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ABSTRACT

Background: A formal worker is anyone who works for a business entity that has been registered at a government office.
Those who work in the formal sector are identical to office work, with long duration of work, tend to be in a static position,
and there are repetitive movements, thereby increasing the potential of musculoskeletal disorders (MSD). This can interfere
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BACKGROUND

Indonesia is a country whose economic
development and growth are determined
by the conditions of its formal and informal
sector. The formal sector is defined as
employment that has permission from
the authorities and is registered with
a government office. In contrast, the
informal sector refers to many small-scale
economic activities. The formal sector is
run by formal workers and the informal
sector is run by informal workers. Formal
workers include all workers with the status
of laborers/employees/paid  workers.
Workers in this sector are usually found
with higher education and have specific
abilities needed by companies.! Informal
workers are any workers with a status
other than formal workers, such as traders
and temporary workers.?

Complaints of musculoskeletal or
musculoskeletal disorder (MSD) s
a collection of symptoms/disorders

that occur in muscle tissue, tendons,
ligaments, nervous system, blood vessels,

bone structure, and cartilage.* MSD are
caused by three factors, namely work
factors (work frequency, work duration,
work posture), environmental factors
(microclimate, vibration, lighting), and
worker factors (age, gender, length of
service, body weight, height, exercise
habits).* These factors led to several
complaints about the musculoskeletal
system. Workers often lose their work
time to recover due to the complaints they
experienced.” Workers' absence certainly
disrupts work productivity and expected
work results. MSD has been stated as one
of the major contributors to disability and
reduced work productivity globally.%” The
prevalence of MSD globally is ranging
from 14% to 42%. In India, a community-
based prevalence of 20% was found in
epidemiological studies that have been
conducted, and various previous studies
found a prevalence for specific occupations
of 90%.® In America, according to the
United States Bureau of Labor Statistics,
the incidence of MSD was found to be
27.7 per 10,000 full-time workers in

with work productivity and work outcomes expected of formal sector workers.

Methods: This study was a descriptive-analytic study with a cross-sectional approach with purposive sampling technique.
Data was collected in June 2022 using a personal data questionnaire and the Nordic body map (NBM) questionnaire.
Descriptive analysis was performed on the data using IBM SPSS 26 software.

Results: Musculoskeletal complaints were found in the upper neck 8.8%, lower neck 6.8%, left shoulder 6.8%, right shoulder
5.4%, back 7.3% and waist 8.3%. Twelve people experienced moderate pain in the waist, 7 people experienced pain in the
upper neck, and 2 people experienced very painful feeling in the waist. There were 35 respondents have a low MSD risk level
87.5% and 5 respondents have a moderate MSD risk level 12.5%.
Conclusion: The respondents mostly had complaints around the upper neck, lower neck, left shoulder, right shoulder, back,
and waist. There were risks of MSD in formal sector workers of risk of the MSD complaints experienced is predominantly low.
The ergonomics approach can be applied to respondents with a higher level of risk.

Keywords: Formal worker, musculoskeletal disorder, nordic body map, posture.
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2018, and 35.4 in 2011 (U.S. Bureau of
Labor Statistics, 2020). America has spent
213 billion US dollars, up to 1.4% of the
Gross Domestic Product to treat MSD
conditions.” The prevalence of MSD in
Indonesia through diagnosis by a doctor is
7.3%, with Aceh as the province with the
highest MSD (13.3%) and West Sulawesi
the lowest (3.2%)."° According to the 2018
Bali Basic Health Research Report, the
proportion of daily activities limitation
due to injury by Regency/City for Buleleng
Regency was 9.15%, and 3.60% for the
proportion of workplaces where injuries
occurred according to the occupation
(Civil Servants/Indonesian National Army
/State Police of the Republic of Indonesia/
State-Owned Enterprises/Regional-
Owned Enterprises)."

Previous studty that was conducted
in the national Bank Bali, Indonesia.
Based on initial observations, there were
the potential risk of MSD among the
workers because there is a need to be in
static positions for a long time, work for
long durations, and repetitive movements
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such as typing.'? In general, the activities
performed by bankers are collecting
funds from the community, channeling
funds back to the community, and
providing other products and services.
This statement is supported by research
conducted by Sigar et al., (2019) on bank
employees in Manado with significant
findings from a correlation between sitting
working positions and complaints that
occurred (p=0.000)."

The Nordic body map is a research

instrument aimed at assessing
musculoskeletal complaints. This
questionnaire contains 28 questions

regarding the presence or absence of
pain in certain parts of the body with
certain levels of complaints (no pain,
slightly painful, painful, and very painful).
Complaints of no pain refer to the absence
of any disturbance felt, a little pain refers
to the presence of a slight disturbance
in a certain part, pain refers to a feeling
of discomfort in a certain part of the
body, and very painful refers to a high
level of discomfort in a certain part of
the body.* The Indonesian version of
this questionnaire has been tested for its
validity and reliability. The item validity
test results obtained range from 0.501
(min.) to 0.823 (max.) with high reliability
0.726."* From the general explanation
regarding MSD above, MSD is an event
that is quite disturbing and affects work
productivity. Therefore, this research was
conducted to determine the description
of musculoskeletal complaints on formal
workers at the banks.

METHODS

This research was a descriptive-analytical
study with a cross-sectional approach.
The research was conducted in June 2022
on formal workers at a national bank in
Bali, Indonesia. The sample was selected
using a purposive sampling technique.
To see musculoskeletal complaints in the
sample, researchers used the nordic body
map, which contains 28 questions related
to perceived complaints and the complaint
level (not painful, somewhat painful,
painful, and very painful). Complaints
of no pain refer to the absence of any
disturbance felt; somewhat painful refers
to the presence of a slight disturbance in
certain parts; pain refers to discomfort in

certain parts of the body; and very painful
refers to high-scale discomfort in certain
parts of the body."* This questionnaire
has item validity test results ranging from
0.501 (min.) to 0.823 (max.) with high
reliability 0.726."® Another questionnaire
was used to obtain personal data regarding
age, gender, education level, duration of
work per day, and years of service

Research began with obtaining permits
to carry out research. The researcher held
a short discussion with colleagues who
will help in collecting data to equalize
perceptions, and then convey the
objectives and benefits of the research to
the sample. After the sample is explained,
the respondent fills out the personal data
questionnaire independently. Researchers
then took height and weight data, followed
by samples filling out the nordic body map
questionnaire. The research data obtained
was then processed, and univariate
analysis was carried out for each variable
using IBM SPSS 26 software.

This study has obtained the informed
consent from each sample and they were
agree to participate to this study.

RESULTS

Based on Table 1, there were 40
respondents, consisting of 23 men and 17
women. A total of 27 people were in the 26-
35 year age group. 57.5% of respondents
had a bachelor’s degree (n = 23). The
average body weight of the respondents
was 68.64 + 13.52. The average height
of respondents was 166.34 + 6.63. The
results of the respondents’ body mass
index (BMI) were grouped according to
Asia-Pacific guidelines. A total of 9 people
had an overweight BMI, 15 people had an
obese BMI, and the rest had a normal BMI.
A total of 19 respondents worked more
than 8 hours. 14 respondents had worked
for more than 10 years. Respondents
consisted of AMOL ranks (n =9), cleaning
service ranks (n = 7), CBM ranks (n = 7),
security ranks (n = 5), SPO ranks (n = 5),
SME ranks (n = 4), and SPB ranks (n = 3).

Based on Table 2, there were complaints
found in the upper neck 8.8%, lower neck
6.8%, left shoulder 6.8%, right shoulder
5.4%, back 7.3%, and waist 8.3%. 12 people
experienced complaints of slight pain in
the waist, 7 people experienced complaints
of moderate pain in the upper neck, and

2 respondents were found to have very
painful complaints in the waist.

Based on Table 3, 35 respondents
had a low MSD risk level 87.5%, and the
remaining 5 respondents had a moderate
MSD risk level 12.5%. Meanwhile, the
sample of high and very high MSD risk
levels was not found so the percentage was
0%.

DISCUSSION

It is known that there were 40 respondents
in the research conducted, with 23 men
and 17 women in it. 67.5% of respondents
were in the age range of 26-35 years,
and the average age of respondents was
32.65 £ 7.38 years. With age, the level of
complaints will increase with the first
complaint felt at the age of 30 years. Peak
muscle strength for men and women
is around 25-35 years, and there will
be a decline in muscle strength of 15—
25% at 50-60 years.'s In contrast to the
previous theory, the results of research
by Marcilin in 2020 found that there was
no significant correlation between age
and MSD complaints p-value = 0.184."
This is supported by Djaali’s research in
2019 with similar findings p-value > 0.05,
indicating that the age factor may not be
able to stand alone, resulting in complaints
and that there are other factors that may be
more dominant.'

An important domain in the formation
of a person’s actions (overt behavior) is
knowledge or cognition. A person’s level
of education is believed to influence
increasing knowledge about health. In
this study, 57.5% of respondents had a
bachelor’s degree level of education (n =
23). The higher a person’s level of formal
education, the easier it will be to absorb
information, including health information,
and the individual's awareness of healthy
living behavior will also be higher."”
This statement is supported by research
by Indriyani et al. (2022), Respondents
were given an ergonomics knowledge
questionnaire that had previously been
tested for its validity and reliability.
Respondents with scores above the median
were stated to have good knowledge of
ergonomics. A significant correlation was
found between ergonomics knowledge
and MSD complaints through the results
of the Chi-square test analysis p-value =
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Table 1. Subject characteristics of bank workers with risk levels of musculoskeletal disorder (MSD)
) MSD risk level
Variable n Mean + SD Percent (%) Low Moderate High Very high
Gender
Male 23 57.5 21 2 0 0
Female 17 425 19 3 0 0
Age, years old
17-25 3 7.5 2 1 0 0
26-35 27 67.5 24 3 0 0
32.65+7.38
36-45 8 20 8 0 0 0
46-55 2 5 1 1 0 0
Education Level
High School 13 32.5 12 1 0 0
Diploma 3 7.5 2 1 0 0
Bachelor 23 57.5 20 3 0 0
Master 1 2.5 1 0 0 0
Weight 68.64+ 13.52
Height 166.34+ 6.63
Body Mass Index
Underweight 0 0 0 0 0 0
Normal 16 40 14 2 0 0
Overweight 9 225 8 1 0 0
Obesity 15 37.5 13 2 0 0
Work Duration Per Day
< 8 Hour 21 52.5 20 1 0 0
> 8 Hour 19 970+ 2.03 57.5 15 4 0 0
Years of Service
< 6 Year 14 35 12 2 0 0
6-10 Year 12 9.25+ 7.30 30 11 0 0
> 10 Year 14 35 12 0 0
Job position
OMA 9 22.5 7 2 0 0
Cleaning Service 7 17.5 7 0 0 0
CBM 7 17.5 6 1 0 0
Security 5 125 5 0 0 0
OSS 5 12.5 4 1 0 0
SME 4 10 4 0 0 0
BSS 3 7.5 2 1 0 0

BSS, business service supervisor; CBM, consumer business manager; n, number of participants; OMA, operational manager assistant; OSS,
operational service supervisor; SME, small and medium enterprises

0.000, indicating that a persons level of
ergonomics knowledge will influence
their actions in efforts to prevent MSD
complaints.?

Data on the respondent’s height and
weight are used to measure BMI, which
is then classified according to Asia-
Pacific guidelines, namely underweight,
normal, overweight, and obese. In this
study, 9 people had an overweight BMI,
15 people had an obese BMI, and 16
others had a normal BMI. The relationship
between BMI and MSD is that the higher
a person’s weight, the risk of experiencing
complaints will increase. This happens

because someone who is overweight will
try to support their body weight from
the front by contracting their lower back
muscles, and over time this will cause
muscle fatigue.'® This theory is supported
by findings from research by Aljonak
(2022), which examined musculoskeletal
complaints in office workers, finding
a correlation between BMI and pain
complaints experienced by respondents
p-value = 0.033.%

Longer years of service will cause
fatigue in the musculoskeletal system
and bring up complaints. In this study, 19
respondents worked more than 8 hours

per day, and the rest worked less or equal
to 8 hours per day. The average total length
of service of the respondent was 9.25
years. The complaints felt by respondents
are likely the result of the accumulation of
continuous exposure over a long period
of time. This is supported by research by
Helmina et al. (2019), with the results
of statistical analysis showing p = 0.014,
showing a relationship between years of
service and MSD.?* Another study by Haq
etal. (2022) found a significant correlation
between length of work per day and MSD
complaints (p = 0.020).%

The results of filling out the NBM
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Table 2. Distribution of musculoskeletal disorders
. NP SP MP VP
No Lokasi n % n % n % n % %
0 Pain in upper neck 22 55.0 11 27.5 7 17.5 0 0 8.8
1 Pain in lower neck 26 65.0 8 20.0 6 15.0 0 0 6.8
2 Pain in left shoulder 26 65.0 8 20.0 6 15.0 0 0 6.8
3 Pain in right shoulder 29 72.5 6 15.0 4 10.0 1 2.5 5.4
4 Pain in left upper arm 35 87.5 2 5.0 3 7.5 0 0 2.4
5 Pain in back 25 62.5 9 22.5 5 12.5 1 2.5 7.3
6 Pain in right upper arm 30 75.0 6 15.0 4 10.0 0 0 4.9
7 Pain in the waist 23 57.5 12 30.0 3 7.5 2 5.0 8.3
8 Pain in the buttocks 30 75.0 4 10.0 5 12.5 1 2.5 4.9
9 Pain in the bottom 36 90.0 3 7.5 1 2.5 0 0 2.0
10 Pain in the left elbow 37 92.5 2 5.0 1 2.5 0 0 1.5
11 Pain in the right elbow 35 87.5 4 10.0 1 2.5 0 0 2.4
12 Pain in left lower arm 35 87.5 4 10.0 1 2.5 0 0 2.4
13 Pain in right lower arm 33 82.5 6 15.0 1 2.5 0 0 3.4
14 Pain in left wrist 33 82.5 6 15.0 1 2.5 0 0 34
15 Pain in right wrist 34 85.0 5 12.5 1 2.5 0 0 2.9
16 Pain in left hand 38 95.0 1 2.5 1 2.5 0 0 1.0
17 Pain in right hand 37 92.5 2 5.0 1 2.5 0 0 1.5
18 Pain in left thigh 37 92.5 1 2.5 2 5.0 0 0 1.5
19 Pain in right thigh 36 90.0 3 7.5 1 2.5 0 0 2.0
20 Painin left knee 34 85.0 4 10.0 1 2.5 1 2.5 2.9
21  Painin right knee 35 87.5 2 5.0 3 7.5 0 0 2.4
22 Pain in left calf 34 85.0 6 15.0 0 0 0 0 2.9
23 Pain in right calf 34 85.0 6 15.0 0 0 0 0 2.9
24 Pain in left ankle 35 87.5 4 10.0 1 2.5 0 0 2.4
25  Painin right ankle 36 90.0 4 10.0 0 0 0 0 2.0
26 Pain in left foot 36 90.0 4 10.0 0 0 0 0 2.0
27  Pain in right foot 34 85.0 6 15.0 0 0 0 0 2.9

MP, moderate pain; n, number of participants; NP, no pain; SP, slight pain; VP, very painful

Table 3. Distribution of respondents’ musculoskeletal disorder (MSD) risk
levels
MSD Risk Levels n Percentage
Low 35 87.5%
Moderate 5 12.5%
High 0 0%
Very high 0 0%

questionnaire showed that musculoskeletal
complaints were found in the upper neck
8.8%, lower neck 6.8%, left shoulder 6.8%,
right shoulder 5.4%, back 7.3%, and waist
8.3%. 12 people experienced complaints
of slight pain in the waist, 7 people
experienced complaints of moderate pain
in the upper neck, and 2 respondents were
found to have very painful complaints in
the waist. The results obtained are similar
to the findings of Haq et al. (2022), The
body parts that employees complained
about were the waist (n = 22), lower
neck (n = 18), upper neck (n = 15), left
shoulder (n = 15), right shoulder (n = 14),

and lower back (n = 14).%2 In line with
other research by Pantoiyo et al. (2016),
there were musculoskeletal complaints
in employees in the upper neck, lower
neck, back, waist, and lower waist.?* The
complaints experienced by respondents
may be caused by unnatural working
postures away from the body’s normal
position, such as the back and neck being
too flexed. If this position is held for a
long time, the extensor muscles would
work harder and fatigue. This also triggers
anaerobic metabolism, thereby stimulating
chemonociceptives to release bradykinin,
histamine, and serotonin, which will bind

to pain receptors. This stimulation is then
perceived as pain in the brain.

The results of the respondents’ Nordic
Body Map questionnaire will be scored
using a Likert scale. The level of complaints
of no pain is given a score of 1, slightly
painful is given a score of 2, moderate pain
is given a score of 3, and very painful is
given a score of 4. The final scoring number
of complaints experienced is then classified
into low risk levels (28-49), moderate
(50-70), high (71-91), and very high
(92-112).%6 In this study, 35 respondents
had a low risk level and 5 respondents had
a medium risk level. The low risk level of
respondents could be caused by individual
exercise habits. A person will rarely
experience complaints in their muscles if
they exercise frequently, and vice versa.
Muscle flexibility and muscle strength will
be maintained if they exercise regularly.””
Ergonomic approaches, such as managing
working hours, designing work equipment

Physical Therapy Journal of Indonesia 2024; 5(1): 32-37; DOI: 10.51559/ptji.v5i1.184

35


http://dx.doi.org/10.51559/ptji.v5i1.184

ORIGINAL ARTICLE

that is adjusted to the body, and training
on ergonomic working positions, can be
used to reduce musculoskeletal complaints
in respondents with a higher risk level.?®

Based on the discussion above, this
study has several limitations. First, the
number of samples is limited even with
the total sampling technique. This was
caused by the company’s policy which
only allowed research to be carried out
in specific sectors. Second, there are still
many factors in the work environment
and sleep environment that have not
been controlled by researchers, such as
temperature, which affects works for a
business.

CONCLUSION

There were risks of MSD occurring in
formal sector workers. Musculoskeletal
complaints were found in the upper neck
8.8%, lower neck 6.8%, left shoulder 6.8%,
right shoulder 5.4%, back 7.3%, and waist
8.3%. 12 people experienced complaints
of slight pain in the waist, 7 people
experienced complaints of moderate pain
in the upper neck, and 2 respondents were
found to have complaints of severe pain
in the waist. A total of 35 respondents
had a low-risk level of MSD 87.5% and 5
respondents had a moderate-risk level of
MSD 12.5%. An ergonomics approach can
be applied to respondents with a higher
level of risk. These results can be a reference
for formal workers whose work is identical
to office work to take preventive measures.
For other researchers, the research results
can be used as basic data for further
research regarding the relationship
between variables or used as a comparison
with other similar research.
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