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Abstract.
BACKGROUND: Rapidly changing stressful working conditions put new challenges on mental health in future work,
especially for small- and medium-sized enterprises (SMEs) which need to be addressed on an organisational level. To promote,
secure and sustain a healthy workforce in the long run, primary prevention of psychosocial risks is needed. Still, 70% of EU
companies and over 85% of German SMEs lack the legally required implementation of psychosocial risk assessment (PRA)
in their occupational safety and health (OSH) management.
OBJECTIVE: The aim of the study was to evaluate the digital training PsyHealth worXs! as a suitable approach to teach
OSH stakeholders how to conduct PRA.
METHODS: We conducted a longitudinal evaluation study with two measurement times in the first and last week of the
digital training based on N = 312 questionnaires.
RESULTS: After the training, participants’ knowledge of the PRA process was significantly higher, and they felt significantly
more competent to derive OSH interventions. Overall, the process of PRA and the involvement of stakeholders were perceived
as significantly easier.
CONCLUSIONS: Results suggest that the digital training provides an easily accessible opportunity for SMEs to successfully
enable their OSH management to implement PRA strategies. Future research will have to evaluate the overall long-term
implementation increase of PRA in German SME companies.

Keywords: Psychosocial risk assessment training, training evaluation, organisational prevention

1. Introduction

In the context of globalisation, demographic trends
and digitalisation, todays’ work environment, work
conditions and work organisation are rapidly chang-
ing and posing new and complex challenges on
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E-mail: lauweiler@ukaachen.de.

companies and their employees [1]. More and new
stressful psychosocial working conditions occur on
a daily level [2] and the subjective perception of
work intensity characteristics like working quickly
or working at the limit of capacity has been rising
continuously in recent years [3]. The digital trans-
formation of work and the associated performance
requirements are also changing in terms of emerg-
ing digital stressors that add to existing psychosocial
stressors [4]. In future work, especially for small
and medium-sized enterprises (SMEs), preventive
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approaches for promoting mental health on an organ-
isational level will become more and more important
to secure a healthy workforce in the long term [5,
6]. While legal regulations and occupational safety
and health (OSH) management are already relevant
topics of present work organisation, employee health
is also central for increasing company attractiveness
and securing skilled and competitive labour [5, 7, 8].

Assessing psychosocial characteristics at the work-
place in a risk assessment is the first preventive
step when it comes to health promotion [5, 9]. Still,
the implementation of psychosocial working condi-
tions in a risk assessment is far from advanced in
Europe, and specifically in Germany [10]. Especially,
SMEs or smaller companies show large deficiencies
in the implementation of psychosocial risk assess-
ment (PRA) and even a tendency to avoid it [11].
Therefore, the goal of the present study was to
evaluate a newly developed educational program on
psychosocial health prevention and work standards
‘PsyHealth worXs!’. It is a digital training on how
to conduct a PRA empowering OSH stakeholders to
make sustainable changes in working conditions and
job characteristics.

2. Background

Psychosocial factors are neutral working condi-
tions and job characteristics that influence mental
health and well-being. The factors can be categorised
into the characteristic areas of work content, work
organisation, social relationships and work environ-
ment [12, 13]. Depending on how these factors
or characteristics are pronounced they can impede
employee recovery [14] and thus pose adverse out-
comes on employee health [15, 16], for example if the
work tasks have to be completed under time pressure
or with many interruptions. To prevent psychosocial
factors from turning into risks, mental health promo-
tion at the workplace necessitates addressing these
factors by conducting a PRA [12], which requires
positive changes at both the individual and organisa-
tional levels [5].

In the EU, more than 70% of companies lack
the legally required PRA implementation in their
OSH management [17, 18]. This is even more aston-
ishing considering the sick leave rates in the EU
due to work-related problems ranges between 42.7%
and 49.8% [19]. Direct and indirect costs of job
strain in Germany were estimated and resulted in a
total cost of D 29.2 billion per year. Direct costs for

prevention, rehabilitation, care treatments and admin-
istration were about D 9.9 billion. Even more indirect
costs (D 19.3 billion) accumulated through lost work-
ing years [20]. In summary, there is strong evidence
that promoting mental health by investing in work-
place interventions focusing on stress prevention and
improving psychosocial work environment is cost-
effective [21, 22]. Promoting employee well-being
leads to positive outcomes like higher job satisfac-
tion and reducing work-related stress will increase
employee productivity and therefore profitability for
companies [9]. The WHO emphasises the importance
of safe and supportive working conditions and atten-
tion shifting to work organisational improvements
[23].

Evidently, there is a wide policy-practice gap
between research findings, legal requirements and
actual mental health prevention. The company size
is one of the strongest determinants of the scope
of psychosocial risk management [24]. Large organ-
isations have more psychosocial risk management
policies and procedures in place than SMEs [13].
Especially for SMEs in Germany, the percentage of
risk assessment strategies that include psychosocial
risks is limited to 15% [11]. It has been shown that this
policy-practice gap is mainly due to a self-reported
lack of knowledge about PRA, as OSH stakeholders
are often unaware on how to efficiently handle psy-
chosocial risks in companies, especially in SMEs [24,
25]. In addition, the major underlying factors for the
gap between policy and practice in SMEs are compar-
atively limited personnel and financial resources and
a general lack of a systematic approach of OSH man-
agement [11, 25, 26]. The gap is aggravated by the
lack of support from trained experts, as in SMEs often
no specialised and experienced OSH management is
installed. Rather a single person is assigned OSH
duties in addition to their usual tasks [11, 27]. More-
over, smaller companies tend to neglect psychosocial
risk assessments more frequently, because they are
either convinced all risks are already known or that
there are no risks at all [2]. Psychological stress is less
addressed in a systematic manner, or even ignored
or dismissed by the management level [28]. In fact,
problems are often handled in very personal informal
manners, rather than implemented with structured
procedures [11, 29]. Awareness of psychosocial risks
is still not high enough among employees and their
employers at the workplace [27, 30], and it has to
be raised especially in company managements [25].
Dealing with psychosocial risks is generally per-
ceived more difficult than managing other OSH risks



L. Auweiler et al. / Digital training for psychosocial risk assessment 1551

[10, 27]. Consequently, there is a strong need for prac-
tical tools identified to deal with work-related stress
and increase awareness for psychosocial risks [24,
28]. SMEs might have the biggest need of action
regarding trainings in PRA since they have limited
resources, implemented systematic strategies less and
have not implemented OSH management yet [11, 26,
27]. For this reason, a low threshold approach to gain
access to training and practical implementation ideas
might be especially important for SMEs.

Based on the gap between research findings, leg-
islation and the practical application of PRA, in
2020, we co-created a digital training tool that helps
those responsible in OSH management to gain knowl-
edge and skills on how to implement a PRA. The
training was designed as first overarching interdis-
ciplinary educational training with a multi-method
learning approach that is based on recent research evi-
dence from different fields (e.g. occupational health,
occupational health psychology, and occupational
safety), EU regulations as well as country-specific
information and regulations. More importantly, the
training was co-created with OSH stakeholders who
are the target group of the training. Co-creation
occurred in two workshops that were led by occu-
pational health psychologists from Germany and the
Netherlands. Invited participants of the workshop
were 45 OSH stakeholders in total. Participants were
occupational physicians, occupational safety experts,
human resources (HR) managers, OSH managers and
psychologists. After evaluating the co-creation work-
shops, the following needs of the OSH stakeholders
for a digital training concept were identified as the
most pressing: practice-oriented and user-friendly,
easily accessible, comprehensive and a step-by-step
approach.

The digital nature of the tool ensures a low thresh-
old approach due to its easy accessibility, time
flexibility and location independence. The digital
training is taught in the format of a massive open
online course (MOOC) that does not require more
than a free registration and an internet connection to
follow it. A MOOC is a suitable educative approach
for people in our target group as it requires very
low time effort in their normal daily work rou-
tines [31]. Learners can additionally benefit from
interdisciplinary exchange from other areas of exper-
tise, experience and branches throughout Europe.
By adding variability and interactivity as the basis
for high learner engagement, the MOOC strives for
increased knowledge and developing competencies
for the implementation of the PRA process.

The main goal of PsyHealth worXs! is sensitis-
ing OSH stakeholders to employee health promotion
through systematic prevention and early changes.
Training participants learn how to analyse, evaluate
and adapt working conditions to reduce psychosocial
risks. The training enables companies to tackle the
demands employees encounter through the changing
world of work. It aims at overcoming and minimis-
ing known obstacles for starting PRA and promotes
behavioural changes for implementing psychosocial
risk management. By shifting the attention to men-
tal health and sustaining a healthy workforce, jobs
will be secured in the long term. The long-term goal
of PsyHealth worXs! is an increased implementation
rate of PRA strategies in the EU.

The purpose of PsyHealth worXs! includes shifting
the attention to the working conditions and their adap-
tion to the workers’ mental health. By now, research
and practice has focused on mental-health promotion
like stress-management trainings to make individuals
resilient to work stressors [32]. The goal of current
interventions is to adjust the worker to the stressful
work environment by focusing on individual change
[33]. Individual-focused measures are effective [32,
34], however, the dramatic increase in absence rates
due to mental health problems indicates that overall
this is not the solution to keep a sustainable work-
force [35]. The majority of work-related stressors in
office work are the result of inadequately designed
work organisation and management [21], such as
interruptions and multi-tasking demands. Traditional
psychosocial working conditions even play a role in
modern open space offices (OSO) and influence the
well-being at the workplace [36]. Therefore, system-
atically improving these working conditions on both
an individual and organisational level with often min-
imal interventions promotes well-being, productivity
and job satisfaction [5, 6].

To ensure that the training achieved its desired
learning goals and is effective, we designed an eval-
uation questionnaire which is based on theoretical
concepts. Therefore, we applied the evaluation model
from Kirkpatrick as well as the theory of planned
behaviour (TPB) to check whether the training is a
valuable tool to change behaviour predicting factors
[37]. These concepts are based on years of research
and are still relevant in today’s applied research [38,
39]. Training evaluation according to Kirkpatrick
(2006) is built on four distinct, but consecutive lev-
els. The four levels represent a sequence of precise
measurements of the training effectiveness. The lev-
els are labelled Reaction, Learning, Behaviour and
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Results, with Reaction at the base and Results at
the top of the evaluation pyramid [37, 40]. Due to
the design and setting of the present study, we were
able to incorporate the first two levels of reaction
and learning. Kirkpatrick’s level of reaction means
the participants’ individual reaction to the training
like satisfaction [37]. With learning, the Kirkpatrick
model wants to explicitly assess the extent of knowl-
edge gain, increased skills and changed attitudes as
consequence of completing the training [37]. The
other two higher levels require more than a pre-post-
test design and can only be measured over a longer
period of post-training time. Since behaviour cannot
be measured in this questionnaire, we resorted to the
TPB and assessed changes for relevant indicators for
behaviour change. In addition, the Theory of Planned
Behaviour (TPB; [41, 42]) is a psychological model
about behavioural changes and is commonly used
as theoretical basis in psychological research stud-
ies that predict human behaviour. Specifically, in our
training evaluation, we wanted to assess behavioural
intentions and actual behavioural changes in favour
of conducting a psychosocial risk assessment. The
predictors for the intention to change are the par-
ticipants’ attitudes, their subjective norms and their
perceived behavioural control towards the process of
conducting PRA. By evaluating the attitudes of the
participants, we wanted to explore their behavioural
beliefs and the emotional valence they put into their
outcome evaluations [43]. The attitudes suggest that a
specific behaviour is more likely when the individual
considers it important or positive. By measuring the
subjective norms, the participants’ normative beliefs
and their motivation to comply is assessed [43]. The
subjective norms imply that a specific behaviour is
more likely if the individual perceives relevant inter-
action partners to be in favour of the behaviour in
question. For the present study the subjective norm
experience should be exercised through the perspec-
tive adoption of the management responsible for work
design, employees as those primarily affected by
working conditions, politicians as those who form
the legal basis of OSH and OSH stakeholders as the
individuals who have to bring in their consultation
efforts within the legal regulations and organisational
circumstances. Perceived behavioural control consid-
ers that a behaviour gets more likely if the individual
has a certain amount of influence on how to conduct
the behaviour properly. Intended behaviour is pre-
dicted through one’s attitudes, subjective norms and
perceived behavioural control. Finally, the TPB pro-
poses that the actual behaviour is predicted by the

individual intention to conduct a specific behaviour.
An actual behavioural change requires the respective
behavioural intentions to shift. With those constructs
of the TPB, past research predicted a variety of
different behaviours related to prevention through
health and compliance behaviour [44–46]. Consider-
ing the evaluation criteria of the four-level training
evaluation model [37], we primarily expected the
training to be perceived highly satisfactory and to
improve knowledge regarding PRA in the second
questionnaire. The main hypothesis concerning the
TPB [41] is a significant improvement of the attitudes,
subjective norms, perceived behavioural control and
behavioural intention for conducting a PRA after the
training.

3. Methods

3.1. Procedure

We conducted a six-week digital training twice
in between November 2020 and June 2021 on the
platform edX. Marketing for learner recruitment
was done in professional and business networks
in Germany, such as placing the training invita-
tion in newsletters of statutory accident insurances
and professional associations, but also in EU-wide
organisations. We conducted a longitudinal evalua-
tion study with two measurement times in the first
and in the last week of training. The target audience
comprised all stakeholders involved in OSH manage-
ment, such as occupational physicians, occupational
safety experts, HR managers, OSH managers, psy-
chologists and managers. The voluntary evaluation
questionnaire was presented in the training itself via
GoogleForms.

3.2. Participants

Overall, 985 OSH professional and executives
participated in the training and N = 312 question-
naires were filled out. In total, N = 225 participants
filled out the questionnaire before the start of the
training and N = 87 replied after completion of the
training. The participation and response to the ques-
tionnaire were voluntary for all items. No participants
were excluded from the sample due to incomplete
responses. 51.3% (N = 160) of the participants iden-
tified as female, 36.5% (N = 114) identified as male
and 12.2% (N = 38) preferred not to answer the ques-
tion. The mean age of the participants was 44.26 years
(SD = 10.86) with a range between 21 to 67 years.
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Table 1
Frequencies of participants’ professional roles (multiple answers

possible)

Self-identified role(s) n %

Occupational safety specialist 54 24.0
Occupational health management 44 19.6
Occupational health physician 36 16.0
Manager / supervisor 30 13.3
Employee 21 9.3
Psychologist 19 8.4
Medical specialist / consultant 14 6.2
Human resources 13 5.8
Workers’ or staff council member 6 2.7
Student 6 2.7
Ergonomist 5 2.2
PhD candidate 2 0.9
Research assistant 1 0.4
Graduate 1 0.4
Professor 1 0.4
Total cases N = 225

Note. Participants were asked to choose one or several roles to
describe their status during the course.

Table 2
Frequencies of participants’ motivation to participate in the

training (multiple answers possible)

2020 2021

Motivation for training participation n % n %

Own interest or motivation 82 36.4 28 29.5
Further training / education 72 32.0 32 33.7
Deepen knowledge on subject 70 31.1 26 27.4
Receive course certificate 18 8.0 2 2.1
Proposed by employer (voluntary) 6 2.7 3 3.2
Requested by employer (mandatory) 1 0.4 2 2.1
Other option 0 0.0 2 2.1
Total cases N = 130 N = 95

Note. Participants in 2020 were asked to choose one or several
reasons for which they joined the course. Participants in 2021 were
asked to choose one single reason.

The participants were asked to choose one or several
answers to describe their occupational roles during
the course which resulted in N = 225 total cases. The
most frequent statements were occupational safety
specialist (N = 54), occupational health management
(N = 44), occupational health physician (N = 36) and
manager or supervisor (N = 30). The complete list is
shown in Table 1. The motivation to join the training
is due to own interest or motivation, further train-
ing or education and deepening of knowledge on the
subject (see Table 2).

3.3. Training outcome measures

Regarding the variables operationalising the Kirk-
patrick Model, we developed pre- and post-survey
questions tailored to the training. The constructs of

the TPB were developed according to a manual for
health and psychological researchers to create effec-
tive and precise questionnaires that assess constructs
based on the TPB relevant for predicting individual
health-related behaviour [43].

Reaction (Kirkpatrick’s level 1): Participants
were asked to rate eight statements in the post-
questionnaire regarding their training experience on
a five-point scale ranging from strongly disagree (1)
to strongly agree (5). Training experiences included
enjoyment, perceived training success and satisfac-
tion with the content and structure. A sample item
would be “The course was successful in teaching me
PRA.”. The internal consistency was � = 0.909.

Learning (Kirkpatrick’s level 2): To measure the
level of learning success, the participants answered
two statements in the pre- and post-version and three
items only in the post-questionnaire, all on the five-
point scale ranging from strongly disagree (1) to
strongly agree (5) which were analysed on item-
level. Learning included items regarding knowledge
gain about the process and interventions of PRA and
regarding perceived competence and awareness. A
sample item is: “I know how to plan and implement
interventions.”.

In our questionnaire for the present evaluation, we
included three variables of the TPB model that predict
the intention to perform a specific behaviour which
was also included as scale in the questionnaire.

Attitudes (TPB): The attitudes towards the
behaviour of conducting a PRA were directly mea-
sured by using four bipolar evaluative adjectives (e.g.
good–bad). On the scale 1 to 7, they could choose
between pairs of opposites. The internal consistency
of the scale varied between the measurement times
from � = 0.780 at T1 to � = 0.875 at T2.

Subjective norm (TPB): Participants were asked to
rate four statements regarding their subjective norms
on the importance of PRA on a five-point scale from
strongly disagree (1) to strongly agree (5). The inter-
nal consistency for the scale of subjective norms was
� = 0.604 at t1 and � = 0.747 at t2. A sample item is:
“Politicians strengthen the need for PRA.”.

Perceived Behavioural Control (TPB): The per-
ceived behavioural control on the PRA process was
described on a seven-point scale with twelve pairs of
adjectives. The pairs of adjectives represent two poles
of a continuum (e.g. very easy = 1; very difficult = 7)
between the perceived difficulty of each step of the
PRA process and some related tasks in that process.
The internal consistency of the scale varied between
the measurement times from � = 0.886 to � = 0.908.
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Fig. 1. Participants’ reaction to the course in the post questionnaire.

Intention (TPB): The behavioural intentions were
explored through seven statements on a five-point
scale ranging from strongly disagree (1) to strongly
agree (5). Of those items about behavioural inten-
tions, two scales on the intention to conduct a PRA
(� = 0.911 to � = 0.891) and the intention to conduct
a cultural change (� = 0.938 to � = 0.818) were built
with three items each. A sample item for conduct-
ing a PRA was “I intend to conduct a PRA after
the course.”. A sample item for conducting a cultural
change in the organisation is “I want to establish a
culture in my company / consultancy in which PRA
is respected and psychosocial risks are regularly and
continuously assessed.”.

3.4. Data analysis

All data were processed and recoded using Excel
and analysed with SPSS. The items regarding reac-
tion and learning according to Kirkpatrick’s model
were analysed on a descriptive level. In order to
test whether the attitudes, subjective norms, per-
ceived behavioural control, behavioural intentions
and the knowledge improved through participation
in the training, mean comparisons were calculated
using t-tests for independent samples (p < 0.05). The
effect sizes of the mean differences are given as
Cohen’s d, in order to interpret the significance of
the results. Here, Cohen’s d of 0.20 corresponds to a
small effect,0.50 to a medium and.80 a large effect
[47]. All hypotheses were tested one-sided.

4. Results

4.1. Reaction

The participants’ overall reaction to the training
was highly satisfactory (M = 4.40, SD = 0.51). The

Table 3
Responses to the scale Reactions in the post training

questionnaire

M SD n

I enjoyed the course overall. 4.3 0.634 86
The course was worth my time. 4.3 0.771 86
The course was successful in teaching me

PRA.
4.3 0.758 87

I was interested in the content of the course. 4.6 0.515 86
The diverse components of the course have

made it interesting.
4.3 0.74 86

The structure of the course made sense in
terms of content.

4.5 0.696 87

The structure of the course made sense in
terms of form (lectures, interviews,
quizzes and assignments).

4.4 0.734 86

The course contents were easy to understand
for me.

4.4 0.794 86

distribution of the single items is displayed in Fig. 1
and Table 3. The participants gave very positive feed-
back regarding training enjoyment and found the
training content interesting. According to them, the
structure and content were easy to understand. The
participants further stated that the training was suc-
cessful in teaching them PRA.

4.2. Learning

85.5% (N = 71) of all respondents in the post-
questionnaire (N = 83) felt more competent in
conducting PRA than before the training (M = 4.19,
SD = 0.77). 81.9% (N = 68) of the participants thought
they learned a lot in the training (M = 4.08, SD = 0.74).
75.6% of the participants (N = 62) saw the rele-
vance of the PRA more clearly after finishing the
training (M = 3.94, SD = 0.95). After the training,
participants’ knowledge of the risk assessment pro-
cess was significantly greater (t(258.965)=–11.701,
p = 0.000, d = 1.112), and the proportion of those who
felt competent to derive OSH measures increased
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from 33% to 88% (t(240.298)=–10.891, p = 0.000,
d = 1.043). Their perceived competence and knowl-
edge increased overall.

4.3. Attitudes

With regard to the attitudes of the participants
towards conducting PRA and being aware of the
relevance of PRA, a significant training effect
(t(288)=2.397, p = 0.017, d = 0.84) was found. In both
the pre- and post-questionnaires, PRA was assessed
as beneficial ( = 1; oppositely harmful = 7) (pre
M = 1.78, SD = 1.203; post M = 1.55, SD = 1.124).
For both measurements, PRA was clearly described
as good ( = 1; instead of bad = 7) (pre M = 1.82,
SD = 0.986; post M = 1.54, SD = 0.967) and as pleas-
ant for oneself ( = 1; instead of unpleasant = 7) (pre
M = 2.38, SD = 1.23; post M = 2.04, SD = 1.13). All
three items showed significant training effects on
item-level evaluation. In both measurements, the
participants thought PRA was useful ( = 1; instead
of worthless = 7; pre M = 1.63, SD = 0.876; post
M = 1.45, SD = 0.848), but no significant difference
was observed.

4.4. Subjective norms

With regard to items on subjective norms and the
participants’ perspective on other stakeholder groups,
no significant training effects were detected when
tested on scale level. However, when testing for single
statements, one significant training effect was found.
After the training, the participants thought that politi-
cians do strengthen the need of PRA (t(293)=–2.031,
p = 0.043, d = 1.021). The other mean values, both at
scale and item level, showed a clear error of cen-
tral tendency and hardly any differences (all between
M = 3.25 to M = 3.48).

4.5. Perceived behavioural control

The participants’ expectations regarding per-
ceived behavioural control to conduct PRA were
significantly easier after completion of the train-
ing (t(290)=6.365, p = 0.000, d = 0.843). Participants
indicated significant simplification of the PRA pro-
cess and tasks with very large effects between
d = 1.126 and d = 1.345 in their perception in all state-
ments except for motivating the management. Here,
no significant training effect could be found. All train-
ing effects are displayed in Fig. 2 and Table 4.

4.6. Behavioural intentions

59 of 79 participants (74.6%) reported to rec-
ommend the training to others. The intention to
conduct PRA remained stable on a relatively high
level from the very beginning of training participation
(pre M = 3.79, SD = 0.88; post M = 3.83, SD = 0.96). A
comparable picture was shown in intention for a cul-
tural change (pre M = 3.76, SD = 0.94; post M = 3.90,
SD = 0.75). With regard to the intention to conduct
a risk assessment after the training no significant
training effects were detected. Similarly, no signif-
icant training effects were found with respect to the
intention to make a culture change toward respectful
treatment of PRA.

5. Discussion

The present study aimed at evaluating the newly
developed online training PsyHealth worXs! that
teaches OSH stakeholders how to conduct and imple-
ment a PRA as a primary approach for health
prevention at work. Results indicate that the training
is well received within the acquired target group of
OSH stakeholders. The evaluation results give hints
that the training provides knowledge and skills in con-
ducting PRA and is affecting relevant behavioural
antecedents like attitudes and perceived behavioural
control known to be relevant for behaviour changes.

5.1. Reaction

The reaction of the participants to PsyHealth
worXs! was very positive and satisfactory. The digital
training seemed to be highly accepted and appre-
ciated among the participants. The training was
originally co-created with OSH stakeholders and evi-
dently it was successful in implementing the needs
expressed by the target group. The content of the
training was rated interesting and educative, and the
overall MOOC was rated joyful and suitable which
makes it an effective tool especially for SMEs as it
allows to deal with the topic of PRA implementa-
tion in an easy, low-threshold approach, considering
that SMEs reported to have only limited resources in
terms of personnel and time matters [11].

5.2. Learning

Significant improvements in all areas are visible
in the results of all learning levels after the training.
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Fig. 2. Participants’ perception on the difficulty of steps of PRA in pre- and post- questionnaire.

Table 4
Responses to the scale Perceived Behavioural Control and effect sizes of t-tests with pre and post questionnaires

Pre Post

M SD n M SD n Effect size d

I think conducting a PRA is... 4.59 1.131 221 4.11 1.207 82 1.152**
I think building proper assessment units is... 4.59 1.135 221 3.77 1.103 82 1.126**
I think assessing psychosocial risks is... 4.53 1.186 219 3.84 1.073 80 1.157**
I think interpreting the results is... 4.57 1.216 220 3.79 1.201 81 1.212**
I think implementing interventions is... 4.90 1.166 221 4.14 1.292 81 1.201**
I think evaluating interventions is... 4.59 1.256 220 3.58 1.171 81 1.234**
I think documenting the process of PRA is... 3.81 1.324 220 3.01 1.401 81 1.345**
I think continuing PRA is... 4.63 1.203 217 3.75 1.392 81 1.257**
I think building trust for employees is... 4.88 1.296 220 4.37 1.318 81 1.302**
I think motivating employees to participate is... 4.70 1.340 219 4.17 1.321 81 1.335**
I think motivating the management to support

PRA is...
4.94 1.411 219 4.65 1.416 81

I think managing the needs of different
stakeholders involved in the process is...

5.00 1.153 219 4.35 1.233 80 1.175**

Scale average 4.66 0.820 213 3.95 0.900 79 0.843**

**p < 0.01.

Participants showed a significant increase in terms of
perceived competence, knowledge and awareness and
relevance of the topic. Those improvements exactly
tackle the known big obstacles for not conducting and
implementing PRA procedures [11]. The participants
not only showed a knowledge gain, but also felt more
competent in adapting skills on how to take action.

5.3. Attitudes

By evaluating the attitudes of the participants, we
wanted to explore their behavioural beliefs and the
emotional valence they put into their outcome evalu-
ations, which according to the TPB is relevant for
initiating behaviour change. The attribution to the

conduction of PRA as being good and beneficial
shows awareness and preventive thinking of the par-
ticipants. Those high levels of attribution may be
biased by the target audience of OSH stakeholders
that are already highly interested in health preven-
tion strategies and therefore joined this training. In
fact, learners who were asked about their motivation
to participate in the training reported “own interest
or motivation”, “further training or education”, and
“deepen knowledge on subject” as being their main
drivers for joining the training. Attributing the PRA
process as more pleasant than before the training may
be due to a now more familiar access in handling psy-
chosocial risk management. It also confirms learners’
willingness to start changing their behaviour. Specif-
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ically, a significant training effect was detected in
the participants’ attitudes towards conducting PRA
which corresponds to their initially already high per-
ception of the relevance of PRA. A high level of
awareness and attributed relevance of the topic was
already given at the start of the training and even
increased in the course of the training. It is likely that
this will encourage PRA implementation.

5.4. Subjective norms

By measuring the subjective norms, the partic-
ipants’ normative beliefs and their motivation to
comply with the behaviour to conduct a PRA was
assessed. Since the training was designed as an inter-
disciplinary training, considering the perspective of
all stakeholder groups involved in PRA, our expec-
tation that participants shift their perspective to other
stakeholder groups’ perceptions on the relevance and
importance of PRA after the training was not met. In
additional analyses, only the perception that politi-
cians are aware of the importance of PRA changed
which might be due to their deepened knowledge
from training material about the legal background
of PRA in Europe as well as their respective coun-
tries Since on average, the participants responded that
they neither agreed nor disagreed whether the man-
agement or employees think that PRA is important,
a rather indecisive or insecure response behaviour
was shown. Also, it could be a matter of timing the
question. While participating in the six-week course,
learners could not bring in their newly acquired
knowledge and skills into practice and thus could
not yet influence their managements or employees,
immediately. The impact of subjective norms may
thus evoke only over the period of several months
or even years. Similarly, the participants were unsure
whether they think that OSH stakeholders push the
PRA process forward. This could be due to the fact
that they think they have no influence on other stake-
holder groups or that the interdisciplinary exchange
remains difficult [48]. The participants may be unsure
how to get sceptical stakeholders to commit to psy-
chosocial risk management.

5.5. Perceived behavioural control

The results showed a successful training effect
and strong improvement in feeling able to handle
PRA. The training simplified all steps of the PRA
process and the requirements related to it, like involv-
ing the management. These findings corresponded

with the successful learning outcomes. By knowing
more about PRA and feeling more competent in han-
dling it, the participants’ self-efficacy expectation for
conducting PRA was dramatically increased. They
perceived their own competency and improvement.
These findings predict that their intention or willing-
ness to act is given, but may fail for other reasons (see
perceived influence on others which is considered to
be low), but their own readiness is there.

5.6. Behavioural intentions

After completing a six-week online training, it
is not possible to immediately evaluate individuals’
behaviour regarding the conduction of a psychoso-
cial risk assessment, therefore we evaluated their
behavioural intentions. With regard to the intention
to conduct a risk assessment after the training or
to create a respectful company culture towards psy-
chosocial risk management, no significant training
effects were detected. The predictors for behavioural
intentions have all changed positively in the course
of the training or are perceived as not being able to
change by their own efforts. One reason for the lack of
effects might be that intention was already high from
the very beginning in this sample. After completion of
the training, a possibly increased intention to conduct
PRA could be hidden by missing or still unclarified
responsibilities, which still have to be discussed at
the management level. An obstacle for changing the
intentions may be due to the belief of not being able to
convince other stakeholder groups of getting involved
and committing themselves to psychosocial risk man-
agement. Thus with regard to the long term training
effects, future research should follow up on the learn-
ers to assess their actual behaviour in changing and
adopting or implementing the PRA after six months
or one year.

To sum up, the results of the training evaluation
harmonised in terms of content and show a coher-
ent picture. A general acceptance of the training was
shown through the satisfactory reaction evaluation.
A great learning success in terms of knowledge and
skills was achieved by the training. The positive atti-
tudes and evaluation of topic went along with the
increased feeling of competency and self-efficacy.
A subjective change happened for the participants,
but not for their perception of stakeholders they
collaborate with in daily work life. Considering
the challenges to PRA scholars discussed [11], the
most important obstacles were tackled by improving
knowledge, competence and awareness. A remain-
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ing obstacle is the perceived influence on other
stakeholder groups which leads to three important
implications. First, an important stakeholder group
may not be reached yet, namely the stakeholders
in control of decision-making and change. Manage-
ment commitment is one of the most effective drivers
for an organisational psychosocial risk management
[25] and would increase the implementation rate of
PRA procedures. Second, to reach the managerial
group, a different tool may be needed to specifically
address leadership and management positions, and
involve and commit sceptic stakeholders in charge of
psychosocial risk management [49]. Third, since a
significant proportion of participants doubted their
ability to influence decision-makers in the PRA,
future research should focus on ways to increase
learners’ self-efficacy and provide tools to address
this specific topic.

The MOOC was offered as EU-wide training and
designed for all stakeholder groups involved in OSH
management. For most participants (72.4%) no data
was available about their country of origin, only 50%
of the participants disclosed that they were German
(N = 43). The company size was only included in the
updated 2021 version of the pre-questionnaire and
44.2% participants (N = 42 of 95 participants) stated
that they work in micro-, small- or medium-sized
companies. In summary, half of the sample size was
German and working in or for SMEs, so the results are
still a generalisable indicator for the training impact
in German SMEs.

6. Limitations

The results of this evaluation study need to be inter-
preted with the knowledge of potential limitations.
First, regarding the survey of training effective-
ness, all statements and motivations on intended
behavioural changes after the training were self-
reported here. Thus, results may be biased by social
desirability issues [50]. However, since the repeated
measurement of the survey items occurred in a time
frame of six weeks, it is unlikely that respondents
were able to recall their initial responses to the same
questions. In addition, no objective knowledge gain
was assessed in the evaluation questionnaire. The
objective results could be measured by quizzes and
assignments that are available on edX, but until now
data was kept separate from the evaluation results.

Second, the results lack a comparison with a con-
trol group, since the training was freely available on

edX. Thus, it cannot be ruled out that the effects are
specifically due to the training and not because of
an unmeasured third variable [51]. Future research
should conduct a randomised controlled experiment
for measuring training effectiveness. In addition,
future research should follow up on learners over sev-
eral months to survey the actual and not only intended
behaviour change.

A third limitation concerns the drop-out rate of the
training. More than 60% of participants, who initially
started the voluntary evaluation survey dropped out
by the end of the six-week training. These high drop-
out rates could be due to generally low completion
rates of MOOCs [52] and limit the generalisability
of results. That is, only a rather small proportion
of participants were motivated to invest extra time
to complete the evaluation survey. When compar-
ing the sample of the evaluation survey with internal
learner statistics of edX, an equivalent composition
in terms of gender and age was found. A general
problem in MOOC retention rates is that for vari-
ous factors including academic and personal reasons,
participants enroll in courses without the intention
to complete them [53]. Reviews which compared
MOOCs on popular platforms showed average reten-
tion rates of circa 7–20% [52]; the overall retention
rate of 21.6% for PsyHealth worXs! was satisfactory.
In addition, the proportion of participants who com-
pleted the evaluation survey among those who were
active by the end of the course was rather high with
39.7%.

7. Conclusion

The overall positive feedback on the MOOC indi-
cates that learning with the digital training PsyHealth
worXs! is pleasant, educational and effective for
OSH stakeholders. Instead of new challenges and
more stressful workload, the OSH stakeholders have
a user-friendly tool which is successful in teach-
ing PRA through a low-threshold approach, which
is especially important for SMEs. The evaluation of
the digital training PsyHealth worXs! shows signif-
icant improvements in the perceived competence to
take action, a significant knowledge gain and greater
awareness of topics of mental health and psychosocial
risk prevention. That means that the training tackles
the main obstacles in SMEs for not yet implementing
PRA procedures in their OSH prevention. According
to the TPB, the prediction of whether an individ-
ual intends to act or not requires knowledge of the
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three predictors attitudes, subjective norms and per-
ceived behavioural control [43]. Two of these factors
changed significantly in the present study. One factor
is connected to insecurities, but there are indicators
that it still improved. Predictors for behavioural inten-
tions (and therefore behaviour change) are all on the
right track to reach the long-term goal of increased
implementation of PRA in Germany.
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