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Occupational accidents remain a major issue in the informal industrial sector,
particularly in welding workshops where workers are exposed to various
occupational hazards. Data from BPJS Employment, Jayapura Branch, reported an
increase in occupational accident cases in Jayapura Regency from 288 cases in
2019 to 329 cases in 2020. This study aimed to analyze factors associated with
occupational accidents among welding workers in Waibu District, Jayapura
Regency. This study used an analytic observational design with a cross-sectional
approach. The research was conducted in eight welding workshops in Waibu
District, involving 36 welding workers selected through total sampling. Data were
collected using a structured questionnaire. The independent variables included age,
education level, knowledge, and length of employment, while the dependent variable
was the occurrence of occupational accidents. Data were analyzed using univariate
and bivariate analyses with the Chi-square test. The results showed that among the
36 respondents, 50.0% were aged =35 years, 66.7% had a low educational level
(elementary to junior high school), 50.0% had poor knowledge, and 66.7% had
worked for less than five years. Bivariate analysis revealed no significant association
between age (p = 0.469) and length of employment (p = 0.124) with occupational
accidents. However, education level (p = 0.020) and knowledge (p = 0.030) were
significantly associated with occupational accidents among welding workers. In
conclusion, education level and occupational safety knowledge were significantly
associated with occupational accidents among welding workers in Waibu District,
while age and length of employment were not associated. Improving workers’
knowledge through occupational safety and health education and training is
recommended to reduce the risk of workplace accidents.
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1. INTRODUCTION

Occupational accidents remain a major public health and occupational safety issue
in both formal and informal work sectors and continue to have substantial impacts on
workers, employers, and surrounding communities (Adei, Agyemang-Duah, & Mensah,
2022; Lee, & Di Ruggiero, 2022; Shams, 2024; Widowati et al., 2024; Ronconi, Anchorena,
& Paz, 2025). Occupational accidents can lead to physical injury, disability, decreased
productivity, economic losses, and even death. These incidents are generally influenced
by two major factors, namely unsafe human behavior and unsafe working environments
(Nastiti & Dian, 2021). Human factors are recognized as the dominant contributor to
workplace accidents, with previous studies reporting that approximately 80-85% of
accidents are associated with negligence, lack of awareness, or unsafe actions performed
by workers and other personnel involved in industrial processes. Such unsafe actions may
originate from designers, engineers, supervisors, machine operators, contractors, or
maintenance workers, indicating that occupational safety is strongly influenced by human
behavior and knowledge.

One occupational group with a high risk of workplace accidents is welding workers.
Welding activities involve direct exposure to multiple hazards, including high
temperatures, electrical current, ultraviolet (UV) radiation, sparks, toxic fumes, excessive
noise, and sharp metal materials. In developing countries, the demand for welders
continues to increase due to rapid industrialization and urbanization, resulting in a greater
number of workers being exposed to occupational hazards. However, many welding
workers still have limited understanding of occupational safety procedures and the
appropriate use of personal protective equipment (PPE), while some employers fail to
provide adequate safety facilities (Endriastuty & Adawia, 2018). According to the World
Health Organization (WHO), Occupational Health and Safety (OHS) aims to maintain and
improve workers’ physical, mental, and social well-being. In the welding sector,
inadequate knowledge and unsafe work practices may increase the risk of burns, electric
shocks, eye injuries, respiratory disorders, and metal fume fever. Therefore, improving
worker awareness and safety behavior is essential to reducing occupational accidents
among welders.

Several studies have identified multiple hazards associated with welding activities,
including electric shock, explosions, fire, toxic gas exposure, optical hazards, and unsafe
work environments (Ekefre, Ekanem, & Ikpe, 2024; Murugan, & Sathiya, 2024). Electric
shock may occur due to direct contact with uninsulated electrical equipment, while welding
sparks and hot slag can trigger fires and explosions, particularly in poorly managed
workplaces (Nastiti & Munawir, 2021). Globally, occupational accidents remain a
significant concern. According to the International Labour Organization (ILO),
approximately 2.78 million workers die annually due to occupational accidents and work-
related diseases, while around 374 million workers experience non-fatal occupational
accidents each year (Zurriya, Thamrin, & Ikhtiar, 2019). In Indonesia, data from BPJS
Ketenagakerjaan showed that occupational accident cases increased from 123,040 cases
in 2017 to 234,270 cases in 2021, indicating a continuous upward trend. Most accidents
occur in high-risk sectors such as construction and metalwork industries, including welding
workshops. These findings demonstrate that occupational accidents among welders
remain an important occupational health problem requiring further investigation.

Previous studies have reported a high prevalence of occupational accidents among
welding workers. Zahara (2018) found that 53.3% of welders in Medan District had
experienced workplace accidents, including electric shocks, falls, and contact with
hazardous materials. Similarly, Tanjung et al. (2022) reported that 54.5% of welding
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workers experienced occupational accidents, with significant associations identified
between accidents and factors such as age, education, length of employment, knowledge,
work attitude, PPE use, and work environment. Although several studies have examined
occupational accidents among welders, most research has focused on industrial areas in
western Indonesia and has primarily emphasized behavioral and environmental factors
separately. Limited studies have specifically explored the relationship between worker
characteristics such as age, education, knowledge, and length of employment with
occupational accidents among informal welding workers in eastern Indonesia, particularly
in Jayapura Regency. This condition represents an important research gap because
differences in educational background, occupational safety awareness, and workplace
conditions may influence accident patterns among workers in different regions. The
novelty of this study lies in its focus on welding workshop workers in Waibu District,
Jayapura Regency, an area that has received limited attention in occupational health
research, while simultaneously analyzing multiple individual factors associated with
occupational accidents in the informal welding sector.

Based on a preliminary survey conducted on March 20, 2023, data obtained from
the Department of Industry and Trade showed that there were eight welding workshops in
Waibu District with a total of 32 workers. Several workers reported having experienced
occupational accidents, including exposure to welding sparks, electric shocks, abrasions,
and cuts during metal-cutting activities. If these conditions persist, workers may develop
welding-related health problems such as conjunctivitis, burns, asthma, bronchitis,
emphysema, and metal fume fever. Considering the increasing number of occupational
accidents and the limited evidence regarding accident-related factors among welding
workers in Waibu District, this study aimed to analyze the factors associated with
occupational accidents among welding workshop workers in Waibu District, Jayapura
Regency.

. METHOD

This study employed a quantitative analytic observational design using a cross-
sectional approach. A cross-sectional study is conducted to identify the relationship
between risk factors and outcomes through observation or data collection at a single point
in time (Notoatmodjo, 2018). In this design, all variables were measured simultaneously
without any follow-up period. This study also obtained ethical approval from the Health
Research Ethics Committee of the Health Polytechnic of the Ministry of Health Jayapura
with ethical clearance number 222/KEPK-J/V/2023.

The study was conducted from April to May 2023 in Waibu District, Jayapura
Regency. The research sites included eight welding workshops operating within the
district. The study population consisted of all welding workers employed in these
workshops. A total of 36 respondents participated in the study, and the sampling technique
used was total sampling, in which all eligible workers were included as study participants.
Data were collected using a structured questionnaire as the primary research instrument.
The independent variables examined in this study were age, education level, knowledge,
and length of employment, while the dependent variable was the occurrence of
occupational accidents among welding workers.

Data analysis was performed using univariate and bivariate analyses. Univariate
analysis was used to describe the characteristics of respondents and the distribution of
each variable in the form of frequencies and percentages. Bivariate analysis was
conducted to determine the association between independent variables and occupational
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accidents using the Chi-square test. Statistical significance was determined at a 95%
confidence level (a = 0.05), and a p-value < 0.05 was considered statistically significant.

. RESULTS AND DISCUSSION
Table 1. Frequency Distribution of Respondents by Age, Education Level, Knowledge
Level, and Length of Service of Welding Shop Workers in Waibu District

Variable Category Frequency (n) Percentage (%)
Age = 35 years 18 50.0
< 35 years 18 50.0
Education Level Low 24 66.7
High 12 33.3
Knowledge Level Poor 18 50.0
Good 18 50.0
Length of Employment < 5 years (Short) 24 66.7
> 5 years (Long) 12 33.3

Based on Table 1, of the 36 respondents included in the study, half of the
respondents were categorized as younger workers (n = 18; 50%), while the remaining half
were categorized as older workers (n = 18; 50%). In terms of education level, the majority
of respondents had a low level of education, accounting for 24 individuals (66.7%),
whereas 12 respondents (33.3%) had a higher level of education. Regarding knowledge
level, the distribution was equal, with 18 respondents (50%) categorized as having poor
knowledge and 18 respondents (50%) as having good knowledge. With respect to length
of employment, most respondents had a shorter duration of work experience, with 24
individuals (66.7%) classified as having a short working period, while 12 respondents
(33.3%) had longer work experience.

Table 2. Distribution of Occupational Accident Experience and Types of Occupational
Accidents Among Welding Workers in Waibu District (n = 36).

Variable Category Frequency (n) Percentage (%)
Occupational Accident Ever experienced 25 69.4
Experience
Never experienced 11 30.6
Total 36 100.0
Types of Occupational Electric shock 11 30.6
Accidents*
Exposure to welding 10 27.8
sparks
Cuts/abrasions 5 13.9
Slipping 2 5.6
Hit by falling objects 2 5.6
Falls 1 2.8
Injuries from sharp 1 2.8
objects
Total multiple 32 88.9
responses

*Multiple responses were allowed.

Based on Table 2, the majority of respondents (69.4%) reported having experienced
occupational accidents, while 30.6% had never experienced workplace accidents. This
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finding indicates that occupational accidents are relatively common among welding
workers in Waibu District and reflect the presence of considerable occupational hazards
in welding activities.

The most frequently reported types of occupational accidents were electric shocks
(30.6%) and exposure to welding sparks (27.8%), followed by cuts or abrasions (13.9%).
Other accidents included slipping (5.6%), being struck by falling objects (5.6%), falls
(2.8%), and injuries caused by sharp objects (2.8%). The total percentage of accident
types exceeded 100% because several respondents experienced more than one type of
occupational accident.

These findings suggest that welding workers are exposed to multiple workplace
hazards, particularly electrical, thermal, and mechanical risks. Therefore, strengthening
occupational safety practices, improving compliance with personal protective equipment
(PPE) use, and enhancing workplace hazard control are essential to reduce the
occurrence of occupational accidents among welding workers.

Table 3. Association Between Respondent Characteristics and Occupational Accidents
Among Welding Workers in Waibu District (n = 36).
Experienced

Variable Category Accident No Acmdeont To(t’al p-value
n (%) n (%) n (%)
Age > 35 years 11 (61.1) 7 (38.9) 18 (100) 0469
< 35 years 14 (77.8) 4 (22.2) 18 (100) '
Education Low 20 (83.3) 4 (16.7) 24 (100)
Level 0.020*
High 5(41.7) 7 (58.3) 12 (100)
Knowledge  Poor 16 (88.9) 2(11.1) 18 (100)
Level 0.030*
Good 9 (50.0) 9 (50.0) 18 (100)
Length of <5 years 19 (79.2) 5(20.8) 24 (100)
Employment (Short)
> 5 years 6 (50.0) 6 (50.0) 12 (100) 0.124
(Long)
Total 25 (69.4) 11 (30.6) 36 (100)

*Statistically significant at p < 0.05.

Based on Table 3, respondents aged <35 years had a higher proportion of
occupational accidents (77.8%) compared to respondents aged 235 years (61.1%).
However, the Chi-square test showed no statistically significant association between age
and occupational accidents (p = 0.469), indicating that age was not a significant factor
associated with workplace accidents among welding workers in this study.

In terms of education level, respondents with low educational attainment were more
likely to experience occupational accidents (83.3%) compared to those with higher
education (41.7%). The Chi-square analysis demonstrated a statistically significant
association between education level and occupational accidents (p = 0.020), suggesting
that workers with lower education levels had a greater risk of workplace accidents.

Similarly, respondents with poor knowledge showed a substantially higher
proportion of occupational accidents (88.9%) than respondents with good knowledge
(50.0%). Statistical analysis revealed a significant association between knowledge level
and occupational accidents (p = 0.030). This finding indicates that inadequate knowledge
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regarding occupational safety may increase the likelihood of accidents among welding
workers.

Regarding length of employment, workers with shorter work experience (<5 years)
experienced more occupational accidents (79.2%) compared to workers with longer work
experience (>5 years) (50.0%). Nevertheless, the Chi-square test indicated that the
association between length of employment and occupational accidents was not
statistically significant (p = 0.124). Therefore, length of employment was not identified as
a significant determinant of occupational accidents in this study. Overall, the findings
suggest that education level and knowledge were significant factors associated with
occupational accidents, whereas age and length of employment were not significantly
associated.

The findings of this study revealed that the prevalence of occupational accidents
among welding workers in Waibu District, Jayapura Regency, was relatively high, with
69.4% of respondents reporting having experienced workplace accidents. The most
frequently reported accident was electric shock, followed by exposure to welding sparks
and cuts or abrasions. Although the majority of these accidents were non-fatal, the high
prevalence indicates that welding workers remain highly exposed to occupational hazards
associated with electrical, thermal, and mechanical risks. This condition reflects
inadequate occupational safety practices and highlights the urgent need for strengthening
workplace safety measures, particularly in the informal welding sector.

The results showed that age was not significantly associated with occupational
accidents among welding workers (p > 0.05), even though younger workers experienced
a higher proportion of accidents compared to older workers. This finding suggests that
occupational accidents cannot be explained solely by age differences. Younger workers
may be more vulnerable due to limited work experience, lack of hazard awareness, and
unsafe work practices, whereas older workers may face risks related to fatigue, declining
physical capacity, and prolonged exposure to occupational hazards. Therefore, both age
groups possess different risk characteristics that may contribute to workplace accidents.
This finding is consistent with the study conducted by Mudasir et al. (2022), which also
reported no significant relationship between age and occupational accidents.

In contrast, education level was found to have a statistically significant association
with occupational accidents (p < 0.05). Workers with lower educational attainment were
more likely to experience occupational accidents than those with higher levels of
education. Educational background may influence an individual’s ability to understand
occupational safety procedures, recognize workplace hazards, and apply preventive
measures during work activities. Workers with limited educational attainment may have
difficulties understanding safety instructions, standard operating procedures, and the
importance of using personal protective equipment (PPE) consistently. This finding is in
line with previous research conducted by Tanjung et al. (2022), which demonstrated a
significant relationship between education level and occupational accidents. Moreover,
this result supports the theory proposed by Triwibowo & Puspihandani (2013) and is
reinforced by recent studies (Hong et al., 2023; Zeng, Zhong, & Naz, 2023; Islam et al.,
2025), which emphasize that education plays an important role in shaping safety behavior,
improving risk perception, and increasing compliance with occupational safety regulations.

Knowledge level was also significantly associated with occupational accidents (p <
0.05). Workers with poor occupational safety knowledge experienced more workplace
accidents compared to workers with good knowledge. This finding indicates that
knowledge regarding occupational safety and health (OSH) is a critical factor in preventing
accidents in welding activities. Adequate knowledge enables workers to identify potential
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hazards, follow safe working procedures, and use PPE appropriately during welding
processes. Conversely, limited knowledge may increase unsafe behavior and reduce
awareness of workplace risks. This result is consistent with the findings of Nastiti &
Munawir (2021), who reported that improved safety knowledge contributes to safer work
practices and reduces the risk of occupational accidents. Therefore, regular occupational
safety training and health education programs are essential to improve workers’
awareness and promote safer behavior in welding workshops.

Although workers with shorter job tenure (<5 years) reported a higher proportion of
occupational accidents, this study found no statistically significant relationship between
length of employment and occupational accidents (p > 0.05). This finding suggests that
longer work experience does not necessarily guarantee safer working behavior. Workers
with longer employment duration may become overly confident or less compliant with
safety procedures, while newer workers may lack sufficient practical skills and experience
in hazard management. In addition, occupational accidents may also be influenced by
other factors such as workplace supervision, availability of PPE, work environment
conditions, and compliance with occupational safety standards. Previous studies have
similarly reported that the use of PPE and adherence to safety protocols are more
influential in preventing accidents than work experience alone (Boakye et al., 2022;
Millington, Chilcott, & Williams, 2022; Al-Bayati et al., 2023; Khoshakhlagh et al., 2024;
Lohiniva et al., 2025).

Overall, this study demonstrates that education level and occupational safety
knowledge are important determinants of occupational accidents among welding workers
in Waibu District, while age and length of employment were not significantly associated
with accident occurrence. These findings emphasize the importance of strengthening
occupational safety education, providing regular training programs, improving workers’
safety awareness, and promoting consistent use of PPE to reduce occupational accidents
in welding workshops.

This study has several limitations. First, the cross-sectional design only describes
associations between variables and cannot establish causal relationships. Second, the
relatively small sample size and focus on welding workshops in a single district may limit
the generalizability of the findings to other settings or industrial sectors. Third, data
collection relied on self-reported questionnaires, which may introduce recall bias and
reporting bias among respondents. In addition, this study did not assess other potential
factors related to occupational accidents, such as workplace environmental conditions,
safety supervision, work attitudes, and compliance with PPE use, which may also
influence accident occurrence. Future studies are recommended to involve larger
samples, include additional occupational safety variables, and apply longitudinal designs
to obtain a more comprehensive understanding of factors associated with occupational
accidents among welding workers.

. CONCLUSION

Based on the results of this study, it can be concluded that the majority of welding
workers in Waibu District, Jayapura Regency, were older workers, had low educational
attainment, insufficient occupational safety knowledge, and relatively short work
experience. The findings also showed that educational level and knowledge were
significantly associated with the occurrence of occupational accidents, whereas age and
length of employment were not significantly associated with workplace accidents among
welding workers. These results indicate that workers with lower levels of education and
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inadequate occupational safety knowledge are more likely to experience occupational
accidents.

The findings of this study imply that improving workers’ educational and knowledge-
related aspects is essential in reducing occupational accidents in welding workshops.
Occupational safety and health (OSH) training, regular safety education programs, and
increased awareness regarding the proper use of personal protective equipment (PPE)
should be prioritized by workshop owners and related stakeholders. Strengthening
workplace safety culture and supervision may also contribute to minimizing unsafe work
practices and reducing accident risks among welding workers.

Future studies are recommended to involve larger sample sizes and broader study
locations to improve the generalizability of the findings. Further research should also
examine additional factors associated with occupational accidents, such as work
environment conditions, safety supervision, worker attitudes, compliance with PPE use,
workload, and occupational stress. Moreover, longitudinal or cohort study designs are
recommended to better identify causal relationships between occupational risk factors and
workplace accidents among welding workers.
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