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Designing safety interventions for specific contexts: results from 
a literature review 

Abstract 
A misalignment between safety interventions and the workplace context of their application 
could lead to diminished effectiveness or failure. This paper is the first of three of an umbrella 
study that aimed to understand whether and how researchers and organisations consider 
contextual factors in safety interventions. Through Rapid Evidence Assessment (REA) 
process, we searched and selected scholarly work indexed in the bibliographic databases 
Medline, APA PsycArticles, Web of Science and Scopus between January 2011 and June 
2021. The studies were analysed using a framework developed according to translation theory 
about (de)contextualisation of knowledge. The framework was enriched to consider 
psychosocial factors at the organisational level and physical, cognitive and emotional factors 
of the interventions’ recipients. We identified 73 eligible studies, of which 47 described safety 
interventions that had not been deployed in workplaces (e.g., pilot studies and concepts) and 
26 studies referred to those deployed. No study considered all factors of the framework. 
Communication and support from management and colleagues were the most considered 
psychosocial factors, whereas conflicting demands and job security were the least considered. 
Moreover, cognitive factors of workers were mentioned in 77% of the sample, with only one 
study considering inclusively cognitive, emotional and physical factors of recipients. About 
62% of the implemented interventions were functional (e.g., training, education and 
communication-related interventions), with only four studies reporting physical interventions. 
Also, most of the interventions were sourced from the literature and introduced as ‘new 
practice’ at the targeted workplaces, with only one article reporting a failed intervention. 
Overall, the findings of this research indicated that intervention studies did not visibly follow a 
translation-transformation path between sources and recipients, did not systematically 
consider contextual factors at the workplaces targeted, and all interventions represented 
administrative controls, contrary to the widely accepted principle of the hierarchy of controls. 

1 Introduction 
Globally, workplace fatalities number 1,000s per day. This number is compounded by daily 
workplace accidents and injuries, sometimes with life-changing consequences, and increased 
further by deaths due to work-related diseases1. With around 500 million people affected by 
work each year2, occupational safety and health (OSH) has become a significant global issue, 
which forms part of the United Nations sustainable development goals3. One explanation for 
these figures may lie in the poor introduction and implementation of safety interventions in 
particular contexts resulting in diminished effectiveness and poor results (Pilbeam et al., 
2019). Therefore, one of the safety management challenges is to understand better the 
relationship between the workplace context and the safety interventions deployed. 
Furthermore, it is essential to understand whether and how a safety intervention sourced 
externally needs to be modified to fit a particular context better and achieve the desired 
outcomes. 

 
1 WHO/ILO joint estimates of work-related burden of disease and injury, 2000-2016: global monitoring 
report. Geneva: World Health Organization and the International Labour Organization, 2021. 
2 https://www.ilo.org/moscow/areas-of-work/occupational-safety-and-health/WCMS_249278/lang--
en/index.htm (accessed 29 October 2021) 
3 UN SDG https://sdgs.un.org/goals  

https://doi.org/10.1016/j.ssci.2022.105906
https://www.ilo.org/moscow/areas-of-work/occupational-safety-and-health/WCMS_249278/lang--en/index.htm
https://www.ilo.org/moscow/areas-of-work/occupational-safety-and-health/WCMS_249278/lang--en/index.htm
https://sdgs.un.org/goals


Accepted manuscript version. Final published version: https://doi.org/10.1016/j.ssci.2022.105906  

3 
 

Anecdotally, safety interventions are often ‘borrowed’ or ‘copied’ from one setting where they 
have been successfully deployed to another but not necessarily achieving the same positive 
outcome described elsewhere. Such ‘borrowing’ and variation in performance outcomes are 
consistent with the implementation of managerial practices more generally (Bloom et al., 
2012). Røvik (2016, p. 292)  noted that “… while everything is everywhere, it is also different 
everywhere”. A perceivably common practice may be performed differently in different 
settings. Nevertheless, this variation may be subtle and not immediately apparent.  

Checklists are an example of a safety intervention widely adopted across sectors (Catchpole 
& Russ, 2015). However, safety outcomes following the deployment of checklists are not 
consistently and invariably high. While checklists have contributed significantly to safety in 
aviation, their contribution to safety in healthcare is variable and contested. Partly, this can 
occur because checklists are interventions introduced in complex socio-technical systems and 
require careful attention to their design and the basic skills needed to implement them 
successfully (Catchpole & Russ, 2015). 

Hence, initiatives to minimise harm in the workplace and maximise worker well-being must be 
tightly coupled with introducing context-appropriate safety interventions for effective 
implementation that yields the desired outcome. Failure to consider contextual differences in 
adaption may explain why the ‘export’ of safety interventions from one sector to another is 
sometimes unsuccessful. However, the degree to which researchers and organisations 
contemplate contextualisation processes and the variables that influence these processes 
when designing and implementing safety interventions has not been explored systematically.  

In light of the above, Lloyd’s Register Foundation commissioned a research project to 
understand whether and how researchers and organisations consider contextual factors in 
safety interventions. The project included three major parts: a review of the literature to identify 
the paths safety interventions are contextualised and the contextual factors considered; 
examination of Health & Safety syllabuses and training practices to reveal the extent to which 
they support the contextualisation of safety interventions; collection of data from case 
examples of successful and unsuccessful safety interventions through interviews with key 
industry stakeholders. 

This article communicates the methodology, findings and conclusions from the literature 
review part of the project to answer the following questions: 

• To what degree do safety interventions follow a (de)contextualisation path? 
• What recipients’ contextual factors have been considered in safety interventions? 

1.1 Theoretical background 
The project drew on translation studies recognising that ideas and models are social 
constructions (Wæraas, 2021) subject to interpretation and translation (Lamb & Currie, 2012) 
as they are transferred in space and time (Øygarden & Mikkelsen, 2020). Translation is when 
a general management idea is transferred and reinterpreted in a new setting (Morris & 
Lancaster, 2006). Translation accepts that this transfer of an idea is not a ‘friction-less’ 
process, like diffusion, but change (transformation) is expected to occur in the translation 
process. This, therefore, implies that each translation is unique (Cassell & Lee, 2017).  

Røvik (2016) developed an instrumental theory of translation, the basic components of which 
we have captured diagrammatically in Figure 1. This conceptual model, which we used as a 
framework for this study, draws attention to the micro-processes of change explaining “… how 
actors apply various translation rules when de-contextualising practices in source units and 
contextualising representations of practice in recipient units” (Røvik, 2016, p. 291). The model 
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has two elements. First, a decontextualisation process takes the idea from the source and 
creates an abstract concept. This extracts the idea from its contextual wrapper but retains the 
relevant information that explains how the practice functions in its source context. The second 
element is a contextualisation process whereby the abstract concept is recontextualised to fit 
the recipient conditions. This may require the replacement of old practices in the recipient, 
integrating the new practices with existing practices in the recipient or simple additions to the 
current practices. 

 

Figure 1. Conceptual framework for (de) contextualisation, based on Røvik (2016)  

The ease with which a practice is decontextualised is a function of its complexity, 
embeddedness, and explicitness (Røvik, 2016). Practices that are complex, deeply embedded 
in the context and tacit are the most difficult to decontextualise and therefore translate from 
source to recipient. As the complexity and embeddedness decrease and the idea becomes 
more explicit, decontextualisation becomes easier. Complexity is a function of the combination 
of technology and people. A technology-related practice with a clear-cut application is less 
complex than one relying on a repertoire of human skills performed by different individuals. 
Practices that are concentrated can be easily identified and represented, making them easier 
to translate. Where they are dispersed and dependent on other practices to function, 
translation becomes more difficult. Furthermore, implicit practices are non-verbalised, non-
codified and non-standardised. These need to be verbalised and made explicit before they 
can be translated. 

The contextualisation path can also be influenced by four main parameters (Røvik, 2016). 
First, in hindsight, the abstract representation might be missing some essential information 
from the source. Second, the intervention agent might not have information about the overall 
context of the targeted recipients. Contextual factors that regularly differ across organisations 
include culture, processes, demographics and criticality of occupational safety & health (OSH) 
as part of the organisation’s ‘licence to operate’ (Porter & McLaughlin, 2006). Third, the extent 
to which the introduction of the practice is externally regulated will decide the degrees of 
freedom to contextualise it. Fourth, as in the decontextualisation phase, the degree to which 
the practice targets human and/or technical elements must be considered. 

Furthermore, the final translation product is guided by a set of ‘editing’ or ‘translation rules’ as 
ideas travel across space and time (Røvik, 2016). The trajectory of these runs from copying 
through modification to radical alteration. Copying attempts to achieve similar outcomes in the 
recipient as in the source by using the same intervention in the same way. Modifications can 
occur either by adding or omitting a few elements. These changes seek to align the 
intervention and the recipient’s context better. A radical alteration fundamentally changes the 
original idea. Such changes may be so radical that the new intervention in the recipient 

https://doi.org/10.1016/j.ssci.2022.105906
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scarcely resembles the version in the source and the latter functions more as an inspiration 
instead of a source of specific and concrete practice. Notably, an organisation can proceed 
with any of the aforementioned translation trajectories without fully or partially considering the 
(de)contextualisation factors described in the previous paragraphs. 

Finally, any differences between source and recipient create the ‘space’ within which the 
micro-processes of change can occur and influence the outcome of the translation process 
(Nielsen et al., 2020). Where source and recipient show greater similarity, successful 
translation is more likely. Nevertheless, various contextual factors that describe the source 
and recipient can influence this translation process. Røvik (2016) highlights the need for 
national, cultural and institutional proximity. 

Notably, there have been published frameworks about the design and implementation of OSH 
interventions. However, those do not cover the whole path suggested by Røvik (2016), or they 
focus on specific intervention types. For example, Michie et al. (2011) introduced the 
behaviour change wheel, especially for characterising and designing behaviour change 
interventions. The authors above created a framework that links capability, opportunity and 
motivation sources of behaviours, nine types of intervention functions (e.g., education, 
modelling, enablement) and seven policy categories (e.g., legislation, communication, 
legislation) without, however, suggesting a concrete intervention path. 

Robertson et al. (2013) introduced a staged approach to intervention design and analysis 
based on a participatory method. The specific work focuses more on the decision-making 
process with references to identifying and selecting alternatives without suggesting particular 
criteria. Also, although Robertson et al. (2013) refer to the importance of scoping the problem 
space and evaluating the effectiveness of interventions, they do not mention details about the 
translation of interventions at their source and their transfer to the desired context. On the 
other hand, Herrera-Sánchez et al. (2017) present a detailed list of 38 questions across ten 
intervention implementation steps, ranging from the problem definition to sustainability and 
integration. Under this practice-oriented approach, several conditions and prerequisites must 
be examined (e.g., resources and support, clear goals and objectives), and various actions 
must accompany the intervention (e.g., teambuilding). Nonetheless, the work by Herrera-
Sánchez et al. (2017) does not visibly articulate how the answers to the 38 questions could 
collectively support the (de)contextualisation strategy or address the parameters proposed by 
Røvik (2016). 

2 Methodology  
This study analysed interventions that impact organisational safety outcomes, including 
accident and injury rates, safety behaviours and worker wellbeing. To be inclusive, we defined 
these safety interventions broadly as any physical artefact, process, procedure, set of skills or 
specialist knowledge that restores, maintains or strengthens safety (i.e., prevents or mitigates 
safety risks; influences culture and behaviours; improves health & wellbeing; ensures 
compliance with legal requirements). 

We conducted a comprehensive Rapid Evidence Assessment (REA) review of the literature 
(Grant & Booth, 2009) to identify theoretical and empirical research references to the 
translation process, consideration of contextual factors and intervention effectiveness. To 
ensure a systematic, transparent and reproducible approach, we followed the guidelines of 
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (Moher 
et al., 2009). 

https://doi.org/10.1016/j.ssci.2022.105906
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The core REA study team included a Chief Investigator (NK) with postgraduate qualifications 
and long industry and academic experience in safety management, a Co-investigator (PB) 
with expertise in systematic literature reviews, and a Research Associate (SRK) who has 
conducted and published systematic reviews. The team was supported by the Chief 
Investigator (CP) of the overall project with long research experience in organisational safety 
and appointed personnel by the project sponsor with respective research expertise. 

2.1 Eligibility criteria 
Since the adoption of safety interventions can be described and evaluated using a wide variety 
of approaches and designs, we included publications of any study designs (e.g., experimental 
and observational, randomised and non-randomised) and data types (e.g., qualitative and 
quantitative). Also, we did not apply any inclusion/exclusion criteria regarding industry sectors 
and geographical regions represented. As we sought recent accounts of safety-related 
publications that reflect current practice and settings while discussing context-related 
variables, only studies published since January 2011 were included. We included scholarly 
work published in peer-reviewed journals to ensure the information provided represented 
formal evaluation and review. We were primarily interested in academic work, so we did not 
search for unpublished studies and grey literature. Also, although two of the authors are 
bilingual, we considered only publications in English to facilitate the peer-review of the results. 
Table 1 presents the inclusion and exclusion criteria applied. 

Table 1: Inclusion and exclusion criteria 

Inclusion criteria Exclusion criteria 
Peer-reviewed publications 
(journal articles and conference 
papers) 

Unpublished material 
Theses, dissertations, technical/industry/government 
reports, trade magazine articles, books and chapters 

Full text published in English Full text published in languages other than English 
Published between 1-1-2011 
and 30-6-2021 

Published before 2011 and as from July 2021 

Full text available online Full text not available online 
Occupational Safety and Health 
(OSH) 

Other safety and health areas (e.g., patient safety, 
public health) 

 

2.2 Identification and selection of studies 
We constructed an inclusive search strategy encompassing both research questions on the 
bibliographic databases of Medline (via PubMed), APA PsycArticles (via EBSCOhost), Web 
of Science and Scopus. After the initial pilot testing of the search strategy by SRK, the results 
were discussed with the whole project team. Subsequently, the search strategy was modified 
to improve sensitivity and specificity in accordance with the scope of this study. 

Table 2: Search strategy used on all bibliographic platforms  

No. Search 
TITLE and KEYWORDS 

S1 Safety 
S2 "case study" OR interven* OR program* OR strateg* OR polic* OR plan* OR 

develop* OR innovat* OR modif* OR transform* OR method* OR pract* OR activ* 
OR action* OR project* OR scenario* OR schem* OR system* OR approach* OR 
adapt* OR adopt* OR analys* 

S3 S1 and S2 
 TOPIC KEY WORDS (TITLE & ABSTRACT) 

https://doi.org/10.1016/j.ssci.2022.105906
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S4 (change OR cross* OR implement* OR appl* OR *design* OR creat* OR plan* OR 
translat* OR adapt* OR adopt*) 

S5 (context* OR situation* OR setting) AND (factor* OR aspect* OR parameter* OR 
variable* OR criter*) 

S6 (identif* OR diagn* OR find* OR select* OR consid* OR contempl* OR examin* OR 
explor* OR stud* OR specif* OR defin* OR determ* OR indic* OR analys* OR 
analyz* OR evaluat* OR investig*) 

S7  S4 and S5 and S6 
 FINAL STRING 
S8 S3 and S7 

 

SRK collated all the records from the database searches, imported them into EndNote 20 
software and de-duplicated them. Then, SRK screened the titles and abstracts of the 
remaining citations, identified those fulfilling our inclusion criteria and reviewed their full text. 
NK reviewed the results from this screening; the researchers were overly inclusive at this 
stage, and, if in doubt, a citation was retained for further determination. Any disagreements 
between SRK and NK were resolved by a joint evaluation of each manuscript and further 
consultation with PB. At this stage, we excluded publications that did not entirely match the 
inclusion criteria and REA’s scope, and we recorded the exclusion reasons. The analysis and 
synthesis included studies that fulfilled the inclusion criteria and were evaluated as within 
scope.  

Where a publication described only part of an intervention (e.g., only evaluation results), SRK 
reviewed the reference lists for the presence of co-publications further describing the 
intervention. All eligible studies were divided into two groups. The first group comprised 
studies that discussed context in safety interventions but did not explain or describe how the 
interventions were implemented in the workplace. The second group consisted of studies that 
contained applied safety interventions where the context was also considered. For example, 
an article could refer to context when introducing a new safety risk management approach. If 
the study included a survey to assess the comprehension of the new approach but did not test 
its actual application, it was categorised as a Not-Deployed Intervention study (NDI). If the 
article included an applied case of this approach, it was classified as a Deployed Intervention 
study (DEI). Those cases could refer to the deployment of interventions across the whole or 
part of the organisation’s workforce.  

2.3 Data extraction and analysis 
Given the nature of a REA is to survey the current evidence base and not derive causal 
relationships or epidemiological evidence (Grant & Booth, 2009), we did not assess the risks 
of biases or quality of reporting. Data were extracted for all studies that met the inclusion 
criteria. Initially, we constructed data extract forms tailored to meet the requirements of this 
REA. During this phase, we developed definitions, used standard classifications for the data 
items, and ensured they were applied consistently. Consistency was achieved through 
continual data review with the participation of SRK, NK and PB throughout the data extraction 
phase. Cases where information was unclear or appeared inconsistent in interpretation were 
resolved through repeated review of the documentation discussion amongst the researchers. 

https://doi.org/10.1016/j.ssci.2022.105906
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We extracted details of the region and subregion where each study was conducted4, year of 
publication, study design (EPOC, 2017), types of data collected, sample size, industry 
sector(s) addressed5, and contextual factors considered. The latter included: 

• Psychosocial factors which represented variables of the internal organisational context: 
workload, conflicting demands, role clarity, involvement in making decisions, influence 
over the way the job is done, organisational change management, job security, 
communication, support from management and support from colleagues. The list was 
created based on the works of Méndez Rivero et al. (2021), Brown et al. (2020), Sujan 
(2015), Sujan (2012),  Choudhry and Fang (2008) and information from EU-OSHA6. 

• Absorptive capacity factors which reflected the opportunity of the intervention recipients to 
understand, accept, assimilate and action the intervention objectives, details and 
expectations. Due to the nature of REA, we adopted the general categories of physical 
factors (e.g., manual skills, anthropometrics, physical condition and health), cognitive 
factors (e.g., knowledge, experience) and emotional factors (e.g., feelings, trust, 
motivation) as proxies to record whether individual absorptive capacity was considered.  

Specifically for the intervention studies, we considered the intervention type (i.e., physical, 
process or functional) as classified by Karwowski (2005), intervention area (e.g., training, 
communication, policy), source of intervention, intervention mode (i.e., reproduction/copying, 
modification/adaptation, radicalisation/alteration), national and cultural proximity between 
sources and recipients, outcomes aimed and achieved, and references to 
decontextualisation/translation and contextualisation/transformation paths according to Røvik 
(2016). Specific classifications and definitions adopted in this study are presented in Table 3. 

Table 3: Classifications and definitions 

Intervention type Intervention mode Source-recipient cultural 
proximity 

Physical intervention  
The intervention targeted 
materials/natural environment of 
the workplaces with the intent to 
improve safety. These included 
environmental conditions, 
infrastructure, equipment, tools, 
etc. 

Reproduction 
The intervention is a copy 
of the original 
practice/knowledge 
 

Same 
Exactly same sector and/or 
operations 
 
 

Process intervention 
The intervention targeted how the 
work is performed (flow, nature, 
duration, order, etc. of activities). 

Modification 
The intervention is 
modified with addition(s) 
or omission of the original 
practice/knowledge 
 

Similar 
When the operations/sector are 
similar but not necessarily the 
exact same (e.g., both the food 
services industry and dairy milk 
industry must ensure food 
quality) 

Functional intervention 
The intervention was about the 
purpose and role of persons, goals 
and outcomes of activities, etc. 
This category included everything 
not falling under the physical and 
process categories above. 

Radicalisation 
The intervention is 
significantly altered 

Different 
No similarity between 
sectors/operations (e.g., the 
manufacturing industry and 
health services sector) 

 

 
4 https://unstats.un.org/unsd/methodology/m49/  
5 https://www.ilo.org/global/industries-and-sectors/lang--en/index.htm 
6 https://osha.europa.eu/en/themes/psychosocial-risks-and-stress 

https://doi.org/10.1016/j.ssci.2022.105906
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SRK extracted the data from the included studies and entered the data in the entry forms in 
Microsoft Excel. NK independently checked the data, compared entries and any differences 
were discussed until an agreement was reached. Any disagreements were resolved through 
discussions with PB. Where the publications did not include the information sought, the 
respective variables were noted as missing data points. The data collected about intervention 
areas and sources and proximity between sources and recipients were coded in mutually 
exclusive categories to allow a basic descriptive analysis. 

Statistical analysis was conducted by transferring the data from Excel to SPSS v.26. The 
frequencies of all the variables were determined first for the whole sample and subsequently 
for the subset of NDI and DEI studies. Furthermore, we explored possible variations of 
dependent variables (e.g., psychosocial and absorptive capacity factors, intervention modes 
and types and targeted outcomes) across the demographic data of the studies (e.g., 
sub(regions) and industry sectors) by conducting Fisher exact tests. Chi-square tests were 
not possible to perform as the initial screening of the data showed the assumptions of this test 
were violated in most cases due to highly uneven distributions of the sample. Moreover, to 
increase the accuracy of the statistical results, we selected the SPSS option of Monte Carlo 
simulation with 10,000 samples and a 99% confidence interval. The statistical significance 
level was set to α=0.05, and the null hypotheses across all tests were of no significant 
variation.  

3 Results 
For the sake of brevity, the presentation of the REA results per dataset will refer to AS for All 
Studies, NDI for Not-Deployed Intervention studies and DEI for Deployed Intervention cases 
(i.e., AS=NDI+DEI). Furthermore, the results from the statistical tests are reported only for the 
cases of statistically significant variations. In addition to the tables with findings included in the 
following subsections, Tables 2 and 3 in the Supplement accompanying this paper present 
the basic characteristics of the NDI and DEI articles, respectively, supported by a 
nomenclature in Table 1 provided in the same file. 

3.1 Study selection 
The strategy produced initially over 5,000 hits, and deduplication resulted in 3,449 studies 
(Table 4). An additional study was identified by searching reference lists. Following the initial 
title and abstract screening, 2,880 articles were excluded. The review of the abstracts of the 
remaining 570 articles resulted in the exclusion of 410 articles. The excluded studies either 
reported irrelevant interventions and/or outcomes, did not report any intervention or contextual 
factors, or were not occupational studies. After reviewing the full text of 160 studies, we 
included a total of 73 studies in the final review, of which 47 were NDI, and the remaining 26 
studies were DEI cases. The flow of information across the various stages of the REA is shown 
in Figure 2.  

Table 4: Database search results (1-7-2021) 

Index Hits 
Medline (via PubMed) 1,323 
APA PsycArticles (via EBSCOhost) 5 
Web of Science (incl. MEDLINE, Current Contents Connect, KCI-Korean Journal 
Database, Russian Science Citation Index and SciELO Citation Index) 

2,662 

Scopus 1,285 
Total 5,275 
Duplicates removed 1,826 
Final count  3,449 

https://doi.org/10.1016/j.ssci.2022.105906
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Figure 2. PRISMA flow diagram for study inclusion 

Records identified from 
electronic databases 

n= 5 275 

Duplicates removed n= 1 826 
• Electronically n= 1 359 
• Manually n= 467 

Titles/abstracts 
screened  

   
Excluded (did not meet the criteria) n= 2 880 
• Treatment, drug safety, diagnosis n= 789 
• Reviews, meta-analysis/books n= 277 
• Building/home/construction safety n= 127 
• Patient/hospital/medication safety n= 435 
• Traffic/road/rail/aviation n= 394 
• Engineering/environment n= 330 
• Food/water safety/flood/water treatment n= 136 
• Data safety n= 13 
• Child safety/domestic violence/gun safety n= 44 
• Animal/plant/agriculture/microbial studies n= 41 
• Other n= 284 
• Abstracts not in English n=10 

Abstracts screened 
n= 570 Excluded n= 410 

• Irrelevant n= 317 
• No intervention n= 54 
• No contextualisation n= 12 
• Not occupational studies n= 13 
• Modelling studies n= 14 

 Full-text articles 
reviewed 

  
Excluded n=87 
• Irrelevant outcome, study design 

n=80 
• Full text not in English n=7 

Articles included in REA 
review (deployed and 

not-deployed 
interventions) 

n=73 

Article from citation lists  
n=1 

Deployed Intervention 
studies  
n=26 

Not-Deployed 
Intervention studies  

n=47 
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3.2 Information and demographics 
The number of studies published each year varied from two in 2011 to 13 in 2019. Among the 
47 NDI, 20 were cross-sectional, 13 were opinion/review papers, 13 were non-comparative 
case studies, and one was a cohort study (Basil et al., 2013). Most NDI studies collected 
qualitative data (n=16), followed by ordinal data from 12 studies and continuous data from 
eight. The DEI dataset included 12 uncontrolled pre-post intervention studies, six case studies, 
five randomised control trials and several other study types with lower frequencies. Data 
collected from DEI were mostly ordinal data (n=14), while six studies collected continuous 
data. Sample sizes varied greatly in the studies we reviewed. The sample size of targeted 
recipients or records collected in NDIs ranged from 6 (Joss et al., 2017) to 12,959 (Pekovic, 
2015) and in DEIs ranged between 20 (Ochsmann et al., 2016) to 1,784 (Buller et al., 2019). 

Table 5 presents the data regarding the demographics of the whole sample and separately for 
the NDI and DEI studies. Most of the studies occurred either in Europe (n=26) or the Americas 
(n=22). However, the distribution within the NDI and DEI subsets was somewhat inverted, with 
more NDI articles coming from Europe (n=19, 40.4%) and most of the DEI publications coming 
from the Americas (n=11, 42.3%). All studies from the Americas were exclusively from the 
United States and Canada. In Europe, most of the AS (n=12) were carried out in Western 
Europe, followed by Northern Europe (n=9) and Southern Europe (n=4). Only four studies of 
the sample were conducted in Sub-Saharan Africa. The sample did not include Northern 
Africa, Latin America and the Caribbean, Central Asia, Eastern Europe, Melanesia, 
Micronesia, and Polynesia. 

Table 5. Regions and subregions 

Variables n (%) 
AS (N=73) NDI (N=47) DEI (N=26) 

Regions 
Europe 26 (35.6) 19 (40.4) 7 (26.9) 
America 22 (30.1) 11 (23.4) 11 (42.3) 
Asia 14 (19.2) 10 (21.3) 4 (15.4) 
Oceania 7 (9.6) 5 (10.6) 2 (7.7) 
Africa 4 (5.5) 2 (4.3) 2 (7.7) 
Sub-regions 
Northern America 22 (30.1) 11 (23.4) 11 (42.3) 
Western Europe 12 (16.4) 8 (17.0) 4 (15.4) 
Northern Europe 9 (12.3) 8 (17.0) 1 (3.8) 
South-eastern Asia 8 (11.0) 6 (12.8) 2 (7.7) 
Australia and New Zealand 7 (9.6) 5 (10.6) 2 (7.7) 
Southern Europe 4 (5.5) 3 (6.4) 1 (3.8) 
Sub-Saharan Africa 4 (5.5) 2 (4.3) 2 (7.7) 
Western Asia 3 (4.1) 1 (2.1) 2 (7.7) 
Southern Asia 2 (2.7) 2 (4.3) - 
Eastern Asia 1 (1.4) 1 (2.1) - 
Northern Africa - - - 
Latin America and the Caribbean - - - 
Central Asia - - - 
Eastern Europe - - - 
Melanesia - - - 
Micronesia - - - 
Polynesia - - - 
Not specified 1 (1.4) - 1 (3.8) 
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As presented in Table 6, health services and construction were the industry sectors most 
studied, with a total of 20 and 15 studies, respectively. The industry sector where the study 
was conducted was significantly associated with the NDI or DEI category (p = 0.04, CI 99% 
0.035-0.045). There were 12 studies conducted in the construction sector and 10 in the health 
services sector in the NDI category. Comparatively, in the DEI cases, the health services 
sector dominated the sample with 10 cases against three studies in the construction sector. 
The commerce, financial and professional services, forestry, wood, pulp and paper, hotels, 
tourism and catering, mining, mechanical and electrical engineering, media, and postal and 
telecommunications services sectors were not represented in any category. 

Table 6. Industry sectors 

Industry sectors n (%) 
AS (N=73) NDI (N=47) DEI (N=26) 

Health services 20 (26.7) 10 (20.4) 10 (38.5) 
Construction 15 (20.0) 12 (24.5) 3 (11.5) 
Transport (civil aviation; railways; road 
transport) 

7 (9.3) 5 (10.2) 2 (7.7) 

Other 7 (9.3) 7 (14.3) - 
Education 4 (5.3) 1 (2.0) 3 (11.5) 
Various 4 (5.3) 3 (6.1) 1 (3.8) 
Food; drink; tobacco 3 (4.0) 2 (4.1) 1 (3.8) 
Oil and gas production; oil refining 3 (4.0) 2 (4.1) 1 (3.8) 
Public service 2 (2.7) - 2 (7.7) 
Shipping; ports; fisheries; inland 
waterways 

2 (2.7) 2 (4.1) - 

Transport equipment manufacturing 2 (2.7) - 2 (7.7) 
Utilities (water; gas; electricity) 2 (2.7) 2 (4.1) - 
Agriculture; plantations; other rural 
sectors 

1 (1.3) - 1 (3.8) 

Basic metal production 1 (1.3) 1 (2.0) - 
Chemical industries 1 (1.3) 1 (2.0) - 
Textiles; clothing; leather; footwear 1 (1.3) 1 (2.0) - 
Commerce - - - 
Financial services; professional services - - - 
Forestry; wood; pulp and paper - - - 
Hotels; tourism; catering - - - 
Mining (coal; other mining) - - - 
Mechanical and electrical engineering - - - 
Media; culture; graphical - - - 
Postal and telecommunications services - - - 

 

3.3 Recipients’ contextual factors 
Table 7 presents the descriptive results of the recipients’ contextual factors derived from the 
studies. Notably, although the national setting and industry sectors also reflect the context, 
this section focuses on factors considered explicitly in the organisational settings the studies 
targeted. The statistical tests did not show significant differences in those contextual factors’ 
frequency across (sub)regions and industry sectors. 
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Table 7. Contextual factors 

Factors* n, (% of studies, % of all factors counted) 
AS (N=73) NDI (N=47) DEI (N=26) 

Psychosocial factors 
Communication 33 (45.2, 23.4) 21 (44.7, 20.4) 12 (46.2, 31.6) 
Support from management 25 (34.2, 17.7) 21 (44.7, 20.4) 4 (15.4, 10.5) 
Support from colleagues 24 (32.9, 17.0) 17 (36.2, 16.5) 7 (26.9, 18.4) 
Workload 13 (17.8, 9.2) 13 (27.7, 12.6) - 
Role clarity 11 (15.1, 7.8) 8 (17.0, 7.8) 3 (11.5, 7.9) 
Involvement in making decisions 10 (13.7, 7.1) 8 (17.0, 7.8) 2 (7.7, 5.3) 
Influence over the way the job is 
done 

5 (6.8, 3.5) 4 (8.5, 3.9) 1 (3.8, 2.6) 

Organisational change management 3 (4.1, 2.1) 2 (4.3, 1.9) 1 (3.8, 2.6) 
Conflicting demands 2 (2.7, 1.4) 2 (4.3, 1.9) - 
Job security 2 (2.7, 1.4) 2 (4.3, 1.9) - 
Missing 13 (17.8, 9.2) 5 (10.6, 4.9) 8 (30.8, 21.1) 

Absorptive capacity 
Cognitive factors 56 (76.7, 66.7) 37 (78.7, 63.8) 19 (61.5, 73.1) 
Physical factors 9 (12.3, 10.7) 8 (17.0, 13.8) 1 (3.8, 3.8) 
Emotional factors 9 (12.3, 10.7) 9 (19.1, 15.5) - 
Missing 10 (13.7, 11.9) 4 (8.5, 6.9) 6 (23.1, 23.1) 
* The sum of the frequencies of the factors in the table exceeds the number of studies 
reviewed as each publication could refer to more than one factor 

 

The psychosocial factors considered varied widely amongst the studies. Thirteen of the 73 
publications (five NDI and eight DEI publications) mentioned no psychosocial factor. Across 
all the studies reviewed, communication (n=33), support from management (n=25) and 
support from colleagues (n=24) were the most considered psychosocial factors, while 
conflicting demands (n=2) and job security (n=2) were the least considered factors. While we 
identified all ten psychosocial factors across the NDI sample, the DEI sample considered 
seven psychosocial factors, with workload, conflicting demands, and job security not found in 
the DEI dataset. Furthermore, the extent of reference to psychosocial factors was inconsistent 
across the two datasets (Figure 3). Ten of the NDI considered one, 17 studies considered two, 
eight studies considered three, five studies considered four and two studies considered five 
psychosocial factors. Amongst the 18 DEI studies which mentioned psychosocial factors, nine 
considered one, six considered two and three considered three psychosocial factors. 
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Figure 3: Number of psychosocial factors considered across studies 

Regarding absorptive capacity, four NDI and six DEI studies did mention any physical, 
cognitive and emotional factors. Cognitive factors were the most often considered (56 out of 
73 studies), and only nine studies considered emotional factors and nine studies physical 
factors. Only one of the 47 NDI considered all three factors (Micheli et al., 2018). Five NDI 
studies considered physical and cognitive factors, four considered emotional and cognitive 
factors, four considered emotional factors alone, and two considered physical factors only 
(Figure 4). 

  

Figure 4: Absorptive capacity factors considered in not-deployed interventions 
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Some NDI studies referred to additional parameters influencing participants’ absorptive 
capacity, including religious and cultural beliefs (Edwards et al., 2015; Gao et al., 2017; 
Morgan et al., 2021). One study stated project complexity, organisational complexity and 
contract management (Winge et al., 2019), and another study mentioned nationality (Gao et 
al., 2017) as factors influencing the absorptive capacity of participants. Other studies 
concluded that peer pressure (Furber et al., 2012) and team turnover (Chandrasekaran & 
Mishra, 2012) influenced absorptive capacity. 

Among the DEI cases, none referred to more than one absorptive capacity factor. Only one 
study considered physical factors (Ochsmann et al., 2016). Most other studies (19 out of 26) 
considered cognitive factors only. When accounting for the missing data points, the frequency 
of absorptive capacity factors of recipients was significantly associated with whether the study 
was a DEI or NDI (p = 0.05, CI 99% 0.044-0.055). Across the sample, 78.7% of the NDI 
considered cognitive factors, 19.1% considered emotional factors, and 17.0% considered 
physical factors. On the other hand, 61.5% of the DEI considered cognitive factors and only 
3.8% considered physical factors, with emotional factors not found in any DEI case. 

3.4 Deployed intervention studies 
As presented in Table 8, twelve of the 26 DEI used training or education as an intervention in 
the workplace. Communication was the second most frequently targeted area (n=5). However, 
if all individual risk-related interventions are aggregated, those interventions become the 
second most often targeted area (n=7), and communication comes third. Twenty-one of the 
DEI targeted one intervention area, and the other five studies employed more than one 
intervention. The study conducted by Haynes et al. (2018) provided sun safety training and 
sun safety resources to outdoor workers. Guo et al. (2018) used goal setting, feedback, 
training, reward and punishment as interventions in the construction industry. Olson et al. 
(2016) used goal setting, education, self-monitoring and social support as interventions in the 
health services sector. Senior management safety rounds, training for supervisors and online 
discussion forums were used as interventions in the health services by Bronkhorst et al. 
(2018). Changing the triage process and adding extra staff were interventions used in the 
study by Balfour et al. (2017). 

Table 8: Intervention areas 

Intervention areas n (% of studies, % of all values counted) 
Training/education 12 (46.2, 31.6) 
Communication 5 (19.2, 13.2) 
Risk control  3 (11.5, 7.9) 
Behaviours 2 (7.7, 5.3) 
Goals 2 (7.7, 5.3) 
Rewards/awards 2 (7.7, 5.3) 
Risk monitoring 2 (7.7, 5.3) 
Culture  1 (3.8, 2.6) 
Feedback 1 (3.8, 2.6) 
Policy 1 (3.8, 2.6) 
Punishment 1 (3.8, 2.6) 
Risk assessment 1 (3.8, 2.6) 
Risk management 1 (3.8, 2.6) 
Safety management  1 (3.8, 2.6) 
Self-monitoring 1 (3.8, 2.6) 
Support 1 (3.8, 2.6) 
Walkarounds 1 (3.8, 2.6) 
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According to the data shown in Table 9, sixteen studies reported functional interventions that 
targeted the purpose and role of persons and activity goals and outcomes (e.g., training, 
education and communication-related interventions). Seven studies reported process 
interventions that targeted how the work is performed. Four studies reported physical 
interventions that targeted materials or the natural environment such as environmental 
conditions, infrastructure, equipment, tools, etc. Only one of these studies reported using 
functional and physical interventions (Buller et al., 2019). This study described the modification 
of sun safety policy and education through training and the provision of sun safety protection. 
Most of the interventions were more human than technology-oriented (88.5%). 

Table 9: Intervention types 

Intervention type n (% of studies, % of all values counted) 
Functional 16 (61.5, 59.3) 
Process 7 (26.9, 25.9) 
Physical 4 (15.4, 14.8) 

 

As presented in Table 10, published studies and reports were the most frequent sources of 
identifying interventions and/or informing the intervention design (n=11), followed by 
intervention initiatives sourced from knowledge from other industries (n=5). We identified only 
one study referring to two distinct sources, namely publicly available guidelines and training 
methods from various sources, and describing the implementation of an occupational safety 
programme with appropriate training methods in the education sector (Rodrigues et al., 2018).  

Table 10: Sources of interventions 

Source of intervention n (% of studies, % of all values counted) 
Literature/studies 11 (42.3, 40.7) 
Various industries 5 (19.2, 18.5) 
Healthcare 2 (7.7, 7.4) 
Manufacturing 2 (7.7, 7.4) 
Aviation 1 (3.8, 3.7) 
Food 1 (3.8, 3.7) 
Government 1 (3.8, 3.7) 
Internal practice 1 (3.8, 3.7) 
Investigations 1 (3.8, 3.7) 
Public information (presentations, guidelines) 1 (3.8, 3.7) 
Training 1 (3.8, 3.7) 

 

Regarding the intervention mode, 12 studies employed modifications (46.2%), 11 were radical 
interventions (42.3%) and three employed reproductions of practices (11.5%) (Dusenberry & 
Robinson, 2020; González-Formoso et al., 2019; Rodrigues et al., 2018). The latter studies 
used the same programmes used in other industries to provide safety training to the targeted 
recipients; two were conducted in the education sector and one in the healthcare industry. The 
intervention mode was significantly associated with the source of the intervention (p = 0.028; 
CI 99% 0.024-0.032) as most of the radical interventions were sourced from the literature.  

Excluding three DEI publications with no relevant information, in most of the other cases, the 
intervention applied was identified as ‘new practice’ for the recipients (n=17, 65.4%), and in 
six DEIs (23.1%), the intervention regarded existing practice. Only three interventions were 
undertaken in collaboration between the source and the recipient. Of these, Karanikas et al. 
(2020) reported how they developed a safety award programme in a large aviation 
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organisation at management’s request. Bull et al. (2017) reported a training program for 
Portuguese-speaking nurses in Mozambique modified through collaboration between a 
hospital in the United Kingdom and a teaching hospital in Mozambique. Talbot et al. (2014) 
reported a collaborative effort within a large academic health centre to design a formalised 
system to improve the safety of healthcare personnel. The remaining interventions (n=23) 
were undertaken on an ad-hoc basis. The collaborative or ad-hoc connection between the 
source and recipient was significantly associated with the source of the intervention (p = 0.048; 
CI 99% 0.042-0.053), where all the interventions sourced from the literature were introduced 
on an ad hoc basis. 

For 19 of the studies, it was impossible to detect information about the national proximity 
between source and recipient (e.g., no reference in the publication, the intervention was based 
on literature). Four of the studies (15.4%) were performed in the same country as the source 
(Buller et al., 2019; Karanikas et al., 2020; Talbot et al., 2014; Zohar et al., 2017), while three 
studies (11.5%) were performed in a different country than the source (Balfour et al., 2017; 
Bull et al., 2017; Guo et al., 2018). Information about cultural proximity was possible to distil 
in 13 out of the 26 DEIs and was almost evenly distributed between different (n=6, 23.1%), 
similar (n=7, 26.9%), and same (n=7, 26.9%) sectors and/or operations. 

The three outcome types aimed and/or achieved were almost evenly distributed across the 
sample, with some precedence of OSH performance [OSH performance: n=12, 46.2%; Safe 
behaviours: n=11, 42.3%; Worker well-being, n=10, 38.5%]. No single study targeted all three 
outcomes, and only six DEI publications focused on two outcomes concurrently. Two studies 
aimed to improve OSH performance and safe behaviours (Ledo et al., 2021; Marquardt et al., 
2021). One study aimed to improve OSH performance and worker wellbeing (Haynes et al., 
2018). Three studies aimed to improve safe behaviours and worker wellbeing (Juárez-Carrillo 
et al., 2017; Newnam et al., 2012; Newnam & Oxley, 2016). Across the DEI sample, only one 
study reported a failed intervention (Karanikas et al., 2020). 

None of the DEIs referred explicitly to the decontextualisation/translation -> abstract 
representation -> contextualisation/transformation path described by Røvik (2016), and no DEI 
study explicitly mentioned any parameters of complexity, embeddedness or explicitness 
regarding translatability at the source. Nevertheless, seven studies mentioned various factors 
affecting the design, implementation, and outcomes of interventions. González-Formoso et al. 
(2019) stated that some items of the original safety training source were difficult to interpret, 
Buller et al. (2019) recognised that the sun safety policies introduced relied on individuals to 
implement as they were not enforced, and Guo et al. (2018) acknowledged that the 
behavioural-based interventions assumed linear relationships between system elements. 
Bronkhorst et al. (2018) noted that improving safety climate was somewhat difficult due to the 
reactive mindset of managers. Also, McDonald and Durso (2015) recognised that task 
interruptions and high workload were counteracting the efforts to decrease attentional errors. 
Talbot et al. (2014) observed that the process improvement introduced was influenced by the 
limited time for decision-making. Randmaa et al. (2014) expressed concerns the intervention 
effectiveness would decrease due to lower adherence over time. 

Moreover, several studies mentioned limitations regarding the size and composition of the 
samples of targeted recipients or the timeframe and opportunities available to assess the 
intervention effectiveness. Such limitations could not allow the generalisation of the results or 
afford high confidence in the outcomes measured. Other concerns expressed by various 
authors included incompatibilities between previous and new practices, which were realised 
retrospectively (Karanikas et al., 2020), diverse priorities (Haynes et al., 2018) and reversion 
to past behaviours due to the unsustainability of positive effects (Guo et al., 2018). 
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4 Discussion 
In general, the uneven sample of scholarly studies about Not-Deployed Interventions (NDI, 
n=47) and Deployed Interventions (DEI, n=26) suggest that the publication of theoretical 
concepts and pilot applications significantly outnumber the publications of full-scale studies in 
real-world settings. This means it is almost twice as likely to find peer-reviewed studies 
discussing contextual factors in general terms as case studies of actual interventions in a 
specific setting. Although this difference could be partially attributed to the nature of REAs, 
since we used a common search string and applied the same screening criteria, the 
possibilities of missing publications from any of the NDI or DEI categories remains equal. 
Hence, even if the numbers above do not fully represent the whole set of safety intervention 
studies published, their relative frequency of 26 DEIs vs 47 NDIs can be claimed as valid.  

The above could be attributed to the fact that some NDIs did not mature enough to the level 
of full implementation, or they were deployed but failed. The first presumption is indirectly 
supported by the fact that we did not identify DEI and NDI studies on the same interventions. 
It is also possible that the authors directly published the actual implementation and did not 
perceive the necessity or have the resources to share any conceptual approaches and trials. 
Nevertheless, notably, only one DEI shared a failed intervention, which confirms the effects of 
publication and outcome reporting biases of sharing strong and confirmatory results (Franco 
et al., 2014; Harrison et al., 2017; Olson et al., 2002).  

4.1 Study demographics 
The differences regarding the study types between the NDI and DEI datasets were expected 
since most of the former did not include actual interventions. They focused more on 
introducing concepts, pilot/small-scale test cases, and collecting perceptions regarding the 
intervention design, feasibility, acceptance, etc. The prevalence of uncontrolled pre-post 
intervention studies in the DEI cohort can be justified by the difficulty to design and run case-
control and randomised controlled trials in real-world settings, along with possible human 
research ethical considerations. 

The distribution of the publications across geographical regions accords with the results of the 
bibliometric analysis by Merigó et al. (2019), who processed data from articles published in 
Safety Science between 1976 and 2016 and found the United Kingdom had most of the 
publications, closely followed by the USA, whereas China and Australia held the third and 
fourth positions, respectively. Merigó et al. (2019) also observed that the US and Europe 
initially led the particular journal, but publications from Asia and Australia grew significantly 
during the last years. Similarly, Wang et al. (2020) analysed 4,852 journal articles published 
in the Web of Science in 1900-2018 and related to OSH management. North America, 
especially the USA and Canada, Europe, mainly the United Kingdom, the Netherlands, Italy 
and Germany, and Australia had the highest contribution rates (Wang et al., 2020). 

Therefore, the regions of the interventions we reviewed seem to represent the overall trend of 
safety-related publications. This indirectly verifies the reliability of the search and screening 
strategy employed in the REA. Still, it does not directly constitute an accurate reflection of the 
relative frequency to which safety interventions occur in practice across regions. Also, the 
difference between the percentages of regions for the DEI and NDI publications, where the 
Americas prevailed in the former and Europe in the latter, could be attributed to some form of 
publication bias or national cultural elements. Regarding the latter, for example, Rice et al. 
(2021) acknowledged that whereas most healthcare team training programmes were 
developed in the USA, it is imperative to understand the interplay between national culture 
and team dynamics and incorporate the values of different cultures into team training to create 
more effective interventions. 
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Furthermore, Zotzmann et al. (2019) found that countries, cultural values, and personality 
dimensions are related to an individual’s error orientation. The latter was defined as the 
attitude and behaviour toward dealing with, communicating, and learning from errors. 
Employees working in the US reported the highest mean levels on error orientation (Zotzmann 
et al., 2019), which could indirectly explain the more frequent DEI publications in this region. 
Additionally, works in other fields, such as medicine and conservation biology and ecology, 
have recognised that the geographical region could play a role in various aspects such as 
reporting of positive/adverse outcomes (Sood et al., 2007), actual or perceived impact and 
significance of the study’s subject (Hickisch et al., 2019) and available research resources 
(Bellard & Jeschke, 2016).  

The relatively increased frequency the healthcare and construction sectors were studied in 
both DEIs and NDIs can be explained by the combination of their workforce sizes and the 
rate/prevalence of workplace incidents and accidents. Considering the countries and regions 
where most of the publications focused, in the US, healthcare and construction rank as the 2nd 
and 9th largest sector respectively out of 19 industries7, with construction presenting the 
highest number of worker fatalities8. In Europe, the healthcare sector is the 3rd largest 
employer and construction ranks 6th out of 17 industries9, but construction suffers from the 
highest number of fatal accidents at work10. Especially in the UK, human health and social 
work comprise the largest employer, and construction ranks 7th out of 16 sectors11. 
Construction in the UK had the highest number of fatalities in 2020-2112, and healthcare and 
social workers reported the highest rate of work-related illnesses and non-fatal injuries13. In 
Australia, healthcare and social assistance is the largest employer amongst 19 sectors, with 
the construction industry positioned in the 4th place14. The latter industry is the 3rd highest in 
worker fatalities and disease and injury claims, whereas the healthcare industry ranks 1st in 
the number of serious claims15.  

Moreover, apart from the figures presented above, other differences between and within 
industry sectors might influence the degree to which they share interventions through 
publications. For instance, the study by Olsen and Aase (2010) showed that the safety climate 
level and safety performance were generally higher in the petroleum sector than in healthcare 
in Norway, which could indicate that the latter industry might feel the need to share lessons 
from interventions more frequently as a means to contribute to safety improvements across 
the sector. 

Also, differences in the structures of different industry sectors could influence whether they 
perceive the value and/or urgency of publishing safety intervention cases instead of sharing 
those only internally through professional bodies and agencies. As Lindøe et al. (2011) 
observed, a limited number of big enterprises dominates the petroleum industry. In contrast, 

 
7 https://www.bls.gov/emp/tables/employment-by-major-industry-sector.htm  
8 https://www.bls.gov/charts/census-of-fatal-occupational-injuries/number-and-rate-of-fatal-work-injuries-by-industry.htm  
9 https://skillspanorama.cedefop.europa.eu/en/dashboard/employed-population-occupation-and-
sector?year=2019&country=EU&occupation=#1  
10 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Accidents_at_work_statistics#Number_of_accidents  
11 
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/datasets/employmentbyind
ustryemp13  
12 https://www.hse.gov.uk/statistics/fatals.htm  
13 https://www.hse.gov.uk/statistics/industry/  
14 
https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/rp2021/Quick_Guides/E
mployIndustry  
15 https://www.safeworkaustralia.gov.au/statistics-and-research/statistics/disease-and-injuries/disease-and-injury-statistics-
industry  
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the coastal fishing industry has large numbers of small fishing boats, a low degree of formal 
organisation, a high degree of personal freedom and a tradition to engage in risky activities. 
On the other hand, maritime enjoys some form of self-regulation through classification 
societies (Lindøe et al., 2011). Although our data did not show considerable differences in the 
numbers of studies conducted in those sectors, the small sample size yielded cannot 
guarantee conclusive results.  

4.2 Recipients’ contextual factors 
The picture of the inclusion of psychosocial factors in the NDI and DEI publications did not 
present any observable trend, and the frequencies those factors were considered within each 
dataset could be instead viewed as random than systematic. The fact that in about 18% of the 
publications there was no reference to such factors and most of the NDI and DEI studies 
addressed only a few psychosocial factors could be alarming and indicative of 
underappreciation of their importance. Undoubtedly, it is a positive sign that communication, 
management and collegial support and workload parameters were addressed in many 
publications as several books, industry standards, and even legislation view those factors as 
crucial in OSH management (Archer, 2018; Australian Government, 2018; Bhagwati, 2006; 
BSI, 2007; Cox et al., 2000; Dekker, 2017; Hollnagel, 2014; ISO, 2018; Lutchman, 2012; NSW 
Government, 2019; WHSQ, 2011). 

However, the sufficient coverage of the factors above should not justify the exclusion or 
underrepresentation of other psychosocial parameters. Adequate organisation-wide support, 
worker consultation and role clarity are essential but alone might not lead to successful 
interventions. Especially regarding job security, several studies over time and across 
industries have shown effects of precarious employment on risk perception and safety 
behaviours, compliance and participation (Abri et al., 2021; Choudhry & Fang, 2008; 
Wareham-Fowler & Fowler, 2010), increased vulnerability to injuries (Underhill & Quinlan, 
2011), mental health (Méndez Rivero et al., 2021) and overall employee performance (Wang 
et al., 2021). Therefore, this factor can influence the degree to which the targeted workforce 
will accept and realise a safety intervention. Although for the DEI studies we cannot exclude 
the case they included only workers with permanent employment status, we expected job 
security to have been addressed more frequently in NDI studies, most of which were about 
conceptualising and introducing safety interventions and, possibly, could afford the time and 
space to contemplate additional psychosocial factors. 

Similarly, the factor of competing demands has been flagged in the literature for decades as 
influential on the priorities individuals set under different settings in domains such as public 
safety (Stevens, 1997), agriculture (Beretti & Stuart, 2008) and healthcare (Grosso, 2008; 
Walter et al., 2014). Notably, a survey of 1375 workers across 33 organisations from the US 
and Italy revealed that organizational-level production pressure climate exacerbated the 
positive relationship between workload and risky safety behaviours (Ghezzi et al., 2020). 
When considering that most of the interventions we reviewed were introduced on an ad-hoc 
basis, the investigation of possibly competing goals and priorities should be expectedly 
examined. Moreover, change management and employee participation in influencing the way 
jobs tasks are executed and safety management is applied have been mentioned in several 
publications as essential organisational approaches to gaining worker buy-in and enhancing 
the effectiveness and sustainability of interventions (Capodaglio, 2020; Gerbec, 2017; Hasle 
& Jensen, 2006; Masso, 2015; Schneid & Schneid, 2019; Wincek et al., 2015). 

Regarding the frequency to which cognitive, physical and emotional factors appeared in the 
publications reviewed, it can be hypothesised that the picture reflects expectations and/or 
perceptions related to their possible influence and/or visibility. Although it would be unsafe to 
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argue that the change agents in the intervention studies did not appreciate the importance of 
all the three categories of factors, the relative overemphasis on individual cognitive parameters 
is justified by the intervention areas targeted. Education and communication, collectively found 
in 17 out of the 26 DEI and represented 44.8% of all interventions, aim mainly to develop 
cognitive skills (e.g., awareness, decision making, evaluation). The same applies to other 
interventions such as policies, self-monitoring programmes and risk management. In turn, this 
could explain the lower concentration on physical factors, possibly under the assumption that 
all workers were physically able and healthy to participate in cognition-focused interventions. 

However, regardless of the intervention area, emotions regulate and drive mental and physical 
responses and, at the same time, are shaped through cognition and physiology under a 
continuous interplay (Barrett et al., 2016; Lord et al., 2002). The absence of emotional factors 
from DEI studies and their low frequencies in NDI studies could be attributed to where 
emotions are perceivably positioned in the operational envelope and when their effects are 
considered. Emotions could be mainly viewed as reactions to threats or enforced and 
unexpected changes or seen as additional variables in decision-making during daily activities. 
Hence, a proactive inclusion of emotional factors in the design and deployment of interventions 
might not be perceived as a necessity or priority. Indicative studies supporting the arguments 
above are presented in the two following paragraphs. 

For instance, in the hospitality sector, Zhang et al. (2021) examined the interrelationship 
between negative emotions, safe behaviours and corporate social responsibility in response 
to COVID-19 measures. In the aviation industry, Causse et al. (2013) showed that a failure to 
execute a go-around was associated with temporary impairment of rational decision-making 
due to the negative emotional consequences attached with the go-around. In the same 
industry sector, Catino and Patriotta (2013) investigated how the interaction of cognition, 
emotions, and safety culture influence the detection, reporting, and analysis of errors. 

Mou and Lin (2014) investigated whether negative emotions develop after exposure to food 
safety information and result in changes in risk perception and prevention actions. Moreover, 
the findings from an experiment in a virtual construction environment suggested that emotional 
responses to the construction hazards did not affect hazard identification performance but 
modulated risk evaluation and decision-making (Bhandari et al., 2020). In the context of 
emergency response, Lu et al. (2014) illustrated the relationships between several 
environmental emergencies and their effects on the emotional state of the rescuers involved.  

Furthermore, the statistically significant differences between NDI and DEI studies could be 
probably attributed to various factors, the investigation of which was outside the scope of the 
REA. For example, as NDI regarded concepts and pilot tests of interventions, they might have 
had more time to consider the full envelope of physical, cognitive and emotional factors. On 
the other hand, in the DEI cases, time and other resource limitations, along with the 
parameters discussed in the previous paragraphs, might have led to the omission of or 
assumptions about emotional and physical factors and an emphasis on the individual cognitive 
skills and abilities. 

Although the studies we reviewed were independent and not part of the same projects, the 
above could indirectly suggest that the transition from concepts and tests to real-world 
applications under constraints might lead to narrower consideration of absorptive capacity 
elements. Also, we could not exclude the case that the DEI studies followed unpublished 
concepts and trials during which the change agents considered more factors than the ones 
included in the final DEI publications. 
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Nevertheless, overall, the results show a lack of holistic approaches to human capacity and 
capability drivers, with only one NDI study addressing cognitive, physical and emotional 
factors concurrently. The lack of a holistic and systems approach is also evident by the 
outcomes DEI studies aimed and measured. According to the results, no DEI study targeted 
concurrently OSH performance, safe behaviours, and worker well-being. Only six out of the 
11 publications aimed at two outcomes, whereas all three are interconnected. 

4.3 Deployed interventions 
Overall, the lack of explicit information in DEI studies about the intervention path, from 
decontextualisation to abstraction and contextualisation (Røvik, 2016), suggests that 
translations at the source and transformations to match the context of recipients could either 
be partially or fully omitted, or they could occur intuitively based on the experience, skills and 
backgrounds of the agents involved. Admittedly, the framework developed based on the work 
by Røvik (2016) is theoretical and not a standardised approach, industry practice, etc. As 
such, we did not expect to record in the studies exact references to the process of 
(de)contextualising practices and the respective translatability and transformability challenges. 
Nevertheless, the absence of references to such challenges related to the design, 
implementation and outcomes of interventions from 73% of the DEI studies strongly indicates 
the lack of consistent consideration of parameters that could determine the success or failure 
of an intervention. 

Training was the intervention area in about half of the DEI sample, suggesting its appreciation. 
However, together with most of the other intervention areas, it indicates a focus on lower levels 
of the widely accepted concept of the hierarchy of risk controls: elimination, substitution, 
engineering, administration and personal protection (Alvino & Caughell, 2021; Floyd, 2015; 
Morris & Cannady, 2019; Spigarelli, 2020). Training, communication and feedback, safety and 
risk management tools, rewards and punishment, behaviours, culture and support constitute 
administrative controls. This suggests that controls of higher order, which are more effective 
as they rely less on human performance, were not covered by the intervention studies. 

The picture above aligns with findings from studies where administrative controls prevailed 
over elimination, substitution and engineering. For example, Turner et al. (2021) analysed 277 
recommendations from 30 incidents between 2001 and 2018 in Contra Costa Health Services, 
California. They classified 75% of the corrective actions as administrative and 14% as passive 
or active engineering, with only 8% targeting system redesign. In an earlier study, the analysis 
of 63 reports, studies, and bulletins from process incident investigations by the U.S. Chemical 
Safety Board showed elimination through design counted for 36% of the risk reduction 
measures, 22% were classified as passive and active engineering, and procedural safety was 
introduced as a measure in 42% of the sample (Amyotte et al., 2011).  

In the aviation sector, the analysis of 625 recommendations included in the investigation 
reports published by four agencies concluded that only 11% of the sample regarded 
suggestions for elimination, substitution and engineering controls, with the rest 89% of the 
recommendations aiming procedures, training, policies, strategies, etc. (Karanikas et al., 
2019). Interestingly, in the same domain, a survey of 42 professionals with safety-related roles 
revealed that the participants almost uniformly perceived administrative controls as more 
effective than other measures (Karanikas, 2018), contrary to the concept of the hierarchy of 
controls. 

The results from somewhat different findings from the studies discussed above could be 
attributed to several organisational factors. Hudson et al. (2021) explored how the principles 
of the hierarchy of controls included in the Total Worker Health guidelines of the US National 
Institute for Occupational Safety and Health were implemented among seven organisations. 
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They found that elimination, substitution and redesign controls were commonly used and 
trialled, and education was often discussed as a method to complement other controls. 
However, leadership, culture, available resources, access to information and the 
implementation process (e.g., implementation climate, readiness for implementation) were the 
determinants of control choices and their success or failure (Hudson et al., 2021). Similarly, 
Karanikas (2018) found that aviation professionals acknowledged the relative vulnerability of 
administrative controls but attributed the focus on the latter to pressures from authorities, who 
ask for more and better procedures, and the decreased feasibility to implement technical 
controls due to their cost. 

However, transformative changes associated with the reduction of injuries and fatalities mainly 
include technical interventions that physically suppress hazards, reduce risk exposure or 
improve responses to incidents (e.g., seatbelts and ABS in vehicles, fall prevention, metal fire 
escapes, explosion-proof lighting, roll-over cages, gas detectors, elimination of asbestos and 
passive smoking). Notably, in the studies reviewed, training and education, which are mainly 
transactional behavioural interventions, do not visibly appear as complementary to 
physical/technical interventions. This, along with the results showing that most interventions 
were imposed and not performed under a collaborative approach, could indicate an emphasis 
on controlling workers through behavioural interventions and a lack of focus on structural 
weaknesses and other system improvement opportunities.  

Moreover, the fact the interventions reviewed were mainly sourced from published studies and 
reports could be attributed, on the one hand, to the natural tendency of academic authors to 
derive ideas from previous publications, and, on the other hand, a possible tendency of the 
industry to import ideas and be tempted by the “new” (Busch, 2018) rather than learning from 
inside and scoping the problem space (Herrera-Sánchez et al., 2017; Robertson et al., 2013). 
Nonetheless, the prevalence of the specific intervention sources might also explain the low 
frequency of reproduced practices and higher percentages of radical and modified 
interventions. Journals typically accept and publish studies that offer new scientific insights 
and do not merely share the application of established practices from one setting to another. 
Hence, as reproduction-type interventions could be seen as mandatory (e.g., compliance with 
standards and requirements) and might not present scientific interest, we cannot claim the 
distribution of the three interventions modes in our sample reflects the industry reality. 

4.4 Study limitations 
Although the researchers screened papers from a wide range of scientific indexes and used 
a systematic approach to develop and apply the eligibility and search criteria, we cannot 
exclude the possibility of not capturing and including articles within the scope of our review. 
Also, the exclusion of non-peer-reviewed and non-online publications and the focus on articles 
published between 2011 and July 2021 does not allow to claim generalisability of the findings 
outside the online scientific publications landscape and before or after the specific timeframe.  

Moreover, due to the uneven distribution of the sample across industry sectors and regions, 
the findings cannot be claimed as entirely representative of all countries and industry domains. 
Additionally, the representation of the sectors in our REA must be seen under the lens of its 
scope as the current project focused on OSH and excluded operational, service, product, food, 
patient, etc. safety. Across many countries, several industries (e.g., aviation, transport and 
mining) can be regulated by authorities other than the ones with an OSH focus. This means 
there might be publications about safety interventions in areas other than OSH, and such 
interventions can still have implications for worker health, safety, wellbeing and performance. 

Furthermore, assessing the quality of the study designs and strength of evidence in the papers 
reviewed was outside the scope of this REA. As such, this paper does not provide information 
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about the degree of bias in any measurements about the effectiveness or other aspects of the 
safety interventions introduced, pilot tested or implemented. Also, we cannot exclude that 
several of the contextual parameters we recorded in this research were considered more 
intuitively by the authors or were not perceived as important to report. Moreover, a different 
classification of the contextual factors could yield a different picture of their distribution across 
the studies reviewed. 

Last, the relatively higher frequency of conceptual papers and lower representation of articles 
about implemented interventions could be attributed to the fact that several successful and 
failed intervention cases in the industry are not shared through peer-reviewed channels, 
especially if these cases do not involve academic researchers and/or their publication is not 
required by any funding organisation or regulatory authorities. As such, although our findings 
could raise awareness for scholar and industry practice when designing and deploying safety 
interventions, the results of this study cannot accurately reflect actual industry practice. 

5 Conclusions and recommendations 
The analysis of peer-reviewed literature revealed there are considerably more studies about 
early-stage, pilot-tested or concept-stage OSH interventions than the real-world, full-scale 
implementation of interventions. This, along with the fact that failed cases of interventions, 
deployed or not, were not published, indicates missed opportunities to learn from both 
successes and failures in real-world settings. Also, as the studies reviewed were an uneven 
representation of industry sectors and geographical regions, more insights could 
be yielded from other industries and regions, which correspond to different contexts. 

Furthermore, in the studies analysed, there were interventions where psychosocial factors 
were not mentioned. When those were mentioned, they did not cover the whole range of the 
factors included in this study. Missing or underrepresented factors included role clarity, 
involvement in making decisions, influence over the way the job is done, organisational 
change management, conflicting demands and job security. Additionally, the emotional 
capacity of recipients of interventions was rarely considered. Many publications referred to 
one or two categories of capacity factors, suggesting a lack of a holistic approach to workers' 
physical, cognitive and emotional capacity to accept and realise interventions. 

The literature review also showed that training and education was the most frequently applied 
intervention. Importantly, all interventions represented administrative controls, contrary to the 
concept of hierarchy of controls. Although exact reproductions of practices were not often 
published, this was attributed to sharing scientific works communicating some type of 
innovation. Therefore, the limited number of these papers might not reflect the reality in the 
industry. 

Collectively, the scope, findings and conclusions from this study lead to the following 
recommendations: 

1. Analysis of non-academic safety intervention publications, such as industry and 
government reports, to gain a more complete picture of whether and how context 
influences safety interventions. 

2. Extension of similar literature research to other safety fields, such as process, food, fire, 
operational, etc., safety. 

3. Empirical investigation of whether and how the whole range of psychosocial factors and 
workers' physical, cognitive and emotional capacities are included as parameters of 
organisation changes, OSH education and training, and professional practice. 
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4. Empirical research of the sources of new safety interventions within organisations and the 
extent to which they borrow from other settings. This may build on the previous work on 
knowledge and information sources funded by the Institution of Occupational Safety and 
Health (Crawford et al., 2016).  

5. Empirical studies of how organisations adopt interventions to develop practical guidelines 
on how this may be achieved more effectively by considering theoretical approaches 
(Røvik, 2016) and published frameworks (Herrera-Sánchez et al., 2017; Michie et al., 
2011; Robertson et al., 2013). 
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