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Abstract

Purposes Healthcare workers are at risk of stress-related disorders. Risk communication can be an effective preventive
health measure for some health risks, but is not yet common in the prevention of stress-related disorders in an occupational
healthcare setting. The overall aim is to examine whether risk communication was part of interventions aimed at the preven-
tion of stress-related disorders in healthcare workers.

Method We performed a scoping review using the framework of Arksey and O’Malley. We searched in Medline, Web of
Science and Psychlnfo for studies reporting on preventive interventions of stress-related disorders in healthcare workers
between 2005 and December 2020. Studies were included when the intervention reported on at least one element of risk com-
munication and one goal. We predefined four elements of risk communication: risk perception, communication of early stress
symptoms, risk factors and prevention; and three goals: inform, stimulate informed decision-making and motivate action.
Results We included 23 studies that described 17 interventions. None of the included interventions were primarily developed
as risk communication interventions, but all addressed the goals. Two interventions used all four elements of risk commu-
nication. The prominent mode of delivery was face to face, mostly delivered by researchers. Early stress symptoms and risk
factors were measured by surveys.

Conclusions Risk communication on risk factors and early signs of stress-related disorders is not that well studied and evalu-
ated in an occupational healthcare setting. Overall, the content of the communication was not based on the risk perception
of the healthcare workers, which limited the likelihood of them taking action.

Keywords Health communication - Prevention - Risk factors - Trauma and stress-related disorders - Occupation disease -
Healthcare workers

Introduction regular activity (Blake et al. 2020; Harnois 2000). On the

other hand, unfavourable psychosocial work conditions may

The workplace is a key environment affecting the mental
well-being of workers in that it provides financial security,
time structure, social contacts, purpose, social identity and
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negatively influence mental well-being; in 2018 one in four
workers in the European Union reported to be affected by
work-related stress (Eurofound 2018). When work-related
stress becomes excessive and coping strategies of the indi-
vidual fail, it can result into a stress-related disorder (SRDs)
such as anxiety, depression or burnout (Nieuwenhuijsen
et al. 2010).

Within the working population, healthcare workers
(HCWs) are significantly affected by SRDs, as studies report
that up to 70% of various HCWs can suffer SRDs. During
COVID-19, the prevalence of SRDs among HCWs has even
further increased globally (Bridgeman et al. 2018; Salari
et al. 2020). HCWs are affected by SRDs due to exposure
to numerous risk factors related to the nature of their job,
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such as challenges of clinical work, time constraints, com-
peting demands, scheduling, conflicting roles, effort—reward
imbalance, high job demand, organizational injustice, lack of
social support, high emotional demands and lack of decision
authority (Bridgeman et al. 2018; van der Molen et al. 2020).

The effects of SRDs in HCWs can be more far reaching
than in most other professions, as burnout may lead to an
increase of medical errors and consequently affect patient
safety and the quality of care (Shanafelt et al. 2010). Moreo-
ver, SRDs have adverse effects on the health of the HCWs
(risk of coronary heart), organization (absenteeism, staff
turnover) and society at large (economic losses). Because of
the negative consequences of SRDs for the health and safety
of HCWs and their patients, but also on organizations and
society at large, prevention of adverse effects due to SRDs
is important and has received a lot of attention in the past
decade (Bartram et al. 2009; Bridgeman et al. 2018; Costello
et al. 2019; Davey et al. 2009; De Hert 2020; Hassard et al.
2018; Li et al. 2015; Sara et al. 2018).

Communication plays an important role in health pro-
motion; when it provides reliable and accurate information
about health risks, it has the ability to enhance the knowl-
edge and awareness of health risks. In turn, this can lead
to behaviour that leads to health protection (Milne et al.
2000). Prevention of SRDs becomes easier when stress is
still manageable, thus in its early stage, because serious con-
sequences and risks can be reduced (Alberdi et al. 2016;
Sharma et al. 2014). Communicating about (early) stress
symptoms and risk factors to enhance knowledge and aware-
ness of the risks may lead to HCWs protecting their health
from health-threatening stress, possibly because HCWs can
recognize the symptoms and risk factors timeously. Early
symptoms of SRDs are gastrointestinal problems, sleep
disturbances, dizziness, fatigue, eye strain, headache, loss
of appetite and musculoskeletal pain (Sahlin et al. 2014).
Thus, an intervention that detects and communicates about
the (early) stress symptoms of SRDs and that identifies and
communicates about underlying risk factors may prevent
stress from becoming an SRD (Gartner et al. 2011; Sandler
et al. 2010).

One approach to enhance knowledge and raise awareness
of health risks of SRDs in HCWs is risk communication,
as this provides accurate information about health risks.
Providing accurate information may lead the individual to
take informed decisions towards health risks (Claassen et al.
2016). Risk communication involves an accurate exchange
of information about the existence, nature or severity of
health risks and hazards and plays an important role in pub-
lic health communication (DiClemente and Jackson 2017).
The goals of risk communication are: (1) to inform, (2) to
stimulate informed decision-making and/or (2) to motivate
people towards action to protect health behaviours (Adil
2008; Diclemente and Jackson, 2017; Reynolds and Seegers
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2005). The two goals—to stimulate informed decision-mak-
ing and to motivate people towards action—are not mutu-
ally exclusive, because individuals who are well informed
can make an informed decision not to take action. Because
risk communication is rooted in various disciplines, there
is no consensus on a common definition across and within
disciplines (Lofstedt and Perri 2008). Therefore, based on
the literature on risk communication from the public health
arena, we conceptualized risk communication in an occupa-
tional healthcare setting as a dynamic, interactive dialogue
and iterative process (Adil 2008; DiClemente and Jackson
2017; Nicholson 1999; Portell et al. 2014) between employ-
ers, workers and occupational health professionals embed-
ded in a working context. In this dialogue, risk perception
(Fischhoff et al. 1993; Slovic 1987) of occupational health
professionals, employers, workers and other stakeholders is
taken into account. The communication addresses the likeli-
hood, severity and magnitude of potentially harmful health
risks at work on the one hand and the possibilities for con-
trolling or preventing work-related health risks on the other
(Nicholson 1999). The goals of risk communication vary
and can be distinguished as informing, stimulating informed
decision-making, and actions to prevent work-related dis-
eases (Reynolds and Seeger 2005).

From our conceptualization of risk communication, we
defined four content elements and three goals of risk com-
munication. The first conceptualized element of risk com-
munication is risk perception. Risk perception involves
people’s beliefs about and understanding of risks within
their cultural and social context, including their previous
experience and knowledge (Adil 2008; Fischhoff 2013;
Morgan et al. 2001; Slovic 1987). Risk perception influ-
ences the likelihood of the recipient taking action towards
prevention (Wachinger et al. 2013). For example, factors
such as knowledge, experience, values, attitudes and emo-
tions influence the thinking and judgement of individu-
als regarding the seriousness and acceptability of risks
(Wachinger et al. 2013). People with low risk perception
are less likely to respond to warnings or to take preven-
tive measures than people with high risk perception (Ruin
et al. 2007). Often, there is a discrepancy between the
risk perception of experts and recipients of the risk com-
munication, as experts may perceive risk as an epidemio-
logical phenomenon, whereas recipients’ previous experi-
ence, attitudes and beliefs of the risk influence their risk
perception (Hayenhjelm 2006; Wohlke et al. 2019). For
example, recipients may be unable to understand a specific
risk because scientific information is lacking or they do
not understand this. Therefore, they attempt to make sense
of the information based on what they already know, and
often this is based on their intuition (Skarlatidou et al.
2012; Breakwell 2001). Hence, effective risk commu-
nication bridges the gap between the risk perception of
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recipients and that of experts and increases the chance of
the recipient taking preventive action (Wachinger et al.
2013). A method for examining the risk perception of the
experts and recipients is the mental model approach; this is
a five-step approach that examines the cognitive beliefs of
the risk communication recipients regarding the interpre-
tation of health-risk messages (Morgan et al. 2001). With
this approach, the gaps of knowledge about a particular
disease or risk between the experts and recipients can be
made clear by contrasting the two. The content and deliv-
ery of the risk communication matches the risk perception
of recipients, so that the likelihood of risk communication
being effective increases (Morgan et al. 2001). Besides (1)
risk perception, communication about (2) (early) stress
symptoms, (3) risk factors and (4) the possibilities for con-
trolling or preventing health risks are distinguished. Risk
communication provides a disclosure to a particular indi-
vidual of the potential risks and benefits of taking action
(Partridge 2017). Besides these four content elements of
risk communication, three goals of risk communication are
formulated: to (1) inform, (2) stimulate informed decision-
making and (3) motivate towards action (Rowan 1991).
It is argued that people in general are not able to estimate
health risks well. People tend to evaluate risks subjectively
due to their own perception of certain health risks (Arezes
and Miguel 2008). Therefore, providing risk communication
is important as it takes people’s risk perception into account.
When this is the case, risk communication has the ability to
enhance people’s understanding of health threats, stimulate
informed decision-making and also motivate them towards
action to eliminate health risks (Freimuth and Quinn 2004;
Lowbridge and Leask 2011). Examining and contrasting the
mental models of the HCWs and experts regarding SRDs,
with a mental model approach, allows accurate and relevant
risk communication to be developed. For certain occupa-
tional hazards such as radiation or welding fumes, increasing
awareness and communication of health risks has been eval-
uated and has proved to be effective as a preventive measure;
this is also true for some risk communication studies on the
prevention of cancer (Arezes and Miguel 2008; Cezar-Vaz
et al. 2015; Partridge 2017; Schapira et al. 2006; Sheyn et al.
2008; Tilburt et al. 2011; Wohlke et al. 2019). As risk com-
munication addresses all relevant causes, consequences and
prevention of a particular risk or disease, timely risk com-
munication about the risk factors, (early) stress symptoms
and prevention may aid prevention of SRDs in the workplace
as it enables individuals to make informed decisions and
take action (Partridge, 2017). Hence, we hypothesize that
this could also be effective as part of an intervention aimed
at the prevention of SRDs in HCWs. However, this has not
yet been evaluated or studied in terms of risk communica-
tion for early signs for SRDs in HCWs before. Therefore, we
chose to conduct a scoping review, an approach that is often

used when an area has not been reviewed comprehensively
(Arksey and O'Malley 2005).

In this scoping review, we aim to examine whether risk
communication was part of interventions aimed at the pre-
vention of SRDs in HCWs. More specifically, the aims of
this scoping review are to study: (1) to what extent are risk
communication elements present in interventions that aim
to prevent stress-related disorders in HCWs, (2) the content,
mode of delivery and deliverer of these interventions, and
(3) the assessment of early stress symptoms and risk factors
in these interventions.

Methods

The review has been performed according to the framework
of Arksey and O’Malley (2005) and reported according to
the checklist of Preferred Reporting Items for Systematic
Reviews—extension for Scoping Reviews (Tricco et al.
2018).

Information sources and search

In collaboration with a clinical librarian, the following
three electronic databases were searched: Medline, Web
of Science and PsychInfo. We included studies published
between 2005 and December 2020. Initial Medline search
results were analysed in VOS viewer to identify potentially
irrelevant terms. Actual irrelevancy was checked before
NOTing out in Medline and Embase to reduce recall noise
and enhance precision of search results. The search strategy
can be conceptually summarized as follows: (([occupational
stress] AND [healthcare workers] AND [risk communica-
tion]) OR [relevant studies]) NOT [VOS terms]. The four
predefined elements of risk communication (i.e. risk percep-
tion, communicating about (early) stress symptoms, com-
municating about risk factors, communicating about preven-
tion) were part of the search. The electronic database search
strategies used in this review can be found in Table 3 in the
appendix. For the search of early stress symptoms, various
terms were used (see Table 3 in the appendix).The protocol
was not registered.

Study selection

Studies that were published in scientific peer-reviewed
journals in English or in Dutch were included in this
review when they met the following criteria: i) descrip-
tion of an intervention that was aimed at preventing SRDs
in HCWs, ii) included at least one of the four predefined
elements of risk communication: (1) risk perception, (2)
communicating about (early) stress symptoms, (3) com-
municating about risk factors, (4) communicating about
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prevention; and one of the three goals: (1) to inform, (2)
to stimulate informed decision-making and (3) to motivate
towards action. Systematic or scoping reviews and meta-
analysis were excluded, but references of reviews were
hand-screened for potentially relevant studies.

Selection of sources of evidence

All of the retrieved studies were independently screened
on the basis of title and abstract by at least two authors,
against the above-mentioned specified inclusion and exclu-
sion criteria to determine suitability for inclusion in the
review. For screening of title and abstracts, we used the
Web-based screening tool Rayyan (Ouzzani et al. 2016).
One author (LE) screened all studies. Next, half of the
studies were randomly assigned for screening to one
author (ST) and the other half to other authors (SK, FS,
HM). The selected studies were screened on full text, inde-
pendently by two authors. Disagreements were resolved
by discussion among the authors. Conflicts between the
authors on whether to include or exclude studies on the
basis of title and abstract were 3%.

Data charting process

To gather the information required for data charting, a
data-charting form was created. One author (LE) per-
formed a pilot data extraction on a random sample of five
studies and subsequently refined the form in consulta-
tion with the other authors. The author LE independently
performed data extraction for all studies, which was then
checked by ST. Disagreements between two authors were
discussed to reach a final decision. Extracted data included
publication characteristics such as author, year of publica-
tion, country, intervention receiver and intervention level.
Additionally, we extracted which of the following four pre-
defined elements of risk communication were used in the
included interventions: (1) risk perception, (2) communi-
cation about risk factors, (3) communication about (early)
symptoms, (4) communication about control/prevention,
and which of the following three goals of risk communica-
tion were formulated in the studies: (1) purpose to inform,
(2) stimulate informed decision-making and (3) motivate
towards preventive action. We also extracted the mode of
delivery of the included interventions, whether the inter-
vention was delivered face to face, online, individual or
in group form, and the intervention deliverer. Finally, to
examine how the assessment of (early) stress symptoms
and risk factors was done, we extracted measurement
methods with reported cutoff points.
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Charting results

In the next phase we collated, summarized and reported the
charted data from the data-extraction form. We reviewed the
data-extraction chart referring to each study included to per-
form the research accurately and transparently. This content
was reviewed by two research team members (LE and ST) to
define the main trends and or commonalities and differences.
To examine to what extent interventions or parts of interven-
tions could be considered risk communication, we analysed
whether the interventions contained the four elements and
three goals of risk communication. To determine whether
the content of the intervention was based on the risk percep-
tion, we examined whether the HCWs’ previous experience
or (cultural) knowledge or attitudes or beliefs or values or
emotions about (early) stress symptoms and risk factors of
SRDs were enquired into and also taken into account in the
intervention. If interventions communicated about physical
and psychological symptoms of stress, we viewed that as
communication about (early) stress symptoms. All com-
munication about psychosocial risk factors for SRDs was
reported as communication about risk factors. If the goal
of the intervention was to reduce or prevent SRDs and the
intervention communicated which preventive measures
should be taken, we reported that as informing, stimulating
informed decision-making and motivating towards action.

Results
Selected studies

In the initial database search, 9595 studies were identi-
fied (Fig. 1). After removal of duplication, 7448 studies
remained, and after deletion of studies that were published
before 2005, 5924 studies were left for title and abstract
screening. Eventually, 99 studies were assessed for eligibil-
ity at the level of full-text screening, and 10 reviews were
hand-screened for relevant studies that had possibly been
missed. After applying the inclusion and exclusion criteria,
we retained a total of 23 studies (Fig. 1). During the full-
text screening, studies were excluded when the intervention
did not contain any form of communication about stress-
related health risks (n=155), the population were not HCWs
(n=16), there was no description of the intervention (n=2),
it was not peer-reviewed (n=2) or the article was a review
(n=10).

Study characteristics
Publication years ranged from 2007 to 2020. The major-

ity of the studies were conducted in Western Europe, espe-
cially in the Netherlands (n=12), followed by Italy (n=3)
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Fig. 1 Prisma flow diagram of
included studies
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(Table 1). In 17 studies, the intervention was at individual
level. The setting in which the interventions were imple-
mented was mostly hospitals (n=17), mainly academic hos-
pitals (Table 1 in the appendix).

Presence of the content elements of risk
communication, risk perception, early stress
symptoms, risk factors and prevention

The studies that were included counted 17 different
interventions with none of them primarily aimed at and
developed as risk communication (Table 2 and Table 2 in
the appendix). Two interventions (Arrigoni et al. 2015;
Ericson-Lidman and Ahlin 2017) contained all four prede-
fined content elements and three goals of risk communica-
tion. That is, in the intervention of Arrigoni et al. (2015),
risk perception of the experts and HCWs was taken into
account, since the content of the educational plan was
developed via a two-way dialogue between the research-
ers and the nurses. The exercises in the educational plan

were based on real cases brought in by the nurses them-
selves. Arrigoni et al. (2015) communicated about (early)
stress symptoms such as emotional distress and risk factors
such as lack of social support and stressful work situa-
tions. Communication about prevention focused on cop-
ing with stress. The second intervention that contained
all predefined elements and goals of risk communication
is the study by Ericson-Lidman and Ahlin (2017). The
content of the intervention was created by taking the risk
perception of the HCWs into account, asking the HCWs
to review their knowledge about factors that contributed to
an increase of their troubled conscience. The HCWs then
defined the specific gaps in knowledge that they found to
be relevant to the researchers. Then, during interviews, the
researchers and HCWs discussed, identified, prioritized
and brainstormed about the situations that caused troubled
conscience at work. After this risk perception analysis,
the content of the communication was about (early) stress
symptoms such as behavioural symptoms and risk factors
regarding deficient teams and non-functional mealtime
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Table 1 Study characteristics
and intervention level of

included studies (n=23)

Authors/year of publication Country Study population Intervention level
Arrigoni, et al. (2015) Italy Nurses Individual
Blake et al. (2020) UK Various Individual
d'Ettorre and Greco (2015) Italy Nurses and physicians Organizational
Di Tecco et al. (2020) Italy Various Both
Ericson-Lidman and Ahlin (2017) Sweden Nurses and managers Individual
Gartner et al. (2011) Netherlands Nurses and various Individual
Gartner et al. (2013) Netherlands Nurses and various Individual
Havermans et al. (2018) Netherlands Various Both
Isaksson Ro et al. (2010) Norway Physicians and various Individual
Ketelaar et al. (2013a) Netherlands Nurses and various Individual
Ketelaar et al. (2013b) Netherlands Nurses and various Individual
Ketelaar et al. (2014a) Netherlands Nurses and various Individual
Ketelaar et al. (2014b) Netherlands Nurses and various Individual
Le Blanc et al. (2007) Netherlands Various Organizational
Moll et al. (2015) Canada Various Individual
Niks et al. (2013) Netherlands Various Individual
Niks et al. (2018) Netherlands Various Individual
Ruitenburg et al. (2015) Netherlands Physicians Individual
Ruitenburg et al. (2016) Netherlands Physicians Both
Schneider et al. (2019) Germany Nurses and physicians Individual
Shanafelt et al. (2014) United States of ~ Physicians Individual
America
Uchiyama et al. (2013) Japan Nurses Both
Weiner et al. (2020) France Various Individual

schedule. HCWs themselves decided which preventive
actions they would take.

Three interventions (Di Tecco et al. 2020; Isaksson Ro
et al. 2010; Le Blanc et al. 2007) developed the content of
their intervention by taking the risk perception of both inter-
vention developers and recipients into account, but did not
communicate about (early) stress symptoms. In the interven-
tion of Di Tecco et al. (2020), the researchers conducted an
assessment based on the HCWs’ perception of psychoso-
cial risks. The communication about risk factors included
working conditions and job satisfaction. Together with other
stakeholders, HCWs discussed which preventive measures
were appropriate. Content of the communication of Isaksson
Ro et al. (2010) was based on the work-related and private
contextual factors contributing to stress according to HCWs
themselves. Their goal was to reduce emotional exhaustion
and job stress and increase emotion-focused coping. Le
Blanc et al. (2007) communicated about risk factors by edu-
cating HCWs about social support networks and balancing
job-related investments and outcomes. Risk perception was
taken into account by discussing the HCWs’ perception of
the main sources of job stress. This was performed through
interviews, where the HCWs’ local context was taken into
account. For prevention, a plan for taking action to cope with
most stressors was discussed.
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The communication of the following 12 interventions did
not take the risk perception of the recipients into account. In
the intervention of Gartner, Ketelaar and Ruitenberg’s com-
munication focused on mental health complaints and work
functioning impairments, psychological health complaints
and work ability. Furthermore, the communication addressed
prevention by giving advice and a consultation with an occu-
pational physician (Gartner et al. 2011, 2013; Ketelaar et al.
2013a, b, 20144, b; Ruitenburg et al. 2015, 2016).

Blake et al. (2020), d'Ettorre and Greco (2015), Uchiy-
ama et al. (2013) and Havermans et al. (2018) communi-
cated about risk factors and (early) symptoms of stress. Moll
et al. (2015) communicated about mental health literacy and
Shanafelt et al. (2014) provided individualized feedback on
HCWs’ well-being in relation to risk of fatigue, career sat-
isfaction, meaning in work, risk of suicidal ideation, risk
degree of distress and mental quality of life. In terms of
prevention, these interventions provide Web links and phone
numbers of different institutions.

Niks et al. (2013, 2018) communicated the results of a
survey about psychosocial diagnoses, Schneider et al. (2019)
communicated work system factors and mental well-being
and the Weiner et al.’s (2020) study communicated about
the psychological mechanism of stress. In the interventions
of Niks et al. (2013) and Schneider et al. (2019), preventive
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Table 2 Overview of elements and goals of risk communication in included interventions

Authors/year of publi-  Elements of risk communication Goals risk communication
cation Risk Communication about: Communica- Communication Informing Stimulating Taking
percep- (early) stress symp- tion about: risk  about: preven- informed decision- action
tion toms factors tion making

Arrigoni et al. (2015)  + + + + + + +

Blake et al. (2020) - + + + + + 4

d'Ettorre and Greco — — + + 4 + +
(2015)

Di Tecco et al. (2020)  + - + + + + +

Ericson-Lidman and + + + + + + +
Ahlin (2017)

Gartner et al. (2011, — + + + + + +
2013)

(Ketelaar et al. 2013b,
2014a)

Havermans et al. - + + + + + +
(2018)

Isaksson Ro et al. + + - + + + +
(2010)

Ketelaar et al. (2013b, — + + + + + +
2014a)

Le Blanc et al. (2007)  + - + + + + +

Moll et al. (2015) - + + + + +

Niks et al. (2013, 2018) — + + + + + +

Ruitenburg et al. (2015, — + + + + + +
2016)

Schneider et al. (2019) — + + + + + +

Shanafelt et al. (2014) — + + + + + +

Uchiyama et al. (2013) — + + + + + +

Weiner et al. (2020) - + + + + + +

measures were not explicitly communicated, but HCWs dis-
cussed potential solutions and defined a plan with concrete
measures, while the communication of Weiner et al. (2020)
about prevention referred to useful behaviour during stress-
ful situations.

Presence of the goals of risk communication,
informing, stimulating informed decision-making
and motivating actions

All 17 interventions contained all three goals of risk com-
munication, i.e. informing, stimulating informed decision-
making and motivating towards action. The primary goal
of all 17 interventions was to reduce or prevent SRDs and
thus to change behaviour. Informing HCWs about SRDs was
part of the intervention goal; some studies gave information
during training (Arrigoni et al. 2015), digitally (Blake et al.
2020; Ketelaar et al. 2013a, b; Shanafelt et al. 2014; Weiner
et al. 2020), during discussion sessions (d'Ettorre and Greco
2015; Di Tecco et al. 2020; Niks et al. 2013, 2018; Uchiy-
ama et al. 2013) or by the occupational physician (Gartner

etal. 2011, 2013; Ketelaar et al. 2013a, b, 2014a, b; Ruiten-
burg et al. 2015, 2016). Through the giving of information,
in all interventions HCWs were encouraged to take action
to protect their health, but they could decide this for them-
selves, or they could decide not to do anything about it.

Mode of delivery of the interventions

Table 3 summarizes the mode of delivery of the interven-
tions. In 13 interventions (Arrigoni et al. 2015; d'Ettorre
and Greco 2015; Di Tecco et al. 2020; Ericson-Lidman and
Ahlin 2017; Isaksson Ro et al. 2010; Le Blanc et al. 2007;
Niks et al. 2013, 2018, 2016; Ruitenburg et al. 2015; Sch-
neider et al. 2019; Uchiyama et al. 2013; Weltermann et al.
2020), the mode of delivery was face to face, in three (Blake
et al. 2020; Ketelaar et al. 2013a, b, 2014a, b) it was online
and in two (Gartner et al. 2011, 2013; Havermans et al.
2018; Ketelaar et al. 2013a, b, 2014a, b; Slater et al. 2018;
Weiner et al. 2020) blended. The intervention deliverer
varied between the studies. In seven studies, intervention
deliverers were the researchers of the study (Arrigoni et al.
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Table 3 Overview of the mode of delivery and deliverer of the interventions

Author(s)/year Mode of delivery of the intervention Intervention deliverer
Face-to-face Online Individual or group

Arrigoni et al. (2015) YES NO Group Researcher

Blake et al. (2020) NO YES  Individual Researcher

d'Ettorre and Greco (2015) YES NO Both Researcher

Di Tecco et al. (2020) YES NO Both Occupational safety professionals, employees and managers

Ericson-Lidman and Ahlin (2017) YES NO Both Researcher

Gartner et al. (2011, 2013) YES YES  Individual Occupational physicians and researchers

Ketelaar et al. (2013b, 2014a)

Havermans et al. (2018) YES YES Both NR

Isaksson Ro et al. (2010) YES NO Both Psychiatrist, counsellors and specialist in occupational medicine,
occupational therapist

Ketelaar et al. (2013b, 2014a) NO YES  Both Researchers

Le Blanc et al. (2007) YES NO Group Registered behaviour therapists

Moll et al. (2015) YES YES  Group Researchers and trained peer educators who have personal
experience

Niks et al. (2013, 2018) YES NA Group Researchers, management

Ruitenburg et al. (2015, 2016) YES NO Individual Occupational physicians

Schneider et al. (2019) YES NO Individual Researchers

Shanafelt et al. (2014) NO YES  Individual NR

Uchiyama et al. (2013) YES NO Group Researchers and nurses

Weiner et al. (2020) NO YES  Individual Psychologist

NR not reported

2015; d'Ettorre and Greco 2015; Di Tecco et al. 2020; Ket-
elaar et al. 2013a, b, 2014a, b), and in six interventions (Di
Tecco et al. 2020; Gartner et al. 2011, 2013, 2016; Ketelaar
et al. 2013a, b, 2014a, b; Le Blanc et al. 2007; Ruitenburg
et al. 2015; Weiner et al. 2020) these were various HCWs.
In the other two interventions, there was a mix of deliver-
ers of team counsellors together with the peer educators or
researchers (Le Blanc et al. 2007; Moll et al. 2015). Five
interventions were in group settings (Arrigoni et al. 2015;
Le Blanc et al. 2007; Moll et al. 2015; Niks et al. 2013,
2018; Uchiyama et al. 2013), six individual (Blake et al.
2020; Ketelaar et al. 2013a, b; Ruitenburg et al. 2015, 2016;
Schneider et al. 2019; Shanafelt et al. 2014; Weiner et al.
2020) and six both individual and in group setting (d'Ettorre
and Greco 2015; Di Tecco et al. 2020; Ericson-Lidman and
Ahlin 2017; Havermans et al. 2018; Isaksson Ro et al. 2010).

Assessment of early stress symptoms, risk factors
and prevention

Table 4 summarizes how early stress symptoms and risk
factors were measured in the intervention studies. Ten
interventions (Arrigoni et al. 2015; d'Ettorre and Greco
2015; Ericson-Lidman and Ahlin 2017; Gartner et al. 2011,
2013, 2016, 2018; Ketelaar et al. 2013a, b, 2014a, b; Niks
et al. 2013; Ruitenburg et al. 2015; Schneider et al. 2019;
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Shanafelt et al. 2014; Weiner et al. 2020) used question-
naires to detect signs of work-related stress and reported
cutoff points were used to detect HCWs who were at risk.
The (early) signs that were measured varied from stress
(Arrigoni et al. 2015; Blake et al. 2020; Havermans et al.
2018; Weiner et al. 2020), behavioural symptoms (Ericson-
Lidman and Ahlin 2017), impaired mental health (Gartner
et al. 2011, 2013; Ketelaar et al. 2013a, b, 2014a, b), burn-
out/perceived stress (Isaksson Ro et al. 2010), mental health
literacy (Moll et al. 2015), emotional physical recovery
(Niks et al. 2013, 2018), psychological health complaints
(Ruitenburg et al. 2015, 2016), mental well-being (Schneider
et al. 2019; Uchiyama et al. 2013) to personal well-being
(Shanafelt et al. 2014). Measured risk factors were (unspeci-
fied) psychosocial risk factors (Blake et al. 2020; d'Ettorre
and Greco, 2015; Havermans et al. 2018; Ruitenburg et al.
2015, 2016; Schneider et al. 2019; Uchiyama et al. 2013;
Weiner et al. 2020), lack of social support (Arrigoni et al.
2015), working conditions and job satisfaction (Di Tecco
et al. 2020), deficient teams and non-functional mealtime
schedule (Ericson-Lidman and Ahlin, 2017), impaired work
functioning (Gartner et al. 2011, 2013; Ketelaar et al. 2013a,
b, 2014a, b), support network and job-related investments
(Le Blanc et al. 2007), job demands and job resources (Niks
et al. 2013, 2018) and career satisfaction and meaning of
work (Shanafelt et al. 2014). In 15 interventions (Arrigoni
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et al. 2015; Blake et al. 2020; Ericson-Lidman and Ahlin
2017; Gartner et al. 2011, 2013, 2016, 2018; Havermans
et al. 2018; Isaksson Ro et al. 2010; Ketelaar et al. 2013a,
b, 2014a, b; Le Blanc et al. 2007; Moll et al. 2015; Niks
et al. 2013; Ruitenburg et al. 2015; Schneider et al. 2019;
Shanafelt et al. 2014; Uchiyama et al. 2013; Weiner et al.
2020), the questionnaires were self-administered, in 1 it was
conducted by interviews (d'Ettorre and Greco 2015) and in
another one also accompanied with objective data (Di Tecco
et al. 2020).

Discussion
Main findings and interpretation

In this scoping review, we examined whether risk commu-
nication was part of interventions aimed at the prevention
of SRDs in HCWs, based on the assumption that commu-
nicating health risks has the potential to enhance knowl-
edge and awareness about health risks and might therefore
be a promising approach to activate towards action. More
specifically, we examined which risk communication ele-
ments were present in these interventions and collated the
content and mode of delivery of these interventions. We did
not find any intervention that was primarily developed as
risk communication. However, two interventions contained
all predefined elements and goals of risk communication.
However, these two interventions did not explicitly name
risk communication nor were they intended to be a risk com-
munication health measure (Arrigoni et al. 2015; Blake et al.
2020; Ericson-Lidman and Ahlin 2017). All of the included
studies contained all three goals of risk communication. This
is not surprising given that these studies were developed as
behaviour change interventions and not as risk communica-
tions per se.

Our results suggest that risk communication is not that
well studied and evaluated in occupational healthcare when
it comes to preventing SRDs for HCWs. Considering the
importance and consequences of SRDs in HCWs and also
how often communicating and raising awareness of health
risks as a preventive measure has proven to be effective
(Partridge 2017; Rainey et al. 2020; Schapira et al. 2006;
Tilburt et al. 2011; Wohlke et al. 2019), it is worth investi-
gating whether risk communication is a promising approach
in the occupational healthcare setting for SRDs in HCWs.
Developing and applying risk communication about SRDs
in HCWs can be complex. To reduce or prevent SRDs, a
certain behaviour is required from the HCWs; however, it
is known that promoting work safety behaviour cannot be
achieved by just communicating (Fischhoff 2012). The work
environment is important; it must be set up in such a way
that it is safe (Stege et al. 2021). For example, many risk
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factors for SRDs are organizational and cannot be changed
by HCWs themselves alone. In this matter, an occupational
physician or other health professionals can mediate between
the HCWs and the employer.

It is worth noting that five out of the 17 interventions (Di
Tecco et al. 2020; Havermans et al. 2018; Isaksson Ro et al.
2010; Le Blanc et al. 2007; Moll et al. 2015; Slater et al.
2018; Weltermann et al. 2020) missed communication of
(early) stress symptoms and risk factors as a crucial element
of risk communication. To achieve its goal, risk communi-
cation should be complete and should communicate about
the risk of the disease and provide clear disclosure of the
potential risks and benefits of a given intervention for the
individual (Partridge 2017). According to the common-sense
model, symptoms, consequences, causes and controllabil-
ity of a health threat are influenced by illness perceptions
(Leventhal et al. 2016). This illness perception influences
coping strategies, which in turn influence outcomes. Thus,
communicating about all possible risks such as (early) symp-
toms, risk factors and also which preventive actions could be
taken is important for health protection (Milne et al. 2000).

Ten interventions (Gartner et al. 2011, 2013, 2016, 2018;
Ketelaar et al. 2013a, b, 2014a, b; Le Blanc et al. 2007; Niks
et al. 2013; Ruitenburg et al. 2015; Uchiyama et al. 2013)
contained all of the predefined elements of risk commu-
nication and goals except for risk perception. The studies
(Arrigoni et al. 2015; Blake et al. 2020; Di Tecco et al. 2020;
Ericson-Lidman and Ahlin 2017; Isaksson Ro et al. 2010;
Le Blanc et al. 2007) that included risk perception of the
HCWs about SRDs assessed the risk perception by asking
the HCWs about the factors that influence their risk percep-
tion of SRDs and included the risk perception in the commu-
nication. However, including the risk perception in the com-
munication was done through interviews and not through a
mental model approach. The mental model approach seeks
to construct the mental model of scientific experts and recip-
ients with regard to risks (Morgan et al. 2001). By contrast-
ing the mental model of the scientific experts with that of
the HCWs, it is possible to identify the specific information
needs: the gaps in knowledge about causes, consequences
and prevention of SRDs in HCWs (Morgan et al. 2001). It
is important to take the risk perception of recipients into
account because neglecting the risk perception of the HCWs
in the development of the risk communication may affect the
willingness of HCWs to take preventive action (Wachinger
et al. 2013). It can be hypothesized that HCWs not taking
action towards prevention is due the discrepancy between the
mental models of the intervention deliverers and the HCWs,
as it is known that HCWs often perceive severe stress as part
of their job (Shanafelt et al. 2014). Therefore, studies that
successfully develop the content of their health communi-
cation based on the mental model approach and so engage
risk perception of the recipients in their intervention will
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increase the likelihood that healthy behaviours are adopted
(Ferrer and Klein 2015).

The intervention deliverers in the included studies were
mostly researchers or other HCWs. This can be a disadvan-
tage for two reasons. First, an important factor for effective
risk communication is the trustworthiness and credibility
of the deliverer (Trettin and Musham 2000; Wachinger
et al. 2013). Trusting the deliverer increases the chances of
someone taking action towards prevention the risks (Trettin
and Musham 2000; Wachinger et al. 2013). Second, it is
unclear what happened with the intervention after the study
had ended, and the researchers were no longer available to
deliver the risk communication.

Finally, all studies measured (early) stress symptoms
and risk factors through self-reporting, mainly by surveys.
However, there are several limitations with surveys, a
recent systematic review concerning occupational burnout
concluded that the measurement quality of these surveys
is often not adequate (Shoman et al. 2021). In a dialogue
the supervisor can also detect early stress symptoms, the
supervisor can find out whether and how much stress the
HCW experiences (Bakhuys et al. 2020). Nonetheless, this
can be challenging in practice as supervisors have reported
difficulty in detecting early stress symptoms of their employ-
ees especially when the person concerned performed well
and appeared happy (Eskilsson et al. 2021). An additional
way of early detection of stress is objective assessment of
stress symptoms, e.g. by measuring stress-associated bio-
markers (Kaczor et al. 2020). A recent pilot study has shown
that biomarkers detected by wearable sensor might be use-
ful to identify HCWs stress in the clinical environment. An
advantage of measuring stress-associated biomarkers is that
it detects stress before it is reported or even recognized by
the individual. The first signs of stress are already measur-
able and this can contribute to managing the stress-levels,
especially in HCWs who have a higher risk for SRDs (Kac-
zor et al. 2020).

Strength and limitations

A strength of this scoping review is that we have system-
atically investigated risk communication on risk factors
and early signs of SRDs in HCWs, because some forms
of raising awareness and communicating health risks as a
preventive measure have been proven to be effective in pub-
lic health (Arezes and Miguel 2008; Cezar-Vaz et al. 2015;
Partridge 2017; Schapira et al. 2006; Sheyn et al. 2008; Til-
burt et al. 2011; Wohlke et al. 2019), but not yet common
in the prevention of SRDs in an occupational healthcare
setting. Also, the search was conducted by an experienced
librarian and included a comprehensive literature search.
Another strength is that our conceptualization of risk com-
munication is based on broadly published public health risk

communication literature (DiClemente and Jackson 2017,
Fischhoff 2013; Nicholson 1999; Portell et al. 2014; Slovic
1987), which makes our conceptualization more complete.
A limitation of this review is that the search strategy was
limited to publications in English, meaning that potentially
relevant studies in other languages were missed. Also, the
criteria on which we decided whether risk perception was
included in the communication might be considered a limita-
tion, because our criteria were rather broad. That is, when
HCWs mentioned factors that influenced their risk percep-
tion (e.g. cultural knowledge, attitudes, beliefs, values or
emotions) and these factors were taken into account in the
communication, we considered it risk perception. However,
this is not in line with the risk communication literature, in
which risk perception should be based on the mental model
approach (Morgan et al. 2001). Nonetheless, this approach
suited the broad research question of this scoping review.
Another limitation is that, for our assessment of which
goals of risk communication were part of the intervention,
we grouped the goals together. When the main objective of
the intervention was to prevent or reduce SRDs we charac-
terized it as motivating towards action. If the intervention
communicated about (early) stress symptoms and risk fac-
tors for SRDs, we assessed that as informing. If these two
goals were included, we then characterized the goal of the
interventions as stimulating informed decisions, because
HCWs are informed about which actions to take, but do not
have to. This is not in line with the goals in risk communica-
tion literature, as the goals are distinctive from each other.
Nonetheless, the studies we included intended to prevent
or reduce SRDs; when it comes to SRDs, only informing is
not sufficient. Stimulating informed decision-making and
motivating towards action are more important for health
protection. Thus in most behavioural change interventions
there is less differentiation between the three goals of risk
communication.

Recommendations for further research and practice

HCWs are significantly affected by SRDs and this has far-
reaching consequences for the overall health of the HCWs and
also for the healthcare sector (Bridgeman et al. 2018; Davey
et al. 2009; Li et al. 2015; Shanafelt et al. 2010; West et al.
2006). Many interventions have been developed to prevent
SRDs in HCWs, but have not always been effective (Ary-
ankhesal et al. 2019). We recommend that interventions that
are aimed to prevent SRDs in HCWs also develop risk commu-
nication as part of their intervention to enhance the likelihood
of HCWs taking preventive actions. Furthermore, to develop
risk communication specifically of early signs of SRDs in
HCWs, we recommend that more research be conducted on the
risk perception of the HCWs, since identifying the factors that
influence risk perception is essential to our understanding of
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risk structure and formation (Yang 2014). Also, to develop risk
communication the mental model approach should be used, to
contrast the mental models of the HCWs and other stakehold-
ers, so that the gaps in knowledge and information needs is
researched. Furthermore, it is important to develop and offer
interventions that also target work-related risk factors. In prac-
tice this means making adjustments to the most important risk
factors that are associated with SRDs. A combination of inter-
ventions at the organizational-level and individual level have
been proven to be more effective than interventions that are
only aimed at individual level, this combination seems more
effective and sustainable (Lamontagne et al. 2007; Uchiyama
et al. 2013). Finally, the various methods to detect stress have
their own limitations (Eskilsson et al. 2021; Shoman et al.
2021); therefore, another way to detect stress might be the
use of valid biomarkers (Noushad et al. 2021). However, the
measurement techniques mentioned do not have to be mutually
exclusive, but could complement each other.

Conclusion

We conclude that risk communication is not that well studied
and evaluated in an occupational healthcare setting when it
comes to preventing SRDs in HCWs. The effectiveness of
interventions that were aimed to prevent or reduce SRDs in
HCWs would potentially increase if risk communication were
to be part of broader and multifaceted preventive interven-
tions. Overall, most interventions we reviewed did not explic-
itly measure the risk perception of the HCWs regarding SRDs,
which is thought to be an important element of risk com-
munication because it increases the likelihood for HCWs to
take actions to protect their (mental) health. All interventions
contained the three goals of risk communication. The mode of
delivery of the interventions were mostly face-2-face, at indi-
vidual level and in a group setting. The intervention deliverer
were researchers or HCWs. Early stress symptoms and risk
factors were measured by self-reported surveys.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00420-022-01851-x.

Acknowledgements The study was internally funded by Amsterdam
UMC.

Author contributions SK and HM contributed to the study conception.
Search strategy was developed by JD, LM and ST and executed by JD.
LM, ST, SK, FG and HM were involved in the study selection. LM and
ST were involved in data extraction and data charting. The first draft
of the manuscript was written by LM. All authors read, commented on
and approved the final manuscript.

Declarations

Conflict of interest None declared.

@ Springer

Approval of the research protocol N/A.
Informed consent N/A.
Registry and the registration no. of the study/trial N/A.

Animal studies N/A.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Adil M (2008) Risk communication in healthcare: an overview. ] Com-
mun Healthc 1(4):363-372. https://doi.org/10.1179/cih.2008.1.
4.363

Alberdi A, Aztiria A, Basarab A (2016) Towards an automatic early
stress recognition system for office environments based on mul-
timodal measurements: a review. J] Biomed Inform 59:49-75.
https://doi.org/10.1016/.jb1.2015.11.007

Arezes PM, Miguel AS (2008) Risk perception and safety behaviour:
a study in an occupational environment. Saf Sci 46(6):900-907.
https://doi.org/10.1016/j.ss¢i.2007.11.008

Arksey H, O’Malley L (2005) Scoping studies: towards a methodologi-
cal framework. Int J Soc Res Methodol 8(1):19-32. https://doi.
org/10.1080/1364557032000119616

Arrigoni C, Caruso R, Campanella F, Berzolari FG, Miazza D, Pelis-
sero G (2015) Investigating burnout situations, nurses’ stress per-
ception and effect of a post-graduate education program in health
care organizations of northern Italy: a multicenter study. G Ital
Med Lav Ergon 37(1):39-45

Aryankhesal A, Mohammadibakhsh R, Hamidi Y, Alidoost S, Behzadi-
far M, Sohrabi R, Farhadi Z (2019) Interventions on reducing
burnout in physicians and nurses: a systematic review. Med J
Islam Repub Iran 33:77. https://doi.org/10.34171/mjiri.33.77

Blake H, Bermingham F, Johnson G, Tabner A (2020) Mitigating the
psychological impact of COVID-19 on healthcare workers: a digi-
tal learning package. Int J Environ Res Public Health [electronic
Resource]. https://doi.org/10.3390/ijerph17092997

Bridgeman PJ, Bridgeman MB, Barone J (2018) Burnout syndrome
among healthcare professionals. Am J Health Syst Pharm
75(3):147-152. https://doi.org/10.2146/ajhp170460

Cezar-Vaz MR, Bonow CA, Vaz JC (2015) Risk Communication con-
cerning welding fumes for the primary preventive care of welding
apprentices in Southern Brazil. Int J Environ Res Public Health
12(1):986-1002

Claassen L, Bostrom A, Timmermans DRM (2016) Focal points for
improving communications about electromagnetic fields and
health: a mental models approach. J Risk Res 19(2):246-269.
https://doi.org/10.1080/13669877.2014.961519

Davey MM, Cummings G, Newburn-Cook CV, Lo EA (2009) Predic-
tors of nurse absenteeism in hospitals: a systematic review. J Nurs
Manag 17(3):312-330. https://doi.org/10.1111/j.1365-2834.2008.
00958.x


https://doi.org/10.1007/s00420-022-01851-x
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1179/cih.2008.1.4.363
https://doi.org/10.1179/cih.2008.1.4.363
https://doi.org/10.1016/j.jbi.2015.11.007
https://doi.org/10.1016/j.ssci.2007.11.008
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.34171/mjiri.33.77
https://doi.org/10.3390/ijerph17092997
https://doi.org/10.2146/ajhp170460
https://doi.org/10.1080/13669877.2014.961519
https://doi.org/10.1111/j.1365-2834.2008.00958.x
https://doi.org/10.1111/j.1365-2834.2008.00958.x

International Archives of Occupational and Environmental Health (2022) 95:1195-1208 1207

d’Ettorre G, Greco M (2015) Healthcare work and organizational
interventions to prevent work-related stress in Brindisi, Italy. Saf
Health Work 6(1):35-38. https://doi.org/10.1016/j.shaw.2014.10.
003

Di Tecco C, Nielsen K, Ghelli M, Ronchetti M, Marzocchi I, Per-
sechino B, Iavicoli S (2020) Improving working conditions and
job satisfaction in healthcare: a study concept design on a partici-
patory organizational level intervention in psychosocial risks man-
agement. Int J Environ Res Public Health [electronic Resource].
https://doi.org/10.3390/ijerph17103677

DiClemente RJ, Jackson JM (2017) Risk communication. In: Quah SR
(ed) International encyclopedia of public health, 2nd edn. Aca-
demic Press, Oxford, pp 378-382

Ericson-Lidman E, Ahlin J (2017) Assessments of stress of conscience,
perceptions of conscience, burnout, and social support before and
after implementation of a participatory action-research-based
intervention. Clin Nurs Res 26(2):205-223. https://doi.org/10.
1177/1054773815618607

Eurofound (2018) Burnout in the workplace: a review of data and
policy responses in the EU, Publications Office of the European
Union. In: Luxembourg

Ferrer R, Klein WM (2015) Risk perceptions and health behavior. Curr
Opin Psychol 5:85-89. https://doi.org/10.1016/j.copsyc.2015.03.
012

Fischhoff B (2012) Communicating risks and benefits: an evidence
based user’s guide. Government Printing Office, Washington

Fischhoff B (2013) Risk perception and communication. In: Risk analy-
sis and human behavior. Editorial material, Routledge, pp 17-46

Freimuth VS, Quinn SC (2004) The contributions of health commu-
nication to eliminating health disparities. Am J Public Health
94(12):2053-2055. https://doi.org/10.2105/AJPH.94.12.2053

Gartner FR, Ketelaar SM, Smeets O, Bolier L, Fischer E, van Dijk FJ,
Sluiter JK (2011) The Mental Vitality @ Work study: design of
a randomized controlled trial on the effect of a workers’ health
surveillance mental module for nurses and allied health profes-
sionals. BMC Public Health 11:290. https://doi.org/10.1186/
1471-2458-11-290

Gartner FR, Nieuwenhuijsen K, Ketelaar SM, van Dijk FJ, Sluiter JK
(2013) The Mental Vitality @ Work Study: effectiveness of a
mental module for workers’ health surveillance for nurses and
allied health care professionals on their help-seeking behavior. J
Occup Environ Med 55(10):1219-1229. https://doi.org/10.1097/
jom.0b013e31829f310a

Harnois GGP (2000) Mental health and work: Impact, issues and good
practices. Retrieved from Geneve

Havermans BM, Boot CR, Brouwers EP, Houtman IL, Heerkens YF,
Zijlstra-Vlasveld MC, van der Beek AJ (2018) Effectiveness of a
digital platform-based implementation strategy to prevent work
stress in a healthcare organization: a 12-month follow-up con-
trolled trial. Scand J Work Environ Health 44(6):613-621. https://
doi.org/10.5271/sjweh.3758

Hayenhjelm M (2006) Asymmetries in risk communication. Risk
Manag 8(1):1-15. https://doi.org/10.1057/palgrave.rm.8250002

Isaksson Ro KE, Tyssen R, Hoffart A, Sexton H, Aasland OG, Gude
T (2010) A three-year cohort study of the relationships between
coping, job stress and burnout after a counselling intervention for
help-seeking physicians. BMC Public Health 10:213. https://doi.
org/10.1186/1471-2458-10-213

Kaczor EE, Carreiro S, Stapp J, Chapman B, Indic P (2020) Objective
measurement of physician stress in the emergency department
using a wearable sensor. Proc Annu Hawaii Int Conf Syst Sci
2020:3729-3738

Ketelaar SM, Gartner FR, Bolier L, Smeets O, Nieuwenhuijsen K,
Sluiter JK (2013a) Mental Vitality @ Work-A workers’ health
surveillance mental module for nurses and allied health care pro-
fessionals: process evaluation of a randomized controlled trial. J

Occup Environ Med 55(5):563-571. https://doi.org/10.1097/jom.
0b013e318289¢e3e

Ketelaar SM, Nieuwenhuijsen K, Gartner FR, Bolier L, Smeets O,
Sluiter JK (2013b) Effect of an E-mental health approach to work-
ers’ health surveillance versus control group on work function-
ing of hospital employees: a cluster-RCT. PLoS One [electronic
Resource] 8(9):e72546. https://doi.org/10.1371/journal.pone.
0072546

Ketelaar SM, Nieuwenhuijsen K, Bolier L, Smeets O, Sluiter JK
(2014a) Improving work functioning and mental health of health
care employees using an e-mental health approach to workers’
health surveillance: pretest-posttest study. Saf Health Work
5(4):216-221. https://doi.org/10.1016/j.shaw.2014a.08.002

Ketelaar SM, Nieuwenhuijsen K, Gartner FR, Bolier L, Smeets O,
Sluiter JK (2014b) Mental Vitality @ Work: the effectiveness of
a mental module for workers’ health surveillance for nurses and
allied health professionals, comparing two approaches in a clus-
ter-randomised controlled trial. Int Arch Occup Environ Health
87(5):527-538. https://doi.org/10.1007/s00420-013-0893-6

Le Blanc PM, Hox JJ, Schaufeli WB, Taris TW, Peeters MC (2007)
Take care! The evaluation of a team-based burnout interven-
tion program for oncology care providers. J Appl Psychol
92(1):213-227. https://doi.org/10.1037/0021-9010.92.1.213

Leventhal H, Phillips LA, Burns E (2016) The common-sense model
of self-regulation (CSM): a dynamic framework for understand-
ing illness self-management. J Behav Med 39(6):935-946.
https://doi.org/10.1007/s10865-016-9782-2

Li J, Zhang M, Loerbroks A, Angerer P, Siegrist J (2015) Work
stress and the risk of recurrent coronary heart disease events: a
systematic review and meta-analysis. Int J Occup Med Environ
Health 28(1):8-19. https://doi.org/10.2478/s13382-014-0303-7

Lofstedt RE, Perri J (2008) What environmental and technological
risk communication research and health risk research can learn
from each other. J Risk Res 11(1-2):141-167. https://doi.org/
10.1080/13669870701797137

Lowbridge CP, Leask J (2011) Risk communication in public health.
N S W Public Health Bull 22(1-2):34. https://doi.org/10.1071/
nb10055

Milne S, Sheeran P, Orbell S (2000) Prediction and intervention in
health-related behavior: a meta-analytic review of protection
motivation theory. J] Appl Soc Psychol 30(1):106-143. https://
doi.org/10.1111/§.1559-1816.2000.tb02308.x

Moll S, Patten SB, Stuart H, Kirsh B, MacDermid JC (2015) Beyond
silence: protocol for a randomized parallel-group trial compar-
ing two approaches to workplace mental health education for
healthcare employees. BMC Med Educ 15:78. https://doi.org/
10.1186/s12909-015-0363-9

Morgan MG, Fischhoft B, Bostrom A, Atman CJ (2001) Risk com-
munication: a mental models approach. Cambridge University
Press, Cambridge

Nicholson PJ (1999) Communicating health risk. Occup Med (lond)
49(4):253-256. https://doi.org/10.1093/occmed/49.4.253

Nieuwenhuijsen K, Bruinvels D, Frings-Dresen M (2010) Psychoso-
cial work environment and stress-related disorders, a systematic
review. Occup Med (lond) 60(4):277-286. https://doi.org/10.
1093/occmed/kqq081

Niks IM, de Jonge J, Gevers JM, Houtman IL (2013) Design of
the DISCovery project: tailored work-oriented interventions to
improve employee health, well-being, and performance-related
outcomes in hospital care. BMC Health Serv Res 13:66. https://
doi.org/10.1186/1472-6963-13-66

Niks I, de Jonge J, Gevers J, Houtman 1 (2018) Work stress interven-
tions in hospital care: effectiveness of the DISCovery method.
Int J Environ Res Public Health [electronic Resource]. https://
doi.org/10.3390/ijerph15020332

@ Springer


https://doi.org/10.1016/j.shaw.2014.10.003
https://doi.org/10.1016/j.shaw.2014.10.003
https://doi.org/10.3390/ijerph17103677
https://doi.org/10.1177/1054773815618607
https://doi.org/10.1177/1054773815618607
https://doi.org/10.1016/j.copsyc.2015.03.012
https://doi.org/10.1016/j.copsyc.2015.03.012
https://doi.org/10.2105/AJPH.94.12.2053
https://doi.org/10.1186/1471-2458-11-290
https://doi.org/10.1186/1471-2458-11-290
https://doi.org/10.1097/jom.0b013e31829f310a
https://doi.org/10.1097/jom.0b013e31829f310a
https://doi.org/10.5271/sjweh.3758
https://doi.org/10.5271/sjweh.3758
https://doi.org/10.1057/palgrave.rm.8250002
https://doi.org/10.1186/1471-2458-10-213
https://doi.org/10.1186/1471-2458-10-213
https://doi.org/10.1097/jom.0b013e318289ee3e
https://doi.org/10.1097/jom.0b013e318289ee3e
https://doi.org/10.1371/journal.pone.0072546
https://doi.org/10.1371/journal.pone.0072546
https://doi.org/10.1016/j.shaw.2014a.08.002
https://doi.org/10.1007/s00420-013-0893-6
https://doi.org/10.1037/0021-9010.92.1.213
https://doi.org/10.1007/s10865-016-9782-2
https://doi.org/10.2478/s13382-014-0303-7
https://doi.org/10.1080/13669870701797137
https://doi.org/10.1080/13669870701797137
https://doi.org/10.1071/nb10055
https://doi.org/10.1071/nb10055
https://doi.org/10.1111/j.1559-1816.2000.tb02308.x
https://doi.org/10.1111/j.1559-1816.2000.tb02308.x
https://doi.org/10.1186/s12909-015-0363-9
https://doi.org/10.1186/s12909-015-0363-9
https://doi.org/10.1093/occmed/49.4.253
https://doi.org/10.1093/occmed/kqq081
https://doi.org/10.1093/occmed/kqq081
https://doi.org/10.1186/1472-6963-13-66
https://doi.org/10.1186/1472-6963-13-66
https://doi.org/10.3390/ijerph15020332
https://doi.org/10.3390/ijerph15020332

1208 International Archives of Occupational and Environmental Health (2022) 95:1195-1208

Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A (2016)
Rayyan—a web and mobile app for systematic reviews. Syst
Rev 5(1):210. https://doi.org/10.1186/s13643-016-0384-4

Partridge AH (2017) Risk communication and decision-making
in the prevention of invasive breast cancer. Breast 34(Suppl
1):S55-S57. https://doi.org/10.1016/j.breast.2017.06.028

Portell M, Gil RM, Losilla JM, Vives J (2014) Characterizing occu-
pational risk perception: the case of biological, ergonomic and
organizational hazards in Spanish healthcare workers. Span J
Psychol 17:E51. https://doi.org/10.1017/sjp.2014.55

Rainey L, van der Waal D, Jervaeus A, Donnelly LS, Evans DG, Ham-
marstrom M, Broeders MJM (2020) European women’s percep-
tions of the implementation and organisation of risk-based breast
cancer screening and prevention: a qualitative study. BMC Cancer
20(1):247. https://doi.org/10.1186/s12885-020-06745-0

Rowan KE (1991) Goals, obstacles, and strategies in risk communica-
tion: a problem-solving approach to improving communication
about risks. J Appl Commun Res 19(4):300-329. https://doi.org/
10.1080/00909889109365311

Ruin I, Gaillard J-C, Lutoftf C (2007) How to get there? Assessing
motorists’ flash flood risk perception on daily itineraries. Environ
Hazards 7(3):235-244. https://doi.org/10.1016/j.envhaz.2007.07.
005

Ruitenburg MM, Plat MC, Frings-Dresen MH, Sluiter JK (2015) Fea-
sibility and acceptability of a workers’ health surveillance pro-
gram for hospital physicians. Int ] Occup Med Environ Health
28(4):731-739. https://doi.org/10.13075/ijjomeh.1896.00420

Ruitenburg MM, Frings-Dresen MH, Sluiter JK (2016) How to define
the content of a job-specific worker’s health surveillance for hos-
pital physicians? Saf Heath Work 7(1):18-31. https://doi.org/10.
1016/j.shaw.2015.08.004

Sahlin E, Ahlborg G Jr, Matuszczyk JV, Grahn P (2014) Nature-based
stress management course for individuals at risk of adverse health
effects from work-related stress-effects on stress related symp-
toms, workability and sick leave. Int J Environ Res Public Health
[electronic Resource] 11(6):6586-6611. https://doi.org/10.3390/
ijerph110606586

Sandler I, Ayers TS, Tein JY, Wolchik S, Millsap R, Khoo ST, Coxe S
(2010) Six-year follow-up of a preventive intervention for paren-
tally bereaved youths: a randomized controlled trial. Arch Pedi-
atr Adolesc Med 164(10):907-914. https://doi.org/10.1001/archp
ediatrics.2010.173

Schapira MM, Nattinger AB, McAuliffe TL (2006) The influence of
graphic format on breast cancer risk communication. J Health
Commun 11(6):569-582. https://doi.org/10.1080/1081073060
0829916

Schneider A, Wehler M, Weigl M (2019) Effects of work conditions on
provider mental well-being and quality of care: a mixed-methods
intervention study in the emergency department. BMC Emerg
Med 19(1):1. https://doi.org/10.1186/s12873-018-0218-x

Shanafelt TD, Balch CM, Bechamps G, Russell T, Dyrbye L, Satele D,
Freischlag J (2010) Burnout and medical errors among American
surgeons. Ann Surg 251(6):995-1000. https://doi.org/10.1097/
SLA.0b013e3181bfdab3

Shanafelt TD, Kaups KL, Nelson H, Satele DV, Sloan JA, Oreskovich
MR, Dyrbye LN (2014) An interactive individualized intervention
to promote behavioral change to increase personal well-being in
US surgeons. Ann Surg 259(1):82-88. https://doi.org/10.1097/
sla.0b013e3182a58fa4

Sharma N, Dhall A, Gedeon T, Goecke R (2014) Thermal spatio-tem-
poral data for stress recognition. Eurasip J Image Video Process.
https://doi.org/10.1186/1687-5281-2014-28

Sheyn DD, Racadio JM, Ying J, Patel MN, Racadio JM, Johnson ND
(2008) Efficacy of a radiation safety education initiative in reduc-
ing radiation exposure in the pediatric IR suite. Pediatr Radiol
38(6):669-674. https://doi.org/10.1007/s00247-008-0826-9

@ Springer

Shoman Y, Marca SC, Bianchi R, Godderis L, van der Molen HF,
Guseva Canu I (2021) Psychometric properties of burnout meas-
ures: a systematic review. Epidemiol Psychiatric Sci 30:e8. https://
doi.org/10.1017/s2045796020001134

Slater PJ, Edwards RM, Badat AA (2018) Evaluation of a staff well-
being program in a pediatric oncology, hematology, and palliative
care services group. J Healthc Leadersh 10:67-85. https://doi.org/
10.2147/JHL.S176848

Slovic P (1987) Perception of risk. Science 236(4799):280-285. https://
doi.org/10.1126/science.3563507

Stege TAM, Bolte JFB, Claassen L, Timmermans DRM (2021) Devel-
opment and usability of educational material about workplace par-
ticulate matter exposure. BMC Public Health 21(1):198. https://
doi.org/10.1186/s12889-021-10197-x

Tilburt JC, James KM, Sinicrope PS, Eton DT, Costello BA, Carey J,
Murad MH (2011) Factors influencing cancer risk perception in
high risk populations: a systematic review. Hered Cancer Clin
Pract 9:2. https://doi.org/10.1186/1897-4287-9-2

Trettin L, Musham C (2000) Is trust a realistic goal of environmental
risk communication? Environ Behav 32(3):410-426. https://doi.
org/10.1177/00139160021972595

Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac
D, Straus SE (2018) PRISMA extension for scoping reviews
(PRISMA-ScR): checklist and explanation. Ann Intern Med
169(7):467-473. https://doi.org/10.7326/M18-0850

Uchiyama A, Odagiri Y, Ohya Y, Takamiya T, Inoue S, Shimomitsu
T (2013) Effect on mental health of a participatory intervention
to improve psychosocial work environment: a cluster randomized
controlled trial among nurses. J Occup Health 55(3):173-183.
https://doi.org/10.1539/joh.12-0228-0a

Wachinger G, Renn O, Begg C, Kuhlicke C (2013) The risk percep-
tion paradox—implications for governance and communication
of natural hazards. Risk Anal 33(6):1049-1065. https://doi.org/
10.1111/j.1539-6924.2012.01942.x

Weiner L, Berna F, Nourry N, Severac F, Vidailhet P, Mengin AC
(2020) Efficacy of an online cognitive behavioral therapy pro-
gram developed for healthcare workers during the COVID-19
pandemic: the REduction of STress (REST) study protocol for a
randomized controlled trial. Trials 21(1):870. https://doi.org/10.
1186/s13063-020-04772-7

Weltermann BM, Kersting C, Pieper C, Seifried-Dubon T, Dreher
A, Linden K, consortium IM (2020) IMPROVEjob—participa-
tory intervention to improve job satisfaction of general practice
teams: a model for structural and behavioural prevention in small
and medium-sized enterprises: a study protocol of a cluster-ran-
domised controlled trial. Trials 21(1):532. https://doi.org/10.1186/
s13063-020-04427-7

West CP, Huschka MM, Novotny PJ, Sloan JA, Kolars JC, Habermann
TM, Shanafelt TD (2006) Association of perceived medical errors
with resident distress and empathy: a prospective longitudinal
study. JAMA 296(9):1071-1078. https://doi.org/10.1001/jama.
296.9.1071

Wohlke S, Schaper M, Schicktanz S (2019) How uncertainty influences
lay people’s attitudes and risk perceptions concerning predictive
genetic testing and risk communication. Front Genet 10:380.
https://doi.org/10.3389/fgene.2019.00380

Yang J (2014) The influence of culture on Koreans’ risk perception.
J Risk Res 18:69-92. https://doi.org/10.1080/13669877.2013.
879490

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1016/j.breast.2017.06.028
https://doi.org/10.1017/sjp.2014.55
https://doi.org/10.1186/s12885-020-06745-0
https://doi.org/10.1080/00909889109365311
https://doi.org/10.1080/00909889109365311
https://doi.org/10.1016/j.envhaz.2007.07.005
https://doi.org/10.1016/j.envhaz.2007.07.005
https://doi.org/10.13075/ijomeh.1896.00420
https://doi.org/10.1016/j.shaw.2015.08.004
https://doi.org/10.1016/j.shaw.2015.08.004
https://doi.org/10.3390/ijerph110606586
https://doi.org/10.3390/ijerph110606586
https://doi.org/10.1001/archpediatrics.2010.173
https://doi.org/10.1001/archpediatrics.2010.173
https://doi.org/10.1080/10810730600829916
https://doi.org/10.1080/10810730600829916
https://doi.org/10.1186/s12873-018-0218-x
https://doi.org/10.1097/SLA.0b013e3181bfdab3
https://doi.org/10.1097/SLA.0b013e3181bfdab3
https://doi.org/10.1097/sla.0b013e3182a58fa4
https://doi.org/10.1097/sla.0b013e3182a58fa4
https://doi.org/10.1186/1687-5281-2014-28
https://doi.org/10.1007/s00247-008-0826-9
https://doi.org/10.1017/s2045796020001134
https://doi.org/10.1017/s2045796020001134
https://doi.org/10.2147/JHL.S176848
https://doi.org/10.2147/JHL.S176848
https://doi.org/10.1126/science.3563507
https://doi.org/10.1126/science.3563507
https://doi.org/10.1186/s12889-021-10197-x
https://doi.org/10.1186/s12889-021-10197-x
https://doi.org/10.1186/1897-4287-9-2
https://doi.org/10.1177/00139160021972595
https://doi.org/10.1177/00139160021972595
https://doi.org/10.7326/M18-0850
https://doi.org/10.1539/joh.12-0228-oa
https://doi.org/10.1111/j.1539-6924.2012.01942.x
https://doi.org/10.1111/j.1539-6924.2012.01942.x
https://doi.org/10.1186/s13063-020-04772-7
https://doi.org/10.1186/s13063-020-04772-7
https://doi.org/10.1186/s13063-020-04427-7
https://doi.org/10.1186/s13063-020-04427-7
https://doi.org/10.1001/jama.296.9.1071
https://doi.org/10.1001/jama.296.9.1071
https://doi.org/10.3389/fgene.2019.00380
https://doi.org/10.1080/13669877.2013.879490
https://doi.org/10.1080/13669877.2013.879490

	Risk communication about work-related stress disorders in healthcare workers: a scoping review
	Abstract
	Purposes 
	Method 
	Results 
	Conclusions 

	Introduction
	Methods
	Information sources and search
	Study selection
	Selection of sources of evidence
	Data charting process
	Charting results

	Results
	Selected studies
	Study characteristics
	Presence of the content elements of risk communication, risk perception, early stress symptoms, risk factors and prevention
	Presence of the goals of risk communication, informing, stimulating informed decision-making and motivating actions
	Mode of delivery of the interventions
	Assessment of early stress symptoms, risk factors and prevention

	Discussion
	Main findings and interpretation
	Strength and limitations
	Recommendations for further research and practice

	Conclusion
	Acknowledgements 
	References




