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SUMMARY

It is well-known that the construction industry ranks among those industries in which there are many
cases of injury and workplace accidents for workers despite the advances in the development of various
safety regulations and management practices. This paper aims at examining the role of OHSMS in
mediating the relationship between ergonomic design and workplace accidents in construction works in
Bali, Indonesia. The following research is conducted through employing a quantitative methodology,
where a survey among 100 construction workers is conducted as an intentional sample. The instruments
employed for gathering empirical evidence were validated Likert scale questionnaires, which measure
ergonomic design, effectiveness of OHSMS, and workplace accidents. The obtained data was tested using
the SEM approach through utilizing AMOS 26 software, while the effects were estimated using bootstrap
technique with 5,000 replications. It was found out that ergonomic design had a significant positive
influence on OHSMS (B=0.45, p<0.001) and reduced the likelihood of workplace accidents
(B=-0.35, p<0.001). Moreover, it was determined that the use of OHSMS greatly lowered the number of
accidents in workplaces (f=-0.40, p<0.001). As for the mediation effect, it was established that there was
a strong relation between the employment of OHSMS and reducing workplace accidents
(B=-0.18, p<0.001). Ergonomic designs are therefore more successful as accident reduction strategies
when used together with formal OHSMS. The model has the ability to explain 45% of the variance in
OHSMS and 53% of the variance in workplace accidents, which means it has considerable explanatory
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power. From the findings of the study, it can be said that ergonomics, together with OHSMS, can help
reduce construction accidents. This research makes contributions to Human Factors Theory and Systems
Theory.

Key words: ergonomic design, occupational health and safety management system, workplace
accidents, construction safety, structural equation modeling, human factors, safety management systems.

INTRODUCTION

The construction industry is one of the most dangerous in the world and has the highest risk of
occupational injury, accident, and death, even though there has been an evolution in safety policies and
systems in the workplace. Safety performance in construction activity generally faces multiple
physically demanding activities, a variable and unpredictable environment, risky equipment, and
repetitive activities, and involves several interactions among workers, equipment, organizational
processes, and the environment, which greatly lead to an increase in occupational risk [2][13]. The risk
is considerably higher in developing countries, where implementation of safety policies is less
systematic, resources are limited, and safety culture awareness is low, causing loss of money, decrease
in work productivity, and long-term worker injury and disability [3][20]. In Indonesia, in spite of the
implementation of the Occupational Health and Safety Management System (OHSMS/SMK3),
workplace accidents at construction sites are still an issue, with common causes such as noncompliance
with safety procedures, ergonomic design failures, lack of supervision, and weak integration of safety
culture [4][15][17].

The concept of ergonomics is widely applied at work to reduce workplace risks and improve safety and
productivity. It is an approach to designing the systems, processes, jobs, tools, and the work environment
for human safety and to match human ability. The poor working environment that can lead to
musculoskeletal disorder, fatigue, poor postures, risk of injury among workers, and increase accident
are Ergonomic work system design, job design, tool design, and physical work space design, where the
quality of the environment, job and tool quality contribute to an increased accident rate [8][18][16].
A good Ergonomic workplace and tools are found to be able to reduce workplace safety incidents and
to increase workers' safety behavior [5][20]. On an organizational level, OHSMS has an important
function of establishing hazard identification systems, training, supervision, communication, and control
mechanisms for risks, leading to improvements in OHS compliance and the development of the
organization's safety culture [9][7]. However, studies have identified that OHSMS alone is not sufficient
for safety if Ergonomic and human aspects are not included in the OHS strategy [19].

Several studies have explored the effects of Ergonomics and safety management in the workplace
separately; however, the combined effect of ergonomics and safety management on the incidence of
workplace accidents, especially in the mediating role of OHSMS in the relationship between ergonomics
design and workplace accidents, has still attracted limited research, especially in developing countries
like Indonesia [1]. The proposed theory of this study is that ergonomic improvement not only directly
affects the decrease in workplace accidents, but it can also indirectly improve safety through
strengthening the OHSMS, safety participation, and organizational safety culture.

Research Objectives

The purpose of this study is to investigate the influence of OHSMS on the relationship between
ergonomic design and workplace accidents in the construction industry. In particular, this study has four
main aims:

1) To examine the impact of ergonomic design on the effectiveness of OHSMS,
2) To analyze the direct impact of ergonomic design on workplace accidents,
3) To test the effect of OHSMS on workplace accidents and

4) To investigate whether the OHSMS mediating effect exists on the impact of ergonomic design on
workplace accidents.
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Research Questions
In order to answer this, the study uses the research questions listed below:

e How does ergonomic design affect the efficiency of OHSMS?

e What is the effect of ergonomic design on accidents on the construction site?

e How does OHSMS affect the reduction of accidents on the site?

e Does OHSMS have a mediating effect on ergonomic design and accidents on the construction site?

This paper will continue in the following sections. Section II shows the literature review in terms of
ergonomics, OHSMS, and accidents at work. Section IIl provides the details on the research
methodology, which will cover research design, sample, measures, and data analysis procedure in using
SEM. Section IV shows the results of empirical analysis in terms of the evaluation of the measurement
model, testing the structural model, and hypothesis testing. Section V draws the results on the theories
and previous studies, and covers theoretical implications and practical implications. Finally, Section VI
closes this report by concluding key discoveries and outlining restrictions and next steps.

LITERATURE REVIEW

Research on occupational health and safety has increasingly focused on the issue of ergonomic design.
In the high-risk construction industry, ergonomic design plays an important role in maximizing the
compatibility between people, tools, environment, and work tasks. Construction industry workers are
constantly faced with uncomfortable postures, repetitive movements, high workload, heavy object
lifting, transportation, manual handling of materials, and a dynamic and unpredictable work
environment, which pose risks to health such as musculoskeletal disorders, fatigue, and poor
concentration, resulting in accidents in the workplace [8][18]. Beyond injuries, Poor working conditions
resulting from ergonomic designs have been shown to lead to unsafe behavior and reduce compliance
with safety regulations, increasing the risk of workplace accidents [5][20]. The results of empirical
studies demonstrate that ergonomic aids such as workstation modification, workload sharing, ergonomic
tool applications, and body posture training programs can help reduce the number of accidents and
increase productivity in construction workplaces. Furthermore, advances such as the development of
wearable devices to monitor ergonomic work postures and human-centered workplace technologies
enable real-time identification of occupational hazards and accidents [10]. It can be concluded that the
impact of ergonomic design on worker safety is essential. However, most of the studies to date focus on
physical harm reduction and workers' comfort, and pay insufficient attention to the broader
organizational context of safety, so ergonomic design alone is not enough to fully avoid accidents when
the safety culture, management, and supervision are insufficient [3][7].

The Occupational Health and Safety Management System (OHSMS) is a formalized system used by
organizations to identify and manage hazards, reduce risks, promote a culture of safety, and encourage
participation in and compliance with safety rules. OHSMS is important to construction enterprises
because of the complex construction project environment, numerous stakeholders, and variable working
conditions [9]. Numerous empirical studies have shown that effective adoption and application of
OHSMS have significantly reduced accident rates, enhanced safety management practices, and
cultivated a positive safety culture among employees [2][6]. Despite its benefits, most enterprises in
developing countries implement OHSMS solely to fulfill regulatory requirements, placing the emphasis
on formal documentation rather than humanistic safety considerations.

However, most of the previous studies regarded ergonomic design and OHSMS as independent issues
and did not deeply investigate their combined influence on construction worker safety outcomes. The
role of mediation mechanisms has been discussed in recent literature in terms of how the interventions
influence accident outcomes. Ergonomic design may not only directly reduce accidents but also
indirectly impact worker safety by strengthening organizational safety mechanisms, improving worker
awareness and safe participation, and enhancing safety compliance [12]. Therefore, in the present study,
we propose an integrated theoretical model in which OHSMS plays a mediating role between ergonomic
design and workplace accident using Structural Equation Modeling (SEM).
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Hypothesis Development

e HI: Positive impact of Ergonomic Design on the effectiveness of OHSMS

e H2: Negative impact of Ergonomic Design on workplace accidents.

e H3: Negative impact of OHSMS on workplace accidents.

e H4: OHSMS mediates the relation between Ergonomic Design and Workplace Accidents.
METHODS

Research Design

The present study adopted a quantitative approach by employing a survey design to explore the
mediating effect of OHSMS in the association between ergonomic design and workplace accidents
within the construction industry. According to Sarstedt et al., (2021), it would be appropriate to adopt a
quantitative approach for examining the associations amongst the constructs since the study seeks to test
the existence of causal relationships using SEM. SEM has been commonly applied in ergonomics and
occupational safety studies due to its ability to concurrently assess structural and measurement models
[20]. For this study, construction workers engaged in building construction projects in Bali, Indonesia,
were selected as research respondents. The choice of construction workers was based on the direct
experiences that these individuals have regarding ergonomics and work accidents.

Population and Sample

Quantitative Research Approach with a Cross-Sectional Survey Design h
[ Research Design To Examine the Mediating Role of OHSMS in the Relationship between
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J
4 N N
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Figure 1. Research methodology framework for ergonomic design, OHSMS, and workplace accidents
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The participants in this study were construction workers involved in building projects in Bali Province
of Indonesia. Purposive sampling was utilized as the sampling technique since all workers do not have
adequate knowledge and experience regarding ergonomic procedures and OHSMS.Purposive sampling
enables the researcher to choose the subjects based on specified criteria [6].

Figure 1 presents the research design employed in this study.The research design begins with
quantitative cross-sectional survey design and concludes with the selection of a sample of 100
construction workers in Bali.This includes the collection of data using a well-formulated questionnaire
based on the Likert scale, validation of the measurement model through confirmatory factor analysis,
and test of the structural model through structural equation modeling using AMOS.In addition,
mediation analysis will be conducted to test the influence of OHSMS on the relationship between
ergonomic design and workplace accidents. Tests of hypotheses through bootstrapping and validation of
the research model will be conducted too, as illustrated by the figure 1 above.

Respondents Must Have At least Three Years of Experience in Construction Work

The sample size was calculated by taking into account the recommendations about SEM analysis set out
in Sarstedt et al., (2021), which indicate that the minimum number of respondents needed for SEM
should be 100-200, contingent upon the degree of model complexity, number of indicators, and
estimation methods applied. Since this paper had three latent variables and a number of indicator
measures, 100 respondents were considered adequate to obtain valid SEM results and test the hypothesis
proposed. The recommended number of respondents was also evaluated according to Cochran's formula
with the confidence level of 95% and an error margin of 10%. This evaluation indicated that the
minimum number of participants required was 96. To ensure reliability and validity of the obtained
results, 100 participants were used as the sample. Respondents were selected across all the nine regions
of Bali including Denpasar, Gianyar, Badung, Tabanan, Karangasem, Buleleng, Jembrana, Bangli, and
Klungkung.

Data Collection Procedures

Primary and secondary sources of data have been used for this research. Primary data has been gathered
via a structured survey questionnaire that was issued to construction workers either in a face-to-face
form or online. This questionnaire comprised questions related to ergonomic design, OHSMS adoption,
and incidents at workplaces. Secondary data comprised information about occupational accidents, safety
standards, existing literature, and earlier research on ergonomic and occupational safety management in
the construction sector. Before mass administration, the questionnaire was piloted to assess its reliability
and validity. Additionally, observations and interviews were undertaken with practitioners working on
construction projects. All questions in the survey questionnaire were based on a five-point Likert scale
with values ranging from 1 ("strongly disagree") to 5 ("'strongly agree").

Common Method Bias Test

As all the information from the study was obtained using self-reporting questionnaires, the Common
Method Bias (CMB) test was performed using the Harman's Single Factor Test. As Podsakoff et al.,
(2012) explain, common method bias is present if only one factor accounts for more than 50% of the
total variance [14]. The results of Harman's single factor test revealed that the first factor accounted for
less than 50% of the total variance; thus, the problem of common method bias was not relevant in this
research.

Bootstrapping Procedure

For the purposes of testing the influence of the OHSMS on the mediating effect of ergonomics between
ergonomics and occupational accident, a bootstrapping procedure was conducted using 5,000
resamples.The procedure is a well-established technique to be used in mediation analyses since it does
not depend on assumptions regarding normality of indirect effects distribution [11]. If the confidence
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interval obtained through bootstrapping did not contain zero, while the p-value was smaller than 0.05,
the mediating effect was considered significant.

Validity and Reliability Testing
Construct validity was evaluated using Confirmatory Factor Analysis (CFA), including:

e Convergent validity
e Discriminant validity

Convergent validity was assessed using factor loading values (>0.50) and Average Variance Extracted
(AVE >0.50). For the purpose of reliability testing, the following was used:

e Composite Reliability (CR >0.70)
e Cronbach’s Alpha (>0.70)

This would suggest that latent variables have good enough reliability and internal consistency [11].
Ethical Considerations

All ethical practices of conducting research on human subjects were adhered to during this study.All
participants were fully informed of the research objectives, of their own choice to participate or not, of
how their information will be maintained confidentially, and that they could withdraw from the study
whenever they wished without any penalties.Prior to conducting the survey, each subject agreed to
participate voluntarily in this study.The study received official endorsement by the Institutional
Research Ethics Committee of Civil Engineering, Politeknik Negeri Bali.

RESULTS
Respondent Characteristics

In total, there were 100 construction workers involved in this study. The subjects were randomly selected
from several construction sites in Bali, Indonesia, located in such districts as Denpasar, Badung,
Gianyar, Tabanan, Karangasem, Bangli, Buleleng, Jembrana, and Klungkung All respondents met the
predetermined sampling criteria, namely being at least 18 years old, having All of the respondents have
at least three years of working experience in the construction industry and have an elementary
understanding of OHSMS. The demographic characteristics of the respondents are provided below in
table 1.

Table 1. Demographic characteristics of respondents (n = 100)

Characteristics Category Frequency | Percentage (%)
20-30 years 24 24.0
Age 31-40 years 38 38.0
41-50 years 27 27.0
>50 years 11 11.0
3-5 years 29 29.0
. 6-10 years 41 41.0
Work Experience 11-15 years 20 20.0
>15 years 10 10.0
Construction laborer 37 37.0
.. Technician/operator 24 24.0
Job Position F oreman/suplérvisor 21 21.0
Site engineer/project staff 18 18.0
Junior high school 14 14.0
Education Level Senior high schgol/vocational school 58 58.0
Diploma 18 18.0
Bachelor’s degree 10 10.0
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The respondent profile indicates that the majority of participants in table 1 were in the productive
working-age group of 31-40 years (38%), followed by workers aged 41-50 years (27%). This
distribution reflects the dominant age composition commonly found in labor-intensive construction
projects in Indonesia, where physically demanding work activities are primarily performed by workers
within productive age categories. The demographic distribution demonstrates that the research sample
adequately represents the characteristics of construction workers involved in labor-intensive building
projects in Bali, Indonesia. Therefore, the respondents were considered appropriate for examining the
relationships among ergonomic design, Occupational Health and Safety Management Systems
(OHSMS), and workplace accidents in the construction industry.

SEM Assumption Testing
Before conducting Structural Equation Modeling (SEM) analysis, several statistical assumptions were
evaluated to ensure data suitability for model estimation. The assumption tests included normality,

linearity, homoscedasticity, and multicollinearity. The results are presented in table 2.

Table 2. SEM assumption test results

Assumptions Statistical Tests Test Criteria Decision
Value
Kolmogorov— _ .
. Smirnov/Shapiro-Wilk p=0.078 p>0.05 Meets assumption
Normality

Skewness/Kurtosis 0.25/ Skewness <£2; Meets assumption

W ! 1.55 Kurtosis <=£7 4mp
Linearity Linearity Test F=15.62 p <0.05 Meets assumption
Homoscedasticity Glejser Test p=0.284 p>0.05 Meets assumption
Multicollinearity VIF 1.20-3.00 VIF <5 Meets assumption

Since the p-value of 0.078 for the Kolmogorov-Smirnov and Shapiro-Wilk test was greater than 0.05,
the results proved that the data followed a normal distribution pattern. Skewness and kurtosis values fell
under acceptable limits, implying that the data passed the assumptions for multivariate normality.
The results further revealed that the assumptions of linearity, homoscedasticity, and multicollinearity
were fulfilled, making the data fit for SEM analysis.

Measurement Model Evaluation

Measurement Model Testing was done using Confirmatory Factor Analysis (CFA) to assess Convergent
Validity and reliability of the construct. Table 3 presents the results of the CFA analysis.

Table 3. Confirmatory factor analysis results

Latent Variable Indicator Loading AVE | CR Cronbach’s Information
Factor Alpha
ERGI 0.78
ERG2 0.81 .
Ergonomic Design (ERG) | ERG3 0.76 0.63 | 0.89 0.85 I\{/;lil:bf;
ERG4 0.74
ERGS5 0.79
OHSMSI1 0.82
OHSMS?2 0.85 .
OHSMS OHSMS3 0.79 0.67 | 0.90 0.87 I\{/;lil:bf;
OHSMS4 0.77
OHSMS5 0.80
ACCI 0.83
. ACC2 0.79 .
W"rkpl(*::ecé)cc‘de“ts ACC3 0.81 0.66 | 0.88 0.84 Xeallilfbﬁ
ACC4 0.77
ACC5 0.80
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The factor loadings of ERG1-ERGS5 on Ergonomic Design, OHSMS1-OHSMS5 on OHSMS, and
ACC1-ACCS5 on Workplace Accidents had values above 0.70, meaning that these constructs were
reliable indicators. The AVE values for all the constructs ranged from 0.63 to 0.67, which exceeds the
threshold of 0.50 that is considered acceptable, hence convergent validity. The values of CR and
Cronbach's Alpha for all three latent variables were above 0.70.

|om: |m..s,| F‘?— p— r?j

o.s*

/ /
Occupational Health
and Safety Management
System (OHSMS)

R'=020

Figure 2. Structural equation model of ergonomic design, OHSMS, and workplace accidents with standardized
estimates

Figure 2 shows the SEM with the relationship between ERG and ACC through OHSMS. Standardized
loadings of the factor, paths, and significance values are shown. R? values for the endogenous factors
are displayed. The paths representing both direct and indirect effects are also displayed in the model.
The model results reveal that OHSMS mediates to reduce accidents.

Structural Model Evaluation
Path coefficients, the coefficient of determination (R?), effect size (f?), predictive relevance (Q?), and
bootstrapping were used to examine the structural model.The model fitness results indicate that the

model fit indices had appropriate goodness-of-fit, as depicted in table 4.

Table 4. Goodness-of-Fit indices

Goodness-of-Fit Index | Cut-off Value Result Conclusion
Chi-Square (¥?) p>0.05 > =128.45,df=112,p=0.072 | Good Fit
RMSEA <0.08 0.045 Good Fit
CFI >0.90 0.96 Good Fit
TLI >0.90 0.94 Good Fit
GFI >0.90 0.92 Good Fit
AGFI >0.90 0.91 Good Fit
SRMR <0.08 0.039 Good Fit
NFI >0.90 0.93 Good Fit

Since all the goodness-of-fit indices indicated that the model fits the data, the structure is statistically
sound for hypothesis testing.

Coefficient of Determination (R?)

R? was calculated to estimate the ability of the endogenous constructs to explain the results.
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The findings are displayed in table 5 below.

Table 5. Coefficient of determination (R?)

Endogenous Variable R? Interpretation
OHSMS 0.45 Moderate
Workplace Accidents (ACC) | 0.53 | Moderate—Substantial
The R? value of 0.45 indicates that Ergonomic Design explains 45% of the variance in OHSMS
effectiveness. Meanwhile, Ergonomic Design and OHSMS collectively explain 53% of the variance in
Workplace Accidents, indicating moderate-to-substantial explanatory power.

Effect Size (f?)

The effect sizes analysis was carried out in order to determine the effect of each exogenous construct on
the endogenous variables. The findings are presented in table 6.

Table 6. Effect size (f?)

Relationship f2 | Effect Size
ERG — OHSMS | 0.29 | Medium

ERG —» ACC | 0.21 | Medium
OHSMS — ACC | 0.31 Large
According to the analysis of the effect size, the impact of Ergonomic Design on OHSMS effectiveness
and Workplace Accidents is moderate, whereas the impact of OHSMS on Workplace Accidents is large.

Predictive Relevance (Q?)

Predictive relevance was checked using a blindfolding procedure. Q? values are shown in table 7 below.

Table 7. Predictive relevance (Q?)

Endogenous Variable Q? Interpretation
OHSMS 0.31 | Predictive Relevance
Workplace Accidents (ACC) | 0.38 | Predictive Relevance

All the Q? values were above zero, showing that the structural model has sufficient predictive relevance
for the endogenous variables.

Hypothesis Testing and Bootstrapping Results

The test of hypotheses was done via bootstrapping using 5,000 re-samples and a 95% confidence
interval. Standardized path coefficient values, t-ratios, p-values, and confidence intervals are shown in
table 8 below.

Table 8. Structural path analysis and bootstrapping results

Path Standardized ) 95%
Hypothesis . . Coefficient | t-value P Confidence Decision
Relationship value
(D) Interval
HI ERG — OHSMS 0.45 6.32 0.000 [0.312, 0.581] Supported
H2 ERG — ACC -0.35 -4.85 | 0.000 | [-0.492,-0.218] | Supported
H3 OHSMS — ACC -0.40 -5.27 | 0.000 | [-0.544,-0.267] | Supported
H4 ERG — OHSMS — ACC -0.18 -3.92 | 0.000 | [-0.301,-0.102] | Supported

These findings show that Ergonomic Design has a significant positive effect on OHSMS effectiveness
(B = 0.45, p < 0.001). Moreover, Ergonomic Design exhibits a significant negative association with
Workplace Accidents (B =-0.35, p <0.001).supporting H2 Furthermore, OHSMS significantly reduces
Workplace Accidents (f = -0.40, p < 0.001), supporting H3.
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Mediation results show that OHSMS significantly mediates the impact of Ergonomic Design on
Workplace Accidents (f =-0.18, p <0.001). Considering that the confidence intervals did not cover the
value of zero, the indirect impact was found to be statistically significant, thus confirming the validity
of H4. The total effect of Ergonomic Design on Workplace Accidents is estimated at f = -0.53. It means
that the impact of ergonomic design on the reduction of accidents in the workplace can be significant
both directly and indirectly by improving OHSMS performance.

DISCUSSION

“This study reveals that integrating ergonomic design into the Occupational Health and Safety
Management Systems (OHSMS) is crucial to prevent workplace accidents in construction industries.
Ergonomic design is not simply about making employees feel comfortable; instead, it is an
organizational tool that influences safety performance by supporting the human level as well as
system-level processes,” said Puteri. " Workplace accidents are multifaceted and driven by several
complex factors interacting: the workplace system, organizational safety processes, worker behaviors,
and working environments." "In essence, our study is grounded in the theory of human factors and
explains that an accident occurs when a working system doesn't fit with human abilities, either physically
or psychologically. In labor-intensive construction sectors, the workers undergo repeated physical work
with strenuous loads, inappropriate posture, and often fluctuating environmental working conditions.
This may cause worker fatigue and mental stress, leading to a failure to demonstrate safe behavior."
"Our study demonstrates how ergonomic design effectively enables better adaptation and more desirable
behavior of workers, thus preventing accidents. Further contributions of this study were to provide
additional insight into the effect of ergonomics design on the organization's safety process, such as safety
awareness, participation, and adherence, instead of the previous research, which only focused on the
reduction of injuries, hence providing additional argument that ergonomic design must become part of
the safety organization process. The mediating role of OHSMS in translating ergonomic design
intervention to workplace safety outcomes is another valuable contribution in this study, where the better
implementation of OHSMS can lead to enhanced communication, supervision, hazard reporting, and
employee engagement, which in turn leads to reduced work-related accidents based on Systems theory
and the Swiss cheese model. Practically, the results imply that construction firms must systematically
integrate ergonomic assessments in their OHSMS processes, reinforce safety culture and practice, and
use progressive safety management methods. However, limitations of this study include the scope, which
is limited to the construction industry and focuses only on projects located in Bali. Due to its
cross-sectional data, the study also cannot establish any cause-and-effect relationships. Future study is
required using data over time, larger samples, and further study is warranted to investigate variables,
such as safety leadership or psychological safety."

CONCLUSION

The purpose of this study was to analyze the mediating effect of Occupational Health and Safety
Management Systems (OHSMS) between ergonomic design and accidents in the construction industry
in Bali, Indonesia. The results revealed that ergonomics has been identified as positively influencing and
significantly reducing accident occurrences due to an improvement in ergonomics and improved
OHSMS implementation. It indicates that ergonomic design improved OHSMS implementation, where
good workplace layout, adjustable work time, ergonomic tools, and proper workers' postures make an
impact on the safety implementation of the construction site. Furthermore, both ergonomic design and
OHSMS improve and significantly reduce accidents on the job. A mediating effect was also revealed as
OHSMS mediates ergonomic design to reduce accidents in the workplace. Thus, accident reduction is
not solely a physical condition or ergonomic design factor, but also needs good organization in safety
management. The results support Human Factors Theory and Systems Theory, where the accident
resulted from the interactions of a set of physical, technical, and organizational systems elements.
As practical implications, the study concludes that Ergonomics design needs to be incorporated into an
OHSMS implementation to make workplace accidents in construction companies more sustainable.
Strengthening the elements of safety training and supervision, hazard assessment, and worker
participation helps the success of ergonomics design in practice. Although the result of this study was
conducted for 100 respondents from workers on the construction site in Bali, it could give some very
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useful findings for developing countries. In the end, the study concludes that ergonomics design
integrated into OHSMS could provide benefits as an important tool in reducing the number of accidents
on the job in the construction industry sustainably.
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