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ABSTRACT

Background: Musculoskeletal Disorders (MSDs) was a form of complaints that occur in muscles,
bones, joints, ligaments and tendons. Globally, musculoskeletal disorders were the single largest
cause of work-related health complaints with more than 33% of all new diseases reported. Risk
factors that contribute to caused MSDs were social factors. This study aimed to analyze the
relationship between social factors related to the risk of MSDs and their effect on changes in
cervical posture.

Subjects dan Method: This was a cross-sectional study. A sample of 32 were selected for this
study with. The sampling technique used was total sampling according to the inclusion and
exclusion criteria. This study was conducted online through the google-form application by
respondents in Surakarta, Central Java from March 2021 to May 2021. The dependent variable was
changes in cervical posture. The independent variable was the respondent's characteristics such as
work environment and work posture. The data analysis technique used Chi Square test.

Results: The results of the analysis using the Chi Square test showed that there was a relationship
between work duration and work risk factors with OR= 9.00; 95%CI= 1.72 to 46.9; p=0.010. Based
on these results, it can be interpreted that workers with working duration >7 hours per day are 9
times more likely to have a high risk injury risk factor compared to workers who work <7 hours a
day. The results of the analysis with the Chi Square test showed that there was a relationship
between risk factors for injury and a high risk work environment with forward head posture with
OR= 20.00; 95%CI= 2.11 to 189; p=0.003). Workers with risk factors for injury and a high risk
work environment are 20 times more likely to experience forward head posture compared to
workers with risk factors for injury and a risky work environment.

Conclusion: There is a relationship between duration of work with work risk factors, there is a
relationship between environmental factors and risk factors for injury and there is a relationship
between risk factors for injury and a high-risk work environment with forward head posture.
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BACKGROUND Globally, musculoskeletal disorders are the
Musculoskeletal Disorders (MSDs) is a single largest cause of work-related health
form of complaints that occur in muscles, complaints with more than 33% of all new
bones, joints, ligaments and tendons. diseases reported (Bodhare et al., 2011).
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Complaints of MSDs are also found in
countries with high industrial rates and are
the biggest cause of absenteeism due to
illness. Research conducted in Saudi Ara-
bia, at least 13% of workers absent, 22%
had to reduce working hours related to
their work and 46% had to take regular
medication (Igbal and Alghadir, 2015) this
is in line with research in Hong Kong in
2016, around 39.2% of workers suffered
from musculoskeletal pain (Yi and Chan,
2016). In Indonesia, there are 62.5% of all
workers complaining of low musculoske-
letal disorders and 37.5% of workers
complaining of high musculoskeletal dis-
orders (Tofan et al., 2017). The impact of
musculoskeletal disorders is can affect
productivity and if maintained for a long
time can affect changes in body posture
such as forward head posture (FHP), scolio-
sis, kyphosis, lordosis, and thorticollis.
Change in body posture caused by MSDs
have a significant impact on finance and
quality of life, often patients who are
referred with cervical MSDs complaints are
accompanied by FHP because it is directly
connected to the spine, FHP can be caused
by social factors related to work (Gray et al.,
2020).

According to WHO (2009), the risk
factors that contribute to cases of MSDs are
social factors. Social factors include the
type of work, work posture and work envi-
rontment. Type of wirk affects how high the
risk of MSDs is, where workers with
excessive physical activity are 76.2% at risk
of developing MSDs (Yi and Chan., 2016),
an unergonomic work environment will
increase the risk of MSDs by 20% and
another study stated that a bad work
environment increased 34.4% (Tofan et al.,
2017), and non-ergonomic work postures
with a sedentary body position for several
hours could increase MSDs by 62.8%
(Chinyere, 2014).
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Based on the description above, many
workers complain of pain in the cervical
area, especially during the current pan-
demic where workers, especially office
workers are required to work both offline
and online for long periods of time and use
computer/laptop without paying attention
to the ergonomic position when working.
This will have a serious impact on work,
productivity and well-being. Researchers
have conducted a preliminary study on
several office workers who work using
computers/laptops and the results obtained
that approximately 45% of workers com-
plain of MSDs, so this study aimed to know
the relationship between social factors rela-
ted to the risk of MSDs and their effect on
changes in cervical posture.

SUBJECTS AND METHOD

1. Study Design

This was a cross-sectional study. It was
conducted on office workers in Surakarta
from March to May 2021.

2, Population and Sample

The population in this study were office
workers in Surakarta. The subjects of this
study were office workers with online and
offline jobs. The sampling technique used
was total sampling according to the inclu-
sion and exclusion criteria. Inclusion crite-
ria: office worker/employee, 25-55 years
old, work online or offline during covid-19
pandemic, work using laptop, computer,
tablet or handphone and complaining of
neck pain when working. Exclusion criteria:
have a history of cervical fracture, have a
spinal deformity (kyphosis), have a conge-
nital spinal deformity and working with
high mobility. There were 36 people who
filled out the informed consent, 4 people
included the exclusion criteria and a total of
32 people became the research subjects.
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3. Study Variables

The dependent variable was changes in
cervical posture. The independent variable
was the respondent's characteristics such as
work environment and work posture.

4. Operational Definition of Variables
Dependent variabel consist of work envi-
ronment and work posture, while the inde-
pendent variable in this study is forward
head posture. Work environment defined as
all that is around the workplace that can
affect the research subject either directly or
indirectly, as well as form of activities
carried out by the subject. Work environ-
ment factors were measured using the
PLIBEL checklist with continuous data
scale. Work environment factors were
measured using the PLIBEL checklist with
continuous data scale. The measurement
results with PLIBEL are then categorized
into at risk and high-risk work environ-
ment. Work posture is defined as the state
of a person's body, body shape and posture
when doing a job that can be measured
using the posture assesment method. Mea-
surement of work posture using REBA
(Rapid entire Body Assessment) which is
then categorized into risky work posture
and high-risk work posture. Forward head
posture assessment using craniovertebral
angle measurement. The assesment is
carried out by observing the photo of the
work position attached to the google form
by the subject. The observations are cate-
gorized into forward head posture and not
(normal).

5. Study Instruments

Data collection techniques are carried out
online using a google form by attaching
research instruments and informed con-
sent. Work environment risk factors were
measured using the PLIBEL checklist in-
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strument. The measurement results are
categorized into risky and high risk work
environments. Working posture was mea-
sured using the REBA instrument. The
measurement results are categorized into
low risk, medium risk, high risk and very
high risk. Changes in cervical posture
(forward head posture) were measured
using a cariovertebral angle measurement.
The measurement results are categorized
into forward head posture or normal.

6. Data analysis

The data analysis technique used univariate
analysis and bivariate analysis. Univariate
analysis is an analysis conducted to des-
cribe the character of the study subject and
the characteristics of each research variable
in the form of a frequency distribution
table. The statistical test used in this study
is the chi square test to see the significance
of statistical calculations using a significant
level of 5% and from the results of bivariate
analysis on research variables that have
p<0.25.

7. Research Ethics

The research ethical clearance approval
letter was obtained from Research Ethics
Committee of ‘Aisyiyah University Sura-
karta, Indonesia, Number: 008/VIII/AUEC
/2021.

RESULTS

1. Sample Characteristics

The research subjects were 32 people with
an age range of 25-55 s who worked in an
office using gadgets such as laptops, cell-
phones, computers and tablets. The results
of the study describe the characteristics of
the research subjects including gender,
work method and type of work. Charac-
teristics of research subjects can be seen in
the following table:

349



Romadhoni et al./ Musculosceletal Disorders and Cervical Posture during COVID-19 Pandemic

Table 1. Characteristics of Subjects

Characteristics Category Frequency Percentage
Gender Female 21 65.6
Male 11 34.4
Work Method  Offline 5 15.6
Online 3 9.4
Offline and Online 24 75
Type of Work  Office Worker 16 50
Lecturer, teaching assistant and teacher 14 43.8
Government employee 2 6.2

Table 1 shows that the research subjects
were 21 women (65.6%) and 11 men
(34.4%). Research subjects who work using
offline methods are 5 people (15.6%), online
are 3 people (9.4%) and offline and online
are 24 people (75%). Research subjects who
work using offline methods are 5 people
(15.6%), online are 3 people (9.4%) and
offline and online are 24 people (75%).

2. Univariate Analysis

Research variables include independent
variables (work environment and work
posture) and dependent (forward head

posture). Table 2 shows that of the 32
research subjects who worked <7 hours per
day as many as 14 people (43.8%) and >7
hours as many as 18 people (56.3%).
Subjects who have risk factors for injury are
at risk as many as 12 people (37.5%) and
very at risk as many as 20 people (62.5%).
Subjects with work environment at risk
were 18 people (56.3%) and very at risk
were 14 people (43.8%). Subjects with
forward head posture were 21 people
(65.6%) and those without forward head
posture were 11 people (34.4%).

Table 2. Univariate Analysis of Independent Variables and Dependent Variables

Characteristics Category Frequency Percentage
Work Duration <7 hours 14 43.8
>7 hours 18 56.3
Injury Risk Factors At risk (<47%) 12 37.5
High risk (>47%) 20 62.5
Risky Work Environment Factors At risk (<31%) 18 56.3
High risk (>31%) 14 43.8
Forward Head Posture No 11 34.4
Yes 21 65.6

3. Bivariate Analysis

Bivariate analysis is used to see the rela-
tionship between the independent variable
and the dependent variable. Bivariate ana-
lysis was performed using the chi-square
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test and calculated odds ratio (OR) with a
95% confidence level (CI). The results of the
bivariate analysis can be seen in the
following table:
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Table 3. Bivariate Analysis of the Relationship of Independent Variables with

Injury Risk Factors in Workers

Low Risk of High Risk 95% CI
Independent Injury (<47%) Injury (>47%) OR
: p
Variables % o Lower Upper
(] n % limi e e
imit Limit

Work
duration 9 64.2 5 35.8 9.00 1.72 46.9 0.010
<7 hours 3 16.7 15 83.3
>7 hours
Risky work
environment
At risk (<31%)
High-risk 10 55.5 8 44.5 7.50 1.28 43.6 0.028
(>31%) 2 14 12 86

Based on table 4.3, the results of the
bivariate analysis of work duration variable
show that workers who have the highest
risk of injury risk factors are workers who
work >7 hours per day as many as 15 people
(83.3%). Workers who have risk factors for
risk of injury are workers who work <7
hours per day as many as 9 people (64.2%).
The results of the analysis using the Chi
Square test showed that there was a rela-
tionship between work duration and work
risk factors and (OR= 9.00; 95% CI= 1.72 to
46.9; p=0.010). The results of the analysis
using the Chi Square test showed that there
was a relationship between work duration
and work risk factors and (OR= 9.00; 95%
CI= 1.72 to 46.9; p=0.010). Based on these
results, it can be interpreted that workers
with working duration >7 hours per day are
9 times more likely to have a very risky

injury risk factor compared to workers who
work <7 hours a day.

The results of the bivariate analysis of
risky work environment factors indicate
that workers who have the highest risk of
injury are at risk, namely workers who work
in a very risky work environment as many
as 12 people (86%). A total of 10 people
(55.5%) workers who have risk factors for
risk of injury are workers who work in a
risky work environment. The results of the
analysis using the Chi Square test showed
that there was a relationship between envi-
ronmental factors and risk factors for injury
and (OR= 7.50; 95% CI= 1.28 to 43.6; p=
0.028). Based on these results, it can be
interpreted that workers with very risky
work environment factors have a 7.5 times
greater likelihood of having a very risky
injury risk compared to workers in a high-
risk work environment.

Table 4. Bivariate Analysis of the Relationship between Injury Risk and Work
Environment Variables with Forward Head Posture in Workers

Variables Non FHP FHP 95% CI
n % n % OR Lower Upper P
limit limit
PLIBEL
At risk (<79%) 10 58.8 7 412 20.00 2.11 189.00 0.003
High-risk (>79%) 1 6.7 14 93.3
www.jepublichealth.com 351



Romadhoni et al./ Musculosceletal Disorders and Cervical Posture during COVID-19 Pandemic

Based on table 4, the results of the bivariate
analysis of injury risk factors and work
environment with forward head posture
indicated that workers with injury risk
factors and high-risk work environment
that experience forward head posture as
many as 14 people (93.3%). Workers who
have injury risk factors and a risky work
environment who experience forward head
posture are 10 people (58.8%). The results
of the Chi-Square test showed that there
was a relationship between risk factors for
injury and high-risk work environment
with forward head posture and (OR=
20.00; 95% CI= 2.11 to 189.00; p= 0.003).
Workers with risk factors for injury and
high-risk work environment are 20 times
more likely to experience a forward head
posture compared to workers with risk
factors for injury and a risky work envi-
ronment.

DISCUSSION

Non-ergonomic work environment is asso-
ciated with the risk of MSDs in workers.
Non-ergonomic work environment can
cause non-ergonomic work posture that are
associated with MSDS complaints (Roma-
dhoni and Ramadhani, 2021). Work envi-
ronment condition, especially chair height,
armrest, and backrest are associated with
non-ergonomic upper extremity work
posture and these factor can caused mus-
culoskeletal pain in office workers who use
computer(Rodrigues et al.,, 2017). In line
with the study of (Nejati et al., 2015) that
neck pain is associated with poor cervical
and thoracic vertebral posture at work.
Office workers with complaints of neck pain
have poor work posture when working with
computers in a forward looking sitting
position. This is related to the position of
chair, desk and computer that are not
appropriate (ergonomic) and a lack of
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attention or awareness of body position
while working.

Non-ergonomic work position can
increase the risk of MSDs in workers,
especially in the upper and lower extre-
mities (Ansari and Sheikh, 2014; Moham-
madipour et al., 2018; Romadhoni and
Ramadhani, 2021). Head position aginst
the monitor screen affects the MSDS com-
plaints in office workers. Head position
where the workers look at the computer
screen is low, resulting in excessive cervical
flexion for a long time. In some workplaces
that do not have a suitable document
storage area, workers often flex and rotate
their neck to retrieve and analyze docu-
ments located on the side of the workbench.
This position is related to MSDS complaints
in the neck. A work environment with a
chair without a backrest creates a trunk
flexion position while working which can
increase the activity of the paravertebrae
muscles and static position for a long time
resulting in (Ansari and Sheikh, 2014; Kim
and Yoo, 2015; Mohammadipour et al.,
2018).

Changes in head position can increase
the load on the musculoskeletal system.
Forward head posture occurs because of the
position of lower cervical flexion and upper
cervical extension related to the round
shoulder position which is included in
posture dysfunction. Forward head posture
increases upper trapezius and cervical
erector spinae muscle activity (Lee et al.,
2017). Forward head posture and round
shoulders anterior to the line of gravity
increase the compressive load on the cer-
vical and thoracic articulations and result in
an exaggerated soft tissue response (Kim
and Yoo, 2015; Seulgi Lee et al., 2017). It is
clinically known that the superficial
muscles (eg: upper trapezius) in the poste-
rior part become overactive and tense,
while the deep muscles in the front (cervical
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flexor) weaken. Forward head posture and
stiffness in the upper trapezius muscles
cause neck pain in workers (Moris et al,
2015; Kim and Yoo, 2015; Kocur et al.,
2019). Setting the distance from the front of
the workbench from the body and the angle
of the shoulders and head forward when
doing work need to be considered to
prevent changes in posture and pain in the
neck and shoulders of workers (Kim and
Yoo, 2015).

This study concluded that there is a
relationship between risk factors for injury
and a high-risk work environment with
forward head posture.
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