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A B S T R A C T   

Most large-scale industrial catastrophes (like the Deepwater Horizon oil spill, or Fukushima-Daiichi nuclear 
disaster) result from a combination of faults in technical arrangements and neglected social structures featuring a 
workplace. Whereas it has been acknowledged that human-factor causes can be attributed to accidents in high- 
risk industries, research in this domain remains scattered and in need of integration. Considered from a psy
chological perspective, the primary objective of this study is therefore to systematically review existing associ
ations between psychosocial work characteristics and safety in high-risk industries. While grounded in the Job 
Demands-Resources (JD-R) theoretical model, this study adopts a systematic literature methodology and syn
thesizes identified empirical evidence through a framework synthesis approach. Results indicate that there is 
preliminary evidence of a link between the exposure to workplace psychosocial factors and safety in high-risk 
industries. Studies of the linkages between psychosocial factors and safety behavior are more prevalent and 
do more often find significant associations between the variables than studies that investigate associations be
tween psychosocial factors and safety outputs. Moreover, results indicate that job demand factors are likely to 
trigger employees’ health-impairing mental/physical conditions that can constitute a precursor of unsafe 
behavior. Results imply as well the existence of a link between work-induced psychosocial states (typically in a 
form of stress or exhaustion) and safety. Limitations in the existing evidence base are recognized, thoroughly 
discussed with several suggestions for further development of the research field being offered. Practical and 
theoretical implications of the results are presented.   

1. Introduction 

Safety is of paramount importance especially for organizations and 
individuals operating in high-risk industries such as oil and gas or nu
clear power, where the likelihood that something can go wrong is 
acceptably very small. Early efforts to advance workplace safety man
agement and accident prevention gravitated towards the individual 
worker, the design of one’s respective working conditions, and the basic 
protection (Hofmann et al., 2017). This traditional perspective implied 
as well that improved safety performance would manifest itself in terms 
of reduction of, for example, reportable occupational injuries and acci
dents, environmental incidents, and accident-related production losses 
(Hollnagel, 2014), which have often been explained by reference to 
human error models (Read et al., 2021). To illustrate this line of 
thinking, Reason (1990) reported that in the confluence of a whole series 
or chain of errors, human-factor causes can be attributed to 70–80 % of 
accidents in high-hazard industries. Similarly, it has been appraised that 

human error is involved in 70 % of aircraft accidents (Hawkins, 1993) 
and 80 % of shipping accidents (Lucas, 1997). Others provided further 
(less conservative) pieces of evidence indicating that employees’ unsafe 
behaviors trigger between 80 % and 95 % of all workplace accidents 
(Masia and Pienaar, 2011; Paul and Maiti, 2005). 

Be that as it may, it is now widely recognized that accidents in 
complex man–machine systems are usually caused by a multitude of 
events, which occur in a coincidental manner that at times has never 
been foreseen (Dekker et al., 2011). In the field of ergonomics and 
human factor research, there has been a fundamental shift in focus from 
a simple human-technology interaction view to a broader and more 
holistic way of thinking, emphasizing complex non-linear and non- 
deterministic interactions and relationships (Read et al., 2021). Conse
quently, it has been argued that the term “human error” should be 
replaced with a term that do not indicate any attributional assumptions 
to the individual, for instance, “action error” (Mathisen et al., 2017). 
Along this line, Read et al. (2021) argued that “accidents cannot be 
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attributed to the behavior of an individual component (i.e., a human 
error), instead we must examine how interactions between components 
failed; that is, how the system itself failed” (p. 1092). In this connection, 
Mearns et al. (2003) asserted that the reliability of complex work sys
tems in achieving operational safety goals depends not only on technical 
arrangements, but also on existing psychosocial structures featuring a 
workplace. 

Having considered the aforementioned arguments, it is evident that 
whereas increasing our understanding of and eliminating major causes 
of workers’ errors and unsafe behaviors is still required, there is also a 
need for comprehending individuals’ workplace behaviors more holis
tically. While an abundance of high-quality research reviews into 
workplace safety management and accident causation already exists 
(see, e.g., Beus et al., 2016; Hofmann et al., 2017 for extensive reviews), 
we remain in need for further discussion and application of more 
comprehensive and integrated models that would synthesize and ac
count for the role of cognitive challenges, emotional states, organization 
of tasks and work stress, as well as health and work environmental 
factors in safety–critical settings (Bergh et al., 2014; Cornelissen et al., 
2017). To meet this end and to go beyond the culture of ‘blamism’ that 
underlies many ‘human error’ studies, this project pays particular 
attention to the subject of generic work-related psychosocial factors in 
high-risk industries. Specifically, the primary objective of our study is to 
investigate associations between a broad spectrum of psychosocial work 
characteristics and safety factors pertinent to high-risk industries. 
Furthermore, in accordance with contemporary research perspectives 
on action error, this investigation aims to identify work-related psy
chosocial factors that may increase the risk of errors and accidents (i.e., 
in line with Safety I thinking) as well as factors that are evident when 
everything “goes right” (i.e., in line with Safety II thinking) (e.g., Read 
et al., 2021). Along this line, the Job Demands-Resources model (JD-R) 
(Bakker and Demerouti, 2007) has formed a theoretical background for 
the study as it parallels to a great extent the reasoning represented by 
Safety I and Safety II thinking. The model provides a comprehensive 
framework for studying workplace psychosocial factors, including both 
adverse (demands) and beneficial (resources) pathways that influence 
employees’ wellbeing and in turn safety-specific behavior and safety 
outcomes. 

2. Theoretical background 

2.1. Psychosocial work environment 

Scholars and practitioners jointly agree that whenever studying 
psychosocial work environments, one needs to draw the line between 
concepts representing psychosocial factors, psychosocial hazards, psy
chosocial risks, and work-related stress to avoid any possible mis
conceptions. The term psychosocial factor does not carry positive nor 
negative connotations per se and the existing literature associates psy
chosocial factors with features of the work environment that “include, 
among others, work demands, the availability of organizational support, 
rewards, and interpersonal relationships in the workplace” (Leka et al., 
2017, p. 1). Referring to psychosocial hazards, these specific aspects of 
work organization, design, and management have the inherent potential 
to cause adverse effects on individual (e.g., health and safety) and/or 
organizational (e.g., reduced productivity) outcomes (Leka et al., 2015). 
Furthermore, a psychosocial risk refers to the likelihood of psychosocial 
hazards to cause harm (British Standards Institution (BSI), 2011). To 
illustrate this, let us consider an employee experiencing pressure at work 
(i.e., a psychosocial factor). If not managed responsibly and effectively 
in the work environment, the work-induced pressure can swiftly become 
harmful (i.e., as a psychosocial hazard). Then, when pressure at work is 
chronic and unmanageable (i.e., there is every likelihood that it will 
cause harm), it results in work-related stress, which is now defined as a 
negative experience resulting from direct exposure to poor working 
conditions (Cox and Griffiths, 2010). Recognizing these differences, this 

study takes a closer look at psychosocial factors with their both bene
ficial and harmful effects, as the objective here is to identify core factors 
that are potentially positively as well as negatively associated with 
safety outputs. 

Moreover, as the main aim of this paper is to evaluate the importance 
of several work features when it comes to safety outcomes, it was 
necessary to look at a well-established theory of psychosocial factors 
when developing our approach. One such theory is the Job Demands 
Resources model (JD-R model, Bakker and Demerouti, 2007). This 
model builds on the influential models of Job Demands Control (Kar
asek, 1979) and Job Demands Control Support (Johnson and Hall, 1988) 
where perceived control and social support buffer negative effects of 
demands on an individual’s well-being and performance. The JD-R 
model offers a coherent framework when analyzing the demands as 
well as resources inherent in different types of occupations, including 
high risk jobs. For the sake of clarity, it should be noted as well that job 
demands are “those physical, psychological, social, or organizational 
aspects of the job that require sustained physical and/or psychological 
(cognitive and emotional) effort or skills” (Bakker and Demerouti, 2007, 
p. 312). Job resources, on the other hand, refer to “those physical, 
psychological, social, or organizational aspects of the job that are either/ 
or functional in achieving work goals; reduce job demands and the 
associated physiological and psychological costs; stimulate personal 
growth, learning, and development” (p. 312). It should be further 
marked, that following a recognized strand of organizational multilevel 
research (e.g., Klein and Kozlowski, 2000), Bakker and Demerouti 
(2018) conceded quite recently that organizational life should be 
modeled at various levels (i.e., macro-organizational, micro-organiza
tional/team/workgroup, and individual) so as to overcome the overly 
simplistic reasoning based solely on the individual, employee 
perspective. 

Besides the premises of the JD-R theory, Bakker and Demerouti 
(2007) further propose that the two sets of psychosocial factors may 
each evoke a dual psychological process: the ‘health impairment pro
cess’ and/or the ‘motivational process’. In particular, Schaufeli and 
Bakker (2004) argue that job demands are likely to initiate a cascade of 
mental processes leading to a depletion of an employee’s mental and 
physical resources, and result (if exposed over a long time period) in 
chronic exhaustion, physical health problems, and diminished work 
engagement and performance. In contrast, job resources (which initiate 
a motivational process) are thought to foster employees’ growth, 
learning, and development on the one hand, and buffer the stressful 
(health-impairing) experiences on the other, thereby building a stronger 
dedication to one’s work. Fig. 1 illustrates these associations. 

A growing body of research that relies on the JD-R theory indicates 
that the identified aspects of working conditions have the potential to 
predict not only such outcomes as performance, citizenship behaviors, 
or absenteeism (e.g., Rich et al., 2010; Schaufeli et al., 2009), but also 
diverse safety–critical outputs (Hansez and Chmiel, 2010; Li et al., 2013) 
which is also the focus area of the current paper. Concisely, it has been 
argued that unsafe behaviors of human operators in complex 
technology-driven industries (and the resulting incidents and accidents) 
cannot be fully comprehended as we fail to account for employees’ ex
periences of work-related psychosocial phenomena. 

2.2. Safety performance in high-risk industries 

A large and diverse literature is available on workplace safety, ac
cident and injury research (see, e.g., Khanzode et al., 2012; Pillay, 2015 
for comprehensive reviews). Within the confines of the current project, 
an exploratory approach has been adopted to scrutinize previously 
characterized psychosocial factors contributing to the occurrence of 
hazardous situations in a given work system. Specifically, available 
evidence shows that certain actions can lead to unwanted subsequent 
outcomes such as accidents or injuries. In this regard, a major distinction 
has been made between errors and violations (Mathisen and Bergh, 
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2016; Reason, 1990). Action errors are defined as “unintended de
viations from plans, goals, or adequate feedback processing, as well as 
incorrect actions resulting from lack of knowledge” (Frese and Keith, 
2015, p. 662). On the other hand, violations involve more conscious 
intentions of non-compliance, such as failing to follow rules and pro
cedures with which one is familiar (Grabowski et al., 2009). Important 
to note is that violations need not arise from harmful intention but can 
result from a perceived need to take short cuts, particularly if rules and 
procedures are perceived as inexpedient and the violations can some
times be accepted as informal routines (Alper and Karsh, 2009; Liang 
et al., 2018). Be that as it may, action errors and rule violations at work 
can lead to a number of adverse consequences including accidents, in
juries and catastrophes (Frese and Keith, 2015; Hale and Hovden, 1998; 
Skalle et al., 2014). For instance, violation of safety rules, procedures 
and norms that precede serious accidents have been documented in 
aviation maintenance (Hobbs and Williamson, 2002), mining (Laurence, 
2005), railroad (Lawton, 1998), and oil and gas (Walker et al., 2012). 

On the other hand, Neal and Griffin (1997) accentuated that in
dividuals at work also exhibit potentially ‘benefiting’ actions and be
haviors (contrary to safety violations) that promote health and safety, 
and they considered these acts to consist of two components: safety 
compliance and safety participation. Along this line, safety compliance 
refers to following “safety procedures and carrying out work in a safe 
manner”, whereas safety participation refers to “helping coworkers, 
promoting the safety program within the workplace, demonstrating 
initiative, and putting effort into improving safety in the workplace” 
(Neal et al., 2000, p. 101). 

Thus, there are two perspectives that need to be taken into account 
when attempting to fully comprehend and assess workers’ safety-related 
actions. The two perspectives reflect the Safety I and Safety II thinking 
where action errors and violations are conceptualized from an accident 
and incident preventing perspective (Safety I) whereas the ‘benefiting’ 
actions and behaviors perspective is conceptualized from a focus on 
what works well and goes right (Hollnagel, 2013). Accordingly, one may 
contend that the two perspectives should be seen as complimentary in 
order to achieve a greater understanding of organizational safety per
formance. That is, one may focus on potentially hampering safety 
violating behaviors and/or one may consider the extent to which in
dividuals comply with established safety norms and participate in 
spreading them in the occupational setting. 

Regarding the consequences of workers’ undertakings (i.e., safe vs 
unsafe behaviors), there are two overarching domains encompassing 
ultimate safety outcomes, which have been labeled as personal safety 
and process (i.e., operational) safety (Swuste et al., 2016; Tang et al., 
2018). Whereas personal safety deals with matters resulting in injuries 
and fatalities of workers (Mearns and Hope, 2005), process safety con
cerns hazards leading not only to injuries and fatalities, but property and 
environmental damages as well (Knegtering and Pasman, 2009). To 
complement the discussion around the negative safety outcomes that 

apparently come in different forms, one may also draw upon the com
pressed classification of Cornelissen et al. (2017), that is based on 
Heinrich’s pyramid (Heinrich, 1941), which indicates the following. 
Negative outcomes that have the potential to result in the infliction of 
serious harm can be seen as incidents (e.g., near-misses). Further, in
cidents that result in property and/or financial loss shall be understood 
as accidents, and the accidents that result in individuals’ mental and/or 
physical damage can be called as injuries. In a similar vein, Khanzode 
et al. (2012, p. 1356) accentuated that “every accident need not 
necessarily result in human injury, but every injury is a result of an 
incident that can be termed as accident”. Fig. 2 provides a summary of 
provided lines of reasoning. 

2.3. Developed conceptual framework 

In recent years, a number of theoretical models have been concep
tualized by safety scholars to guide empirical research (Beus et al., 2016; 
Hofmann et al., 2017). Although we do maintain that available per
spectives are cumulatively useful in improving safety knowledge and 
practice, we sought to integrate the abovementioned arguments into a 
single, guiding framework to advance the workplace safety literature 
and ease the process of a systematic review. The proposed comprehen
sive frame is depicted in Fig. 3. To explore a nomological network of 
unfolding psychosocial factors at work and their associations with safety 
outcomes in the context of high-risk industries, we have integrated the 
following propositions. First, at the conceptual level the framework 
departs from the Job Demands-Resources theory (JD-R), which accounts 
for two specific sets of working conditions (i.e., job demands and job 
resources) that can be found in every organizational context (Chirico, 
2016). Second, in line with Bakker and Demerouti (2018) view, we 
recognize the direct impact psychosocial job factors have on the 

Fig. 1. JD-R model: A dual psychological process.  

Fig. 2. Safety factors.  
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individual’s physical and mental states, as well as the distinctive role of 
job resources in buffering the diminishing effects of job demands. Third, 
this project builds on existing safety literature by providing a conjoint 
safety performance framework, which incorporates behavioral and the 
resultant safety concepts that prevail in existing workplace studies. 
Thus, one of the key contributions of the present review is that we 
attempt to incorporate the logic represented by the Safety I and the 
Safety II thinking into the model that views psychosocial factors from 
both adverse and favorable perspectives. 

All things considered, we are of the view that the benefit of using the 
proposed model as a framework to guide this review is that it provides a 
strong conceptual basis for exploring psychosocial factors at work and 
their associations with selected safety outcomes. By applying the JD-R 
model as a way to organize the relatively scattered and multidisci
plinary research on psychosocial factors this review gives an overview of 
which psychosocial factors have been studied in the high-risk industries, 
what emphasis has been made on Safety I and Safety II thinking in this 
regard, and what are the links between the different psychosocial factors 
and safety behavior- and performance. In addition, this approach facil
itates the identification of existing knowledge gaps that preferably shall 
direct researchers’ attention to areas that need further empirical 
substantiation. 

3. Methodology 

This project adopted a systematic literature review methodology 
recently discussed, for instance, by Snyder (2019), and was conducted 
systematically by adhering to methodological guidelines offered by the 
EPPI-Centre that is based in the Social Science Research Unit in the 
Department of Social Science, UCL Institute of Education, University 
College London (https://eppi.ioe.ac.uk/cms/). The EPPI-Centre is a 
specialist institution that continuously develops methods for systematic 
reviewing and synthesis of research evidence. As such, based on the 
EPPI-Centre guidelines, this study followed the framework presented by 
Gough et al. (2017), where the respective components of the systematic 
literature review were carefully addressed throughout the study: (a) 
clarifying the problem, and question (here, elaborated upon in Section 1. 
Introduction); (b) finding studies within the scope (here, discussed in 
Section 3. Methodology); (c) describing in terms of conceptual frame
work and to manage the review (here, presented in Section 2. Theoretical 
background); (d) synthesizing using the conceptual framework (here, 
conducted in Section 4. Results, and in Discussion part: Section 5.1. 
Synthesis of findings); (e) appraising relevance and quality of the evi
dence (here, elaborated upon across Section 5. Discussion, and method
ological Section 3.2.2. Study selection); and (f) engaging stakeholders to 
interpret and make use of the evidence (mostly undertaken when a study 
is published). 

3.1. Delineating the context: High-risk industries 

At this stage, it is essential to delineate contextual boundaries of 
what we have called so far, a high-risk industry. According to Aase and 
Nybo (2005), high-risk industries are often characterized “by the overall 
demand for high reliability because of their unique potentials for cata
strophic consequences. Characteristics like complexity, in
terdependencies, and proximity to hazard can be used to characterize 
different types of high-risk industries” (p. 50). Moreover, Carroll (1995) 
marks that in high-hazard industries “… complexity, tight coupling 
(interdependence), and invisibility make safe operation and learning 
from experience particularly difficult” (p. 175). What’s more, Scharf 
et al. (2001) assert that the most hazardous work environments share 
one feature that they all have in common: a constant change. In this 
vein, Meshkati (1991) argues that a distinctive feature of many high- 
risk, large-scale technological systems, such as nuclear power plants 
and offshore oil rigs, “is the large amounts of potentially hazardous 
materials that are concentrated in single sites and under the centralized 
control of a few operators” (p. 134). In case of catastrophic breakdowns 
of these systems, threats not only to those within the installation, but 
also to the neighboring public, and even the whole region and the 
country can be identified. Thus, taken together, one may concede that 
hazardous environmental, physical, and unobservable (e.g., psychoso
cial) factors (Reason, 1990) are all in place in high-risk industries, which 
ought to be featured as complex (e.g., technologically advanced), 
interdependent, continuously changing, operating with proximity to 
hazards and the potential for catastrophic breakdowns. Examples of 
such industries are nuclear power plants, transportation systems (e.g., 
aircrafts, space shuttles, shipping), chemical plants, offshore in
stallations, construction sites, and mining. 

3.2. Data extraction 

3.2.1. Systematic literature search 
A systematic search in four bibliographical databases was carried out 

(i.e., PsycINFO, Web of Science, Scopus, and EBSCO; the final search 
date: 6th of June 2019) in accord with guidelines by Atkinson et al. 
(2015) as well as Rader et al. (2014). Search terms consisted of three 
groups of keywords: “psychosocial factors” (e.g., psychosocial risk/ 
hazard/factor, etc.), “high-risk industry” (e.g., high-risk job, high-risk 
occupation, etc.) and “safety” (e.g., injuries, accidents, etc.). The three 
categories were combined with the Boolean operator AND. We included 
many closely related search terms for all three groups of keywords to 
minimize the possibility of missing out relevant studies. Along this line, 
to remain inclusive in our searching approach, no specific range of 
publication dates have been predefined. Consequently, the initial liter
ature search resulted in 1936 hits. 

Fig. 3. Guiding conceptual framework.  
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3.2.2. Study selection 
After completing the initial searching phase, the first author screened 

all titles and abstracts for relevance, which resulted in 151 remaining 
papers (once the duplicates were removed). This early screening stage 
led to what Atkinson et al. (2015) call “a broad determination of rele
vance” (p. 91). Here, studies concerning individuals working as fire
fighters, soldiers, police officers, healthcare providers, farmers, prison 
guards/officers were not included in this review, as these occupations do 
not fall under the definition of a high-risk industry presented in Section 
3.1. Moreover, articles were excluded from further investigation if it was 
clear from the title and the abstract that they did not examine psycho
social work characteristics in relation to safety matters (e.g., studies 
focusing on measurements development; inquiries into employees’ 
physical health only; or training programs). Subsequently, two experts 
(one professor and one industry professional) were asked to screen for 
eligibility the titles and the abstracts of selected 151 articles (as a form of 
external validation). Fifty-two papers remained, and 4 additional studies 
were recommended due to their claimed relevance. Further, a ‘back
ward’ or ‘retrospective’ reference list checking was performed to scan 
references cited in papers included in the final pool (i.e., of 56 articles). 
As a result, 33 admissible hits emerged after their titles and abstracts 
were verified for significance (i.e., 56 + 33 new articles; the final search 
date: 25th of November 2019). On top of that, the same core 56 studies 
were used for undertaking ‘forward’ or ‘prospective’ reference list 
checking on the Web of Science database. Here, the objective was to 
identify and scan peer-reviewed publications where others have cited 
the identified 56 core studies. Again, the titles and abstracts from for
ward citations were scrutinized for relevance, and as such 113 new 
potentially admissible records were identified (i.e., 56 + 33 + 113 new 
articles; the final search date: 13th of April 2020). In the end, application 
of the presented searching and initial screening strategy brought about a 
total of 202 complete papers to be comprehensively appraised. 

Moreover, following Atkinson et al.’s (2015) recommendations, in 
the second step of screening for relevance the detailed inclusion and 
exclusion criteria were adopted when working with full-length articles 
(see Table 1). 

If a study did not comply with inclusion criteria, or conformed to any 
exclusion criteria, it was excluded from further analysis. 

Moreover, to complement these efforts, guidelines, checklists, and 
recommendations provided by Jarde et al. (2012), Downes et al. (2016), 
and Hong et al. (2018) were used as a reference point for devising a 
methodological quality appraisal checklist (see Appendix A). The 
following criteria constituted the basis for our quality rating: a clearly 
described sampling strategy, an appropriate sampling strategy to 
address the research question, a representativeness of the sample dis
cussed, an appropriate size of the sample for conducted statistical 
analysis, a clear description of the study context, a proper description of 
measurements (and their quality) for capturing IV(s) and DV(s), an 
analytical approach clearly described, a clear correspondence between 
selected data analysis approach and the investigated research question 
(s). Prior to appraisal of the articles, the two authors pretested, discussed 
the content, and calibrated the final criteria included in the checklist. 
Each article was then assessed for its methodological quality on a 
following scale: (0) bad, (1) acceptable, (2) well, (3) very well, with 
additional ‘unclear’ and ‘not applicable’ options in place. The highest 
possible score was 24 points. A relatively low threshold value of 8 points 
(that would in principle correspond to an ‘acceptable’ score on each 
quality criterion) was adopted so as to include as a rich (and yet cred
ible) spectrum of articles as possible. Any conflicts or uncertainties 
pertaining to the assessment process of scrutinized articles were 
resolved by authors through discussion and consensus. 

Taken together, all these steps have been performed to ensure the 
relevance of the study focus; suitability of study design/method; and 
that the methodological standards of a study are achieved – which are 
three subcomponents that should be included when preparing articles 
for further synthesis (Gough et al., 2017). After performing the 

described searching and selection procedures, 40 studies met all the 
criteria and were included in the present investigation. A flowchart 
detailing the adopted selection process of articles is presented in Fig. 4. 

3.3. Analytical approach 

Following Gough et al. (2017), this investigation has been designed 
to identify and organize relevant peer-reviewed publications, and 
further interpret and consolidate collected information in line with the 
non-statistical ‘Framework Synthesis’ (FS) method. The key dis
tinguishing feature of this method (that belongs to the family of thematic 
summaries approaches) refers to the explicit application of a selected 
conceptual framework (here, presented in Section 2.3.) for the 
comprehension of a given academic field/domain. Moreover, it is also 
critical to note that in line with the FS method, as new strands of evi
dence emerge over the course of the investigation, the initially adopted 
frame is often expected to gradually expand in scope and complexity to 
accommodate and synthesize new information (here, presented in Sec
tion 5.2). 

4. Results 

Acquired evidence provides a rich and complex picture of how the 
psychosocial work environment interplays with safety factors in the 
context of high-risk industries. To facilitate the process of summarizing 
the results, this section has been split up into two parts. First, a brief 
descriptive information is given to illustrate when and where selected 
articles have been published; and so countries of origin of studies with 

Table 1 
Inclusion and exclusion criteria.  

Domain Include Exclude 

Subject Focus on psychosocial factors in 
relation with safety phenomena 

* Study that does not combine 
the subjects of psychosocial 
factors with the safety 
phenomena 
* Measurement development 
of psychosocial factors at 
work 
* Simulation, training and/or 
intervention study 
* Focus on an individual’s 
physical health conditions 

Occupational 
context 

High-risk industries (“Systems 
that are complex (e.g., 
technologically advanced), 
interdependent, continuously 
changing, operating with 
proximity to hazards and the 
potential for catastrophic 
breakdowns.”) 

Not in line with provided 
definition of ‘high-risk 
industry’ 

Participants Sharp-end workers Non-sharp-end workers, e.g., 
project or construction 
managers, architects, 
quantity surveyors, white- 
collar workers 

Publication 
venue 

Peer-reviewed article * Book/book chapter(s) 
* Literature review 
* Periodical 
* Editorial 
* Dissertation 
* Report 
* On-going, unpublished 
manuscript 
* Conference proceedings 

Method * Empirical 
* Primary study 
* Quantitative 

* Conceptual paper 
* Qualitative 
* Low/unknown 
psychometric properties of 
applied scales/measurements 

Language English Non-English study  
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specific high-risk industries are cross-tabulated (i.e., Section 4.1, 
Research profiling). Second, the devised conceptual framework (see 
Fig. 3) has been utilized in Section 4.2, Thematic foci to structure and 
group together identified phenomena into tables where Table 2 presents 
unique associations between psychosocial and safety factors; Table 3 
focuses on psychosocial factors and exerted psychosocial states; and 
Table 4 enlists associations between exerted psychosocial states and 
safety factors. 

4.1. Research profiling 

The majority of investigated studies were published after 2012 (i.e., 
31 out of 40 records, 77.5 %). Among the articles included in the sample, 
the oldest publication belongs to Smith and Folkard, and comes from 
1993. Fig. 5 illustrates the gradual growth of interest into the subject of 
psychosocial factors and safety outcomes across the time. 

With regard to publishing venues, the most popular journal was 
Safety Science (with 13 out of 40 studies included, i.e., 32.5 %). The 
second most often selected scientific journal was Accident Analysis & 
Prevention (with 4 out of 40 studies, i.e., 10 %). For a complete overview 
of peer-reviewed journals that hosted enquiries into psychosocial factors 
and safety outcomes in high-risk industries, see Fig. 6. 

Finally, Fig. 7 depicts the interplay between the country of origin of a 
given study with the specific high-risk industry being investigated. 
Specifically, it can be observed that 7 out of 14 articles (i.e., 50 %) that 
examined psychosocial factors and safety outcomes on the construction 
sites came from China. Moreover, 7 out of 11 articles that investigated 

psychosocial factors and safety outcomes within the oil and gas industry 
came from Norway. The third largest group of studies came from Hong 
Kong, where again the construction industry context was in particular 
focus (i.e., 5 out of 14 publications: 35.7 %). 

4.2. Thematic foci 

As previously mentioned, Tables 2–4 provide a complete overview of 
observed relationships between work-related psychosocial factors, 
exerted psychosocial states experienced by employees, as well as the 
safety factors (i.e., safety behaviors and safety outcomes). Of import, 
whereas the JD-R model distinguishes primarily between psychosocial 
job demands and resources, this study follows (for the sake of compre
hensiveness) an extended classification of these factors presented by 
Schaufeli (2017). That is, according to the author, job demands can 
further be divided into three subcategories (i.e., qualitative, quantita
tive, and organizational), while job resources can be represented by four 
subcategories (i.e., social, work-related, organizational, and 
developmental). 

Having said that, results incorporated in Table 2 illustrate that 
among investigated studies, 22 referred to psychosocial job demands, 20 
considered some form of psychosocial job resources, and only one 
adopted an approach where a general psychosocial risk indicator was 
being utilized. Regarding psychosocial job demands, several in
vestigations have given considerable attention to the problem of job- 
induced pressure (e.g., work pressure, production pressure, or time 
pressure) as well as various forms of organizational demands. When it 
comes to psychosocial job resources, the most frequently studied ones 
touched upon the topics of support (e.g., supervisor/co-worker support, 
social, or organizational), leadership factors (e.g., LMX, trust, authen
ticity), or control (e.g., job control, behavior control, personal control). 
On top of that, the majority of scrutinized studies explored relationships 
between psychosocial factors and employees’ diverse manifestations of 
safety behavior (here, out of 69 reported estimates, 12 turned out to be 
non-significant, i.e., 17 %). Safety outcomes in this context (like injuries, 
accidents, near-misses, etc.) not only received considerably less atten
tion, but also 16 out of 31 presented estimates turned out to be non- 
significant, i.e., 52 %. Lastly, only three projects included in Table 2 
used some form of objective (non-self-reported) measurements to cap
ture safety performance phenomena, whereas the rest relied heavily on 
cross-sectional survey-based responses. 

Table 3 provides a nuanced understanding of relations between 
psychosocial factors and exerted psychosocial states that are being 
experienced by employees working in high-risk industries. Specifically, 
within the sample of selected studies five investigations concentrated on 
psychosocial job demands. Similarly in terms of quantity, five projects 
considered some form of psychosocial job resources and their associa
tions with workers’ exerted psychosocial states. When keeping psycho
social job demands in focus, most of the inquiries explored diverse forms 
of organizational demands (like, e.g., role ambiguity, or lack of auton
omy). Furthermore, when shifting attention to psychosocial job re
sources, the most frequently studied ones considered the topics of 
support (e.g., supervisor/co-worker support), and control (e.g., job 
control, personal control). Of relevance, one may observe that psycho
social job demands are most often discussed in relation to psychosocial 
states that impair worker’s condition such as stress (e.g., job stress, 
emotional stress), and emotional exhaustion. A similar pattern can be 
recognized when it comes to psychosocial job resources, which appear to 
be alleviating the level of stress (e.g., psychological stress, job stress) and 
emotional exhaustion among employees. On top of that, out of 23 esti
mates characterizing relations between psychosocial job demands and 
exerted psychosocial states, only two turned out to be non-significant (i. 
e., 9 %). However, when one considers reported estimates for associa
tions between psychosocial job resources and exerted states, five out of 
16 showed non-significant results (i.e., 31 %). Lastly, all the in
vestigations included in Table 3 are based on cross-sectional survey- 

Fig. 4. The flowchart for the selection of studies.  
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Table 2 
Psychosocial factors and safety factors.  

Psychosocial Factors Safety Factors Reference 

Job Demands Qualitative Work pressure (− ) safety compliance Kvalheim and Dahl (2016) 
Work pressure (ns) safety participation(ns)  

safety compliance 
Peng and Chan (2019) 

Work pressure (+) accident rate Pordanjani and Ebrahimi (2015) 
Work pressure (+) accident(ns)  

near miss 
Mearns et al. (2001) 

Work pressure (− ) mindful safety practices Dahl and Kongsvik (2018) 
Shift work (− ) alertness Smith and Folkard (1993) 
Safety related stress (+) safety behavior Wang et al. (2018) 
Psychological demands (ns) safety compliance(ns)  

near miss(ns)  
injuries 

Li et al. (2013) 

Physical demands (ns) safety compliance(ns)  
near miss(ns)  
injuries 

Li et al. (2013) 

Quantitative Production pressure (+) safety violation 
(+) safety motivation 

Liang et al. (2018) 

Production pressure (− ) safety participation 
(− ) safety compliance 

Guo et al. (2016) 

Time pressure (+) risk taking Rubin et al. (2020) 
Quantitative demands (− ) situational awareness 

(+) risk taking 
Sandhåland et al. (2017) 

Quantitative demands (ns) safety citizenship role definition Turner et al. (2005) 
Role overload (− ) safety compliance(ns)  

safety participation 
Yuan et al. (2015) 

Role overload (+) risky behavior Gracia and Martínez-Córcoles 
(2018) 

Organizational Unfair reward/treatment (ns) safety behavior(ns)  
injury incidents 

Leung et al. (2012) 

Lack of goal setting (+) safety behavior 
(+) injury incidents 

Leung et al. (2012) 

Job insecurity (− ) safety compliance Masia and Pienaar (2011) 
Laissez faire leadership (− ) situational awareness 

(+) risk taking 
Sandhåland et al. (2017) 

Job insecurity (− ) safety compliance(ns)  
safety participation 

Yuan et al. (2015) 

Job stressors combination measure (− ) safety behavior Seo et al. (2015) 
Job stressors combination measure (− ) situational awareness 

(+) unsafe behavior 
Sneddon et al. (2013) 

Work ostracism (+) unsafe behaviors Chen and Li (2020) 
Distrust of offshore managers (+) accidents and incidents offshore Conchie and Donald (2006) 
Distrust of contractor staff (+) accidents and incidents on the gas 

installation 
Conchie and Donald (2006) 

Distrust of workmates (+) near-miss events Conchie and Donald (2006) 
Role ambiguity (+) risky behavior Gracia and Martínez-Córcoles 

(2018) 
Procedural vagueness (− ) safety compliance Dahl et al. (2014) 

Job Resources Social Supervisor support (ns) near miss(ns)  
injuries 

(+) safety compliance 

Li et al. (2013) 

Supervisor support (ns) accidents 
(+) safety behavior 

Leung et al. (2016) 

Co-worker support (ns) near miss(ns)  
injuries 

(+) safety compliance 

Li et al. (2013) 

Co-worker support (+) safety compliance 
(+) safety participation 

Yuan et al. (2015) 

Co-worker support (ns) safety behavior(ns)  
accidents 

Leung et al. (2016) 

Social support (− ) safety violation 
(− ) safety motivation 

Liang et al. (2018) 

Social support (+) safety participation 
(+) safety compliance 

Guo et al. (2016) 

LMX (− ) supervisors’ situational safety violations 
(− ) supervisors’ routine safety violations 
(− ) individuals’ situational safety violations 
(− ) individuals’ routine safety violations 
(+) workers’ safety involvement 
(+) management safety commitment 

Liang and Zhang (2019) 

LMX (− ) individuals’ situational safety violations 
(− ) individuals’ routine safety violations 

Su et al. (2019) 

LMX (+) upward safety communication Kath et al. (2010) 
Authentic leadership (− ) unsafe actions 

(+) situational awareness 
Sætrevik and Hystad (2017) 

(continued on next page) 
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based responses. 
Exerted psychosocial states are often depicted as mediating compo

nents that transition the effects of psychosocial factors on safety out
comes (see the JD-R model). Results from Table 4 show that there are 
only six studies included in the selected sample that consider amelio
rating effects of positively laden exerted psychosocial states (hereafter 
‘attainments’) on diverse safety performance measures. Among these 
investigations three of them explored the role of employee engagement, 
and two of them took a closer look on the effect of worker’s job satis
faction. Additionally, there were altogether ten estimates linking em
ployees’ attainments with their diverse manifestations of safety 
behavior, and further safety outcomes (i.e., seven and three estimates, 
respectively). Out of these results, two estimates linking job satisfaction, 
and organizational commitment with safety compliance showed non- 
significant results. Furthermore, it appears that within the confines of 
the delineated literature, deteriorating effects of negatively laden exer
ted psychosocial states (hereafter ‘impairments’) on safety factors 
attracted considerably greater attention (i.e., there are 15 studies on the 
list). Here, seven inquiries addressed the role of stress (e.g., emotional 
stress, job stress, etc.) in the process of undermining reported safety 
outcomes. In a similar vein, employee’s emotional exhaustion (included 
in four publications) was found to have a detrimental effect on diverse 
safety performance measures. Generally, one may observe as well that 
among investigated studies there were in total 35 estimates probing the 
associations between employees’ experienced impairments and diverse 
performance measures (i.e., 25 for employees’ safety behaviors, and ten 
for further safety outcomes). Here, eight and four estimates respectively 
(i.e., 32 %, and 40 %) indicated statistically non-significant relations. 

5. Discussion 

This systematic review summarizes what workplace safety research 
has so far accomplished when it comes to understanding the influence of 
the psychosocial work environment on safety related behaviors and 
ensuing incidents, accidents and injuries occurring in high-risk in
dustries. Although it has long been recognized that employees’ safety 
performance represents a valid precursor for major accidents and in
juries (Christian et al., 2009), research and practice have not managed to 
fully comprehend what are the main psychosocial driving forces leading 
towards workers’ (intentional or unintentional) safety-oriented mis
behaviors or safety promoting behaviors. To address this gap, this sys
tematic literature review provides at first clear definitions of relevant 
concepts commonly applied by occupational scholars who devote their 
efforts to building employee-supporting psychosocial work environ
ments. Then, we offered a needed conceptual framework to support a 
systematic classification of the findings deriving from papers identified 
through the systematic review process. Thereafter, based on a careful 
review of the empirical studies gleaned from search results, we gave an 
account of investigated psychosocial factors embedded in various high- 
risk industries and their linkages with safety performance outcomes. 

5.1. Synthesis of findings 

5.1.1. Articles’ context and scope 
The interest in the research area has increased noticeably in the past 

few years as more than three quarters of the included articles in this 
review have been published in the last decade. However, the mean 
number of published studies in the last ten years is only 3.5 per year so 
there is still a great potential for scholarly endeavors to improve our 

Table 2 (continued ) 

Psychosocial Factors Safety Factors Reference 

Authentic leadership (+) situational awareness 
(− ) risk taking 

Sandhåland et al. (2017) 

Authentic leadership (+) safety climate 
(− ) risk perception 

Nielsen et al. (2013) 

Trust (− ) hydrocarbon leaks^^^(ns)  
conflict 

Olsen et al. (2015) 

Leadership (− ) hydrocarbon leaks^^^(ns)  
conflict 

Olsen et al. (2015) 

Recognition and reward (− ) hydrocarbon leaks^^^(ns)  
conflict 

Olsen et al. (2015) 

People development (− ) hydrocarbon leaks^^^(ns)  
conflict 

Olsen et al. (2015) 

Handling of conflicts (− ) hydrocarbon leaks^^^(ns)  
conflict 

Olsen et al. (2015) 

Job certainty (ns) safety behavior(ns)  
accidents 

Leung et al. (2016) 

Organizational support (+) upward safety communication Kath et al. (2010) 
Work Psychosocial safety climate (− ) unsafe behavior^^^ Yu and Li (2020) 

Job control (ns) safety behavior 
(+) accidents 

Leung et al. (2016) 

Job control (+) safety citizenship role definition Turner et al. (2005) 
Perceived behavioral control (+) safety participation 

(+) safety compliance 
Peng and Chan (2019) 

Personal control (ns) employee unsafe behavior Ju et al. (2016) 
Management safety commitment (− ) safety compliance(ns)  

safety performance 
Li et al. (2019) 

Decision latitude (+) safety compliance(ns)  
near miss(ns)  
injuries 

Li et al. (2013) 

Work clarity (ns) accident 
(+) near miss 

Mearns et al. (2001) 

Role clarity (+) safety compliance Dahl and Olsen (2013) 
Satisfactorily workload and 
influence 

(− ) hydrocarbon leaks^^^ Olsen et al. (2015) 

Mixed 
approach 

Psychosocial risk indicator 
(PRI) 

PRI (− ) hydrocarbon leaks^^^ Bergh et al. (2014) 

Abbreviations: ^^^ objective (non-self-report) measurement; (þ/¡) positive/negative empirical association between investigated concepts; (ns) non-significant 
empirical association between investigated concepts. 
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understanding of the role psychosocial factors play in the high-risk 
sector. Moreover, three quarters of the articles originated from only 
four countries (China, Norway, Hong Kong, and UK) with more than half 
of the studies performed in China and Norway. Thus, the findings from 
this review are not representative across cultures and as such should be 
used with caution. In fact, Dollard et al. (2014) accentuated the need to 
account for cross-cultural differences when discussing the subject of 
workplace psychosocial factors as the comparison of results derived 
from Western and non-Western countries might not always be mean
ingful. Moreover, three quarters of the studies so far have been con
ducted in the construction-, oil and gas-, and mining industries. 
Although available evidence and a growing body of literature stresses 
the significance of cultivating a healthy psychosocial work environment, 
we do recognize as well that in technical cultures that are often driven 
by a proverb ‘In God We Trust, All Others Bring Data’ (after Epstein, 
2021) a psychosocial type of information (even if quantified) may not 
always be given adequate attention. 

5.1.2. Psychosocial and safety factors 
One main conclusion from this review is that there is some evidence 

of a link between the exposure to workplace psychosocial factors (i.e., in 
the form of job demands and resources) and ensuing employees’ safety 
violating (or supporting) behaviors in high-risk industries. A few de
cades of research point to the fact that action errors or violations (or 
conversely, compliance with established safety rules) can be explained 
to a certain extent by work-related psychosocial forces. For instance, 
available studies show that when a worker perceives one’s job to be 

insecure (e.g., due to organizational restructuring, downsizing, or eco
nomic crisis), it affects not only one’s job satisfaction (Sutherland and 
Cooper, 1996), but also safety behavior (Choudhry and Fang, 2008) or 
safety compliance (Masia and Pienaar, 2011). Moreover, studies of the 
linkages between psychosocial factors and safety behavior (e.g., Su 
et al., 2019) are more prevalent than studies that investigate associa
tions between psychosocial factors and safety outputs (e.g., Olsen et al., 
2015). A possible explanation of this is that safety behavior could be 
seen as a more immediate and tangible result of the psychosocial work 
environment whereas safety outputs may additionally be explained by a 
range of other components of the system such as technical issues, 
existing regulations, or the physical environment. In support of this 
explanation, only half of the studies that scrutinized associations be
tween psychosocial factors and safety outputs reported significant 
findings, while as many as 80 % of the studies that placed the focus on 
safety behavior reported significant results. 

Furthermore, our findings show that roughly an equal number of 
studies investigated some form of job demands and job resources at work 
(i.e., 22 and 20 publications respectively). This implies that existing 
literature represents and parallels the ideas embedded in the Safety I and 
Safety II line of thinking. This becomes even more evident when looking 
at the safety variables being investigated as these include both errors, 
unsafe behaviors, accidents and injuries (Safety I), and safety benefiting 
variables like safety participation and safety compliance (Safety II). 
Regarding the substance of examined job demands, the majority of 
studies of qualitative and quantitative demands involved some form of 
job-induced pressures, like production pressure (Liang et al., 2018), 

Table 3 
Psychosocial factors and exerted psychosocial states.  

Psychosocial Factors Exerted Psychosocial States Reference 
Impairments 

Job Demands Qualitative Psychological demands (+) emotional exhaustion Li et al. (2013) 
Physical demands (+) emotional exhaustion Li et al. (2013) 

Quantitative Work overload (+) job stress 
(+) emotional stress 

Leung et al. (2010) 

Role overload (+) job dissatisfaction 
(+) safety dissatisfaction 

Gracia and Martínez-Córcoles (2018) 

Organizational Role ambiguity (+) job stress 
(+) emotional stress 

Leung et al. (2010) 

Role ambiguity (+) job dissatisfaction 
(+) safety dissatisfaction 

Gracia and Martínez-Córcoles (2018) 

Unfair reward and treatment (+) job stress 
(+) emotional stress 

Leung et al. (2010) 

Inter-role conflict (+) job stress 
(+) emotional stress 

Leung et al. (2010) 

Poor work group relationship (+) job stress 
(+) emotional stress 

Leung et al. (2010) 

Lack of autonomy (ns) job stress 
(+) emotional stress 

Leung et al. (2010) 

Lack of feedback (ns) job stress 
(+) emotional stress 

Leung et al. (2010) 

Work ostracism (+) emotional exhaustion 
(− ) psychological detachment 

Chen and Li (2020) 

Job stressors combination measure (+) fatigue Seo et al. (2015) 
Job Resources Social Supervisor support (+) psychological stress(ns)  

physical stress 
Leung et al. (2016) 

Supervisor support (− ) emotional exhaustion Li et al. (2013) 
Management safety commitment (− ) job stress 

(− ) fatalism 
Li et al. (2019) 

Co-worker support (ns) psychological stress 
(− ) physical stress 

Leung et al. (2016) 

Co-worker support (− ) emotional exhaustion Li et al. (2013) 
Work Job certainty (− ) psychological stress 

(− ) physical stress 
Leung et al. (2016) 

Job control (ns) psychological stress(ns)  
physical stress 

Leung et al. (2016) 

Personal control (ns) emotional exhaustion Ju et al. (2016) 
Decision latitude (− ) emotional exhaustion Li et al. (2013) 

Organizational Psychosocial safety climate (− ) stress 
(− ) burnout 

Yu and Li (2020) 

Abbreviations: (þ/¡) positive/negative empirical association between investigated concepts; (ns) non-significant empirical association between investigated concepts. 
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work pressure (Kvalheim and Dahl, 2016), or time pressure (Rubin et al., 
2020), which in turn are negatively related to safety–critical factors. 
And yet, it is of necessity to mark that some of the examined projects 
provided non-significant results (e.g., Peng and Chan, 2019). This could 
indicate in turn that job-induced pressure can lead to adverse safety- 
specific effects that are additionally dependent on, for instance, 
unique personal, situational, or institutional factors. Along this train of 
thought, Olafsen and Frølund (2018) argued that job challenges and job 
hindrances need to be viewed as distinct within the Job Demands- 
Resources model as they are differently related to individuals’ basic 
psychological needs. On the other hand, obtained results could also 
indicate different reporting cultures across counties as the majority of 
non-significant associations between job demands and safety factors 
were reported in studies from Eastern Asia. However, there are still too 
few available studies to perform any additional analyses addressing 
these possible explanations. Furthermore, it is also of utmost importance 
to recognize that whereas the studies that form the body of this review 
investigated a range of organizational demands, a great number of them 
focused on demands associated particularly with leadership, where 
perception of unfair reward and treatment (e.g., Leung et al., 2012), 
laissez faire leadership (e.g., Sandhåland et al., 2017), distrust of man
agers (e.g., Conchie and Donald, 2006), and procedural vagueness (e.g., 
Dahl et al., 2014) were touched upon repeatedly. All except one study 
reported negative associations between the leadership variables and 
safety factors indicating that leadership is an important catalyst of safety 
behavior. This becomes even more evident when we look at the job 
resources variables where the leadership factors such as supervisor 
support (e.g., Li et al., 2013), Leader Member Exchange (LMX) leader
ship (e.g., Kath et al., 2010), and authentic leadership (e.g., Nielsen 
et al., 2013) were positively associated with safety behavior. As such, a 
leadership component exemplified through varying structures and styles 
appears to be of central importance in safety–critical environments. And 
lastly, the remaining job resources that repeatedly exert a positive effect 
on safety variables are particularly a co-worker support (e.g., Yuan et al., 
2015), and a perceived job-control (e.g., Turner et al., 2005) and clarity 
(e.g., Dahl and Olsen, 2013). When taken together, a succinct remark 
can be made that the majority of factors studied thus far could fit into 
classical stress theories like the Job Demand Control Support model 
(Karasek and Theorell, 1990) or the Schaufeli’s (2017) classification of 
psychosocial factors. This, in turn, implies that a great proportion of the 
scrutinized studies involved theoretically sound and valid psychosocial 
constructs. On the other hand, one should acknowledge as well that a 
number of possibly relevant psychosocial factors, like work-home con
flict, work underload, harassment, and perception of technological and 
organizational changes, have not been yet introduced and systematically 
investigated in the context of high-risk industries. Thus, in our view 
addressing these major knowledge gaps will only strengthen the existing 
evidence ecosystem of research into ‘what’ and ‘how’ psychosocial 
variables relate to safety in industrial high-risk businesses. 

5.1.3. Psychosocial factors and exerted psychosocial states 
Generally speaking, our results support the proposition outlined in 

the Job Demands-Resources theory, which submits that perceived psy
chosocial work environment correlates with one’s exerted psychosocial 
states that could be of either impairing or invigorating nature. However, 
our findings show that most published studies involve some form of a job 
demand and its association with an impairment state like job stress or 
exhaustion. On top of that, collected evidence demonstrates that studies 
of job resources are also generally linked to employees’ impaired psy
chosocial states where, for instance, one examines the role of leadership 
support in mitigating workers’ emotional exhaustion and/or psycho
logical stress. Thus, it can be observed that so far scholarly endeavors in 
this particular domain have placed disproportionately greater weight on 
subjects that parallel Safety I thinking, where the focus is on impairment 
states (and their possible links to safety violating behaviors) rather than 
on motivational states like one’s engagement and job satisfaction. 

Table 4 
Exerted psychosocial states and safety factors.  

Exerted Psychosocial States Safety Factors Reference 

Attainments Well-being (− ) unsafe behavior Li et al. (2017) 
Engagement (− ) action errors 

(− ) violations 
Mathisen and Bergh 
(2016) 

Engagement (− ) hydrocarbon 
leak^^^ 

Olsen et al. (2015) 

Job engagement (+) safety 
compliance 
(+) safety 
participation 

Yuan et al. (2015) 

Job satisfaction (− ) injuries 
(− ) accidents 

Siu et al. (2004) 

Job satisfaction (ns) safety 
compliance 

Masia and Pienaar 
(2011) 

Organizational 
commitment 

(ns) safety 
compliance 

Masia and Pienaar 
(2011) 

Impairments Job stress (+) injury incident Leung et al. (2010) 
Emotional stress (+) injury incident Leung et al. (2010) 
Emotional stress (+) unsafe 

behaviors(ns)  
injury incidents 

Leung et al. (2012) 

Physical stress (+) unsafe 
behaviors 
(− ) injury incidents 

Leung et al. (2012) 

Physical stress (− ) safety behavior 
(ns)  
accidents 

Leung et al. (2016) 

Psychological stress (ns) safety behavior 
(ns)  
accidents 

Leung et al. (2016) 

Job stress (ns) team safety 
climate(ns)  
safety compliance 

(ns)  
safety participation 

Li et al. (2019) 

Stress (− ) safety 
compliance(ns)  
safety participation 

Lu and Kuo (2016) 

Stress (− ) safety 
compliance 

Masia and Pienaar 
(2011) 

Stress (+) risk taking Rubin et al. (2020) 
Fatalism (ns) team safety 

climate(ns)  
safety compliance 

(ns)  
safety participation 

Li et al. (2019) 

Emotional 
exhaustion 

(− ) safety 
compliance 
(+) near miss(ns)  
injuries 

Li et al. (2013) 

Emotional 
exhaustion 

(+) action errors 
(+) violations 

Mathisen and Bergh 
(2016) 

Fatigue (− ) safety behavior Seo et al. (2015) 
Fatigue (− ) situational 

awareness 
(+) unsafe 
behaviors 

Sneddon et al. 
(2013) 

Emotional 
exhaustion 

(+) unsafe behavior Chen and Li (2020) 

Emotional 
exhaustion 

(+) employee 
unsafe behavior 

Ju et al. (2016) 

Psychological 
detachment 

(− ) unsafe behavior Chen and Li (2020) 

Psychological 
distress 

(+) injuries 
(+) accidents 

Siu et al. (2004) 

Job dissatisfaction (+) risky behavior Gracia and 
Martínez-Córcoles 
(2018) 

Safety 
dissatisfaction 

(+) risky behavior Gracia and 
Martínez-Córcoles 
(2018) 

Abbreviations: (þ/¡) – positive / negative empirical association between 
investigated concepts. ^^^ objective (non-self-report) measurement. 
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Overall, the accumulated evidence indicates that job demand factors (e. 
g., overload, ambiguity, conflict) are likely to trigger individuals’ 
health-impairing mental/physical conditions (e.g., emotional exhaus
tion). Even though this observation could be expected as it stays in line 
with the JD-R theory and a great body of empirical research from diverse 
(non-high-risk) sectors, it is crucial to pinpoint as well that these grad
ually unfolding mental states are often in relation with one’s safety 
performance. For instance, the results of Wu et al. (2018) indicate the 
existence of negative associations between experienced job stress and a 
construction laborer’s safety compliance and participation while on site. 
However, whereas the aforesaid arguments are theoretically sound and 
clear-cut, the link between job resources and ensuing impairments ap
pears to be more ambiguous. For instance, next to several non- 
significant findings (i.e., 31 % across identified parameters) Leung 
et al. (2016) provides a rather counterintuitive finding for a positive 
association between a supervisory support and one’s experienced psy
chological stress. This could indicate that the diminishing psychosocial 
work factors have more pronounced effects and power over the positive 

work factors in the same manner in the high-risk work sector as for other 
walks of life where the “bad is stronger than good”(Baumeister et al., 
2001). Still, caution should be exercised in this regard (due to a limited 
number of studies) when attempting to draw any definitive conclusions 
in this direction. A comprehensive understanding of this topic would 
require from future studies to untangle the linkages between psycho
social factors and many possibly relevant exerted psychological states 
that haven’t been fully investigated yet in the high-risk sector, like for 
instance boredom, sleep problems, job engagement, and job satisfaction. 

5.1.4. Exerted psychosocial states and safety factors 
Broadly, within the confines of this systematic literature review the 

great majority of studies have explored the associations between nega
tively laden exerted psychosocial states and safety. Specifically, scruti
nized studies mainly documented associations between different forms 
of stress and/or emotional exhaustion and safety outcomes (e.g., Masia 
and Pienaar, 2011; Mathisen and Bergh, 2016). However, it is crucial to 
note as well that several investigations reported non-significant effects, 

Fig. 5. Number of studies by year of publication.  

Fig. 6. Overview of peer-reviewed journals included in the sample.  
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which may signal the existence of situations when and where the 
adverse psychosocial states are particularly troublesome. For instance, it 
has been argued that devised and tested models in this domain are 
overly simplistic as they often fail to account for plausible interaction 
effects between several negative elements such as emotional and phys
ical job stress, and life stressors (e.g., Hammer and Sauter, 2013). 
Moreover, in our view the differential effects of impairing psychosocial 
states on various forms of safety (mis)behaviors and ensuing safety 
outcomes are yet to be explored. And to take this reasoning a step 
further, one should consider as well the potential impact of dynamic 
stress spirals (Hobfoll et al., 2018) that in an iterative fashion severely 
deplete people’s resources and as such contribute to greater work stress 
and in consequence affect, for instance, safety-specific behaviors (e.g., 
Halbesleben, 2010). Further, only five studies in our sample investigated 
the ameliorating effects of positively laden exerted psychosocial states, 
such as job engagement and job satisfaction. Here, all except from two of 
those projects explored the effect of positively laden states on negatively 
framed safety outcomes such as unsafe behavior and action errors. Thus, 
by far the main emphasis in the literature has been on questions that 
resemble the Safety I thinking, and in our view the field could benefit 
from a stronger focus on investigating which psychosocial states are 
most common when everything “goes right”. That is, to turn around the 
attention from safety deteriorating- to safety promoting psychosocial 
states (i.e., Safety II thinking) so as to capture the complexity and variety 
of relationships between work-induced psychosocial states and safety. 

5.2. Pathways to expanding the conceptual framework 

According to Miles and Huberman (1984, p. 33), a conceptual 
framework represents “the current version of the researcher’s map of the 
territory being investigated”. Implicit in their notion is that conceptual 
frameworks evolve as researchers accumulate new evidence over time. 
As such, paragraphs that follow discuss a few perspectives on how to 
expand the proposed conceptual frame (Fig. 3) given the obtained re
sults. Provided ideas, needless to say, are not intended to be exhaustive 
but rather to signal some of the opportunities that in our view can 
generate novel findings. 

From the outset, a word of caution needs to be noted on the quality of 
causal inferences in the examined publications. At the theoretical level, 
the JD-R model clearly postulates casual relations between workplace 

psychosocial features, exerted psychosocial states, and the outcomes of 
scholarly interest. Yet, collected empirical evidence that repeatedly re
lies on correlational, cross-sectional self-reported data (with a few ex
ceptions, e.g., Cohen et al. (2016); Olsen et al. (2015)) points to the idea 
that despite all the efforts we cannot completely rule out from our 
framework the possibility of reciprocal causality. As an example, Xan
thopoulou et al. (2009) examined reciprocal relationships between job 
resources, personal resources, and work engagement. Thus, to 
strengthen the theoretically sound causal arguments that are not 
completely validated on empirical grounds, a greater variation in 
research designs and data collection methods should be acknowledged 
in future studies. As an example, one may wish to follow the footsteps of 
Olsen et al. (2015) and Cohen et al. (2016) who in their well-designed 
inquiries adopted longitudinal and experimental designs, respectively. 
Alternatively, one may also take into account the possibility of adopting 
data collection techniques based on the latest advancements in unob
trusive innovative technologies such as, for instance, wearable sensors 
(Knight, 2018). In a similar vein, digital app diaries that record instan
taneous, daily, or weekly fluctuations in one’s perception of psychoso
cial work environment and the ensuing emergent psychosocial states, 
and safety behavior would lay a solid foundation for carefully calibrated 
causal statements. 

Once the causality dimension of our framework receives further 
empirical support, the field needs to finally enter what Fergnani and 
Chermack (2021) call the fourth stage of theoretical development, 
which involves the formulation and testing of moderated and mediated 
hypotheses. Our review reveals that the majority of studies conducted to 
date rely on diverse variations of Hackman’s (1987) ‘input-process- 
output’ (I-P-O) model to explain submitted causal/sequential/direc
tional lines of reasoning. To illustrate, Sneddon et al. (2013) present a 
sequential course of action where higher levels of stress and fatigue (i.e., 
inputs) are linked to lower levels of work situation awareness (i.e., 
process), which in turn are indicative of increased participation in un
safe work behaviors, and higher accident risk (i.e., outputs) among 
offshore drilling crews. Although we do maintain that existing findings, 
which rest on this linear narrative, are cumulatively useful, we do insist 
as well upon a greater articulation of more sophisticated problems in the 
future. Bakker and Demerouti (2017) have long asserted that an em
ployee’s job resources can act as a buffer (i.e., a moderator as illustrated 
in our framework) between experienced psychosocial hazards and 

Fig. 7. Countries of origin of selected studies with specific high-risk industries enlisted.  
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succeeding safety-focused (mis)behaviors, and yet it has only been Wang 
et al. (2018, 2020) and Lu and Kuo (2016) who empirically tested the 
robustness of this rationale in the context of high-risk industries. 

With the passage of time as the work on psychosocial factors in high- 
risk industries reaches scientific maturity, future scholarly endeavors 
should consider expanding our conceptual framework by incorporating 
dynamic properties into one’s models. According to Cronin and Vancou
ver (2019), to theorize about truly dynamic processes four critical 
properties should ultimately be integrated into conceptual modeling. 
These are (a) inertia, (b) feedback loops, (c) potential asymmetric in
fluences, and (d) endogenous change. To date, only a handful of studies 
have assessed, for instance, how experienced injuries or accidents affect 
one’s perception of the psychosocial work environment (i.e., a ‘feedback 
loop’ (Kongsvik et al., 2011)) and safety-related feelings and cognitions. 
And although Khanzode et al. (2012) articulate in their literature review 
the importance of comprehending feedback effects in safety–critical 
environments (as they say: “Liability towards accident is also influenced 
by previous accident experience” (p. 1359)), our theoretical and 
empirical understanding of dynamics within the field remains nascent. 
To gain momentum on this front, one may in our view begin with dis
tinguishing between the short- and long-term effects the diverse psy
chosocial factors have on emerging psychosocial states, and safety 
variables. It is within reason to think of an employee’s burnout as a 
mental condition that is health-impairing and long-lasting (i.e., 
chronic), whereas increased situational awareness can be regarded as 
being health-attaining and short-lived (i.e., episodic). Most likely the 
psychosocial factors that have episodic or short time effects do not 
completely parallel psychosocial factors that exert long term effects. For 
instance, we may assume that the psychosocial factors like emotional 
conflicts and workload impair one’s situational awareness (e.g., Sned
don et al., 2006), whereas role ambiguity detriments one’s well-being 
over time (no identified studies from high-risk industries). Be that as it 
may, we do recognize operational challenges associated with under
taking studies that would test dynamic models. Longitudinal designs, for 
instance, with multiple, repeated measures are often costly, time- 
consuming, and difficult to procure. On top of that, extracted data 
may require sophisticated statistical procedures that would incorporate, 
for example, latent changes over time. Fortunately, new techniques are 
being developed as we speak to accommodate these complexities (e.g., 
Hamaker and Wichers, 2017; Humphrey and Aime, 2014). 

Finally, the great majority of the reviewed studies designed, 
conceptualized, collected and analyzed data taken from an individual 
level perspective, and generally did not reflect on issues associated with 
multilevel or cross-level modeling. Naturally, whereas some of the applied 
psychosocial constructs could be conceptualized as individual level 
variables (e.g., perceived role clarity), others could possibly be better off 
when defined as team or department level variables (e.g., psychological 
safety in the team). The same rationale applies to safety output vari
ables. That is, safety output could be seen as an individual level phe
nomenon (e.g., individual safety compliance), a team level phenomenon 
(e.g., safety climate), or even an installation level phenomenon (e.g., gas 
leakage and explosion at an offshore oil rig). And although Bakker and 
Demerouti’ (2017) JD-R theory has been formulated in a way to 
accommodate the multilevel nature of a workplace environment, our 
results reveal no studies that would adopt this particular view in the 
context of high-risk industries. In this regard, we are of the opinion that 
in order to capture the complexity of psychosocial factors/safety phe
nomena and develop more sophisticated conceptual frameworks than 
the one presented in this study, integrating multilevel constructs is 
absolutely essential. This can be achieved not only by introducing to the 
model predictors or outcomes from another level, but also by testing 
whether constructs maintain their meaning across levels of analysis (i.e., 
isomorphism (Tay et al., 2014)), or whether X-Y relationships observed 
at one level are comparable to those recorded between similar variables 
at different level of analysis (i.e., homology (Chen et al., 2005)). From a 
practical point of view, knowledge gathered by following a multilevel 

approach can support the development of effective interventions. For 
instance, this approach makes it possible to evaluate to what extent 
individuals’ perceptions of psychosocial work environment and safety 
are shared among team members. If the majority of a team uniformly 
reports a heavy workload, this should be addressed as a team level issue. 
On the other hand, if there is a low level of agreement regarding 
perceived levels of a workload, other systematic differences could be 
analyzed, for instance related to demographic variables or job roles 
(Klein and Kozlowski, 2000). 

Taken together, our propositions to extend the submitted conceptual 
framework invite future studies to consider reciprocal associations be
tween variables, to introduce a range of moderators and mediators as 
well as dynamic properties into one’s models, and lastly to advance the 
multilevel reasoning so as to capture more realistic models of psycho
social workplace environment and safety. These attempts will not only 
push the intellectual boundaries of our knowledge on the topic in the 
context of high-risk industries, but also provide further support for the 
argument that safety outcomes such as action errors cannot solely be 
attributed to individual factors, but rather to interactions between 
different components in the framework. A perspective that corresponds 
well with contemporary views on ‘human error’ research, which implies 
that safety outcomes are embedded in complex systems and emerge from 
interactions and relationships between multiple components with 
different patterns of cause and effect (Read et al 2021). 

5.3. Some further avenues of inquiry 

Apart from the pinpointed avenues for future research described in 
previous sections, our findings reveal some further aspects that in our 
view deserve scholarly attention. These concerns are of both theoretical 
and methodological nature. 

5.3.1. Swamps of conceptual vagueness 
The theoretical language in the field of psychology is often viewed as 

full of fuzzy concepts and similar but not identical definitions of terms, 
which in general is a shortcoming widely recognized and frequently 
debated upon throughout the decades (Behling, 1978; Zagaria et al., 
2020). To exemplify the problem in the context of this investigation, one 
may look at the concept of ‘control at work’. While Leung et al. (2016) 
examined the idea of ‘job control’, Peng and Chan (2019) focused on the 
‘behavioral control’ phenomenon, and further Ju et al. (2016) investi
gated the role of ‘personal control’ at work. Similarly, the same issue 
pertains to the exerted psychosocial states as there is no clear-cut 
distinction between concepts like, for example, stress (Yu and Li, 
2020), job stress (Li et al., 2019), psychological stress (Leung et al., 
2016), and emotional stress (Leung et al., 2010). As these constructs 
possibly overlap (which as such hampers a theory and practice devel
opment), our argument echoes the sentiment of scholars who have 
called for greater semantic clarity and consistency in the field of psy
chology, which could be achieved through, e.g., the establishment of a 
shared psychological lexicon (Mascolo, 2021). 

In a related vein, we are of the view that there is a need for clearer 
specification and classification of psychosocial factors that belong to the 
two broadly defined Demands and Resources phenomena in the JD-R 
model. Without any further specification, we may boldly assert that 
all positive and negative factors experienced at work (and also outside of 
it) can be comprehended as psychosocial concepts as long as they are 
relevant to the people who work there. Again, to advance the strand of 
research on associations between psychosocial workplace features and 
safety in high-risk businesses, one should attempt to develop a nomo
logical network of thematically related concepts that fall under the 
psychosocial umbrella. A starting point in this endeavor could be the 
Schaufeli’s (2017) classification of Job Demands-Resources that we 
applied to this project, which further on could be refined, extended, 
and/or tailored to the specific setting in line with existing generic 
theoretical guidelines (see, e.g., Niknazar and Bourgault, 2017). 
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5.3.2. Neglect of measurements quality 
An English statistician Doug Altman once said: “Every-one is so busy 

doing research they don’t have time to stop and think about the way 
they’re doing it” (after Epstein, 2021, p. 51). Whereas this general 
methodological critique could certainly be associated with issues per
taining, for instance, to inadequate sampling strategies, or incorrect 
statistical applications, a cause for concern in our eyes exists as we look 
closer at the quality of measurements employed in scrutinized studies. 
Toomela (2008) asserted that “Results of any kind of statistical data 
analysis can be theoretically meaningfully interpreted if and only if in
formation encoded in variables is unambiguously defined” (p. 252). To 
merely signal the problem, our work reveals that it is not uncommon 
among researchers to apply ‘double-barreled’ measures, where several 
referents of interest are cramped into a single scale. For instance, while 
Liang et al. (2018) intended to examine the phenomenon of ‘perceived 
social support’ at work, their sampled items referred to both manage
ment and coworkers under the same measurement (i.e., “Management 
can always deal with the safety issues reported by workers in a timely 
manner”, and “There is frequent communication about safety issues 
within our workgroup”). The problem occurs when one receives social 
support only from, e.g., coworkers, but not from the upper management 
itself. Under this condition, recorded data are likely to be featured by a 
systematic error and so deliver a rather distorted picture of, in this 
instance, a perception of available social support at work. Thus, in our 
view upcoming scholarly endeavors should prioritize and establish rigid 
measuring procedures that will allow us to consistently capture, eval
uate and replicate the findings related to phenomena of one’s interest. 

5.3.3. New ways of working 
Nowadays, digital technologies are rapidly and broadly transforming 

our economies and societies (Nowotny, 2021), and the labor market is of 
no exception (Daugherty and Wilson, 2018). In this light, our last sug
gestion refers to the problem of employees’ perceptions that are asso
ciated with new modes of working that could potentially trigger the 
emergence of novel psychosocial factors in the context of high-risk in
dustries. Essentially, there is a lack of any knowledge on the effects of 
digitalization and intelligent automation (through artificial intelligence 
[AI]) on emerging psychosocial states and safety behavior. Despite the 
fact that digital technologies are now providing several critical and 
essential services to high-risk industries, there are no studies that would 
touch upon their psychosocial consequences for employees. According 
to Dauvergne (2020), leading oil and gas as well as mining companies 
are now heavily investing in artificial intelligence to accelerate their 
production and in consequence seize their growth and profit opportu
nities. These developments will (or already have) fundamentally change 
how the work is performed. For instance, the changes reshape the in
formation workers have access to (e.g., real time data), increase flexi
bility regarding where work is done (e.g., integrated operations), and 
alter collaboration patterns (e.g., interaction with robots) (Parker and 
Grote, 2020). Yet, despite these immediate advantages, recent psycho
logical research has also given prominence to, for instance, issues 
associated with individuals’ artificial intelligence anxiety (Li and 
Huang, 2020), which is a problem that presumably will affect psycho
social working conditions in a number of industries in the foreseeable 
future (Moore, 2019). Thus, one may speculate that these rather inevi
table changes may have both positive and more challenging implications 
for health and safety in high-risk industries that need to be thoroughly 
addressed. 

5.4. Practical implications 

It is interesting to note that even though the knowledge related to 
psychosocial risk factors and safety outcomes has progressively 
increased over the last 20 years, reports still point out a need for stronger 
focus on these issues in organizations (EU-OSHA, 2019). In the most 
recent ESENER report (EU-OSHA, 2019)) not more than 77 % of the 

European establishments report that they carry out HSE risk assess
ments. This represents a threat to organizations’ ability to prevent 
emerging negative psychosocial states and safety outputs because of 
psychosocial risks. Some of the frequently reported hindrances for per
forming risk assessments are that the necessary expertise is lacking and 
that the procedure is too burdensome. These findings indicate that there 
is a need for developing risk assessment methodologies that are suitable 
for business practices. Some tools are already available to assess and 
manage work environmental factors to prevent the development of work 
stress. An example is the Psychosocial Risk Management Excellence 
Framework (PRIMA-EF), funded by the European Commission’s Sixth 
Framework Programme (Leka et al., 2008). Already existing tools could 
be adapted and simplified to better meet business context needs and 
competence. Moreover, intervention strategies to mitigate the psycho
social risks are still needed in the high-risk industry. Mathisen et al. 
(2017) described the development and implementation of a psychoso
cial risk management tool tailored to the needs of the oil and gas in
dustry that could serve as inspiration for further initiatives. 

5.5. Limitations of the current review 

Like most of the research, this study is subject to certain imperfec
tions. First, although we applied predefined methodological quality 
evaluation criteria with numerical values to help us decide which arti
cles to include in the review, this evaluation was still partly a subjective 
process as there is no clear consensus on quantitative in general, and 
methodological in particular, reporting standards in social sciences. 
Thus, we cannot rule out the possibility that other scholars would 
include fewer or, in contrary, greater number of articles. This is however 
a limitation that in our view can be recognized in most review studies 
where authors make educated (yet not completely standardized) choices 
regarding, e.g., inclusion/exclusion criteria, selection of bibliographic 
databases, or quality appraisal tools. Moreover, although the included 
articles do of course differ in their methodological qualities, we 
refrained from providing information about each article’s “score” as our 
intention was not to criticize the work of fellow researchers. This deci
sion was dictated by the ethical consideration that reducing the sub
stance of an article to a single metric would be overly simplistic and 
would not do justice to the authors’ invested efforts and more general 
contributions. Second, when collecting and synthesizing existing peer- 
reviewed publications on a given topic, one can never eliminate the 
risk, and account for the effect, of publication bias. Whereas there is 
strong evidence that publication bias exists in scientific peer-reviewed 
writings (Dickersin, 2008), there are still a handful of methods for 
detecting and addressing its impact on a literature review’s results 
(Gough et al., 2017). Indeed, when working with quantitative inquiries 
(as is the case for this study) one may consider devising the ‘funnel plot’ 
where gathered effect sizes (from included publications) are plotted 
against a measure of variance (usually the standard error), yet this 
approach has been argued to be suitable primarily for meta-analytical 
investigations that in principle focus on strictly and narrowly pre
defined constructs and research questions (Sterne and Harbord, 2004). 
Be that as it may, one should recognize as well that in the context of this 
investigation many of the estimates presented in Tables 2–4 do not 
demonstrate statistical significance. While this does not apparently rule 
out the potential presence of publication bias from submitted results, it 
offers a somewhat balanced picture of the strength of associations be
tween psychosocial factors, exerted psychosocial states, and safety 
outcomes. Third, in the process of searching, screening, and distilling 
the studies that met all the prespecified inclusion criteria, some of the 
qualitative studies were decisively excluded from further stages of this 
inquiry. Admittedly, scholarly projects that adopt a qualitative approach 
for scrutinizing associations between work-induced psychosocial factors 
and safety in high-risk industries oftentimes offer a rich and insightful 
body of evidence (e.g., Loosemore, 1998). Yet, due to their unique 
ontological and epistemological foundations, which imply a holistic 
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scholarly perspective where an accurate understanding of an event, a 
situation or an outcome is contextual, idiosyncratic and time bound 
(Astin and Long, 2014; Lakshman et al., 2000), drawing any meaningful 
comparisons of the results across the publications (that would be both 
qualitative and quantitative in core) would appear superficial, and 
therefore be of a dubious quality. Besides, scholars admit that methods 
for synthesizing qualitative and quantitative evidence ecosystems 
remain under-developed and under-evaluated (Dixon-Woods et al., 
2005). And lastly, one needs to admit that whilst several strategies were 
employed to reduce the odds of missing out studies that would be 
relevant to meet the purpose of this systematic review (i.e., systematic 
searching protocol devised; four bibliographical databases used; for
ward and backward citation checks performed), the chance that a study 
was omitted cannot completely be excluded. 

6. Conclusion 

Catastrophic events, smaller-scale accidents, injuries, near-misses, or 
unsafe behaviors in high-risk industries are made possible by failures 
resulting from interactions between people, processes, and equipment. 
Although psychosocial work characteristics have been recognized as 
critical across sectors their role deserves greater attention especially 
across high-risk industries, where the body of research is gradually 
expanding and the need for its synthesis has been embraced in both 
professional and academic environments. As illustrated by this study, 

substantial intellectual investments are yet to be undertaken to reach a 
holistic understanding of these aspects in the context of high-risk in
dustries. Yet, we argue that the existent body of research constitutes an 
important and necessary steppingstone in the journey towards a more 
unified understanding of the complex interplay between psychosocial 
factors and safety in high-risk industries. To facilitate this endeavor, the 
current systematic review (a) offers arguments for extending the widely 
acknowledged theoretical JD-R model, (b) delineates thematic trends in 
scrutinized literature, (c) reveals gaps and meaningful directions for 
future research, and (d) provides some practical implications for pro
fessionals operating in high-risk industries. 
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