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Abstract. Introduction: Accident investigation is essential in safety management, aiming to 
identify causes and prevent recurrence. Despite various methodologies, gaps remain in 
information collection and human factors integration. Since data collection is the foundation of 
investigations, deficiencies can compromise conclusions. This study reviews literature on human 
factors, focusing on their integration into investigation of occupational accidents. The review 
explores the nature of human factors and investigation methods that address cognitive, 
psychological, and organisational dimensions. The study also proposes an integrated 
investigation flow that combines these methodologies to enhance the accuracy and effectiveness 
of accident investigations. 
Methods: A literature review was conducted using academic databases. Keywords included 
‘accident investigation’, ‘human factors’, and ‘occupational safety’. Inclusion criteria focused on 
articles, books, and reports from 1990 to 2025, covering topics of interest and safety-critical 
industries. Relevant literature was screened and analysed based on its contributions to the 
research topic. Key investigation methodologies were analysed for their strengths and limitations. 
Results: The study revealed a multitude of methodologies available, each with its own set of 
strengths and limitations. HFACS, HEART and FMEA methods were analysed for their potential 
to systematically integrate human factor. While these methodologies demonstrate significant 
promise, their implementation remains inconsistent due to challenges related to training, 
organisational culture, and resource allocation. 
Conclusions: This review emphasizes the importance of integrating human factors into accident 
investigation methodologies to enhance workplace safety. While traditional methods remain 
valuable for their accessibility, systemic approaches are essential for addressing complex socio-
technical systems. Future efforts should prioritize investigator training and promotion of positive 
organisational culture to mitigate human factor challenges and improve investigative outcomes. 
 
Key words: occupational accident investigation, human factors, investigation models,  
safety-critical industries. 

 



94 

INTRODUCTION 
 

Production industry has witnessed significant advancements in automation and 
technological innovation over recent decades, which have led to increased operational 
efficiency and a marked reduction in manual labour-intensive processes. Despite these 
achievements, occupational accidents remain a persistent concern, with significant 
impact on human resources and productivity of entities (Laske et al., 2022; Estudillo et 
al., 2024). Studies indicate that even in automated industries, human factors continue to 
play a significant role in workplace incidents, often surpassing technical failures. 
(Dekker, 2006; Fernández-Muñiz et al., 2017; Pačaiová et al., 2021). 

Data from the Latvian State Labour Inspectorate further supports these conclusions. 
It reveals that unsafe human actions are a significant cause of occupational accidents. 
These actions include non-compliance with safety regulations, failure to use safety 
equipment, and working under the influence of alcohol. Although the proportion of 
accidents caused by these actions has declined from 33% in 2021 to 18% in 2023, it 
remains a critical factor in workplace safety. Deficiencies in work organisation, such as 
insufficient training, poor supervision, and inadequate task control, have also played a 
major role in workplace accidents. These deficiencies peaked at 35% in 2022. Traffic 
rule violations have consistently contributed to workplace accidents, accounting for 25% 
in 2023. Although less prominent, unsatisfactory workplace conditions, such as the use 
of damaged equipment or inadequate safety tools, were cited as causes of 7% of 
accidents in 2023. Additionally, workplace violence emerged as a cause for the first time 
in 2023, accounting for 4% of accidents. The analysis of occupational accident causes 
from 2019 to 2023 in Latvia supports the conclusion that human factors remain a 
predominant cause of workplace incidents (Latvian State Labour Inspectorate, 2024). 

Occupational accidents were once viewed as a linear sequence of events. Today, 
they are recognized as complex errors resulting from interactions between human, 
technological, and environmental factors, emphasizing the need for effective human 
factors management (Dekker, 2006; Salguero-Caparros et al., 2015). However, 
integrating human factors into occupational accident investigations remains challenging 
due to limited expertise, inconsistent methodologies, and insufficient training (Burban, 
2016). As emphasised by Randle, human factors play a fundamental role in process 
safety management within a system, which includes the following elements: people, 
tasks, equipment and interfaces, environment, organisations, in which they work, and 
location in the world (Randle, 2021). 

This challenge is compounded by the lack of a unified definition or understanding 
of what constitutes ‘human factors’. Researchers and practitioners often interpret human 
factors differently, depending on their disciplinary backgrounds or the specific contexts 
in which they operate. The aim of this study is to explore integration of human factors 
into occupational accident investigations and answer following research questions: 

• How have definitions and concepts of human factors evolved, and what is their 
relevance to occupational accident investigations today? 

• How are human factors integrated into occupational safety investigations? 
• What investigation methods are effective in identifying human factor in 

occupational accident investigations? 
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METHODS 
 

This study employed a systematic literature review approach to identify and analyse 
relevant research on integrating human factors into occupational accident investigations. 
Scopus database was queried to search for sources written in English and published 
between 1995 and 2025. Keywords used in the search strategy included combinations of 
terms ‘accident investigation’, ‘human factors’, and ‘occupational safety’. Boolean 
operator (AND) was employed to refine the search queries. 

The inclusion criteria were: 
• articles, books, and reports published between 1995 and 2025; 
• literature focusing on safety-critical manufacturing industries; 
• publications in English language; 
• Open access sources. 
Exclusion criteria included studies unrelated to occupational accidents, focused 

solely on technical or engineering failures without considering human factors. The 
search initially identified 144 potentially relevant studies. Studies, that did not meet the 
inclusion criteria, were excluded. After screening for relevance, 78 studies were selected 
for analysis. 

Among the wide range of investigation models identified, three methodologies - 
Human Factors Analysis and Classification System (HFACS), Human Error Assessment 
and Reduction Technique (HEART), and Failure Mode and Effects Analysis (FMEA) - 
emerged as particularly prominent in terms of relevance, theoretical grounding, and 
practical application to occupational safety contexts. These three frameworks were thus 
selected for focused analysis, evaluating their strengths, limitations, and application to 
human factors integration in occupational accident investigations. 

The collected information was analysed to address the research questions outlined 
in this study. Specifically, the data were categorized into three primary themes: 
(1) human factors within occupational environment setting, (2) parameters employed to 
evaluate human factors, and (3) human factors in accident investigation. 

By organizing the review into these topics, the analysis was aimed to explore 
current methodologies and propose a flow that improves accident investigation. 

 
RESULTS 

 
Human Factors within occupational environment setting 
Human factors refer to psychological, cognitive, physical, and organisational 

elements that influence human performance in workplace settings (Kroemer et al., 2010; 
Reyes et al., 2015). These factors shape how individuals interact with tasks, equipment, 
and their working environment, impacting safety outcomes. In accident investigations, 
human factors provide a crucial perspective for understanding not only immediate causes 
but also underlying organisational, cognitive, and behavioural issues that contribute to 
incidents (Dekker, 2006; Hollnagel, 2014). 
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Human factors can be categorized into three categories. Psychological factors: 
emotions, attitudes, and motivations that influence behaviour and decision-making 
(Gervasi et al., 2022). Cognitive factors: mental workload, situational awareness, and 
information processing that impact task performance (Endsley, 1997; Nicoletti & 
Padovano, 2019). Organisational factors: leadership, training quality, communication, 
and safety culture that shape workplace environments (Hale et al., 2015; Randle, 2021). 

The concept of human factors has evolved significantly over time. Early definitions 
defined human factors as the study of human interactions with machines and systems, 
emphasizing the need to adapt equipment to human capabilities rather than forcing 
individuals to adjust to poorly designed tools (Chapanis et al., 1949). Fitts (1951) 
introduced ‘man-machine system’ concept, highlighting the importance of interface 
design in reducing errors. This concept was later modified by Singleton to include 
cognitive psychology, emphasizing decision-making and problem-solving as critical 
components of human-machine interaction (Singleton, 1967). 

A significant shift in human factors theory occurred with the introduction of 
systemic approaches. Senders & Moray (1977) defined human factors as a discipline 
aimed at improving system design to accommodate human strengths and compensate for 
weaknesses, highlighting the importance of creating environments that proactively 
prevent human errors. Human-centred design concept emerged, emphasizing usability 
and user experience as key components of human factors. This approach encouraged 
system designers to focus on human capabilities and limitations, ensuring that systems 
are tailored to fit human needs rather than forcing users to adapt to poorly designed 
environments (Norman, 1986). Reason (1990) further advanced this systemic 
perspective by introducing the Swiss Cheese Model, which conceptualizes human error 
as a symptom of deeper organisational issues. This model illustrates how multiple layers 
of defence (such as supervision, training, or regulations) may have weaknesses, which, 
when aligned, create conditions for an accident to occur. This model remains a 
cornerstone in understanding human error and is widely applied across industries 
(Perneger, 2005; Larouzée, 2017; Larouzee & Le Coze, 2020). 

Contemporary definitions recognize the role of psychological and organisational 
aspects. This view has encouraged a shift away from focusing solely on individual errors 
to recognizing the systemic factors that shape employee behaviour. Hollnagel (2014) 
advocates for understanding how successful human performance is maintained, 
emphasising proactive strategies that identify and strengthen conditions that promote 
safe work practices. Whereas Randle (2021) points that human factors include not only 
individual performance but also interactions with tasks, equipment, work environment, 
and organisational structures. The modern understanding of ergonomics was 
significantly shaped by the International Ergonomics Association (IEA) under the 
presidency of Ian Noy. In 2000, the IEA formally adopted a definition that defined 
ergonomics as both a scientific discipline and practical profession, acknowledging its 
interdisciplinary nature and application across diverse sectors. Noy (2018) highlighted 
that this definition was crucial in uniting conflicting perspectives on whether ergonomics 
should be regarded as an academic discipline or a practical field. This definition remains 
one of the most important in modern safety research (Noy &William duPont IV, 2018). 
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Recent research by de Nobile et al. (2024) explored human factors in human-robot 
collaboration, addressing psychological, cognitive, and physical dimensions, 
emphasising the importance of interdisciplinary approaches to enhance productivity and 
safety in industrial settings. 

As noted by Roja & Kaļķis (2020), term ‘human factors’ is often used to describe 
the ability of individuals to collaborate with one another, interact with workplace 
equipment and tools, and engage with management systems while considering workplace 
culture. The modern understanding of human factors has broadened significantly, 
involving not only ergonomic and physical aspects but also distinguishes between 
psychological, cognitive and physical human factors. Human factors refer to psychological, 
cognitive, physical, and organisational elements that influence human performance in 
workplace settings (Reyes et al., 2015). These factors shape how individuals interact 
with tasks, equipment, and their working environment, impacting safety outcomes. In 
accident investigations, human factors provide a crucial perspective for understanding 
not only immediate causes but also underlying organisational, cognitive, and behavioural 
issues that contribute to incidents (Dekker, 2006; Ferry, 2014; Hollnagel, 2014). 

Human factors encompass psychological, cognitive, physical, and organisational 
elements that influence workplace safety (Kroemer et al., 2010; Reyes et al., 2015). 
While psychological and cognitive aspects are closely related, this review intentionally 
separates them to reflect distinct influences - psychological factors such as emotions and 
motivation, and cognitive factors such as mental workload and information processing 
(Hollnagel, 2014; Nicoletti & Padovano, 2019; Sætren et al., 2024). Although the 
physical domain of ergonomics is widely acknowledged, particularly by the IEA (2000), 
this review focuses on psychological, cognitive, and organisational dimensions due to 
their direct relevance to behavioural and systemic causes in accident investigations. 
Therefore, according to modern understanding, human factors can be categorized into 
three key dimensions (Table 1). 

Human factors are central to the effective functioning of work systems, serving as 
the interface between employees, technology, and organisational structures, but 
variability of definitions and their understanding pose challenges for safety management 
(Hale et al., 2015). Despite growing recognition of human factors in safety-critical 
industries, traditional accident investigation methodologies still tend to prioritize 
technical failures over human and organisational errors (Dekker, 2006; Dien et al., 2012; 
Read, et al., 2021). Many investigations focus on immediate, tangible causes, such as 
mechanical malfunctions, rather than the underlying cognitive and organisational factors 
that may have contributed to the event. 

A review of accident reports within industrial settings revealed that investigators 
often struggle to differentiate between active human errors and latent organisational 
conditions. For instance, in workplace incidents involving procedural violations, reports 
frequently attribute the event to ‘worker negligence’ without examining whether poor 
safety culture, inadequate training, or excessive workload were contributing factors 
(Stemn et al., 2019). This indicates a need for better integration of systemic human 
factors models. 
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Table 1. Key Dimensions and Elements of Human Factors in Occupational Safety 
Human factor 
dimension Key element Description 

Psychological 
human factors 

Emotions, 
attitudes 

Frustration, anxiety, or overconfidence can impair judgment and 
increase the risk of incidents (Gervasi et al., 2022) 

 Motivations 
behaviour 

Employee motivation levels affect risk-taking behaviours, 
compliance with safety procedures, and task performance (Reyes 
et al., 2015) 

 Awareness Ensures employees recognize and respond to potential hazards, 
particularly critical in environments requiring rapid decision-
making, where distractions and mental overload may 
compromise safety (Endsley, 1997; Nicoletti & Padovano, 2019; 
He et al., 2021), enhancing awareness through training and real-
time feedback mechanisms can significantly reduce the 
likelihood of incidents (Naderpour et al., 2015) 

 Trust Important factor in team dynamics and use of safety systems. 
Employees who lack trust in their peers, supervisors, or 
organisational processes may hesitate to report risks, ultimately 
increasing the potential for errors (Arkin et al., 2012; Judeh, 2016) 

Cognitive  
factors 

Mental  
workload 

Excessive workload can reduce focus, impair memory, and limit 
the ability to identify and respond to hazards effectively 
(Carayon, 2006) 

 Information 
processing 

Is critical in environments where complex decisions must be 
made quickly (Nicoletti & Padovano, 2019). 

 Stress,  
fatigue 

Can impair judgment, reduce attention, and increase error 
likelihood, especially in demanding or high-risk environments 
(Sneddon et al., 2013). 

Organisational 
factors 

Leadership, 
supervision 

Effectiveness has significant influence on safety culture, 
encouraging compliance with procedures, and ensuring 
employees feel supported (Randle, 2021). 

 Training, 
communication 

Shape workplace environments (Randle, 2021; Hale et al., 2015) 

 Workplace 
culture 

If positive encourages employees to report risks, engage in safe 
practices, and collaborate effectively to improve workplace 
safety (Hale et al., 2015). 

 
Integration of human factors into occupational safety investigations 
Prior to integrating human factors into occupational accident investigations, it is 

essential to establish clear definitions of both ‘accident’ and ‘occupational safety’. Early 
definitions, such as Heinrich’s (1936), described accidents as ‘unplanned and 
uncontrolled events involving an object, person, or reaction that results in or has the 
potential to result in injury’. However, modern interpretations have challenged this 
definition, arguing that many accidents are foreseeable and preventable with adequate 
safety measures and systems (Hollnagel, 2004; Dekker et al., 2011). 

Occupational safety refers to the measures and regulations implemented to ensure 
the well-being and protection of workers in their workplace. It encompasses a wide range 
of topics, all aimed at promoting health and well-being in the workplace. The goal of 
occupational safety to foster a safe and healthy work environment, which also protects 
co-workers, family members, employers, customers, and others who might be affected  
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by the workplace environment (Kiersma, 2014). Understanding these definitions is 
important for effective integration of human factors into occupational accident 
investigations, as it allows for a comprehensive approach that considers both individual 
behaviors and systemic influences on workplace safety. 

To incorporate human factors effectively into occupational accident investigations, 
researchers advocate for frameworks that encompass cognitive, psychological, and 
organisational dimensions. For instance, stress, fatigue, and mental workload are 
increasingly recognized as significant contributors to occupational accidents (Dekker, 
2002; Dekker et al., 2011). Stress-induced errors frequently stem from inadequate safety 
climates and lead to poor situational awareness, delayed responses, and decision-making 
lapses (Moura et al., 2016). Similarly, Liao et al. (2021) demonstrated that excessive 
cognitive demands impair workers’ ability to respond effectively to dynamic work 
environments, emphasising the need for cognitive workload management in safety 
investigations. 

Human Factors Analysis and Classification System (HFACS) has emerged as one 
of the widely used frameworks in accident investigations, particularly for its ability to 
systematically identify and categorise human errors. Initially developed for aviation 
safety (Materna et al., 2023), HFACS has later been adapted for use in occupational 
safety to determine the root causes of workplace accidents (Omole & Walker, 2015; 
Ergai et al., 2016; Hulme et al., 2020). Numerous studies have demonstrated how 
HFACS can be applied in high-risk industries (Omole & Walker, 2015; Baldissone et 
al., 2019; Guo et al., 2023; Maternová & Materna, 2023; Wang et al., 2025). HFACS is 
structured according to four pillars: organisational influences, unsafe supervision, 
preconditions for unsafe acts, and unsafe acts themselves, allowing for a multi-layered 
analysis of human and systemic factors contributing to accidents (Guo et al., 2023; Wang 
et al., 2025). Research by Leveson et al. (2009) investigated how HFACS helps to 
identify latent conditions that can lead to unsafe actions. Moreover, HFACS could serve 
to provide input for accident prevention strategies (Wang et al., 2025), Comprehensive 
analysis of occupational accidents using HFACS, found that poor communication, 
inadequate training, and fatigue were among the most recurrent preconditions for unsafe 
acts (Baldissone et al., 2019). Investigation process conducted by applying HFACS 
method can be illustrated as follows (Fig. 1). 

Another applicable method for integrating human factors into occupational 
accident investigation is Human Error Assessment and Reduction Technique (HEART) 
which is quantitative approach for evaluating the likelihood of human errors and their 
potential impact within complex systems. Its application in occupational accident 
investigations helps to quantify human error probabilities and provides a framework for 
understanding how these errors influence organisational safety culture and employee 
behaviour (Aliabadi et al., 2024; Musavi, 2024). HEART operates by assigning error 
probabilities to specific tasks based on influencing factors known as Error Producing 
Conditions (EPCs), such as stress, complexity, and lack of training (Musavi, 2024). By 
categorising tasks and their associated risks, HEART provides investigators with a 
structured methodology to identify weaknesses in work systems that may contribute to 
accidents (Kandemir & Celik, 2021). Investigation process conducted by applying 
HEART method can be illustrated as follows (Fig. 2). 
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Figure 1. HFACS investigation process flowchart. 
 

 
 
Figure 2. HEART investigation process flowchart. 

 
Another method is Failure Mode and Effects Analysis (FMEA) which is structured, 

systematic methodology widely utilized to evaluate potential failure modes within 
systems and processes, analyse their causes and effects, and prioritise corrective actions 
to mitigate risks. In the context of occupational accident investigation, FMEA provides 
framework to identify error types and their impacts on investigation reports, it points 
human factors that contribute to deficiencies in accident analysis and documentation 
(Stamatis, 2014; Sutton, 2014; Chakrabarty et al., 2016; Huang et al., 2020). 

Incident identification 
and data collection
collect incident data 
(witness statements, 

environmental conditions, 
task analysis)

Identify unsafe acts
identify errors such as 

slips, lapses, and 
violations

Analyse preconditions 
for unsafe acts

assess fatigue, stress, 
inadequate training, or 
poor communication

Examine supervisory 
failures

identify poor oversight, 
improper delegation, or 

lack of supervision

Assess organisational
factors

examine company culture, 
resource management, 

and policy gaps

Develop corrective 
actions

introduce system 
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training, or management 
reform

Implementation and 
follow-up

monitor changes and 
evaluate their 

effectiveness in reducing 
risks

Incident identification 
and data collection

collect accident details, 
focusing on task 

complexity and human 
involvement

Assess organisational
factors

examine company culture, 
resource management, 

and policy gaps

Identify critical tasks
pinpoint tasks most 

susceptible to human error

Assess potential errors
list possible mistakes, 
such as misjudgments, 
omissions, or incorrect 

Assign error 
probabilities

assign error to each 
identified error-producing 

condition

Quantify overall risk 
Factors

combine error probabilities 
to evaluate the overall 

system risk

Develop corrective 
actions

reducing error-prone 
conditions by respective 

adjustments

Implementation and 
follow-up

monitor changes and 
evaluate their 

effectiveness in reducing 
risks
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Study by Liu et al. (2024) illustrates the use of FMEA in identifying latent human 
errors that influence accident outcomes. It was revealed that insufficient communication 
and procedural violations significantly affect the accuracy of investigation reports. By 
dissecting accident reports using FMEA, researchers can categorize human factors into 
several dimensions, including cognitive errors, procedural lapses, and organisational 
deficiencies. Huang et al. (2020) found that incorporating human factors into FMEA 
facilitated the identification of errors in decision-making processes during high-stress 
situations, a common cause of incomplete or biased accident investigations. 

Additionally, FMEA, being a highly variable method, can be utilised in various 
industrial contexts. It was demonstrated that the method could uncover patterns of errors 
specific to industries such as construction and manufacturing, where accidents are 
frequently attributed to misjudgements or non-compliance with safety standards Liu et 
al. (2024). Another significant advantages of FMEA in accident investigations is its 
potential to improve the quality of reports by addressing gaps in data collection and 
analysis. Researches showed that integrating FMEA into post-accident investigations led 
to more detailed root cause analyses, reducing ambiguity in identifying contributing 
factors (Huang et al., 2020; Liu et al., 2024). Investigation process conducted by 
applying FMEA method can be illustrated as follows (Fig. 3). 

 

 
 
Figure 3. FMEA investigation process flowchart. 

 
Each method follows a structured process that begins with gathering evidence and 

concludes with the implementation of corrective actions. While HFACS, HEART, and 
FMEA each provide distinct approaches to analysing human factors, they share a 
common objective: identifying key factors that contribute to incidents and ensuring 
effective corrective actions are developed to prevent recurrence. 

Based on the analysis of methodologies discussed in the reviewed studies, the 
author has developed a table (Table 2) that presents a comparative overview of these 
methodologies and aims to provide a guide selecting the most suitable approach for 
specific investigation needs.  

Incident identification 
and data collection
collect technical data, 
system performance 

details, and environmental 
conditions

Identify failure modes
identify potential system 
malfunctions, equipment 

breakdowns, or task 
failures

Assess failure impacts
evaluate the severity, 

frequency, and 
detectability of each failure 

mode

Develop corrective 
actions

recommend preventive 
steps, system upgrades, or 
improved task instructions

Assign risk priority 
numbers 

score each failure mode 
based on risk factors 

(severity × occurrence ×
detection)

Implementation and 
follow-up

ensure corrective actions 
are applied effectively and 
reviewed for performance 

improvements
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Table 2. Comparison of methodologies for integrating human factors into occupational safety 
investigations 
Method Purpose Strengths Limitations Key findings 
HFACS  Systematic 

identification  
and 
classification of 
human errors 

Identifying latent 
conditions and systemic 
issues applicable across 
industries, including 
high-risk 

Requires detailed 
investigator training; 
may overlook 
environmental and 
cultural factors 

Identifies latent and 
active errors for safety 
improvements 

HEART Quantitative 
assessment of 
human error 
probabilities  
and impacts 

Useful for complex 
systems with multiple 
error sources 

Relies heavily on 
accurate data 
collection subject to 
evaluator bias  

Highlights high-risk 
tasks and error-prone 
conditions for targeted 
interventions 

FMEA Analysis of  
failure modes, 
their causes,  
and effects. 

Flexible and applicable 
across diverse industries; 
focuses on proactive  
error identification 

Resource-intensive 
require experienced 
teams for effective  
use 

Identifies error types 
and improves the 
quality of accident 
investigation reports 

 
Studies have shown that integrating HEART into occupational accident 

investigations can significantly enhance the identification of root causes and provide a 
more comprehensive understanding of how human and organisational factors interact 
(Ginting & Tambunan, 2016; Williams & Bell, 2016). Moreover, HEART can be 
integrated with other methodologies like HFACS (Human Factors Analysis and 
Classification System) to provide a more holistic view of accident causation (Aliabadi, 
2021; Kandemir & Celik, 2021; Kang et al., 2021; Octaviani & Arifin, 2024). 

Integrating these methodologies can significantly enhance the identification of root 
causes in occupational accident investigations. Each method offers unique perspectives: 
HEART focuses on quantifying human error probabilities, HFACS provides a 
framework for analysing human and organisational factors, and FMEA systematically 
identifies potential failure modes and their impacts. When used jointly, these methods 
complement each other, offering a more comprehensive understanding of accident 
causation (Liou et al., 2022; Meng & Lu, 2022; Gangadhari et al., 2024). 

Based on the literature study, the author proposes the following structured scheme 
for integrating human factors into occupational accident investigations. This scheme 
combines key elements from HFACS, HEART, and FMEA frameworks, addressing 
their strengths while mitigating their limitations (Fig. 4). 
 

[ Initial Response ] → [ Data Collection ] → [ Preliminary Analysis ] 
↓ 

[ HFACS Analysis ] → [ HEART Analysis ] → [ FMEA Analysis ] 
↓ 

[ Root Cause Analysis ] 
↓ 

[ Development of Corrective Actions ] → [ Implementation ] 
↓ 

[ Follow-up and Monitoring ] 
↓ 

[ Knowledge Sharing and Training ] 
 

Figure 4. Integrated Process Flow for Occupational Accident Investigation Incorporating Human 
Factors Methodologies. 
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DISCUSSION 
 

The findings of this review highlight the complex nature and role of human factors 
in both the occurrence and prevention of occupational accidents. While traditional 
investigation methods have long emphasized technical failures, this study examined the 
importance of adopting approach that considers cognitive, psychological, and 
organisational dimensions. Human factors are complex, combining psychological, 
cognitive, and organisational influences that interact in dynamic ways. As research has 
demonstrated, human behaviour is rarely the result of a single cause. This complexity 
requires investigation to extend beyond technical causes and explore deeper  
systemic issues. 

The review discovered that systemic methods can be effective in capturing the 
complexity of human factors, and combination of those can enhance investigation 
outcomes. Despite their potential, several barriers hinder the successful application of 
these models. The complexity of systemic approaches often requires specialized training 
and expertise, which may limit adoption in industries with limited resources. 
Furthermore, organisations that rely heavily on traditional investigative practices may 
be resistant to transitioning toward human factor-centred approaches  

To improve the integration of human factors into occupational accident 
investigations, several steps could be recommended. First, developing clear, universal 
guidelines for applying HFACS, HEART, and FMEA can improve consistency and 
ensure investigators effectively identify systemic factors alongside technical causes. 
Second, improving investigator training is critical to building competence in identifying 
psychological, cognitive, and organisational contributors to workplace accidents. Third, 
organisations should establish structured reporting systems that capture detailed 
information on environmental conditions, workplace behaviour, and organisational 
processes. Improved data quality is crucial for identifying systemic issues and  
enhancing investigation accuracy. Moreover, promoting a positive safety culture within 
organisations can encourage employees to report risks, unsafe behaviours, and 
systemic concerns. 

Based on the reviewed methodologies, author proposes a simplified investigation 
flow that combines the strengths of HFACS, HEART, and FMEA. The proposed 
approach begins with data collection and preliminary analysis, followed by layered 
application of HFACS to identify systemic and behavioural issues, HEART to assess 
human error probabilities, and FMEA to prioritise failure modes. These tools are used 
together to uncover root causes and inform corrective actions. Though this hybid 
approach has significant limitations such as time constraint and knowledge of the 
methods. Therefore, future efforts should focus on developing clear investigation 
guidelines, improving investigator training, and promoting comprehensive data 
collection practices to support successful implementation. 

 
CONCLUSIONS 

 
This review has shown that the concept of human factors has evolved from a narrow 

focus on ergonomics to a broader, multidimensional perspective that includes 
psychological, cognitive, organisational, and physical elements. This shift is crucial for 
accurately analysing the root causes of occupational accidents. The integration of human 
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factors into occupational safety investigations is advancing, with increasing emphasis on 
systemic approaches that account for both individual behaviour and organisational 
context. Among the reviewed methods, HFACS, HEART, and FMEA emerged as 
particularly effective in identifying and categorising human and organisational factors. 
Their structured frameworks help reveal both active and latent conditions, thereby 
improving the quality and impact of accident investigations. 

The review highlighted several areas that would need further attention and future 
research to enhance the integration of human factors into occupational accident 
investigations which are standardization of methodologies by developing universal 
guidelines, investigator training and educations to enhance competency of investigators. 
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