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ABSTRACT
Background: Teachers are required to maintain prolonged sitting postures while engaging in complex and
demanding tasks, placing them at increased risk for work-related musculoskeletal disorders (MSDs).
Ergonomics plays a critical role in minimizing these risks, yet its importance is often underrecognized in the
teaching profession. Moreover, in Indonesia, studies using direct observation methods such as the WorkSafe
Ergonomics Tool remain limited. This study aims to analyse the relationship between work posture, assessed
using the WorkSafe Ergonomic Office Tool, and musculoskeletal disorders among high school teachers.
Methods: This study is an observational analytical study with a cross-sectional design on 55 Islamic Senior
High School 3 teachers in Palembang City, who met the inclusion and exclusion criteria obtained using the
total sampling technique. Data were obtained by filling out questionnaires and observing the work postures
of teachers using the Ergonomic Office instrument by WorkSafe. Meanwhile, the musculoskeletal pain indicator
uses the Numeric Rating Scale (NRS). Data were analyzed using the Chi-Square test. Results: The study
results showed that most inappropriate work postures were found in the back in 78,2% of teachers and were
significantly associated with pain in the head (p=0.033; OR=3.6) and back (p=0.046; OR=0.210). Conclusion:
These findings highlight the urgent need for ergonomic adjustments in educational environments. Utilising
approved observational instruments, such as the WorkSafe Ergonomic Office Tool, can improve early

identification and preventative measures for musculoskeletal problems among teachers in Indonesia.
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INTRODUCTION

Musculoskeletal complaints occur due to damage to
ligaments, tendons, or joints.(Pulek & Ma'Rufa, 2024)
According to WHO, 1.71 bilion people have
musculoskeletal  problems. The prevalence of
musculoskeletal problems in Indonesia reaches 7.3%,
and one of the musculoskeletal problems often occurs in
the education sector, where the prevalence of
musculoskeletal disorders in teachers is around 39% to
95%.(Azizie, 2022) Musculoskeletal pain is one of the
health disorders that needs serious attention because, if
not handled properly, it will impact the quality of life of
the community (Main & de C Williams, 2002).
Musculoskeletal pain can arise due to several factors,
including biomechanical factors of the body and factors
inherent in the individual's body, such as age, gender,
and body composition. Biomechanical factors of the body
include body posture, both when standing doing work
(active or passive), sitting and lying positions, and the
duration of staring at the screen (screen time). The
weight of the load, frequency, duration and exposure to
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vibration also influences this (Punnett & Wegman, 2004).
Physical activity factors can also determine the potential
for musculoskeletal pain (Grabara, 2023).

The workload and role of teachers in teaching and
learning activities are at risk of causing a teacher to
experience work stress. Sitting in an inappropriate
posture for a long time can cause musculoskeletal
disorders or complaints.(Nadila et al., 2023; Rumeen et
al., 2021) Based on the concept of ergonomics and body
position, work posture is characterized by contraction and
body movement that is not excessive and awkward
posture, which is a body position that deviates from the
neutral position. Improper work posture can cause
discomfort when working. Examples of postures that are
maintained for a long time are standing, sitting,
squatting, lifting objects, and bending. In addition to
triggering the emergence of musculoskeletal pain,
improper work posture in a high frequency of spread and
long duration can cause injury to disability and other
musculoskeletal diseases(Niciejewska & Kasian, 2019).
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This study was conducted to analyze the work
posture of teachers in Palembang City in an effort to
prevent musculoskeletal disorders that can interfere with
the quality of education in schools. This can also disrupt
the general teaching and learning system in schools.

METHODS

Study Design

This research is an observational, analytical study with a
cross-sectional design.

Participants

The study involved 55 teachers from State Islamic Senior
High School 3, Palembang City, who met the inclusion and
exclusion criteria. The total sampling technique was used
to recruit participants. Before participation, all
respondents received a clear explanation of the study’s
purpose and procedures. Written informed consent was
obtained from all participants.

Instruments

Primary data were collected using a structured
questionnaire and direct observation. The questionnaire
included sociodemographic information and
musculoskeletal pain assessment using the Numeric

Wrist in a neutral
posture (straight).

J s

Rating Scale (NRS), a validated tool widely used to
measure pain intensity. Work posture was assessed using
the Ergonomic Office Tool by WorkSafe, a standardized
and observational checklist designed for office
environments. While the original tool was developed in
English, a translated and adapted version was used for
consistency. The instrument has been shown in prior
studies to have acceptable reliability for posture
evaluation.

Ethical Approval

This study received ethical clearance from the Health
Research Ethics Committee of Sriwijaya University (No
068-2025) and declared that the research protocol has
been granted.

Data Analysis

The data were analyzed using the Chi-square test to
determine the association between work posture and
musculoskeletal complaints. The Odds Ratio (OR) was
calculated to estimate the strength and direction of
association between variables, as a relative measure of
risk. A p-value < 0.05 was considered statistically
significant.

®—————— Head upright and over your shoulders.

Eyes looking slightly downward

®&—— " (30" range from horizontal line of sight)

without bending from the neck.

Back should be supported by the
backrest of the chair that promotes
the natural curve of the lower back.

Elbows bent at 90", forearms horizontal.
Shoulders should be relaxed, but not
depressed.

Thighs horizontal with a
90°-110" angle at the hip.

Feet fully supported and flat on the floor.
—— If this isn't possible, then the feet should
be fully supported by a footrest.

Figure 1. Ergonomic office by Worksafe (Posture Indicators)(Varatharaj et al., 2021)

RESULTS AND DISCUSSION

Primary data was obtained from the questionnaires
filed out by MAN 3 Palembang City teachers. In this
study, 80 teachers were wiling to fill out the
questionnaire, and 55 teachers met the inclusion criteria.
The number of teachers included in the exclusion criteria
was 25. They were not willing to be observed for work
postures and had a history of musculoskeletal injuries and
operations, so they were not included in the sample of
this study.

The results of the analysis of the distribution of
characteristics based on age obtained an average age of
41.93 years with a minimum age of 22 years and a
maximum of 59 years, the most age > 41 years as many

as 28 people (50.9), the female gender is more, nhamely
40 years (72.7%), the body mass index is mostly ideal,
namely 24 people (43.6%). The complete analysis results
are presented in Table 1. The results of the analysis of
the distribution of characteristics based on the age and
length of use of work aids (gadgets) in teachers and the
length of sitting are shown.

The duration of use of work aids (gadgets) is
obtained on average 262.54 minutes with a minimum
duration of 40 minutes and a maximum of 720 minutes.
The duration of use of gadgets is categorized into >120
minutes and < 120 minutes; most respondents use
gadgets >120 minutes as many as 42 (76.4%). The
analysis of the distribution of work stress in a teaching
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profession showed that most respondents experienced
mild work stress, as many as 49 people (89.1%). The
complete analysis results are presented in Table 1.

Characteristic of Research Subject

Table 1. Respondent Characteristics based on
demographic characteristics and gadget usage

Characteristics n (%)
Age

- <41 years 27 49.1
- >=41 years 28 50.9
Gender

- Man 15 27.3
- Woman 40 72.7
Body Mass Index

- Underweight 6 10.9
- Ideal 24 43.6
- Overweight 10 18.2
- Obesity 15 27.3
Duration of use of work aids

(gadgets)

- >120 minutes 42 76.4
- <120 minutes 13 23.6
Job Stress

- Currently 6 10.9
- Light 49 89.1
Total 55 100.0

The majority of the teacher population at MAN 3
Palembang is female, namely 40 people (72.7%), while
the number of male teachers is 15 people (27.3%). The
number of teachers dominated by women follows the
distribution of teachers in Indonesia, recorded by the
Ministry of Education, Culture, Research, and
Technology; there are 2.36 million female teachers in the
2024/2025 academic year. (Data Pokok Pendidikan,
2023) The number of female teachers is greater than
men, which is associated with the stigma that female
teachers have perseverance, patience, and gentleness
and can monitor changes in behaviour and the
development of students. (Marlisa et al.,, 2020)Diah
Firdausya's 2019 study showed that the dominance of
women in the teaching profession is due to flexibility and
also the ease of dividing time between work and
household.(Firdausyah, 2019)

The distribution of BMI among MAN 3 teachers
shows that the BMI of teachers in the normal category is
24 people (43.6%), followed by the obesity category of
15 people (27.3%), the fat category of 10 people
(18.2%), and the thin category of 6 people (10.9%). The
results of the BMI distribution among MAN 3 Palembang
teachers are based on research conducted on vocational
high school teachers in Palembang City in 2018, with the
results showing that teachers predominantly have BMI in
the normal category.(Choir, 2022) Working as a teacher
affects a person's BMI, especially on the length of work,
diet, and physical activity. Regular working hours mean
that there is no need for additional daily calories; regular

working hours can also help teachers to eat regularly so
that they have a normal BMI.(Khairi et al., 2021; Maulana
et al., 2019).

Work stress conditions cause the body to activate
the sympathetic nervous system, which triggers the
production of adrenaline and noradrenaline, which bind
to G protein membrane receptors and then trigger the
production of cyclic adenosine monophosphate, which
activates cellular response. This activation causes the
production of inflammatory mediators such as TNF-q, IL-
1, IL-6, and histamine, which then, in the long term, can
become maladaptive and painful. (Doda et al., 2020)Click
or tap here to enter text.

In mild stress conditions, the body continues to
produce stress hormones and is controlled by
glucocorticoid hormones. However, in chronic conditions,
the individual does not have good coping mechanisms,
and there is a risk of experiencing stress mechanisms.
induced hyperalgesia. The mechanism involves changes
in nociceptor function, glutamatergic and serotonergic
signalling changes, and the release of pro-inflammatory
cytokines that stimulate the somatosensory cortex to
interpret pain signals despite the stressor.(Imamah et al.,
2023; Li et al., 2019)/(Stojadinovic et al., 2012)

Work Postures
The analysis of the distribution of work postures

using the Office Ergonomics instrument by WorkSafe and
RULA includes the head, back, elbow, and wrist. The work
posture of the head was not appropriate for 21 people
(38.2%) based on the back, as many as 43 people
(78.2%), based on the elbow as many as 32 people
(58.2%) were not appropriate based on the wrist as many
as 29 people (52.7%). The complete analysis results are
presented in Table 2. Table 2 displays the distribution of
respondents' work postures across various body regions.
Improper posture was most commonly observed in the
back (78.2%), followed by the wrist (61.8%), elbow
(56.4%), and head (50.9%).

Table 2. Distribution of work postures using the Office
Ergonomics instrument by Worksafe

Work posture Number (n) Percent (%)

Head
- Improper 21 38.2
- Ergonomic/proper 34 61.8
Back
- Improper 43 78.2
- Ergonomic/proper 12 21.8
Elbow
- Improper 32 58.2
- Ergonomic/proper 23 41.8
Wrist
- Improper 29 52.7
- Ergonomic/proper 26 47.3
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Musculoskeletal Disorders

Table 3 shows that musculoskeletal complaints
were most frequently reported in the upper back
(67.3%), lower back (65.5%), and upper extremities
(58.2%), which include the shoulders and arms. Lower
extremity complaints were the least reported (20.0%).

Table 3. Distribution of Musculoskeletal Disorders
Work posture Number(n) Percent(%)
Pain in upper part 1

- Yes 32 58.2
- No 23 41.8
Pain in upper
extremities part 2 26 47.3
- Yes 29 52.7
- No
Upper back pain
- Yes 37 67.3
- No 18 32.7
Lower back pain
- Yes 36 65.5
- No 19 34.5

Notes: Upper extremity part 1 (shoulder, upper arm); Upper
extremities part 2 (elbow, under arm, wrist, and hand); upper
back (neck and upper back); lower back (wraist, buttock and
buttom).

The results of the NBM questionnaire showed
that the population of teachers at MAN 3 Palembang
complained of musculoskeletal pain, although not all
teachers complained of pain. Each region had its
proportion of pain complaints. Of all the regions
experiencing pain, the three regions with the highest
frequency of pain were the waist, right shoulder, and
neck. The highest frequency of pain in these regions is
similar to the research results on teachers in the
Jabodetabek area. This study showed that the three
regions with the highest pain presentation were the neck,
shoulder, and back regions. (Subagio, 2022) The waist
region, part of the lower back, is the most susceptible to
pain. This can be associated with the biomechanical
processes experienced by teachers when teaching, such
as sitting posture, repeated standing-to-sitting
movements, body twisting movements, and furniture that
does not support ideal ergonomics, increasing the burden
on the spine. These factors are some of the things that
can be associated with the high incidence of pain in the
waist. (Althomali et al., 2021; Fahmy et al., 2022) The
right shoulder region is the region with the highest
prevalence of pain after the waist. Pain in this region is
associated with the teacher's habit of using computers

and the habit of writing on the whiteboard. Regardless of
the teacher's body proportions, using computers and
writing on the repetitive blackboard triggers muscle
fatigue, which triggers local inflammation. The right
shoulder region is also dominant in a large population of
teachers, so shoulder pain tends to be localized on the
right side, not the left. (Althomali, 2022) Pain in the neck
region then ranks third in this study's prevalence of
musculoskeletal pain. The neck region is associated with
the teacher's posture while using a laptop and writing on
the blackboard. Writing on the blackboard while looking
up causes strain on the neck muscles. In addition to
posture, conditions that can affect pain are the shape of
the chair and table used. Many teachers do not get chairs
and tables that support ergonomics, so the risk of neck
pain increases.

Association between Work Postures with Upper
Extremity part 1 (Shoulder and upper arm)

Results of analysis of the relationship between
work posture and musculoskeletal complaints It was
found that there was a significant relationship between
work posture and musculoskeletal complaints (upper
extremity pain part 1) obtained p = 0.033 (p> 0.05), OR
value = 3.600 and 95% CI (1.074-12.062) meaning that
respondents whose work posture head is not appropriate
have a risk of 3.600 times to experience musculoskeletal
complaints (upper extremity pain part 1) compared to
those whose work posture head is appropriate.

e Head posture and upper extremity pain part 1
(Shoulder and upper arm): A significant
association was found (p = 0.033; OR = 3.600; 95%
CI: 1.076-12.063). Teachers with improper head
posture were 3.6 times more likely to report upper
extremity discomfort.

e Back posture and upper extremity pain part 1
(Shoulder and upper arm): This association was
also statistically significant (p = 0.046; OR = 0.213;
95% CI: 0.046-0.980), although the OR < 1
suggests that improper back posture may not be a
direct risk factor for upper limb complaints.

Table 4 presents the relationships between
specific  body postures and musculoskeletal
complaints in corresponding regions.

Table 4. Relationship between Working Posture and Musculoskeletal Disorders (upper extremity pain part 1)

Work posture Musculoskeletal Disorders p OR
(upper extremity pain part 1) 95% CI
Yes No Total
n (%) n (%) n (%)

Head

- Improper 16 (76.2) 5(23.8) 21 (100.0) 0.033 3,600
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- Ergonomic/proper 16 (47.1) 18 (52.9) 34 (100.0) (1,074-12,062)
Back

- Improper 22 (51.2) 21(48.8) 43 (100.0) 0.046 0.210

- Ergonomic/proper 10(83.3) 2(16.7) 12 (100.0) (0.041-1.071)
Elbow

- Improper 19 (59.4) 13 (40.6) 32 (100.0) 1,000 1,124

- Ergonomic/proper 13 (56.5) 10 (43.5) 23 (100.0) (0.380-3.327)
Wrist

- Improper 19 (65.5) 10 (34.5) 29 (100.0) 0.373 1,900

- Ergonomic/proper 13 (50.0) 13 (50.0) 26 (100.0) (0.642-5.623)

Notes: Upper extremity part 1 (shoulder, upper arm); Upper extremities part 2 (elbow, under arm, wrist,

and hand)

Improper head posture was significantly associated with
upper extremity complaints. The forward head position,
common when looking at screens or reading while
teaching, can increase tension in the trapezius and
shoulder muscles. This is supported by Choobineh et al.
(2011), who found that forward head posture increases
the risk of neck and shoulder disorders in office and
education workers. The association between improper
back posture and upper extremity pain was statistically
significant but showed an OR < 1. This unexpected result
might be due to compensatory posture changes or low
exposure duration. Alternatively, it may reflect a
protective factor or sample-related bias. Prior studies

have emphasized the link between poor back posture and
lower back pain, but its impact on upper limbs may be
indirect (Alexopoulos et al., 2014).

Association between Work Postures with Upper
Extremity part 2 (elbow, under arm, wrist and
hand)

Results of analysis of the relationship between
work posture and musculoskeletal complaints (upper
extremity pain part 2) it was found that there was no
significant relationship between the work posture of the
head (p=1,000), ( back p=0,910), elbow (p=0,194) and
wrist (p=0,131) with musculoskeletal complaints (upper
extremity pain part 2) p>0.05. The complete analysis
results are presented in Table 5

Table 5. Relationship between work posture and musculoskeletal complaints (upper extremity pain part 2) in high school
teachers or equivalent in Palembang City

Work posture Musculoskeletal Disorders p OR
(upper extremity pain part 2) 95% CI
Yes No Total
n (%) n (%) n (%)

Head

- Improper 10 (47.6) 11 (52.4) 21 (100.0) 1,000 1.023

- Ergonomic/proper 16 (47.1) 18 (52.9) 34 (100.0) (0.344-3.040)

Back

- Improper 21 (48.8) 22 (51.2) 43 (100.0) 0.910 1.336

- Ergonomic/proper 5 (41.7) 7 (58.3) 12 (100.0) (0.366-4.875)

Elbow

- Improper 18 (56.3) 14 (43.8) 32 (100.0) 0.194 2.411

- Ergonomic/proper 8 (34.8) 15 (65.2) 23 (100.0) (0.797-7.289)

Wrist

- Improper 17 (58.6) 12 (41.4) 29 (100.0) 0.131 2.676

- Ergonomic/proper 9 (34.6) 17 (65.4) 26 (100.0) (0.895-7.998)

Notes: Upper extremity part 1 (shoulder, upper arm); Upper extremities part 2 (elbow, under arm, wrist,

and hand)

Neither elbow nor wrist posture showed significant
relationships with upper extremity complaints. These
results suggest that pain in these regions may not stem
directly from static positioning alone, or that the exposure
duration was insufficient to establish a measurable effect.
Other confounding factors, such as repetitive motion or
psychosocial stress, may play a more influential role (Cote
et al., 2008).

Association between Work Postures with Upper
Back (Neck, and upper back)

Results of analysis of the relationship between
work posture and musculoskeletal complaints (upper back
pain) it was found that there was no significant
relationship between the work posture of the head
(p=0.826), ( back p=0.731), elbow (p=0.250) and wrist
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(p=0.568) with musculoskeletal complaints (upper back
pain) p>0.05. The complete analysis results are
presented in Table 6

Table 6. Relationship between work posture and musculoskeletal complaints (upper back pain) in high school teachers
or equivalent in Palembang City

Work posture Musculoskeletal Disorders p OR
(upper back pain) 95% CI
Yes No Total
n (%) n (%) n (%)

Head

- Improper 15(71.4) 6(28.6) 21(100.0) 0.826 1.364

- Ergonomic/proper 22 (64.7) 12 (35.3) 34 (100.0) (0.419-4.435)

Back

- Improper 28 (65.1) 15(34.9) 43 (100.0) 0.731 0.622

- Ergonomic/proper 9 (75.0) 3(25.0) 12 (100.0) (0.146-2.651)

Elbow

- Improper 24 (75.0) 8 (25.0) 32(100.0) 0.250 2.308

- Ergonomic/proper 13 (56.5) 10 (43.5) 23 (100.0) (0.732-7.280)

Wrist

- Improper 21(72.4) 8(27.6) 29 (100.0) 0.568 1.641

- Ergonomic/proper

16 (61.5) 10 (38.5)

26 (100.0) (0.528-5.102)

Notes; upper back (neck and upper back); lower back (wraist, buttock and buttom)

Association between Work Postures with Lower
back (Wraist, buttock, and buttom)

Results of analysis of the relationship between
work posture and musculoskeletal complaints (lower back
pain) it was found that there was no significant

relationship between the work posture of the head
(p=0.306), ( back p=0.303), elbow (p=0.160) and wrist
(p=0.1000) with musculoskeletal complaints (lower back
pain) p>0.05. The complete analysis results are
presented in Table 7

Table 7. Relationship between work posture and musculoskeletal complaints (lower back pain) in high school teachers or
equivalent in Palembang City

Work posture Musculoskeletal Disorders p OR
(lower back pain) 95% CI
Yes No Total
n (%) n (%) n (%)

Head

- Improper 16 (76.2) 5(23.8) 21 (100.0) 0.306 2.240

- Ergonomic/proper 20 (22.3) 14 (41.2) 34 (100.0) (0.665-7.545)

Back

- Improper 30 (69.8) 13 (30.2) 43 (100.0) 0.303 2.308

- Ergonomic/proper 6 (50.0) 6 (50.0) 12 (100.0) (0.626-8.513)

Elbow

- Improper 18 (56.3) 14 (43.8) 32 (100.0) 0.160 0.357

- Ergonomic/proper 18 (78.3) 5(21.7) 23 (100.0) (0.106-1.200)

Wrist

- Improper 19 (65.5) 10(34.5) 29 (100.0) 1,000 1.006

- Ergonomic/proper 17 (65.4) 9 (34.6) 26 (100.0) (0.330-3.062)

Notes; upper back (neck and upper back); lower back (wraist, buttock and buttom)

Meanwhile, the insignificant results on the
duration of sitting with back pain are supported by a study
on teachers in Malaysia, which stated that there was no
relationship between the duration of sitting of teachers
and complaints of back pain (p = 0.316). (Zamri et al.,
2020) However, the results differed from those of studies
on teachers in Boyolali Regency (p = 0.002) and Bogor

Regency (p = 0.001), which stated a significance between

the duration of sitting and back pain. (Alya et al., 2023;
Yanty et al.,, 2016)In other populations that have
similarities with teachers' work patterns, the same results
were obtained in a study on bank employees in Atambua
City, which stated that there was no relationship between
the duration of sitting and back pain, with a value of p =
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1.000. (Corputty et al., 2021) This study reveals that the
duration of sitting is not a single factor in the occurrence
of back pain; there are multifactorial risk factors.
(Corputty et al., 2021) Sitting for a long time causes a
static condition of the supporting muscles of the body, so
that the back muscles and spine experience anaerobic
metabolism, resulting in the accumulation of lactate,
which will inhibit and reduce oxygenation in muscle cells.
This condition, in the long term, is at risk of becoming
chronic inflammation and causing pain.(Lis et al., 2017)

Regarding physical risk factors, posture while
sitting is one of the factors that cannot be separated from
the duration of sitting. Posture plays an important role
because the wrong posture when sitting is associated
with decreased blood flow to the body, which supports
the body; decreased blood flow causes postural strain and
triggers muscle fatigue.(Lis et al., 2017)

Postural strain due to non-ideal posture can occur
acutely and chronically. Acute events are caused by
sudden movements of muscles, such as lifting weights
and triggering muscle spasms. Chronic strain events are
repeated acute events, causing structural abnormalities
such as atrophy of the muscles and tissues around the
muscles. This chronic phase can cause inflammation and
back pain.(Beynon et al., 2019; SALWA F. ABDEL-MAJID
& WAFAA A. ABDALLAH, 2022) Body posture also
influences factors like strength, flexibility, and muscle
endurance. Back muscle strength is important to prevent
pain in the body, and exercise habits can support muscle
strength to maintain the structure of the spine and
connective tissue around the back. Conversely, weak
muscles cannot maintain the stability of the spine, so the
tissue tends to be ischemic and trigger a pain
response.(Lee & Kang, 2016)

Muscle flexibility then becomes a postural factor
that affects back pain. The spine receives more load if the
thigh and hip muscles have low flexibility. Low muscle
movement due to a lack of flexibility can also cause
chronic pain in the muscles around the spine due to
lactate accumulation in muscle tissue.(Ito et al., 2023)
The factor most closely related to sitting time is muscle
endurance, which is the ability of muscles to contract for
a long time. In the context of back pain, lumbar extensor
muscle endurance is important to maintain the body in a
posture for a long time. (Spencer et al., 2019)Low muscle
endurance can cause muscle fatigue more quickly so that
the back loses support for sitting. When the muscles are
tired, there is increased pressure on the spine, making
the upper back susceptible to pain. In addition to
increased load, low muscle endurance can cause delayed
activation of supporting muscles or decreased
neuromuscular control. If neuromuscular control of the
back decreases, the risk of back pain increases.(Abass et
al., 2020).

CONCLUSIONS

This study's findings are consistent with prior research
showing a high prevalence of MSDs in teachers due to
static posture, prolonged standing, and poor ergonomic
environments. However, the specific association between
head posture and upper limb complaints, such as those
involving the shoulders and arms, strengthens existing
evidence and highlights an important area for
intervention. Limitations include the cross-sectional
design, which prevents causal inference, and reliance on
self-reported data, which may introduce recall bias. The
sample size may also limit generalizability. This study
highlights the importance of ergonomic awareness and
interventions in educational settings. Postural education,
workplace modification, and physical activity programs
may help reduce MSDs among teachers.

REFERENCES

Abass, A. O., Alli, A. R., Olagbegi, O. M., Christie, C. J., &
Bolarinde, S. O. (2020). Effects Of An Eight-Week
Lumbar Stabilization Exercise Programme On
Selected Variables Of Patients With Chronic Low
Back Pain. Bangladesh Journal Of Medical Science,
193), 467—-474. [Crossref], [Publisher]

Althomali, O. W. (2022). Long-Term Prevalence And Risk
Factors Of Musculoskeletal Disorders Among The
Schoolteachers In Hail, Saudi Arabia: A Cross-
Sectional Study. Biomed Research International,
2022, 1-7. [Crossref], [Publisher]

Althomali, O. W., Amin, J., Alghamdi, W., & Shaik, D. H.
(2021). Prevalence And Factors Associated With
Musculoskeletal Disorders Among Secondary
Schoolteachers In Hail, Saudi Arabia: A Cross-
Sectional Survey. International Journal Of
Environmental Research And Public Health, 1812),
6632. [Crossref], [Publisher]

Alya, N., Aan, R., Irwandi, Z.,, & Yenni Zulhamidah.
(2023). Hubungan Jenis Kelamin, Usia, Durasi
Duduk Dan Posisi Duduk Pada Pembelajaran Luring
Dengan Keluhan Low Back Pain (Lbp) Pada Guru
Smp Di Kabupaten Bogor. Junior Medical Journal,
2A4). [Crossref], [Publisher]

Azizie, H. (2022). Analisis Faktor Risiko Keluhan Subjektif
Gangguan Muskuloskeletal (Msds) Pada Guru Dan
Murid Sma Akibat Pembelajaran Jarak Jauh Di
Bogor. National Journal Of Occupational Health And
Safety, 1), 3. [Crossref], [Publisher]

Beynon, A. M., Hebert, J. J., Lebouef-Yde, C., & Walker,
B. F. (2019). Potential Risk Factors And Triggers For
Back Pain In Children And Young Adults. A Scoping
Review, Part I: Incident And Episodic Back Pain.
Chiropractic & Manual Therapies, 271), 58.
[Crossref], [Publisher]

Choir, M. P. (2022). Sebaran Kejadian Dan Faktor
Risiko Low Back Pain Pada Guru Smk Di
Kota Palembang. [Publisher]

317


https://doi.org/10.36568/gelinkes.v23i2.287
https://doi.org/10.3329/Bjms.V19i3.45864
https://www.banglajol.info/index.php/BJMS/article/view/45864
https://doi.org/10.1155/2022/3610196
https://onlinelibrary.wiley.com/doi/10.1155/2022/3610196
https://doi.org/10.3390/Ijerph18126632
https://www.mdpi.com/1660-4601/18/12/6632
https://doi.org/10.33476/jmj.v2i4.3978
https://academicjournal.yarsi.ac.id/index.php/jmj/article/view/3978
https://doi.org/10.59230/njohs.v3i1.6037
https://scholarhub.ui.ac.id/njohs/vol3/iss1/3/
https://doi.org/10.1186/S12998-019-0280-9
https://chiromt.biomedcentral.com/articles/10.1186/s12998-019-0280-9
http://repository.unsri.ac.id/61309/

Septadina, I. S., Wardiansah, Fitri, A. D., Zaid Rahman, M., & Naibaho, R. D. (2025). Work Posture Analysis Using Work Safe
Office Ergonomics and Musculoskeletal Disorders (MSDs) in Teachers. Gema Lingkungan Kesehatan, 23(2), 311-319.

https://doi.org/10.36568/gelinkes.v23i2.287

Corputty, Y. D., Amat, A. L. S., & Kareri, D. G. R. (2021).
Hubungan Lama Duduk Dan Stres Kerja Dengan
Low Back Pain Pada Karyawan Bank Di Kota
Atambua Cendana Medical Journal, 21(1).
[Crossref], [Publisher]

Data Pokok Pendidikan. (2023). [Publisher]

Doda, D. V., Wariki, W. M. V., Wungouw, H. 1. S., Engka,
J. N. A,, Pangemanan, D. H. C., Kawatu, P. A. T,,
Marunduh, S., Polii, H., Sapulete, I. M., & Kaseke,
M. M. (2020). Work Related Low Back Pain,
Psychosocial, Physical And Individual Risk Factors
Among Nurses In Emergency Care Unit. Enfermeria
Clinica, 30, 31-35. [Crossref], [Publisher]

Fahmy, V. F., Momen, M. A. M. T., Mostafa, N. S., &
Elawady, M. Y. (2022). Prevalence, Risk Factors And
Quality Of Life Impact Of Work-Related
Musculoskeletal Disorders Among School Teachers
In Cairo, Egypt. Bmc Public Health, 22X1), 2257.
[Crossref], [Publisher]

Firdausyah, D. (2019). Peran Ganda Wanita Yang
Berprofesi Sebagai Guru Dalam Meningkatkan
Kesejahteraan Keluarga.
Pendidikanuniversitasnegerijember. [Publisher]

Grabara, M. (2023). The Association Between Physical
Activity And Musculoskeletal Disorders—A Cross-
Sectional Study Of Teachers. Peerj, 11, E14872.
[Crossref], [Publisher]

Imamah, S., Prasetyowati, I., & Antika, R. B. (2023).
Analisis Mengenai Hubungan Obesitas, Aktivitas
Fisik, Dan Stres Kerja Dengan Kejadian Hipertensi
Pada Guru Sma Negeri Di Kecamatan Kota
Kabupaten Sumenep. Jurnal Kesehatan Masyarakat,
11(1), 83-88. [Crossref], [Publisher]

Ito, T., Sugiura, H., Ito, Y., Narahara, S., Natsume, K.,
Takahashi, D., Noritake, K., Yamazaki, K., Sakai, Y.,
& Ochi, N. (2023). Relationship Between Low-Back
Pain And Flexibility In Children: A Cross-Sectional
Study. Plos One, 1811), E0293408. [Crossref],
[Publisher]

Khairi, R., Mulyani, E. Y., Nadiyah, Wahyuni, Y., & Palupi,
K. C. (2021). Asupan Lemak Dan Stres Pada Masa
Pandemi Covid-19 Dengan Indeks Massa Tubuh
Guru. Indonesiajournalofpublichealth. [Crossref],
[Publisher]

Lee, 1.-S., & Kang, S.-]. (2016). The Effects Of Strength
Exercise And Walking On Lumbar Function, Pain
Level, And Body Composition In Chronic Back Pain
Patients. Journal Of Exercise Rehabilitation, 125),
463—470. [Crossref], [Publisher]

Li, Z.-L., Xue, Y., Tao, Z.-Y., Du, W.-Z., Jiang, Y.-G., &
Cao, D.-Y. (2019). Spinal 5-Ht 3 Receptor
Contributes To Somatic Hyperalgesia Induced By
Sub-Chronic Stress. Molecular Pain, 15. [Crossref],
[Publisher]

Lis, A. M., Black, K. M., Korn, H., & Nordin, M. (2017).
Association Between Sitting And Occupational Lbp.

European  Spine  Journal, 16(2), 283-298.
[Crossref], [Publisher]

Main, C. J., & De C Williams, A. C. (2002). Musculoskeletal
Pain. Bmj, 3257363), 534-537. [Crossref],
[Publisher]

Marlisa, L., Firdausyi, N. A., & Tisnawati, N. (2020).
Emansipasi Guru Laki-Laki Terhadap Pendidikan
Anak Usia Dini Di Kota Metro (Perspektif
Stakeholder). Penelitian Dan Pengabdian Kepada
Masyarakat. [Crossref], [Publisher]

Maulana, I., Mulyasari, I., & Pontang, S. G. (2019). The
Correlation Between Workload And Energy Intake
With Body Mass Index On Males Workers At Cv.
Karoseri Laksana. Jurnal Gizi Dan Kesehatan.
[Publisher]

Millere, A., Kalnberza-Ribule, Z., Nulle, A., Deklava, L., &
Millere, I. (2018). Stress Coping As A Psychological
Factor For Chronification Of Low Back Pain. Society.
Integration. Education. Proceedings Of The
International Scientific Conference, 4, 144—153.
[Crossref], [Publisher]

Nadila, A., Royhan, A., Zen, 1., & Zulhamidah, Y. (2023).
Hubungan Jenis Kelamin, Usia, Durasi Duduk Dan
Posisi Duduk Pada Pembelajaran Luring Dengan
Keluhan Low Back Pain (Lbp) Pada Guru Smp Di
Kabupaten Bogor The Relationship Of Gender, Age,
Sitting Duration And Sitting Posture In Offline
Learning With Lower Back Pain (Lpb) In Junior High
School Teachers In Bogor Regency. In Junior
Medical Journal (Vol. 2, Issue 4). [Crossref],
[Publisher]

Niciejewska, M., & Kasian, S. (2019). Musculoskeletal
Disorders Related To The Professional Work Of
Academic Teachers And The Quality Of Their Work.
Qual Prod Improv-Qpi (Wars), 1, 47-54. [Crossref],
[Publisher]

Pulek, G. D., & Ma'rufa, S. A. (2024). Analisis Posisi
Mengajar Terhadap Keluhan Muskuloskeletal Pada
Guru Uptd Smp Negeri 02 Kalabahi. Cendikia: Jurnal
Pendidikan Dan  Pengajaran, 2X5), 51-57.
[Crossref], [Publisher]

Punnett, L., & Wegman, D. H. (2004). Work-Related
Musculoskeletal Disorders: The Epidemiologic
Evidence And The Debate. Journal Of
Electromyography And Kinesiology, 141), 13-23.
[Crossref], [Publisher]

Rumeen, C., Joseph, W. B. S., Rumayar, A. A., Kesehatan,
F., Universitas, M., Ratulangi, S., & Abstrak, M.
(2021). Gambaran Tingkat Stres Kerja Pada Tenaga
Pendidik Terhadap Pembelajaran Jarak Jauh Di
Smpn 1 Likupang Selatan Dan Smpn 1 Dimembe. In
Jurnal Kesmas (Vol. 10, Issue 6). [Publisher]

Salwa F. Abdel-Majid, Ph. D. , E. M. A. M. Sc.;, & Wafaa
A. Abdallah, Ph. D. , D. S. A. Ph. D.; (2022).
Influence Of Lumbar Posture On Back Muscles
Flexion Relaxation Phenomenon Among University
Students With Chronic Non-Specific Low Back Pain.

318


https://doi.org/10.36568/gelinkes.v23i2.287
https://doi.org/10.35508/cmj.v9i1.4941
https://ejurnal.undana.ac.id/index.php/CMJ/article/view/4941
https://dapo.dikdasmen.go.id/unduhan
https://doi.org/10.1016/J.Enfcli.2020.06.009
https://www.sciencedirect.com/science/article/abs/pii/S1130862120303491?via%3Dihub
https://doi.org/10.1186/S12889-022-14712-6
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14712-6
https://repository.unej.ac.id/handle/123456789/82695
https://doi.org/10.7717/peerj.14872
https://peerj.com/articles/14872/
https://doi.org/10.14710/Jkm.V11i1.35834
https://ejournal3.undip.ac.id/index.php/jkm/article/view/35834
https://doi.org/10.1371/Journal.Pone.0293408
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0293408
https://doi.org/10.17977/um044v6i22021p80-87
https://journal2.um.ac.id/index.php/preventia/article/view/26487
https://doi.org/10.12965/Jer.1632650.325
https://e-jer.org/journal/view.php?number=2013600295
https://doi.org/10.1177/1744806919859723
https://journals.sagepub.com/doi/10.1177/1744806919859723
https://doi.org/10.1007/S00586-006-0143-7
https://link.springer.com/article/10.1007/s00586-006-0143-7
https://doi.org/10.1136/bmj.325.7363.534
https://www.bmj.com/content/325/7363/534
http://dx.doi.org/10.24127/jlpp.v5i2.1549
https://ojs.ummetro.ac.id/index.php/lentera/article/view/1549
https://d1wqtxts1xzle7.cloudfront.net/120432597/44-libre.pdf?1735202166=&response-content-disposition=inline%3B+filename%3DHubungan_Antara_Beban_Kerja_Dan_Asupan_E.pdf&Expires=1747193417&Signature=Zv1QP~2dsl5hjxmT2qVAeneYD0ktk3PBl83KUnnGlBxt3dqCfJBSwY5gJ-Q0~S~aA9ybeGItOgbBdtS6KXG8CUnuZpN4qcDVR1FxW71wFvet04BjN4-j6AgliuTYyNTf2o4lZzSsmuYZt7PT9~opr6D4ice~cU1GBEsrwLbtBQ77sYRXVAX07MQ40e1Ev0mIPRcQfCO-rSxMAc3uDMzG~MU-DNhFOmqBtZJj821A0DiquKD5cnP99m5FpVqTf4cDGcFXTJh8AgLb2BGq5FxgkAShZ5G-b4smuJu49Sygubsn68kBKMI1Kr8HwAIzfExC6y5u7fdqT5CWZcBAChQhsQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.17770/Sie2018vol1.3227
https://journals.rta.lv/index.php/SIE/article/view/3227
https://academicjournal.yarsi.ac.id/index.php/jmj/article/view/3978
https://academicjournal.yarsi.ac.id/index.php/jmj/article/view/3978
https://doi.org/10.2478/cqpi-2019-0007
https://sciendo.com/article/10.2478/cqpi-2019-0007
https://doi.org/10.572349/cendikia.v2i5.1345
https://jurnal.kolibi.org/index.php/cendikia/article/view/1345
https://doi.org/10.1016/j.jelekin.2003.09.015
https://www.sciencedirect.com/science/article/abs/pii/S1050641103001251?via%3Dihub
https://ejournal.unsrat.ac.id/index.php/kesmas/article/download/35458/33184

Septadina, I. S., Wardiansah, Fitri, A. D., Zaid Rahman, M., & Naibaho, R. D. (2025). Work Posture Analysis Using Work Safe
Office Ergonomics and Musculoskeletal Disorders (MSDs) in Teachers. Gema Lingkungan Kesehatan, 23(2), 311-319.

https://doi.org/10.36568/gelinkes.v23i2.287

The Medical Journal Of Cairo University, 9X12),
2489-2494. [Crossref], [Publisher]

Spencer, L., Mckenna, L., Fary, R., Jacques, A., & Briffa,
K. (2019). Upper Back Pain In Postmenopausal
Women And Associated Physical Characteristics.
Plos One, 147), E0220452. [Crossref], [Publisher]

Stojadinovic, O., Gordon, K. A., Lebrun, E., & Tomic-
Canic, M. (2012). Stress-Induced Hormones Cortisol
And Epinephrine Impair Wound Epithelization.
Https.://Home.Liebertpub.Com/Wound, 1(1), 29—
35. [Crossref], [Publisher]

Subagio, H. B. (2022). Gambaran Gangguan
Muskuloskeletal Pada Area Bahu Pada Guru Di
Daerah Jabodetabek. Indonesian Journal Of
Physiotherapy, Z1), 98—105. [Crossref], [Publisher]

Varatharaj, V., Chen, G. C., Hunt, E., & Raju, D. (2021).
Ergonomic Analysis Of Sit-Stand Workstations
Installed At University Offices. Advances In
Neuroergonomics And  Cognitive  Engineering:
Proceedings Of The Ahfe 2020 Virtual Conferences
On Neuroergonomics And Cognitive Engineering,
And  Industrial  Cognitive  Ergonomics  And
Engineering Psychology, July 16-20, 2020, Usa,
335-341. [Crossref], [Publisher]

Yanty, H., Diana, V. D. D., & Sylvia, R. M. (2016). Faktor
Risiko Yang Berhubungan Dengan Timbulnya Nyeri
Punggung Bawah Pada Guru Sd Di Kecamatan
Tuminting. Jurnal E-Biomedik (Ebm), 42).
[Crossref], [Publisher]

Zamri, E. N., Hoe, V. C. W., & Moy, F. M. (2020).
Predictors Of Low Back Pain Among Secondary
School Teachers In Malaysia: A Longitudinal
Study. Industrial Health, 583), 254-264.
[Crossref], [Publisher].

319


https://doi.org/10.36568/gelinkes.v23i2.287
https://doi.org/10.21608/Mjcu.2022.295324
https://mjcu.journals.ekb.eg/article_295324.html
https://doi.org/10.1371/Journal.Pone.0220452
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0220452
https://doi.org/10.1089/Wound.2011.0320
https://www.liebertpub.com/doi/10.1089/wound.2011.0320
https://doi.org/10.52019/Ijpt.V2i1.3332
https://ejournal.upnvj.ac.id/IJP/article/view/3332
https://doi.org/10.1007/978-3-030-51041-1_44
https://link.springer.com/chapter/10.1007/978-3-030-51041-1_44
https://doi.org/10.35790/ebm.4.2.2016.12656
https://ejournal.unsrat.ac.id/index.php/ebiomedik/article/view/12656
https://doi.org/10.2486/Indhealth.2019-0106
https://www.jstage.jst.go.jp/article/indhealth/58/3/58_2019-0106/_article

