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Abstract.

Musculoskeletal  disorders (MSDs) are  abnormalities that affect the
musculoskeletalsystem, triggered by various risk factors in the work environment.
Commonly, MSDs occur due to non-ergonomic working conditions. It arises from
chronic exposure to risk factors that can cause injury to the musculoskeletalsystem,
this condition will impact on the social and economic aspects of employees. This
research was conducted to determine the characteristics of employees, description
of the region and the level of musculoskeletal complaints experienced, risk of work
positions based on RULA assessment, and the relationship between risk of work
positions and the level of musculoskeletal complaints with an analytic cross-sectional
design. The study sample was 33 employees of the Engineering Section of private
limited company personnel. The research instrument used was a questionnaire. The
results show that the majority of the Engineering Department employees at private
limited company personnel were 23 years old (36.4%) and had worked for two to
three years (33.3%). As many as 48.5% of employees experienced moderate levels of
musculoskeletal complaints. Of the 33 respondents, the majority of employees (63.6%)
had a low-risk position, nine people (27.3%) had moderate risk, and three (9.1%) had
high risk. There is a significant relationship between the risk of work position and
the level of musculoskeletal complaints (P < 0.05). There is a significant relationship
between the risk of working position and the level of musculoskeletal complaints in
personnel of limited liability companies.
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1. Introduction

Employee health problems have existed since the industrial revolution in the 18th century
along with the development of the industry. One of the diseases that arise as a result
of work is musculoskeletal disorders [1]. Musculoskeletal disorders (MSDs) occur as a
result of work and workplace conditions that are not ergonomic [1]. MSDs are defined
as disorders that affect the normal functioning of the musculoskeletal system due to
repeated exposure to various risk factors in the workplace. MSDs occur as a result of
the accumulation of injuries that occur continuously in the musculoskeletal system over
a long period of time, also causing social problems such as increased compensation
for health costs, decreased productivity, and low quality of life for workers [2]. In the
2015 Rovanaya study aimed at workers welding unit private limited company personnel.
states that work postures and work positions that are not ergonomic have an impact
on decreasing work productivity and work performance which can affect the health of
workers with marked emergence of musculoskeletal complaints. In the results of this
study there were 15 people (68%) who had a moderate risk of working positions and
experienced moderate musculoskeletal complaints. This proves that non-ergonomic

work positions can affect the level of musculoskeletal complaints in workers [3].

Prevalence of MSDs in 2018, based on the age of the worker, the lowest was 15
years old 1.2% and the highest was aged over 60 years 18.9% based on the type
of work are farmers 9.9%, fishermen 7.40%, and laborers or housemaids 6.10% [4].
Based on Rachman’s research in 2019 it stated that working period under 6 years has
the most distribution, namely 25 respondents with a percentage (41.7%) and the least,
namely 6-10 years of service as many as 14 respondents with a percentage (23.0%)
[5]. The level of complaints assessed starts from discomfort (slight pain), pain to very
pain. The NBM method uses a worksheet in the form of a body map. This body map
includes twenty seven muscle regions in the human body. Interpretation of the level of
complaints of MSDs is based on the total score obtained, and can be categorized into
three levels of complaints, namely low, medium, high and very high. Static positions
for long periods of time at work are thought to be vulnerable to the onset of MSDs
in personnel. Therefore, the purpose of this study was to determine the relationship
between the risk of work positions and the level of musculoskeletal disorders in private

limited company personnel.
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2. Materials and Methods

This study used an analytic method with a cross-sectional design, to see the relationship
between the risk of work positions and musculoskeletal complaints in Engineering
employees at private limited company personnel. The research population is 50 people
who are employees of the Engineering division of private limited company. The research
sample was taken through simple random sampling technique and obtained as many as
33 employees were measured age, years of service, level of work position risk and level
of musculoskeletal complaints. Samples study were calculated using a two-proportion
hypothesis test formula and formula according to the type of research, namely cross-
sectional. The dependent variable in the study is the level of musculoskeletal disorders
while the independent variable is the level of work position. The data used in this study
are primary data using questionnaires that have previously been tested for validity
and reliability before being distributed. Some of the components contained in the ques-
tionnaire are: respondent characteristic data instrument, RULA instrument for measuring
human body posture, Nordic Body MAP (NBM) questionnaire instrument. Research data
analysis used univariate analysis and bivariate analysis using the Statistical Product and

Service Solution (SPSS) program for windows version 26.

3. Results and Discussion

The results of the research come from employees of the Engineering section of private
limited company personnel totaled 33 people who met the inclusion criteria with a
working duration of 6-8 hours/day.

The indicators observed by the researchers were age, years of service, level of risk
in work positions and level of musculoskeletal complaints. This study used univariate
analysis with the aim of knowing the characteristics of the respondents consisting of
age, years of service, work position and musculoskeletal complaints, as well as bivariate
analysis to examine the relationship between the level of risk in work positions and the
level of musculoskeletal complaints by using the Chi-square statistical test. Univariate
analysis of respondents characteristics based on age and years of service is shown in
the following Table 1.

The results of the analysis in Table 1 show that the employees of the Engineering
section of private limited company personnel based on age, most of them are 23 years

old, namely 12 people (36.4%) and based on years of service, most of them work

DOI 10.18502/kls.v8i2.17359 Page 65



KnE Life Sciences 4™ |ICONISS

TABLE 1: Frequency distribution of respondent characteristics.

Characteristic Frequency (N) Percentage
Age

20 years 1 3.0

21 years 2 6.1

22 years 9 273

23 years 12 36.4

24 years 4 121

25 years 2 6.1

26 years 3 9.1

Work Periode

1-2 years 8 24.2
2-3 years 1 333
3-4 years 8 24.2
4-5 years 4 121
>b5 years 2 6.1
1-2 years 8 24.2

between 2-3 years as many as 11 people (33.3%). Based on the research results, it can
be seen that the Engineering staff at private limited company personnel with an age
range of 20-26 years, and most were 23 years old (36.4%). This result is in line with
Rovanaya’s 2015 study which stated that the majority of respondents were less than 35
years old with an age range between 20 years and 34 years [3]. The results showed that
the employees of the Engineering section of private limited company personnel mostly
worked between 2-3 years (33.3%). This result is in line with Tiara Devi T’s research in
2017 which stated that a rice transport company had a working period of under 5 years
[6].

TABLE 2: Frequency distribution of work position risk level.

Level of Risk Frequency (N) Percentage
Low 21 63.6
Medium 9 273

High 3 9.1

Total 33 100.0

The results of data analysis in Table 2 regarding the risk level of work positions
show that most of the Engineering Department employees at private limited company

personnel is at the low risk level criteria, namely 21 people (63.6%). Evaluation of the
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respondent’s posture in the assessment of work position using the Rapid Upper Limb
Assessment method is a method that identifies the risk of posture, especially in the
musculoskeletal system.

TABLE 3: Distribution of work position risk level based on length of service.

Variable RULA

Working Period Low Medium High Total
N % N % N %

1-2 Years 7 875 1 12.5 0 0.0 8

2-3 years 7 63.6 3 273 1 9.1 1

3-4 years 2 25.0 4 50.0 2 250 8

4-5 years 3 75.0 1 25.0 0] 0.0 4

>5 years 2 100.0 0] 0.0 0] 0.0 2

Total 21 63.6 g 27.3 3 9.1 33

The results of the analysis based on Table 3 can be seen based on a working period
of 3-4 years on employees of the Engineering Section of PT X with a high level of risk of
work position there are 2 people (25%) out of 8 people, 4 people (50%) with a medium
risk level and 2 people (25%) others have a low risk level. In the results of the analysis
using the RULA worksheet for workers with a working period of 3-4 years, workers have
a high risk level because the workstation is not ergonomic, has no support for the feet,
hands, neck. The cause of unergonomic body posture often comes from individuals
and work tools and work platforms that are not suitable. employees do their work with
raised hands, backs and necks that are too bent, heads raised so that, the further the
position of body gravity, the greater the risk of MSDs complaints [7].

TABLE 4: Frequency distribution of musculoskeletal complaint levels.

Level of Complaints Frequency (N) Percentage (%)
Low 13 39.4

Medium 16 48.5

High 4 1241

Total 33 100.0

The results of data analysis in Table 4 show that the level of musculoskeletal com-
plaints of employees of the Engineering section of PT X is mostly in the criteria for
moderate levels of complaints, namely as many as 16 people (48.5%). The results of this
study indicate that the level of musculoskeletal complaints in engineering employees

of PT X is mostly in the criteria for moderate levels of complaints, namely as many as
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16 people (48.5%), 13 people (39.4%) low levels of complaints and 4 people (12.1%) high
levels of complaints. Musculoskeletal complaints are complaints that are in the skeletal
muscles or skeletal muscles felt by someone ranging from very mild to very painful
complaints, but most often are moderate. These results are in line with Rovanaya’s
research in 2015 which states that the results of research on workers at the Welding
Unit of PT A Bekasi regarding musculoskeletal complaints can be seen that the majority
of respondents have moderate musculoskeletal complaints [3].

Bivariate analysis using the chi square test to determine the relationship between the
level of risk of work position and the level of musculoskeletal complaints in Engineering

Employees of PT X.

TABLE 5: Relationship between the level of risk of work position and the level of
musculoskeletal complaints.

NBM

No, Level of Low Medium High Total *P.value

Risk

N % N % N % N %

1 Low 8 3810 M 5238 2 952 21 100.00 0.031
2 Medium 5 5556 4 44.44 0O 000 9 100.00
3 High 0 000 1 3333 2 6667 3 100.00

Total 13 3939 16 48.48 4 1212 33 100.00

The results of the study in Table 5 show that of the 21 respondents with a low
risk level, most had a moderate level of musculoskeletal complaints as many as 11
people (52.38%), of the 9 respondents with a medium risk level, most had a low level
of musculoskeletal complaints as many as 5 people (55.56%) and of the 3 respondents
with a high risk level, most had a high level of musculoskeletal complaints as many as
3 people (66.67%). The results of the study obtained a p value = 0.031 (p <0.05) which
means that there is a significant relationship between the level of risk of work position
and the level of musculoskeletal complaints in engineering workers of private limited
company personnel.

This is in accordance with the results of research from Ayu and Ratriwardhani there is
a noteworthy correlation between job position and the occurrence of Musculoskeletal
Disorders (MSDs) among workers in the Kerupuk Industry sector. This arises from

inadequacies in work equipment, leading to an impact on the ergonomics of work
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positions for employees, consequently influencing musculoskeletal issues. It is recog-
nized that reducing biomechanical workloads increases the likelihood of recovering

from musculoskeletal symptoms [8,9].

4. Conclusion

Based on the results of research conducted by researchers, it can be concluded that
based on the research obtained results that most employees of the Engineering section
of private limited company personnel, have an age of 23 years, namely as many as
36.4% (12 people) with a working period of 2-3 years, namely as many as 33.3%
(11 people). The majority of musculoskeletal complaints are at the level of moderate
complaints, namely as many as 48.5% (16 people). The risk level of the work position of
employees in the Engineering section of PT X is mostly at a low risk level criteria
as many as 21 people (63.6%) of 33 respondents, 9 people (27.3%) have medium
risk level criteria, while 3 people (9.1%) others have a high risk level. In this study,
there was also a significant relationship between the risk of work position and the
level of musculoskeletal complaints in engineering employees of PT X with a value of

(p=0.03<0.05).
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