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It is not a violation of the code of ethics for physiotherapists who
wish to work in the field of occupational health and ergonomics, as
the field of ergonomics requires knowledge of anatomy,
anthropometry, physiology, and biomechanics, all of which are
required knowledge for graduates of physiotherapy study programs.
Under these circumstances, it can be said that physiotherapy is
prepared and linear to work in the field of occupational health and
ergonomics. This study aims to apply physiotherapy-based
interventions to occupational health and ergonomics issues in stone
crushers. This investigation is an experimental study employing the
same subject design (treatment by subject design), which is
comprised of Periods I and II. There were fourteen respondents to
the study. On the dorsalis pedis artery, the 10-pulse method is
utilized to calculate the workload. Hand and arm musculoskeletal
complaints were measured using a 100mm visual analog scale.
Wrist splints, short breaks of 5 minutes every 55 minutes of work,
and stretching every 2 hours of work had no effect on reducing
workers' pain complaints, but reduced their workload by 11,29 %
significantly. There is a need for more specific research to
determine whether workers suffer from more serious health issues
or chronic diseases.
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1. INTRODUCTION

Historiographically, physiotherapy has been influenced by economic, cultural, educational,
public policy, and research factors that have prioritized one area of expertise over another. From a
variety of new specialties, physiotherapy, occupational health, and ergonomics are gaining in clinical
significance and professional dissemination. The increasing number of physiotherapists involved in
occupational health and ergonomics initiatives worldwide demonstrates the significance of this
statement.

The impact of this relevance is also seen in the growing calls for enhancing employee wellness
and business productivity. Therefore, it is essential that physiotherapists show that they have the
advanced skills and clinical proficiency that are needed to advance their careers and increase the
visibility of physiotherapy. In contrast to other physiotherapy specialties, practicing physiotherapy
professionals do not fully comprehend the paucity of recommendations or weak scientific evidence
references regarding the efficacy of interventions and the validity of tools used for the identification
of workplace risk factors as well as for evaluating the physical and functional health of workers [1].

The World Confederation for Physical Therapy (WCPT) encourages the integration of
physiotherapists working in occupational health and ergonomics into international research groups
comprised of physiotherapy professionals. The original objective of this screening was to establish a
forum for professional discussion and to organize meetings during the world physiotherapy congress.
So that occupational health physiotherapy and ergonomics have the same aspects globally and must
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be expanded and strengthened [2].

The WCPT guidelines for physiotherapy professional beginner education include areas that
must be mastered, including the ability to conduct examinations, assessments, and interventions
related to ergonomics and body mechanics factors, such as worker functional capacity, worker agility
and coordination, occupational health, worker safety, working environmental conditions, specific
work, equipment or work equipment, and body mechanics during work activities, either with or
without the use of assistive devices[3].

In addition, knowledge of anatomy, anthropometry, physiology, and biomechanics is necessary
in the field of ergonomics [4]. These are required knowledge of physiotherapy study programs that
must be mastered by physiotherapy graduates [5]. Given this, physiotherapists who wish to work in
the field of occupational health and ergonomics do not violate the code of ethics; in fact,
physiotherapy can be considered prepared and linear for work in the field of occupational health and
ergonomics. Based on the preceding context, the researcher intends to implement a physiotherapy-
based intervention for occupational health and ergonomics issues in stone crushing workers.

2.  METHOD

This research is an experimental study employing the same subject design (treatment by subject
design), which is comprised of Periods I and II. Each Period I and Period II lasts five days, with two
days of washing out between periods. This study was conducted in Awang Bangkal Barat Village,
Karang Intan District, Banjar Regency, South Kalimantan Province, at a home industry that produces
split stones. The study was performed in July 2022. Random sampling was used as the sampling
method. The sample size is calculated using Colton's formula [6], resulting in a minimum sample size
of 14 workers. Inclusion criteria include workers aged 30 to 50 with a minimum 2-year work history;
exclusion criteria include those with upper extremity deformities and a body mass index (BMI) below
25kg/m2. Respondents who fell ill or were injured during the course of the study and did not complete
the research program for more than one day were considered to have dropped out. In a standing
position, the average increase in pulse rate was measured every period using the 10-beat method on
the left dorsa pedis artery. Hand and arm musculoskeletal complaints were measured using a 100mm
visual analog scale.

3.  RESULTS AND DISCUSSION

According to the findings of the study's observations and evaluations, the stone-breaking
process is still conducted on an unorganized, irregular household scale, and work activities are
conducted outdoors under trees, so the working environment is highly susceptible to climatic
influences. The task of breaking stones is performed manually, relying on human physical strength
and employing a very simple tool, namely an 8 kg to 10 kg sledgehammer.

The use of sledgehammers to break stones involves repeated movements and the use of upper
extremity muscle strength to generate impact forces on the rock surface, causing vibrations to
propagate to the hands and arms of the workers. The presence of musculoskeletal complaints [7] is
also caused by awkward wrist postures and prolonged isometric muscle contractions.

Increased carpal tunnel pressure causes tissue compression, which can result in recurrent minor
injuries. Long-term exposure can cause tendonitis, compression conditions worsen, resulting in
inadequate tissue circulation, then tissue ischemia occurs easily, resulting in pain complaints that
gradually reduce the functional capacity of workers [7], [8].

Application of a physiotherapy approach to occupational health and ergonomics pertaining to
the working conditions of stone crusher employees by minimizing exposure to risk factors for
repetitive motion, muscle strength exertion, vibration, and awkward postures by providing acceptable
treatment for wrist splint workers, short breaks of 5 minutes every 55 minutes of work, and stretching
every two hours of work.

Table 1. Subject Characteristics

Variable n Average+SD Range
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Age (yr) 14 44,57+2,56 41-49
Work Period (yr) 14 15,71£2,30 12-19

Body Mass Index (Kg/m?) 14 22,40+1,36 20,94 — 24,84
SD = Standar Deviation

Based on the data in Table 1, the participants in this study were classified as still being of
productive age. A person is considered to be in their productive age between the ages of 15 and 49
[9]. The subject as a whole is experienced in terms of years of service and has a healthy body mass
index (BMI).

Table 2. Prerequisite Analysis of Treatment Effects

Period I Period 11
Variable
Average£SD Average £SD
Relative Humidity (%) 92,17+0,24  92.17+0.24 0.08 1
Temperature (°C) 29,77+£0,20  29.77£0.19 0,08 t

Pain complaints before going to work (mm)  0,28+0,26 0,15£0,17 0,027

SD = Standar Deviation; T = Paired T Test; T = Wilcoxon Testing

According to Rezalti and Susetyo [10], the relative humidity range that meets industrial work
environment standards is between 65% and 95%. Lady and Wiyanto [11]determined that the optimal
temperature range for an industrial working environment is between 18°C and 30°C. According to the
results of the prerequisite test for the treatment effect, the environmental conditions of the two periods
did not differ significantly (p>0,05), indicating that environmental factors could be controlled and had
no influence on the research findings. Pain complaints before work differed significantly between the
two time periods (p<0,05). Thus, the analysis of the effect of treatment on pain complaints by
comparing the differences in pain complaints before and after work of each group, so that the initial
conditions of the study subjects did not affect the results of the study.

Table 3. Treatment Effect Analysis
Period I Period II

Variable
Average +SD  Average +SD

Pain Complaints After Work (mm) 2,26+0,28 2,18+0,25 0,02t
Difference in Pain Complaints (mm)  1,99+0,21 2,03+0,22 0251t

Workload (x/menit) 98,33+1,40 87,23+1,27 0,001
SD = Standar Deviation ; T = Paired T Test; T = Wilcoxon Test

The results of statistical analysis of pain complaints after work between Period I and Period I1
revealed a significant difference (p<0,05); however, these results could not be used to answer the
hypothesis regarding the effect of treatment because the initial condition of pain complaints before
work between Period I and Period II was also found to be significant. So, the analysis was conducted
to test the difference in pain complaints before and after working Period I and Period II to test the
treatment effect hypothesis. Based on the statistical analysis of the difference in pain complaints, it
was determined that there was no significant difference (p>0,05) between Period 1 and Period II,
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meaning that wrist splinting treatment, short breaks of 5 minutes every 55 minutes of work, and
stretching every 2 hours of work had no effect on the decrease in pain complaints reported by workers
after work.

In contrast to the findings of Hermawan [12] on batik workers, Nooryana [13]on Adhi Fashion
garment industry workers, and Damantalm [14] on oil palm workers in PT. Berau SSD, rest and
stretching arrangements between work can significantly reduce musculoskeletal complaints by 6,43%,
7,72%, and 31,77%, respectively. Short breaks and stretching can have a physiological effect to
increase blood flow to the muscles and increase the supply of tissue nutrition so as to prevent tissue
ischemia and tissue tension so as to prevent tissue strain or sprain and prevent accumulation of
fatigue, which can cause pain [12].

The addition of treatment in the form of wrist splints to workers is inconsistent with the
findings of Trevithick's [15] cohort study, which found that wrist bandages significantly reduced and
prevented wrist pain complaints in gymnast adolescents by 53,5%. Wrist splints can prevent pain
complaints caused by tissue ischemia and repeated tissue micro-injury through the effects of
absorption and transfer of external forces, stabilization or prevention of wrist posture deviation, which
can cause increased pressure in the carpal tunnel when the wrist is extended or flexed [15]-[17].

The researcher hypothesizes that the reason the treatment does not have a significant
improvement effect is because the bandage used is not a commercial product with soft pads, so the
splint only functions as a stabilization of wrist posture and does not have an optimal effect on the
ability to absorb and transfer external forces that can cause tissue trauma. In addition, it is highly
probable that the workers' complaints of pain are indicative of a more serious health condition, such as
carpal tunnel syndrome or tendinitis, which requires more specific treatment to treat anatomical
structures or tissues in the wrist region.

According to the statistical analysis between Period I and Period II, there was a significant
difference (p<0,05) in the workload variable, which indicates that the administered treatment resulted
in an 11,29 % decrease in workload. According to this study, the worker's heart rate has increased due
to the physiological stress caused by the heavy workload associated with breaking stones. The heart
rate increases linearly with the amount of work performed and continues to rise until work is
interrupted or the worker ceases performing work-related activities due to fatigue. The return of blood
to the heart, which influences cardiac output and vascular resistance, increases as heart rate and mean
arterial pressure increase. During physical activity, the body's cells require energy; consequently, the
heart must beat faster to supply more blood to the muscles in order to meet this demand [18] [19].

The use of wrist splints, short breaks of 5 minutes every 55 minutes of work, and stretching
every two hours will have a physiological effect. Wrist splints can limit or minimize forced or
conscious awkward backward and sideways wrist postures, thereby preventing overuse of muscles,
tissue compression, and tissue injury [15]-[17]. Short breaks and stretching between tasks prevent
employees from working continuously for extended periods of time, thereby preventing the
accumulation of physiological stress and fatigue, which is indicative of the high workload [20]. The
decrease in heart rate is also caused by a decrease in muscle tension and an improvement in blood
circulation, allowing the physiological system of the heart's work to return to normal [12].

4. CONCLUSION

Giving wrist splint treatment, short rest and stretching had a significant improvement effect on
reducing workload by 11,29%, but did not have an improving effect on reducing pain complaints after
working in stone crushers who were highly exposed to the risk factors of repetitive motion, exertion
great power for a long time. Observation or further research is needed to design wrist straps that have
soft pads and are practical for workers to use. As well as the need for more specific studies to
determine whether workers have more serious health problems or chronic diseases.
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