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ABSTRACT

(@l E8NYE Work-related musculoskeletal disorders (WMSDs) are among the leading

Article Info: causes of reduced productivity, diminished quality of life, and chronic disabilities in

occupations involving repetitive movements and prolonged static postures. This study
Received: 17 August 2025 aimed to investigate the effect of a Swedish massage intervention on ergonomic risk
Accepted: 22 October 2025 factors and occupational range of motion in female hairdressers suffering from
Available Online: 23 October 2025 musculoskeletal disorders.

This semi-experimental applied study employed a pre-test/post-test design
with experimental and control groups. The statistical population consisted of 42
female hairdressers with musculoskeletal disorders in Arak city. Pain-related data
were collected using the Cornell Musculoskeletal Discomfort Questionnaire, while
ergonomic risk factors were assessed via the Rapid Entire Body Assessment (REBA)
tool. Occupational range of motion was measured using a goniometer. Participants
were evaluated before and after a five-week Swedish massage intervention. Data
normality was assessed using the Shapiro—Wilk test, variance homogeneity with
Levene’s test, and between-group comparisons using independent t-tests or Mann—
Whitney U tests. Within-group comparisons were conducted using paired t-tests or

Keywords: Wilcoxon tests. All analyses were performed in SPSS version 25 at a significance
. level of P <0.05.

Musculoskeletal disorders, The results indicated a significant reduction in ergonomic risk scores in the

Swedish massage, experimental group (p < 0.001) compared to the control group (p = 0.008).

Hairdressers, Ergonomic risk Occupational range of motion showed significant reduction across all six assessed

factors regions in the experimental group (p < 0.001) relative to the control group (p <0.011).

Additionally, a significant between-group difference was observed in musculoskeletal
disorder scores across all evaluated regions (p < 0.033), with the experimental group
showing a marked reduction compared to the control group.
A Swedish massage intervention significantly influences ergonomic risk
factors and occupational range of motion in female hairdressers with musculoskeletal
disorders.
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1. Introduction

Work-related musculoskeletal disorders (WMSDs) are primarily caused by adopting poor postures,
performing repetitive monotonous movements, chronic mechanical loading, and the lack of ergonomic
principles in workplace environments (1). The profession of hairdressing, due to the static nature of its
activities, repetitive upper limb movements, continuous neck flexion, and chronic pressure on muscles and
joints, is considered a high-risk occupation for developing WMSDs. In recent years, massage therapy has
attracted researchers' attention as an effective, cost-efficient, and safe method for reducing chronic pain
and improving motor function. Among these, Swedish massage has gained a special place in rehabilitation
interventions due to its scientific structure, use of standardized techniques, and feasibility of
implementation in workplace settings (6). Evidence from recent studies indicates that multidimensional
ergonomic interventions—including education, tool modification, and adjustment of work behaviors—are
more effective in reducing pain indices and risk factors across various body regions compared to single-
dimensional approaches. Despite extensive evidence in the general population, the effectiveness of
Swedish massage in specific occupational groups such as hairdressers—especially with a focus on
biomechanical and ergonomic indices—remains limited (9,10). Therefore, the present study, using multiple
tools and a structured interventional design, investigates the effect of five weeks of Swedish massage on
ergonomic indices and motor performance in hairdressers with WMSDs.

2. Methods

The present study was conducted as a quasi-experimental design with a pre-test—post-test structure for two
groups (experimental and control). The statistical population consisted of female hairdressers in Arak city
who were suffering from work-related musculoskeletal disorders. Sampling was performed purposefully,
and the sample size was determined using G*Power software based on an effect size of 0.80, a significance
level of 0.05, and a test power of 0.80 for the independent t-test, resulting in a total of 42 participants (21
in each group) (11). Demographic information of the participants—including age, height, weight, body
mass index (BMI), work experience, and specialization within the hairdressing profession—was collected
using a standardized questionnaire. Inclusion criteria consisted of female hairdressers working in hair
services, aged between 25 and 35 years, with no history of limb surgery and free from skin diseases and
rheumatic disorders. Exclusion criteria included the occurrence of skin problems or sudden surgery during
the study and lack of consent to continue participation. Prior to the implementation phase, all participants
were informed about the research process, execution conditions, potential risks, and their ethical rights.
After receiving explanations, they signed the informed consent form. This study was registered in the
Iranian Registry of Clinical Trials with the code IRCT20230619058540N1 and ethical code
IR.ARAKU.REC.1402.012. To assess ergonomic risk factors, the Rapid Entire Body Assessment (REBA)
checklist was used. Musculoskeletal discomfort was evaluated using the Cornell Musculoskeletal
Discomfort Questionnaire (CMDQ). Joint range of motion in occupational activities was assessed using a
goniometer. The intervention consisted of 10 sessions of Swedish massage over five weeks (two sessions
per week). For data analysis, descriptive statistics including mean and standard deviation, and inferential
statistics including the Shapiro—Wilk test for normality, Levene’s test for homogeneity of variance,
independent t-test or Mann—Whitney U test for between-group comparisons, and paired t-test or Wilcoxon
test for within-group comparisons were used. All analyses were performed using SPSS version 25 at a
significance level of P<0.05.

3. Results

According to the results presented in Table 1, significant between-group differences (p < 0.001) were
observed in the range of motion of the neck, trunk, knee, shoulder, forearm, and wrist. Specifically, the
range of motion in the experimental group showed a significant reduction compared to the control group.
Within-group comparisons also indicated a significant decrease in all motion ranges in the experimental
group (p <0.001).

37 Ghasemi et al. Swedish Massage and Ergonomic Risks in Hairdressers. J Sport Biomech.2026;12(1):36-50.




Journal of
Sport Biomechanics

Spring 2026. Vol 12. Issue 1

Table 1. Results of Independent T-Test and Mann—Whitney Test for Between-Group Comparisons, and Paired T-Test and
Wilcoxon Test for Within-Group Comparisons of Occupational Range of Motion (Mean + SD)

Range of Within- Between- Between-
Motion Group Pre-test Post-test Difference group P- group
group t, z
(degree) value P-value
experimental ~ 48.75+14.39 42.5+14.07 -6.02+4.45 *<0.001 _ 4
Neck control 353341320  36.80:12.85 1474156  *<0001 U276 <0.001
experimental  96.88 +19.45  88.26+18.84 -8.61+5.52 *<0.001 _ 4
Trunk control 753811428  58.04+14.00  0.66+0.96 x005 /981 <0.001
Knee experimental 88.02+25.18 81.04+23.00 -6.97+4.48 *<0.001 z=-645 #<0.001
control 83.54+18.38 84.33+18.11 0.78+1.30 *0.011 -
Shoulder experimental ~ 82.23+10.83 76.42+10.07 -5.80+2.46 *<0.001 t=11.621 <0.001
control 80.95+25.04 81.90+25.04 0.95+1.02 *<0.001 -
experimental  136.31+26.13  118.88+23.57 -17.42+8.68 *<0.001 _ M
Forearm control 107.62428.10  108.67+28.52  1.04+1.65 x009 O =0.001
Wrist experimental 18.78+3.48 16.35+2.33 -2.42+1.57 *<0.001 z=-5.620 #<0.001
control 19.90+5.48 20.42+6.09 0.52+0.84 *0.007 -

* Indicates a statistically significant within-group difference. # Indicates a statistically significant between-group difference.

4. Discussion

According to the research objectives, the findings indicated that massage therapy, as a practical, safe, and
feasible method in workplace settings, plays a significant role in promoting musculoskeletal health among
hairdressers. Ten sessions of Swedish massage led to a statistically significant reduction in ergonomic

indices among female hairdressers. This reduction reflects optimized movement patterns, correction of

high-tension postures, and decreased mechanical load resulting from repetitive occupational activities (19).
These findings are consistent with the results of studies by Kitzing (2015), Bradshaw (2011), and Hassan
and Bayomai (2015) (21-23). Massage therapy resulted in reduced occupational range of motion in the
neck, shoulder, forearm, wrist, trunk, and knee regions. Contrary to the common assumption of

performance decline, this reduction indicates improved joint control, correction of stress-related movement

patterns, and enhanced biomechanical coordination in repetitive work tasks. This outcome aligns with
studies by Shahrokhi et al. (2020), Khorramizadeh (2020), and Saadatian et al. (2024) (25-27).

Additionally, Hernandez et al. (2001) confirmed the effectiveness of massage therapy in reducing chronic

low back pain and improving joint range of motion (24). The prevalence of musculoskeletal disorders

across twenty anatomical regions significantly decreased, indicating improved soft tissue function, reduced

trigger points, and increased pain tolerance threshold among participants. These findings are in line with
the studies of Hasson et al (2004) and the systematic review by Bervotes et al. (2015), which confirmed

the effectiveness of massage in alleviating WMSD symptoms in physically demanding occupations

(31,32).

The findings of this study, supported by scientific evidence and comparative research, demonstrated that

massage therapy can be utilized as an effective, cost-efficient, and feasible intervention for reducing
musculoskeletal disorders, correcting high-risk occupational postures, and promoting occupational health
among hairdressers.
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