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Abstract Workers in the oil and gas industry face
limited protection from ergonomic-related injuries that are
caused by repetitive tasks, computer work, and awkward
body positions. This study aimed to assess the ergonomic
risks, determine the prevalence of musculoskeletal
disorders (MSDs), and identify the factors associated with
high ergonomic risk levels among employees in large firms
in Eastern Thailand. This cross-sectional analytical study
assessed the ergonomic risks and MSDs among 955
employees in large firms in Eastern Thailand. The data
were collected using REBA, ROSA, and the Standard
Nordic Questionnaire. REBA indicated that all warehouse
employees were at moderate risk (100%), while ROSA
revealed high risk levels among all computer workers in the
maintenance and warehouse departments (100%). The
prevalence of MSDs was highest in the neck, reported by

63.6% in the past 7 days and 95.0% over a 12-month period.

Multivariate analysis identified the following significant
risk factors for high ergonomic levels: 1) being female
(AOR =7.72, 95% ClI: 4.27-13.97), 2) being single (AOR
=2.25,95% CI: 1.04-4.85), 3) holding a bachelor’s degree
or higher (AOR = 1.58, 95% CI: 1.03-2.41), 4) being an

office or laboratory staff member compared to production
workers (AOR = 14.11, 95% CI: 9.13-21.79), 5) not
regularly using PPE (AOR = 1.77, 95% CI: 1.16-2.71), 6)
experiencing a high level of work stress (AOR = 1.58, 95%
Cl: 1.07-2.33), and 7) having recent hip/thigh symptoms

(AOR = 298, 95% CI: 1.58-5.63). These findings
underscore the critical need for employers and
policymakers to implement integrated ergonomic

interventions, including workstation redesign and stress
management programs, to mitigate MSD risks in the Thai
oil and gas sector.

Keywords Ergonomics  Risk  Assessment,
Musculoskeletal Disorders (MSDs), Oil and Gas Industry,
REBA, ROSA

1. Introduction

Musculoskeletal Disorders (MSDs) represent a
significant health challenge for the contemporary Thai



Universal Journal of Public Health 14(1): 166-177, 2026 167

workforce, affecting individuals across various
occupations. In 2017 alone, the number of reported cases
of musculoskeletal diseases that were attributed to working
conditions reached 100,743 [1]. From 2020 to 2023, work-
related MSDs were consistently ranked among the top five
in the highest numbers of reported cases, with an average
of 2,946 employees, or 0.72% annually [2], being exposed
to injuries of the skeletal and muscular systems stemming
from unsuitable environmental conditions, such as
insufficient lighting, excessive noise, cold temperatures,
and vibrations. Moreover, ergonomic factors, including
improper manual lifting techniques with unnatural body
movements and prolonged periods of standing or sitting,
have been found to significantly contribute to the
prevalence of musculoskeletal abnormalities among
workers. The development of MSDs is well-explained by
theoretical models such as the Biopsychosocial model,
which posits that these disorders arise from the complex
interplay of biological factors (e.g., physical load and
posture), psychological factors (e.g., stress), and social
factors (e.g., work culture and support) [3, 4]. Similarly, the
Job-Demand-Control model provides a framework for
understanding how high job demands coupled with low
decision latitude can exacerbate stress and contribute to
physical health outcomes like MSDs [5]. Evidence
suggests that employees in firms engaging in physical
exertion or computer-based tasks [6] are particularly at risk
of MSDs. For instance, a study conducted on pottery craft
makers [7] found that symptoms during the past 12 months
and 7 days were the most prevalent in the lower back, the
shoulders, and the knees. Factors, such as average monthly
incomes and working hours, are often associated with the
occurrence of these disorders. Globally, ergonomic risks in
the oil and gas sector are a universal concern. Studies from
the Middle East, such as those on Iranian petrochemical
workers [8], and from regions like the North Sea, have
consistently reported high MSD prevalence linked to both
physical and organizational risk factors [9], situating this
issue within a broad occupational health context.
Ergonomic threats are responsible for causing neck,
shoulder, and back pain among employees, all of which can
be prevented by combining the principles derived from
health risk assessment and ergonomics. Previous studies
have shown the effectiveness of implementing ergonomic
programs, which entail introducing ergonomic practices
and providing computer workstation manuals. For instance,
a call center observed a decrease in ergonomic and health
risks by following the implementation of the program [10].

Therefore, based on the above information, it can be seen
that abnormalities of the skeletal and muscular systems are
significant health issues for industrial entrepreneurs,
particularly those in large firms, and especially those in the
oil and gas industry, which relies on human labor.
Furthermore, the majority of prior research has investigated
how ergonomic hazards are evaluated, as well as the
occurrence of MSDs among informal workers and in small
and medium-sized enterprises (SMEs) [11-13]. The

occupational health and safety management systems,
especially those focusing on the management of
ergonomics risk, differ between large-scale factories and
smaller ones, including those employing informal workers.
As a result, there are variations in their management
approaches. However, studies, which focus on the
ergonomic risk assessment and the prevalence of MSDs
among employees in the oil and gas industry in Eastern
Thailand, are still lacking. Therefore, this study aimed to
(1) determine the prevalence of MSDs, (2) assess
ergonomic risk levels using REBA and ROSA, and (3)
identify associated demographic and occupational risk
factors among oil and gas workers in Eastern Thailand.

2. Materials and Methods

This research adopted a cross-sectional analytical
approach, with the data collected over a three-month period
(June to August 2023), which focused on workers in the oil
and gas industry employed by large firms in Eastern
Thailand. The study population included permanent
employees and contractors who were actively engaged in
company activities during that time period. However,
housekeepers, gardeners, and security guards were
excluded from the study. Participants were between the
ages of 18 and 59 years.

A total sample size of 955 was calculated for this study
on factors associated with quality of life among the
population [14]. The calculation achieves 80% power at a
0.05 significance level using a sample size calculation
formula for multiple logistic regression [15], details as
follows.

L _Pl- PXZ.. +2Z.,)
lB(l_ B)(Po - P1)2J
Where n is a sample size, P = 0.84, Po = 0.81, P; =0.92,

Z1-a=1.96,7Z:p=0.84, B=0.24.
n = 477.35, rounding to 478.

At least 478 samples were required. To account for
multiple independent variables and prevent overfitting, the
sample size was adjusted using the Variance Inflation
Factor (VIF). With an assumed R-squared (p) of 0.50
among the independent variables (VIF=2), the final sample
size was adjusted to 955.

The researchers employed a cross-sectional design.
Participants were permanent employees or contractors
(excluding housekeeping, gardening, and security staff)
aged 18-59 years from large-scale industries in Eastern
Thailand, with at least 6 months of work experience and
who provided voluntary consent. Individuals were
excluded if they had: (1) a history of accident-induced
MSDs requiring surgery; (2) diagnosed gout, osteoarthritis,
rheumatoid arthritis, or osteoporosis; (3) diagnosed anxiety,
stress, or mental health conditions; or (4) received medical
treatment for back pain in the past month. A total of 955
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participants were targeted.

The study was conducted among 955 respondents, who
had been selected through systematic random sampling.
The sampling interval (k) was calculated by dividing the
total population by the desired sample size. Systematic
random sampling was chosen over stratified sampling
because the employee list was homogeneous in terms of
being active workers in the target companies and was
arranged in a numerical order that was not based on
department, making it a practical and efficient method for
achieving a representative sample. This sampling was then
performed by dividing the total population by the desired
sample size and selecting the participants at regular
intervals until the target number was reached.

The data were collected using a structured questionnaire
consisting of six parts: personal information, health status,
job characteristics, working environment, perceived
workload, and musculoskeletal symptoms. Content validity
was assessed by experts, with an Index of Item-Objective
Congruence (I0C) of 0.76 for Part 1 (personal and health
information) and 0.81 for Part 2 (job characteristics and the
work environment).

2.1. Inclusion and Exclusion Criteria

Participants eligible for inclusion in the study were
permanent employees and contractors, who were actively
engaged in company activities and were working in large
firms of the oil and gas industry in Eastern Thailand. Their
ages ranged from 18 to 59, with each having a minimum of
six months of experience in the region, and having a
willingness to participate. The exclusion criteria
encompassed individuals with a history of accidents
resulting in significant skeletal and muscular system
abnormalities requiring surgery, as well as those diagnosed
with conditions, such as gout, osteoarthritis, rheumatoid
arthritis, or osteoporosis. In addition, those individuals who
had been diagnosed with mental health disorders, as well
as those who had experienced back pain within the past
month and who had sought medical care, were excluded.

2.2. Research Tools

Ergonomic risk was assessed using the Rapid Office
Strain Assessment (ROSA) and the Rapid Entire Body
Assessment (REBA). ROSA, developed by Sonne et al.
[16], was applied to computer-based tasks among office
staff, production workers, maintenance personnel,
warehouse workers, and laboratory staff. Risk levels were
categorized as low (<5) and high (=5), with the latter
indicating the need for further assessment. ROSA showed
an acceptable validity (AUC 0.72-0.89) and reliability in
office settings [16].

REBA, by Hignett and McAtamney [17], was used to
evaluate postures involving repetitive or awkward
movements. It analyzed body parts including the neck,
trunk, legs, arms, wrists, grip, and required force. Scores

were classified into five risk levels, from very low (1) to
very high (>11), which guided the urgency of intervention.
REBA demonstrated good face validity and moderate to
good inter-rater reliability (62—-85%).

Ergonomic risk was assessed through direct on-site
observation. The assessments (REBA and ROSA) were
performed by two trained research assistants who
underwent a calibration session to ensure inter-rater
reliability. Each participant was observed for a full task
cycle or for a minimum of 30 minutes to capture
representative postures. For REBA, multiple tasks
involving repetitive or awkward movements were observed
per participant in physical departments. For ROSA, the
computer workstation and posture of each office-based
participant were assessed. For ergonomic assessment, a
high-risk level was defined as a ROSA or a REBA score
>5. When both tools were used, the higher risk level was
adopted.

MSDs were assessed using the Standard Nordic
Questionnaire [18], which recorded symptoms in nine body
regions over the past 12 months and during the previous 7
days with responses of “Yes,” “No,” or “Never.” NMQ
showed strong face validity and acceptable test—retest
reliability (0-23%). The Standard Nordic Questionnaire
was translated into Thai using a forward-backward
translation process by two independent bilingual translators.
The Thai version was then reviewed for content validity by
a panel of occupational health experts and pilot-tested with
30 workers to ensure clarity and cultural appropriateness.

2.3. Data Analysis

In this study, the research team meticulously verified the
precision and completeness of the data collected.
Subsequently, the data underwent thorough analysis by
employing computer processing and the Stata version 10.1
package (copyrighted by Khon Kaen University).
Descriptive statistics served as the principal method for
discovering the ergonomics risk assessment and the
prevalence of MSDs. Descriptive statistics were applied,
and variables with P < 0.25 in bivariate analysis were
entered into a multivariate logistic regression model to
identify the factors associated with high ergonomic risk.
Results were reported as adjusted odds ratios (AORSs) with
95% confidence intervals (Cls), with statistical
significance set at o = 0.05. In the multivariate analysis,
potential confounders such as working hours, job tenure,
and prior injury history were explicitly considered and
included in the model based on their significance in
bivariate analysis (p < 0.25) and clinical relevance.

Data completeness was verified by cross-checking all
collected questionnaires and assessment forms for missing
entries. In cases of missing data, the participants were
contacted for clarification where possible. Any record with
more than 5% missing data in key variables was excluded
from the final analysis.



Universal Journal of Public Health 14(1): 166-177, 2026 169

2.4. Ethics

This research was approved by the Human Research
Committee of Khon Kaen University on May 11, 2023 (No.
HE662082). All participants provided written informed
consent before data collection. The consent process
detailed the study objectives, procedures, potential risks
and benefits, and the voluntary nature of participation. All
data were anonymized to ensure privacy and
confidentiality. Participants were informed of their right to
withdraw at any time without penalty.

3. Results

3.1. The Characteristics of the Respondents

The study provided insights into the demographic and
physical health characteristics and work-related details of
the employees working in the oil and gas industry in large
firms across Eastern Thailand, as shown in Table 1. Among
the participants, 65.8% were male, with an average age of

Table 1.

39.6 years (SD =10.2), and a notable proportion fell within
the 31-40 age range (32.9%). On average, their Body Mass
Index (BMI) was 24.5 kg/m?, with 38.2% of the sample
having a BMI exceeding 25 kg/m?. Regarding educational
levels, 40.0% of the sample held a bachelor's degree.
Regarding their physical health, 59.2% of the sample
consumed alcohol, while 72.5% of the sample were non-
smokers. Additionally, 58.0% of the sample engaged in
regular exercise, with 53.9% of them exercising more than
three times a week and with 45.6% of them dedicating at
least 30 minutes to each exercise session. Regarding their
health, the majority (79.4%) reported having no underlying
medical conditions. In terms of working environment,
56.9% of the sample predominantly worked in office
settings, while smaller proportions were engaged mainly in
tasks in workshops (29.7%), operations (10.9%),
laboratories (8.6%), maintenance (5.7%), and warehouses
(4.5%). Most employees (84.3%) held positions at the
operational level, while all participants had a minimum of
one year of work experience, with 34.4% having 5 to 10
years of work experience.

The demographic characteristics of employees in the oil and gas industry working in large firms across Eastern Thailand (n=955)

Demographic characteristics Numbers Percentages (%)

1. Characteristics of the sample

1.1 Genders
Male 628 65.8
Female 327 34.2

1.2 Age (years)
20-30 219 22.9
31-40 314 329
41-50 259 27.1
51 and above 163 17.0
Mean + SD =39.6 +10.2
Median = 39, Min = 22, Max = 59

1.3 Body mass index (BMI, kg/m?)
Underweight (under 18.5) 67 7.0
Normal weight (18.5 - 22.9) 298 312
Overweight (23-24.9) 225 23.6
Obese (25 and above) 365 38.2
Mean =245, SD =4.4
Median = 24.2, Min = 16.2, Max = 45.0

1.4 Educational level
Lower than junior high school 33 35
Junior high school 69 7.2
Senior high school /Vocational certificate 110 115
High vocational certificate/Diploma 278 29.1
Bachelor’s degree 382 40.0
Master's degree or above 83 8.7
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Table 1 continued

2. Physical health
2.1 Drinking alcohol

Yes 565 59.2

No 390 40.8
2.2 Smoking

No 692 725

Used to smoke, but had stopped 82 8.6

Yes 181 19.0
2.3 Exercise

Yes 554 58.0

No 401 42.0

2.4 Underlying medical conditions
Yes 758 79.4
No 197 20.6

3. Work-related details

3.1 Current department

Office 543 56.9
Operations 104 10.9
Workshop 284 29.7
Warehouse 43 4.5
Maintenance 54 5.7
Laboratory 82 8.6

3.2 Current position

Supervisor 115 12.0
Manager 35 37
Operator 805 84.3

3.3 Working experience (years)

6 months- Less than 5 years 219 229
5-10 328 34.4
11-20 227 23.8
More than 20 181 19.0

Mean =12.4,SD=9.3
Median = 10, Min = 1, Max = 39

3.4 Overtime
No 332 34.8
Yes 623 65.2
3.2. The Results of the Ergonomic Risk Assessment shown in Figure 1. Figure 2 illustrates how to assess the
Using the REBA Method level of working posture using REBA.

The analysis using the REBA method revealed varying
levels of risk among the employees. The warehouse and
maintenance staff demonstrated the highest REBA scores, In assessing the ergonomic risks using the ROSA
indicating moderate-to-high risk levels. The details are as  method for employees engaged in computer-related tasks,

3.3. Ergonomic Risk Assessment Using ROSA Method



Universal Journal of Public Health 14(1): 166-177, 2026 171

it was observed that those working in the maintenance and
warehouse departments had a very high risk level, reaching
100%. Employees in the office group (Office) and those in
the operating area (Workshop) comprised 91.9% and

90.8%, respectively. The details are shown in Figure 3 and
Figure 4. The pictures show how to assess the level of
working posture in the officer group using ROSA in Figure
4(a) and Figure 4(b).

OLow Risk (Score <5)  mHigh Risk (Score >5)
Laboratory (n=27) | 100.0%
-
=
: | 97.9%
i = J 70
E— Maintenance (n=48) 2.1%
)
<
£ Warehouse (n=3) | 100.0%
o
o]
S
0,
% Workshop (n=143) | 100.0%
&
Operation (n=68) 44% | 95.6%
0% 20% 40% 60% 80% 100% 120%

Percentage of risk level

Figure 1. The ergonomic risk assessment using REBA among employees in the oil and gas industry based on similar job characteristics (n = 289)

Figure 2. A picture showing how to assess the level of working posture using REBA
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OLow Risk (Score <5)

Laboratory (n=55)

Maintenance (n=6)

Warehouse (n=13)

‘Workshop (n=141)

Task/ Current department

Operation (n=36)

Office (n=543)

® High Risk (Score >5)

100%

100%

90.8%

91.9%

0% 20%

40%

60% 80% 100% 120%

Percentage of risk level

Figure 3.  The ergonomic risk assessment using ROSA among employees in the oil and gas industry based on similar job characteristics (n = 794)

—

@

(b)

Figure 4. A picture showing how to assess the level of the working posture of the officer group using ROSA

3.4. The Prevalence of MSDs among Employees in the
Oil and Gas Industry

The study examined the prevalence of MSDs among
employees in the oil and gas industry over the past 7 days
and during the past 12 months, as shown in Table 2. Across
departments, the neck and the shoulder symptoms were
most common (7-day prevalence 54-70%, 12-month
prevalence above 80%). The 12-month prevalence data
revealed that lower back pain predominated in laboratory

(96.3%) and maintenance (88.9%) departments, while
upper back MSDs were most frequent among workshop
personnel (96.8%). The office staff showed the highest
rates of neck MSDs, 69.8% in 7 days; 97.4% in 12 months,
whereas warehouse workers experienced the greatest
prevalence of MSDs on all parts of the body (100 % during
the 12-month period. Neck MSDs were most prevalent
among operation workers (54.8% over the past 7 days;
92.3% during the 12-month period).
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Table 2. The prevalence of musculoskeletal disorders (MSDs) among employees in the oil and gas industry over the past 7 days and during the past 12 months according to the nature of the work
Office Operations Workshop
Parés(,)g;the Over the past 7 days During the past 12 months Over the past 7 days During the past 12 months Over the past 7 days During the past 12 months
n (%) 95% ClI n (%) 95% Cl n (%) 95% Cl n (%) 95% Cl n (%) 95% ClI n (%) 95% Cl
Neck 379 (69.8)" | 65.78-73.52 | 529 (97.4)" | 95.68-98.46 | 57 (54.8)" | 45.02-64.23 | 96 (92.3)" 85.21-96.15 154 (54.2)" 48.36-59.97 272 (95.8)" | 92.68-97.59
Shoulders 168 (30.9)™ | 27.18-34.96 | 525(96.7)" | 94.79-97.90 | 19 (18.3)" | 11.87-27.04 | 95 (91.4)™ 84.04-95.48 26 (9.2) 06.29-13.13 272 (95.8)” | 92.68-97.59
Elbows 23 (4.2) 02.82-06.30 | 500 (92.1) 89.48-94.08 1(1.0) 00.13-06.70 89 (85.6) 77.28-91.18 8 (2.8) 01.40-05.55 252 (88.7) 84.47-91.93
Hands/Wrists 38 (7.0) 05.12-09.48 514 (94.7) 92.41-96.26 10 (9.6) 05.19-17.11 91 (87.5) 79.49-92.66 17 (6.0) 03.74-09.44 272 (95.8)™ 92.68-97.59
Upper Back 113 (20.8) | 17.59-24.44 | 525(96.7)" | 94.79-97.90 13 (12.5) 07.33-20.50 | 89 (85.6) 77.28-91.18 30 (10.6) 07.46-14.73 275 (96.8)" 94.00-98.34
Lower Back | 118 (21.7)™" | 18.45-25.41 | 520 (95.8)™" | 93.69-97.17 | 16 (15.4)™" | 09.56-23.80 | 91 (87.5) 79.49-92.66 59 (20.8) ™ 16.42-25.91 270(95.1) | 91.82-97.06
Hips/Thighs 72 (13.5) 10.65-16.39 507 (93.4) 90.93-95.18 9 (8.7) 04.51-15.95 90 (86.5) 78.38-91.93 34 (12.0)™ 08.66-16.31 267 (94.0) 90.55-96.25
Knees 18 (3.3) 02.09-05.20 | 514 (94.7) | 92.41-96.26 7(6.7) 03.20-13.60 | 94(90.4)™ | 82.88-94.80 10 (3.5) 01.89-06.44 271(95.4)™ | 92.25-97.33
Ankles/Feet 24 (4.42) 02.97-06.51 | 509 (93.7) | 91.35-95.49 7(6.7) 03.0-13.60 90 (86.5) 78.38-91.93 9(3.2) 01.65-05.99 263 (92.6) 88.89-95.14
Warehouse Maintenance Laboratory
Parésoz;the Over the past 7 days During the past 12 months Over the past 7 days During the past 12 months Over the past 7 days During the past 12 months
n (%) 95% ClI n (%) 95% ClI n (%) 95% CI n (%) 95% ClI n (%) 95% ClI n (%) 95% ClI

Neck 10 (62.50)" | 34.84-83.85 | 16 (100.00) - 32 (59.3)" 45.36-71.81 | 47 (87.0)" 74.72-93.84 52 (63.4) 52.27-73.28 76 (92.7)" 84.42-96.73
Shoulders 1(6.25) 00.63-39.30 | 16 (100.00) - 8 (14.8)™ | 07.41-27.41 43 (79.6) 66.35-88.56 8(9.8) 04.88-18.54 79 (96.3)" 89.02-98.84
Elbows 4(25.00)™ | 08.55-54.29 | 16 (100.00) - 2(3.7) 00.88-14.19 | 42 (77.8) 64.33-87.16 3(3.7) 01.11-10.97 73 (89.0) 79.99-94.27
Hands/Wrists 1 (6.25) 00.68-39.30 | 16 (100.00) - 3(5.6) 01.73-16.37 | 44 (81.5) 68.40-89.94 6(7.3) 03.26-15.57 76 (92.7)" 84.42-96.73
Upper Back 2(12.50) | 02.63-43.00 | 16 (100.00) - 8(14.8)™ | 07.41-27.41 | 45 (83.3) 70.47-91.28 7(85) 04.05-17.07 76 (92.7)" | 84.42-96.73
Lower Back 4(25.00)™ | 08.55-54.29 | 16 (100.00) - 15 (27.8)" | 17.21-41.57 48 (88.9)" 76.90-95.05 9 (11.0)™ 05.72-20.00 79 (96.3)" 89.02-98.84
Hips/Thighs | 7(43.75)" | 20.41-70.22 | 16 (100.00) - 2(3.7) 00.88-14.19 | 42 (77.8) 64.33-87.16 10 (12.2)" 06.60-21.44 73 (89.0) 79.99-94.27
Knees 1 (6.25) 00.68-39.30 | 16 (100.00) - 2(3.7) 00.88-14.19 | 44 (81.5) 68.40-89.94 1(1.2) 00.16-08.46 74(90.2)™" | 81.45-95.11
Ankles/Feet 1(6.25) | 00.68-39.30 | 16 (100.00) - 4(7.4) 02.71-18.63 | 46 (85.2)™ | 72.58-92.58 8(9.8) 04.88-18.54 76 (92.7)" | 84.42-96.73

Note: *Body part with the 1% highest prevalence %, ** Body part with the 2™ highest prevalence %, *** Body part with the 3" highest prevalence %
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3.5. Multivariate Analysis of Factors Associated with
High Ergonomic Risk

Multivariate logistic regression revealed several
significant factors that were associated with high
ergonomic risk among employees. Office and laboratory
staff members had shown markedly higher risk than
production workers (AOR = 14.11). Female workers were

found to have substantially higher odds compared to males
(AOR = 7.72). Reports of hip/thigh musculoskeletal
symptoms in the past 7 days also showed increased risk
(AOR = 2.98). Single employees were more likely to have
been at high risk compared to widowed/divorced/separated
workers (AOR = 2.25). The details are shown in Table 3.
The regression model explains variation: x2 = 449.42, p <
0.001, Pseudo R? = 0.386.

Table 3. The factors associated with high ergonomic risk among employees in large oil and gas firms in Eastern Thailand: multivariate logistic

regression analysis

Factors Outcome / Univariate Analysis | Multivariate Analysis | P-values
Event (Yes) OR (95% CI) AOR (95% CI)
Genders
Male 361 (57.48%) 1 1
Female 309 (94.50%) | 12.70 (7.69 to 20.95) 7.72 (4.27 10 13.97) <0.001
Marital statuses
Widowed/Divorced/Separated 31 (54.39%) 1 1
Single 279 (84.55%) | 4.59 (2.52 to 8.37) 2.25 (1.04 to 4.85) 0.039
Married 360 (63.38%) | 1.45 (0.84 to 2.51) 1.06 (0.53 to 2.15) 0.858
Educational levels
Vocational certificate / Diploma or lower 274 (55.92%) 1 1
Bachelor’s degree or higher 396 (85.16%) | 4.52(3.31106.18) 1.58 (1.03 to 2.41) 0.035
Chronic diseases
No 513 (67.68%) 1 1 0.026
Yes 157 (79.70%) | 1.87(1.28 to 2.74) 0.55 (0.33 t0 0.93)
Current job positions
Production / Workshop / Warehouse / Maintenance 149 (41.74%) 1 1 <0.001
Office / Laboratory staff members 521 (87.12%) | 9.45 (6.87 to 12.99) 14.11 (9.13 to 21.79)
Occasional lifting tasks
No 395 (80.28%) 1 1 <0.001
Yes 275 (59.40%) | 0.36 (3.40 to 6.33) 0.42 (0.27 t0 0.63)
Use of personal protective equipment (PPE)
Always 267 (55.39%) 1 1 0.008
Occasionally / Not used 403 (85.20%) | 4.64(3.401t06.33) 1.77 (1.16 to 2.71)
Perceived work stress
Low stress 383 (67.08%) 1 1 0.020
High stress 287 (74.74%) | 1.45 (1.09 to 1.94) 1.58 (1.07 t0 2.33)
Ergonomic factors — Hip/Thigh musculoskeletal
symptoms (past 7 days)
No 586 (69.02%) 1 1 0.001
Yes 84 (79.25%) | 1.71 (1.05 to 2.80) 2.98 (1.58 t0 5.63)
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4. Discussion

This study, one of the first large-scale ergonomic risk
assessments in the Thai oil and gas sector, reveals a high
prevalence of ergonomic risks and work-related MSDs
among workers in Thailand's oil and gas sector. The
findings can be interpreted through established ergonomic
principles, where physical risk factors directly contribute to
musculoskeletal strain. The high REBA scores observed in
warehouse and maintenance roles, characterized by
frequent trunk bending and squatting, provide a clear
biomechanical explanation for the elevated rates of lower
back and neck disorders reported [8, 19]. Similarly, the
prevalent high-risk ROSA scores among office-based
personnel demonstrate how sustained static postures from
poor workstation design—such as non-adjustable chairs
and monitors—Ilead to significant discomfort in the neck
and shoulders, a finding consistent with prior evidence
[20,21].

The convergence between the high REBA-assessed risk
and the 100% MSD prevalence among warehouse workers
provides strong validation of the assessment tool and
underscores a direct link between observed postural risks
and reported health outcomes. The specific MSD patterns
in maintenance workers—high in the neck, lower back, and
feet/ankles—directly reflect the biomechanical demands of
their tasks, which involve prolonged standing, kneeling,
and overhead work. This study is consistent with the Job-
Demand-Control (JDC) model [5] and previous research
[22], indicating that high job control is associated with
reduced sitting time and increased physical activity among
office workers, both of which are central elements of
preventive ergonomics for MSDs in office environments.
In contrast, job strain—defined by high demands and low
control—Ileads to behaviors that elevate MSD risk, such as
prolonged sedentary periods and reduced engagement in
activity breaks. The significantly higher prevalence rates
found in this study compared to international reports
[21,23], highlight a critical gap in ergonomic standards and
health program implementation within this specific
industrial context in Thailand.

These findings confirm that MSD risk is multifaceted.
Beyond physical biomechanics, factors like gender [24-27]
and prolonged static postures linked to inflammatory
responses [28] significantly modulate risk. Furthermore,
the role of educational level [29-33] is not merely
demographic but also a proxy for job type, indicating that
office-based, highly educated workers constitute a key risk
group for sedentary-related MSDs, who would benefit from
targeted ergonomic training [31, 32]. Based on the findings
of this study, office employees spend more than 5 hours per
day working on computers. This is consistent with previous
research indicating that spending more than 5 hours a day
on computer-related tasks is associated with an increased
risk of MSDs among university employees [34].

This evidence necessitates a shift from generic advice to

systematic intervention. For high-risk physical roles,
engineering controls are paramount. For sedentary roles,
policy-driven workstation redesign and mandatory micro-
break schedules are essential. Ultimately, institutionalizing
regular ergonomic assessments and integrating their
findings into corporate OHS policy is the most sustainable
strategy for risk mitigation.

This cross-sectional design limits causal inference, and
self-reported data may be subject to recall bias. Potential
confounders like physical activity outside work or
ergonomic training history were not assessed. Future
research should use longitudinal or intervention-based
designs to strengthen causal inference and evaluate the
effectiveness of ergonomic interventions.

5. Conclusions

This study underscores the persistently high prevalence
of ergonomic risks and MSDs among workers in Thailand's
oil and gas industry, affecting diverse roles from manual
labor in maintenance and warehouses to sedentary tasks in
offices. Key contributing factors include poor workstation
design, sustained awkward postures, repetitive motions,
and work-related stress. The application of REBA and
ROSA assessments, complemented by multivariate
analysis, quantified these risks, revealing that 100% of
computer users in maintenance and warehouse departments
faced high risk levels, while 97.4% of office workers
reported neck MSDs, with a 12-month prevalence of 95.0%
across the sample.

These findings highlight the urgent need for
comprehensive, department-specific ergonomic
interventions. Essential measures include workstation

redesign, the implementation of job rotation systems,
regular ergonomic training, and the institutionalization of
continuous risk assessments within corporate occupational
health and safety (OHS) programs. Critically, these results
demonstrate the necessity for integrated ergonomic
management programs to be incorporated into Thailand's
industrial health policy framework. To build on this
evidence, future longitudinal and interventional studies
should rigorously evaluate the effectiveness of specific
ergonomic trainings and environmental modifications in
reducing MSD incidence, thereby providing stronger
evidence to refine targeted interventions and sustainably
improve worker health outcomes.
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