
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Table 7. Correlation Between REBA Scores, Perceived Workload, and Symptom Complaints

Correlation

Variable Pair Trend p-value Interpretation
REBA (Pre—processing) < Perceived Workload + 0.05 Repetitive hand/arm movements
REBA (Pre—processing) <> Symptom Complaints + {0.05 Upper limb involvement
REBA (Cooking) < Perceived Workload ++ 0.05 Trunk flexion, shoulder elevation
REBA (Cooking) <> Symptom Complaints ++ <0.05 Low back & shoulder pain
REBA (Meal Serving) < Perceived Workload ++ {0.05 Fast pace of work
REBA (Meal Serving) < Symptom Complaints ++ <0.05 Wrist/arm torsion
REBA (Post-processing) < Perceived Workload +++ 0.01 Heavy load handling, repetitive motions
REBA (Post-processing) < Symptom Complaints +++ €0.01 Highest consistency across variables
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