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Abstract: Stress increases among the working population in Germany. Workplace stress management
interventions are therefore becoming increasingly important, especially in the public sector, which
has a higher structural risk for work-related stress than other organizations. Currently, face-to-face
formats dominate, but promising digital offerings are being developed. The aim of this study was to
investigate the effectiveness of a stress management intervention as a face-to-face and self-guided
digital format, referring to the Job Demands-Resources Model. The preregistered study applied
a randomized control group design in which N = 65 public service employees were assigned to
face-to-face training, an online course, or waitlist control group. Participants completed online ques-
tionnaires before the intervention, shortly after the intervention, and six weeks later. Although trends
for reductions in emotional exhaustion and perceived stress were evident among the intervention
groups, mixed analyses of variance showed no interaction effects between the time and group on the
outcomes. The main effects showed a significant decrease in stress levels regardless of the group and
significant differences between intervention groups, with the online course reporting the lowest stress
level. The results indicate that digital and analog stress management interventions can have desired
effects within occupational health management. However, many unpredictable events (e.g., illness,
vacation during the intervention) seem to influence the effectiveness in the workplace setting, and so
further research is needed.

Keywords: stress management; work engagement; online course; face-to-face training; public sector;
workplace prevention; Job Demands-Resources Model

1. Introduction

The major stressors in life can be found in the world of work [1]. This is particularly no-
ticeable in industrialized nations such as Germany, where work densification has increased
in recent years due to digitalization [2]. Two thirds of the German population reports
stress-related impairments [3]. Especially in public service organizations, work-related
stressors are more likely to appear, and the structural level of the risks of work-related
stress is higher than in other organizational settings [4]. Characteristics such as a high
level of bureaucracy, the lack of structured HR systems, regulated and institutionalized
frameworks, as well as top—down processes offer an explanation for the increased stress
levels [4]. As a result, this occupational group will show an increase in demands and
burnout symptoms over time [5]. However, public service employees are an occupational
group that has not been well researched and, at the same time, is particularly vulnerable
to stress [6,7]. Prolonged stress can have negative effects on physical health, e.g., immune
suppression [8] and high blood pressure [9], and mental illnesses can be a consequence,
e.g., depression [10]. In addition to physical and mental health impairments, chronic
stress can weaken the economic success of companies through absenteeism, presenteeism,
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or terminations [11,12]. Thus, stress management and occupational health management
are becoming increasingly important. Previous studies showed that digital and analog
stress management interventions are effective in reducing stress, burnout, and anxiety
symptoms as well as promoting satisfaction, resilience, and mindfulness [13,14]. However,
there is a discrepancy between the high demand and low utilization of stress manage-
ment interventions [15]. In our current era of digitalization, digital formats have become
increasingly more attractive as they are more accessible, available at any time, and are
cost saving [16]. Nevertheless, face-to-face interventions are often preferred because of the
personal interaction between the trainer and participants along with the high degree of
task clarity [17]. Varying research findings on the effectiveness of face-to-face and online
formats exist [17]. Some studies postulate face-to-face training as being more effective [18],
while others prefer online courses [19]. Equivalence cannot be ruled out for either formats,
however [20].

The purpose of this study is to evaluate the effectiveness of different formats of a
stress management intervention in the public sector to reduce participants’ stress levels
and burnout symptoms as well to increase participants* work engagement over time. The
Job Demands-Resources Model [21] provides the theoretical foundation for the present
study, according to which, stress, emotional exhaustion, and work engagement arise from
the (im)balance of demands and resources [21,22]. Moreover, underlying mechanisms
such as job crafting, personality, and baseline stress will be investigated to improve stress
prevention offers for occupational health management in organizations.

2. Theoretical Background
2.1. Stress Prevention and the Job Demands-Resources Framework

The effectiveness of stress management interventions has been shown in numerous
meta-analyses [23-29]. Empirically, it has been demonstrated that stress management
interventions can lead to a reduction in perceived stress. For example, in a meta-analysis,
stress management interventions were shown to reduce stress with a medium effect size
(g = 0.54) [23]. This also fits with the findings that the overall medium to large effect sizes
were found in a meta-analysis [27]. This clearly emphasizes the benefits of stress manage-
ment interventions. In addition to meta-analytic findings, numerous randomized controlled
trials also showed that stress management interventions can reduce perceived stress [30-34].
Studies analyzing both face-to-face and online formats found that the randomized con-
trolled design showed a significant reduction in perceived stress compared with a waitlist
control group [31,34].

Stress is defined as an unpleasant state of tension resulting from the apprehension of
not being able to fully control a highly aversive situation that is close in time or has already
occurred and is subjectively long-lasting; the professional and private factors that promote
the development of stress are referred to as stressors [35].

According to the Job Demands-Resources Model [21,36] (JD-R), stress arises from
the interaction of the stressors and resources present in the situation [37]. While job
demands require a physical and/or psychological effort and are accompanied by physio-
logical and /or mental impairments, e.g., time pressure, excessive demands, or technical
problems [21], resources, in turn, are those features of work that can facilitate goal achieve-
ment and learning success as well as promote personal growth, well-being, and health
among employees, e.g., autonomy, social support, and transparency [21,22,38]. Resources
are understood as a counterweight to job demands as they can reduce the negative impacts
of job demands [39,40].

A meta-analysis of the JD-R model [41] confirmed the positive relationship between
demands and burnout symptoms as well as the positive relationship of resources and
work engagement. Resources also showed a negative relationship with burnout symptoms.
Burnout is a syndrome characterized by emotional exhaustion, depersonalization, and a
lack of personal accomplishment [42]. Emotional exhaustion is the central dimension of
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burnout [36]. Work engagement, instead, is defined as a positive work-related state of
satisfaction characterized by vigor, dedication, and absorption [43].

In addition to a reduction in perceived stress, stress management interventions
can—referring to the JD-R [21]—lead to a reduction in burnout symptoms and an increase
in work engagement. This was shown, for example, in the randomized longitudinal study
with a waitlist control group, which tested the effectiveness of the digital stress manage-
ment intervention “GET.ON Stress” for workers [33]. Participants reported lower emotional
exhaustion and higher work engagement after the intervention. Even 6 months after the
intervention, there was a large effect on emotional exhaustion and a small effect on work
engagement. Other randomized controlled trials of the digital stress management interven-
tion confirmed the positive effects on emotional exhaustion and work engagement [32,44].
Again, moderate to large effects on emotional exhaustion and small effects on work en-
gagement were found 6 months after the intervention. Stress management interventions
in face-to-face format showed similar effects. In a pre—post design, a stress management
intervention showed reductions in three of the four burnout facets that were measured [45].
Furthermore, nurses showed lower levels of stress, anxiety, and burnout after a face-to-face
stress and resilience training [14]. In addition to reducing negative symptoms such as
stress, burnout, or depression, face-to-face and online stress management interventions can
promote positive outcomes such as increased happiness, resilience, and mindfulness [14].
Studies also showed similar effects regarding work engagement. A stress management
intervention at work, that focused on promoting resources, was examined in a quasi-
experimental longitudinal study and revealed—six months after the intervention—a higher
work engagement for employees in the intervention group, while the control group’s scores
decreased over time [46].

We therefore assume:

Hypothesis 1: Participants of the two intervention groups (face-to-face; online) show significantly
reduced (a) perceived stress and (b) emotional exhaustion and (c) significantly more work engagement
from baseline to post-treatment shortly after the intervention and at a six-week follow-up compared
to the waitlist control group.

2.2. Effectiveness of Different Formats of Stress Management Interventions

Stress management interventions can be offered in a variety of formats. The most
common format is the face-to-face format [27]. Stress management interventions are
usually conducted in small groups and led by trainers [31]. Traditional formats such as
face-to-face training allow for an interactive setting and can provide social support and
feedback through the group or the trainers [47]. This allows trainers to personally guide
participants through the stress management intervention and address participants’ needs.
A clarity of instructions and the participants " understanding are therefore high [17]. On
one hand, the fixed dates in the face-to-face format can help reduce procrastination among
participants [48]. Furthermore, the group context causes a higher threshold to drop out of
the intervention [47]. On the other hand, the training is less flexible due to the time and
place commitment. It is also assumed that participants are willing to work on personal
issues in the group. This could be a barrier for some individuals [47].

In addition to the face-to-face format, stress management interventions are increasingly
available in online format. Examples include online courses such as “GET.ON Stress” [49]
or “Einfach weniger Stress” [37]. While in face-to-face trainings, the content is taught by
trainers, in digital formats, the information is transmitted via e-mails, smartphones, or the
Internet [44,50-52]. Digital interventions have the advantage that they can be used flexibly
in terms of time and place [48]. Trainers do not need to be physically present. This makes
them more accessible and cost-saving [16,25], e.g,. travel and accommodation costs are
eliminated [31,53]. Due to their scalability, online formats offer the potential to meet the
large demands of the population [44]. In addition, anonymity is guaranteed, participants
can work at their own pace, and relevant topics can be repeated as needed [25,47]. On
one hand, digital interventions benefit from a low-access threshold [47]. On the other
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hand, this low-access threshold is also associated with higher dropout rates compared to
face-to-face format [31,47]. Furthermore, for some employees, flexible working is a great
advantage in that they can work independently of time and location; for other employees,
however, the high degree of flexibility makes it difficult to commit to working on the course
content [31]. Despite many positive aspects, digital interventions experience a reluctance in
their use [54]. An explanation lies in the disadvantages associated with digital interventions.
The absence of trainers and a lack of clarity of the teaching material are key barriers [55].
These may create stress and frustration among participants due to a lack of communication
and technical issues [56]. In addition, the success of digital prevention programs often
depends on individuals” self-motivation and self-discipline [57]. Established learning
routines and habits [58], self-directed learning [59], and functioning time management [60]
are prerequisites for individual success in online formats. Another significant disadvantage
is the lack of social support and interaction—both with trainers and with other participants.

In terms of effectiveness, initial studies indicate that both formats can be effective [31,34].
However, there are mixed findings related to the effectiveness of different formats [16]. For
example, stress management interventions in the face-to-face format achieved a slightly
greater stress reduction compared to the online format [31]. Another study confirms similar
results for employees who felt less stressed after a traditional stress management inter-
vention than after an online course [16], whereas others found no relevant differences
between the groups [34]. After reviewing the existing literature, a slight superiority of
face-to-face training over online courses emerges, despite the ambivalence regarding the ef-
fectiveness of both formats [16,31]. A pilot study showed stronger effects in the face-to-face
format compared with the online format or an app-based solution when examining the
effectiveness of the stress management intervention “Einfach weniger Stress” [61]. Further
studies analyzing the effectiveness of stress management interventions in direct compari-
son are needed to verify the results and help employers identify the best method of stress
reduction for their employees. Therefore, this study examines the effectiveness of a stress
management intervention in both face-to-face and online formats compared to a waitlist
control group.

We therefore assume:

Hypothesis 2: Participants of the face-to-face intervention show a stronger (a) decrease in perceived
stress and (b) increase in work engagement compared to participants of the online course.

2.3. Moderators of the Effects

As little research has been conducted on who benefits most from stress management
interventions and for whom a particular type of intervention is most appropriate [62,63],
the present study examines potential moderators.

One potential moderator of the effectiveness of stress management interventions could
be baseline stress. Empirical evidence already showed that baseline stress can moderate
the effectiveness of Internet-based interventions [64,65]. Moreover, initial empirical stud-
ies have shown that baseline stress can also moderate the effects of stress management
interventions [30,62]. Several moderators of the effectiveness of a web-based stress man-
agement intervention were examined in college students [62]. Baseline symptom severity
moderated the effect of the intervention on all variables surveyed. Thus, higher baseline
symptoms were also associated with a higher efficacy for participants. The results may
suggest that the use of stress management interventions depending on baseline stress
may be useful to ensure better efficacy. Another study examined the effectiveness and
moderators of a web-based stress management intervention, where psychological distress
on the baseline measure was a significant moderator [30]. The intervention studied was
not effective for individuals who exhibited low psychological distress. However, perceived
baseline stress was not a moderator of intervention effectiveness in the study. Accordingly,
this may have been because the baseline stress of the sample was higher than the average of
the working population [30]. Further studies could therefore provide valuable information
on whether stress management interventions should be adapted for individuals with low
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stress experience or whether the interventions are also effective in heterogeneous sam-
ples that were not preselected because of high baseline stress. Baseline stress is therefore
included in the analysis as a potential moderator. Participants with a higher baseline
stress presumably show a greater effect of the intervention on the outcome variables than
participants with a lower baseline stress.

Another potential moderator of the effectiveness of stress management interventions
could be personality. In theory, personal demands and resources are frequently men-
tioned as influencing factors related to stress and burnout [66-68]. In addition, personal
characteristics are also mentioned as a moderator in the effectiveness of stress manage-
ment interventions [69]. In addition to environmental influences, personal characteristics
also influence how a person responds to demands and whether he or she benefits from
appropriate stress management interventions [69]. Empirically, initial findings support
personality as a possible influencing factor in this context. In a study referring to the JD-R,
the personality factors neuroticism and extraversion were included in the JD-R model [39].
Neuroticism showed an effect on health impairment, while extraversion showed an effect
on participants’ work engagement. Similar results were shown in relation to stress expe-
rience, as personality traits were examined in relation to occupational stress and strain
in managers [70]. Neuroticism showed a positive relationship with stress experience and
was a positive predictor of physical illness. Extraversion was shown to be a negative
predictor of illness. Similarly, neuroticism was associated with a negative stress response
and extraversion with potential benefits in coping with stress [71]. Furthermore, personality
and stress experience were examined during the COVID-19 pandemic [72]. Here, higher
scores in neuroticism and extraversion were associated with higher stress levels. These
results indicated that personality may be an important factor in identifying stress-prone
individuals during a pandemic and that stress management measures may need to be
personality-specific.

To gain further insight on personality as a determinant in this context, the personal-
ity dimensions extraversion and neuroticism were included in the analysis as potential
moderators of the stress management intervention effectiveness. This should provide
further insights into whether individuals with certain personality traits particularly benefit
from stress management interventions and whether such interventions should therefore be
offered in a personality-specific manner.

We therefore assume:

Hypothesis 3: Participants’ levels of baseline stress moderate the effect of the stress management inter-
vention (face-to-face, online) on (a) perceived stress, (b) emotional exhaustion and (c) work engagement.

Hypothesis 4: Participants’ levels of (a) extraversion and (b) neuroticism moderate the effect of the
stress management intervention (face-to-face, online) on perceived stress.

2.4. Mediators

A well-known model extension of the JD-R model with complex gain and loss spi-
rals includes job crafting [66,73]. As a crafting skill, employees can use job crafting to
actively influence their working conditions to perform meaningful work [74,75]. Individual
needs, motives, and passions of the person are incorporated into this process, which can
optimize the individual person—job fit [75,76]. For example, employees can change their
work environment and experience by asking for support from colleagues or supervisors
(increasing resources) or avoiding spontaneous work interruptions using time blockers
(reducing demands). Job crafting directly interacts with resources, so both variables drive
each other [66]. At the same time, job crafting promotes the reduction in burnout and
emotional exhaustion [77-79]. Dimensions of increasing structural job resources (IStrJR),
increasing social job resources (ISocJR), and increasing challenging job demands (ICJD)
can be distinguished [80]. With IStrJR, employees increase their structures at work. This is
accomplished by reorganizing working conditions, seeking out learning opportunities, or
expanding their scope of action. The ISoc]R facet enables employees to expand their social
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resources. For example, this is achieved by actively seeking support from colleagues and /or
superiors, feedback, or supervisor coaching. Managers in particular have a role model
function for their employees, which should be filled with well-considered responsibility.
With the help of IC]D, the pool of challenging requirements at work can be expanded. With
this strategy, employees can, for example, choose to work on interesting projects, take on
new tasks, and thus expand their usual scope of activity.

These strategies have been shown to be effective in previous studies [81], with IStr]R,
ISocJR, and ICJD being associated with increased employee work engagement and perfor-
mance [80]. Beyond these findings, new research on the effectiveness of stress management
interventions indicates job crafting to be a significant mediator [82]. Therefore, participants
of the “Einfach weniger Stress” online course showed more IStrJR and ICJD after the inter-
vention, with IStrJR additionally mediating indirect effects. ISocJR, on the contrary, did not
show to be a mediator, nor did this dimension of job crafting increase significantly in the
sample after the intervention. It can be presumed that ISocJR might play a more central
role in the face-to-face format than in the online course, as the latter is characterized by
less social interaction [55]. Hence, the specific dimensions of job crafting are interposed
between the stress management intervention (face-to-face/online format) and the future
stress level of the employees in order to test whether job crafting acts as an underlying
mechanism for the face-to-face training as well as for the online course.

We therefore assume:

Hypothesis 5: The effect of the online course on perceived stress is mediated by (a) IStr]R, and not
by (b) IC]D and (c) ISocJR.

Hypothesis 6: The effect of the face-to-face training on perceived stress is mediated by (a) IStr]R,
(b) IC]D, and (c) ISocJR.

3. Materials and Methods
3.1. Design and Procedures

A randomized waitlist-controlled design was conducted with two conditions, an inter-
vention condition that consists of participation in either the face-to-face training or online
course and a waitlist control condition (WLC), and three scheduled times of measurement:
the first (T1) at baseline before the intervention, the second (T2) shortly after the intervention,
and the third (T3) at a follow-up six weeks after T2. These three times of measurement
allowed for conclusions about short-term and long-term effects. The self-reported data were
assessed via online questionnaires using LimeSurvey Version 5.3.19 [83]. Overall, the study
is based on a randomized 3 (face-to-face training vs. online course vs. control group) x 3
(pre vs. post vs. follow-up)-mixed design, which consists of the within-factor time and
the between-factor group. Prior to data collection, the study was pre-registered on the
Open Science Framework (https:/ /osf.io/ecthr/ (accessed on 29 September 2023)) and ap-
proved by the ethical review board of the Technische Universitidt Braunschweig (grant
no. MA_2022-07). In the research process, an adjustment was made to the preregistered data
(i.e., randomization could not be maintained continuously due to absences of participants
related to illness and vacation of the participants) because the preregistration was created
at an early stage within the research project. Data collection took place between June and
September 2022. Upon registration, subjects confirmed their informed consent, and agree-
ment with the privacy policy by checking the corresponding boxes. Furthermore, the project
has been given approval by the General Staff Council and Data Protection Officer.

3.2. Participants

The study was conducted in a medium-sized company from the German public sector
in the division of economic affairs and energy and involved N = 65 participants, both
employees and managers. Acquisition took place via intranet, email distribution lists,
and flyers. Participation was voluntary, free of charge, and accessible to all employees.
Participants did not receive any compensation, but free access to the stress management
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course. They received the online questionnaires via email. Participation in the training and
the online course took place during working hours. There was no special treatment for
participants who dropped out and these participants were not replaced.

3.3. Study Conditions and the Intervention

The participants were assigned to one out of three groups by randomization: Face-
to-face training (Group 1), online course (Group 2), and waitlist control group (Group 3).
Group 1 participated in a face-to-face stress management training for one day. Group 2
participated in an online stress management course for five weeks. Participants of Group 3
received no intervention at first but received free access to the face-to-face training or the
online course, as they wished, once the last survey was conducted.

The intervention investigated is the stress management concept “Einfach weniger
Stress (Simply less stress)” (EWS) [37], which has been tested and certified by the Zentrale
Priifstelle Pravention. The intervention is addressed to adults without medical conditions
requiring treatment who experience stress due to demands of work and personal life.
Theoretically integrating assumptions of the transactional stress model [84] and the JD-R
model [22], it aims at promoting skills for functional stress management and the preven-
tion of work-related stress. EWS is a scientifically evaluated stress prevention program.
Originally developed as a face-to-face training, an online version has since been developed
to facilitate accessibility and increase reach. So far, both formats have been scientifically
evaluated in separate studies. EWS consists of five main modules, which have been sup-
plemented by an introductory module and a closure module for the online course. The
five main modules build on each other but are self-contained in terms of content and focus
on (1) Understanding Stress, (2) Recognizing Stressors, (3) Awakening Resources, (4) Plan-
ning Implementation, and (5) Acting Calmly (see Table 1). Each module provides learning
objectives, knowledge inputs, exercises, and supplemented for the online course—quiz
questions at the end delivered via text or audio files. Participants were recommended to
complete an online module within one week rather than over several weeks. Overall, the
online course should be completed in a maximum of five weeks. The completion time of
the online modules varied on average between 90 and 115 min, so that the completion of a
module was possible within one day. The face-to-face training was held for seven hours in
one day. In addition, the intensity of use of the subjects was increased by e-mail reminders,
personalized flowcharts, certificates, and a kick-off and voluntary meetings were offered at
T1, T2, and T3, respectively, to all participants of the three groups to provide a space for
questions, exchange opportunities, and to reduce the drop-out rate. Participants who could
not be present at the reflection meeting received all necessary information by email. No
content aspects of stress management interventions were discussed.

Table 1. Intervention contents.

Module Learning Objective Content
e  Welcome and introduction of the course and the “Einfach
ducti Participants understand what to weniger Stress” concept
Introduction expect in the course. e Information on the structure of the modules and relevance
of stress prevention
e  Theory/Input: Information on stress, the Transactional
o Stress Model and coping [84], the Job Demands-Resources
L Participants understand how stress Model [21], and biological consequences of stress
Understanding arises and how it affe?cts their ° Practice: Exercises on the individual stress process,
Stress thoughts and actions. reflecting on positive and negative stress, recovery

strategies, stress symptoms, and constant availability
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Table 1. Cont.
Module Learning Objective Content
e  Theory/Input: Information on typical (work-related)
2. Participants understand triggers of stressors and stress-promoting cognitions
Recognizing stress and the interaction of e  Practice: Exercises on classifying own stressors,
Stressors situations and personality. recognizing own stress-promoting cognitions, developing
alternative functional cognitions
e  Theory/Input: Information on resources and techniques
3. ) o ) ) for resource activation
Awakening Participants activate their resources. Practice: Relaxation exercise, exercises on reflection of
Resources resources, and techniques for resource activation
e  Theory/Input: Information on the Rubicon model [85] and
4. - . i i
lann Participants develop strategies to crafting strategies
P annng. master future stressful situations. e  Practice: Exercises on planning the use of new resources
Implementation and applying crafting strategies *
e  Theory/Input: Information on the WOOP technique [86],
mental access to experiences of serenity. and establishment
5. Participants remain calm even in of new habits ) ) )

Acting Calmly stressful situations. e  Practice: Exercises on developing strategies to overcome
potential obstacles, reflecting own experiences of calmness,
applying, and reflecting of the coffee bean method

Participants reflect on the courseand ~®  Review of modules
Closure

solidify transfer. Reflections on transfer to everyday life

Note: The web-based version of the course contains a reflection exercise at the beginning of modules 1 to 5 to refer
to the previous week and a knowledge quiz at the end of these modules as well as an observation task for the
coming week. * This is only part of the web-based version.

3.4. Measures

Perceived stress was measured using the German version of the Perceived Stress
Scale (PSS-10) [87,88]. Based on the frequency (rated on a 5-point Likert scale from
1 = never to 5 = very often) of ten thoughts or feelings within the last month (e.g., “ In
the last month, how often have you felt nervous and “stressed”?”, « = 0.87), the instru-
ment assesses the extent to which one’s life is perceived as stressful and uncontrollable.
Furthermore, perceived stress at T1 was examined as a moderator.

Emotional exhaustion was assessed as an indicator of burnout by the subscale of the
German version of the Maslach Burnout Inventory (MBI-D) [89]. The subscale contains
nine items (e.g., “I feel burned out by my work.”, « = 0.82) and the items were answered on a
5-point Likert scale (ranging from 1 = very weak/very rarely to 5 = very strong/very often).

Work engagement was assessed using the German and validated version of the Utrecht
Work Engagement Scale-9 (UWES-9) [43,90]. The economic and internationally validated
short version contains nine statements about the extent to which employees experience
their work motivationally (e.g., “ I am enthusiastic about my job.”, o = 0.92). These were
answered on a 7-point Likert scale, ranging from 0 = never to 6 = always/every day. Thus,
high scores indicate high levels of work motivation, all items are worded positively [90].

Three subscales of the German version of the Job Crafting Scale [80,91] were employed
to capture the behavior of increasing structural job resources, increasing social job resources,
and increasing challenging job demands. Respondents expressed the frequency of their job
crafting behaviors on a 5-point Likert scale (1 = does not apply at all to 5 = fully applies).



Merits 2023, 3

623

The three subscales consist of 15 items in total (e.g., IStrJR: “I decide on my own how I do
things.”, o = 0.66; ISocJR: “I ask my supervisor to coach me.”, « = 0.68; ICJD: “When an
interesting project comes along, I offer myself proactively as project coworker.”, & = 0.80).

Extraversion and neuroticism were both assessed as personality dimensions by the
German version of the Big Five Inventory-10 [92]. The scale of the personality dimensions
consists of 2 items each (e.g., “I see myself as someone who is outgoing, sociable.” or “I see
myself as someone who gets nervous easily.”) and the items were answered on a 5-point
Likert scale (ranging from 1 = strongly disagree to 5 = strongly agree). The intercorrelation
of the items for extraversion was r = 0.69 and for neuroticism r = 0.43.

Furthermore, satisfaction with the stress management format by a self-constructed
one-item-measure (1 = very dissatisfied to 5 = very satisfied) and sociodemographic data
including gender, age, group, and an anonymous participant code were assessed.

All reported Cronbach’s alpha values were based on T1 data.

3.5. Data Analyses

Statistical analyses were conducted using IBM SPSS Statistics 28.0 [93] and R 4.2.1. [94].
Reported p-values are two-sided and a significance level of 0.05 was applied. To examine
intervention effectiveness, 3 x 3-mixed analysis of variance (ANOVA) with the repeated
within-factor time (T1 vs. T2 vs. T3) and the between-factor group (face-to-face training
vs. online course vs. control group). In case of non-significant interaction, the main
effects and their Bonferroni-corrected post hoc tests were considered, as they are more
conservative—compared to the Scheffé test—and correct for x-error accumulation [95].
Path analysis and multiple regressions were conducted to test indirect mediating effects. In
amodel with group, job crafting, and perceived stress, mediations were tested separately for
each dimension of job crafting. The categorical predictor group was dichotomized to relate
the intervention group to the control group. Bootstrapping was chosen for statistical testing
of indirect effects, which is more robust compared to the commonly used Sobel test and
does not rely on a normal distribution assumption [96]. A total of 5000 bootstrap samples
were drawn by default and the conventional confidence level of 95% was used [96,97].
Multiple linear regression was used to examine the moderators extraversion, neuroticism,
and baseline stress regarding the effect of the stress management intervention on the
respective outcomes. For this purpose, difference values at T2 (T1-T2) and T3 (T1-T3) were
considered and the WLC was used as a reference level. All analyses to test the hypotheses
are based on fully complete cases (completer-only analysis).

Concerning assumptions for the statistical procedures, even though the Shapiro-Wilk
test indicated violations of the assumption of normality (e.g., for Work Engagement at T1
in the WLC, the regression model of baseline stress and motivation at work at T2 and T3,
ISocJR at T1 in the WLC, and IC]D at T3 in the online course), multiple regression models
and mixed ANOVA were used because these procedures have been shown to be robust to
violations of the normal distribution [98-100]. The bootstrapping procedure also counts as
robust because it is free of distributional assumptions [101].

Also, for the moderation analyses, even though the Durbin—Watson (DW) test indi-
cated violations of the assumption of independence of the residuals for models with the
difference values of perceived stress at T2 (DW-values between 2.49 and 2.81), the values
are within the acceptable limits of 1 to 3 [102], and therefore, the moderation analyses for
extraversion, neuroticism, and baseline stress were still calculated.

4. Results
4.1. Flow of Participants

The flow of participants throughout the study is summarized in Figure 1. Of the
N = 65 subjects, all subjects participated in the baseline assessment at T1, nn = 54 participated
in the post-test assessment at T2 and n = 47 participated in the follow-up assessment at
T3. An a priori power analysis conducted in G*Power 3.1.9.6 indicated that the present
sample size of N = 65 was adequate to examine medium-sized effects using mixed analysis
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of variance (f = 0.25), paired t-tests (dz = 0.5), and mediation analysis (f? = 0.15 [103].
Accordingly, the recommended minimum sample sizes for the mixed variance analysis of
N =36 (12 participants per group), the paired t-tests of N = 34, and the mediation analysis

of N = 55 were met (& = 0.05, 1- = 0.80).
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(N =65)

|
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face-to-face training
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I
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(n=23)

Face-to-face training or onlince
course

Figure 1. Flow of participants.

4.2. Sample Characteristics

The sociodemographic characteristics provided by study participants at T1 are sum-
marized in Table 2. Sixteen employees took part in the face-to-face training, 22 employees
completed the online course, and 27 employees were assigned to the WLC. Prior to the
stress management, 10 people changed their group due to vacation or illness of the par-
ticipants. The age range was 19 to 62 years with a mean age of 39.95 years (5D = 11.32).
Two participants in the online course did not provide valid information for age. The largest
proportions of participants were female (61.5%).

In addition, the groups did not differ significantly from the total sample in terms of
demographic characteristics such as age or gender. Consequently, the sample examined
was assumed to be representative and significant demographic group differences that
might account for later results were rejected. The means and standard deviations for the
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study variables for all groups and times of measurement are summarized in Table 3. The
correlation matrix can be found in Table 4.

Table 2. Distribution of sample on gender and age at T1 (N = 65).

Variable Face-to-Face Online Course WLC
Training (n = 16) (n=22) (n=27)
1 75.0% Female 59.1% Female 55.6% Female
Gender o o o
25.0% Male 40.9% Male 44.4% Male
Ace 2 M =42.69 M =39.00 M =39.04
&€ SD =13.20 SD =10.89 SD =10.66

Note: M = mean; SD = standard deviation; n = sample size 10 = female, 1 = male, 2 = non-binary, 3 = no
information. 2 Years in whole numbers.

Table 3. Means and standard deviations for the study variables at the three times of measurement for
the three groups.

F2F Online Course WLC
Variable M SD n M SD n M SD n
Perceived stress T1 3.33 0.53 16 291 0.65 22 3.20 0.63 27
Perceived stress T2 3.33 0.48 14 2.66 0.54 13 3.01 0.57 27
Perceived stress T3 3.12 0.57 13 2.35 0.49 11 3.07 0.69 23
Work engagement T'1 3.48 1.02 16 2.86 1.27 22 3.72 0.98 27
Work engagement T2 3.25 1.05 14 2.87 0.93 13 3.44 1.13 27
Work engagement T3 3.37 0.99 13 2.75 0.94 11 3.20 1.06 23
IStrJR T1 3.89 0.44 16 3.63 0.63 22 3.85 0.71 27
IStrJR T2 3.84 0.45 14 3.52 0.62 13 3.84 0.62 27
IStrJR T3 391 0.56 13 3.58 0.60 11 3.66 0.71 23
ISocJR T1 2.68 0.72 16 2.47 0.71 22 2.77 0.86 27
ISocJR T2 2.84 0.95 14 2.28 0.61 13 2.79 0.78 27
ISocJR T3 2.97 0.76 13 2.45 0. 59 11 2.77 0.80 23
ICIDT1 3.18 0.85 16 3.05 0.87 22 3.56 0.89 27
ICJD T2 3.27 0.84 14 2.75 0.79 13 3.36 0.82 27
ICJD T3 3.20 0.73 13 2.87 0.73 11 3.31 0.82 23
Emotional exhaustion T1 22.56 6.13 16 23.27 7.66 22 22.74 6.97 27
Emotional exhaustion T2 23.57 6.61 14 21.38 8.87 13 22.19 6.49 27
Emotional exhaustion T3 22.23 5.75 13 19.82 8.28 11 24.78 6.55 23
Extraversion T1 3.13 1.12 16 2.82 1.09 22 3.35 1.00 27
Neuroticism T1 3.47 0.85 16 3.48 0.97 22 3.56 0.91 27

Note: M = mean; SD = standard deviation; n = sample size; F2F = face-to-face training.

Table 4. Means, standard deviations, and correlations of the study variables.

Variable
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Table 4. Cont.
Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
4ISgRT3 275 075 —010 015 011  o034* 02 058 500 067 g5k gy 088 051 017
151CJDT3 318 078 —007 006 o007 022 0% 053 038 354 B3 gz 050 089 . 052
16EE2T1 2288 692 0¥ 05 g0 0260 405 012 004 —016 015 —014  —021 012 013  —011 025
17EE2T2 235 706 00 051 o007 ossr osar 092 gpze 0820039 op0 05805840 om o1y 0%
18EE2T3 2292 694 078 04 0% o0 010 —016 006 002 %P 003 —oo4 031* 008 007  036* 7 o009
19 Extraver-
sion 312 107 —017  —004 009 018 025 o015 oiz ¥ 03 440 o34 032+ 006 033* o019 —o01  %®  on;
T
20 Neuroti-
cism 351 090 0;37 Oﬁs 0.20 —0.15 —0.23 ’9'35 —024  —0.10 ’9;36 ’?‘27 —0.24 ’9;39 —0.06 —0.16 ’9'34 0.04 0.30* 0.21 ’9'29

T1

Note: M = mean; SD = standard deviation; ! WE = Work engagement; 2 EE = Emotional exhaustion; * p <0.05.
*p < 0.01.**p < 0.001.

4.3. Effectiveness of the Stress Management Intervention
4.3.1. Perceived Stress

The test of the assumption of sphericity revealed that sphericity was not given for
perceived stress (Mauchly’s M = 0.863, df =2, p = 0.043). Accordingly, the degrees of freedom
in the ANOVA were corrected for the within-factor time according to the procedure by
Huynh-Feldt [104].

Mixed ANOVA (N = 47) revealed a significant main effect of time (F(1.91, 84.07) =7.18,
p =0.002, np2 = 0.14), indicating different levels of perceived stress regardless of the study
group. It is a large effect with 2 = 0.14 [105].

The Bonferroni-corrected post hoc test found significant differences between T1 and T3;
thus, employees, regardless of their study groups, showed significantly less stress at follow-
up than at the first time of measurement (Mp;¢ = 0.27, p = 0.006); see Table 5. Perceived
stress decreased significantly over time.

There was also a significant main effect of group (F(2, 44) = 5.44, p = 0.008, npz =0.20),
indicating different levels of perceived stress regardless of the time of measurement. It is
a large effect with np2 = 0.20 [105]. The Bonferroni-corrected post hoc test showed that
participants of the online course always had the lowest perceived stress level compared to
employees of the face-to-face training (Mp;¢ = —0.69, p = 0.009) and the WLC (Mp;g = —0.54,
p = 0.028)—see Table 5—which is contrary to the postulated Hypothesis 2(a).

Statistically, there was no statistically significant interaction between time and group
in terms of perceived stress, F(3.82, 84.07) = 1.16, p = 0.335, npz = 0.05. Participants in
the stress management intervention in both face-to-face and online course did not show
significantly lower stress experience shortly and 6 weeks after the intervention than before
the intervention and compared to the WLC. Thus, Hypothesis 1(a) could not be confirmed.

The mean values and standard errors in perceived stress are shown in Figure 2 as a
function of group over time. In the figure, trends for the reduction in perceived stress in
the intervention groups could be seen.

Table 5. Bonferroni-corrected post hoc tests for the variable perceived stress.

Mean Value Difference P
Factor Group
F2F Online 0.69 ** 0.009
WLC 0.15 1
Online F2F —0.69 ** 0.009
WLC —0.54* 0.028
WLC F2F —0.15 1

Online 0.54* 0.028
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Table 5. Cont.

Mean Value Difference P
Factor Time
T1 T2 0.13 0.105
T3 0.27 ** 0.006
T2 T1 —0.13 0.105
T3 0.14 0.159
T3 T1 —0.27 ** 0.006
T2 —0.14 0.159

Note: * p < 0.05. ** p < 0.01.; F2F = Face-to-face training.

Group

T — Face-to-face training
— Online Course
3.50 T WLC

3.00 ——

2.50 \

2.00

Perceived stress
[
|/
i
| [T

T T2 T3
Time of measurement

Figure 2. Mean changes of perceived stress in the three groups over time (95% CI).

4.3.2. Emotional Exhaustion

Statistical analysis with mixed ANOVA (N = 47) showed no significant main effect of
time, F(2,88) =0.11, p = 0.892, 17p2 =0.0003, and group, F(2,44) = 0.50, p = 0.612, 17p2 =0.02.
The groups as well as the times of measurement did not differ significantly.

Statistical analysis revealed no statistically significant interaction between time and
group in terms of emotional exhaustion, F(4, 88) = 2.08, p = 0.091, 17p2 = 0.02. Participants in
the stress management intervention in both face-to-face and online formats did not show
significantly lower emotional exhaustion shortly and 6 weeks after the intervention than
before the intervention and compared to the WLC. Hypothesis 1(b) could not be confirmed.
The mean values of emotional exhaustion show trends for the reduction of emotional
exhaustion in the intervention groups (see Table 3).

4.3.3. Work Engagement

Statistical analysis using mixed ANOVA (N = 47) revealed no significant main effect of
time, F(2, 88) = 2.49, p = 0.089, 5% = 0.05, and group, F(2, 44) = 2.44, p = 0.099, 7% = 0.10. The
groups as well as the times of measurement did not differ significantly. Statistical analysis
showed no statistically significant interaction between time and group in terms of work
engagement, F(4, 88) = 0.71, p = 0.586, np2 = 0.03. Thus, Hypotheses 1(c) and 2(b) could not
be confirmed.

4.4. Moderators and Mediators

Results on the moderators baseline stress, extraversion, and neuroticism are presented
first, and then results on the mediation effects of job crafting are reported.
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4.4.1. Moderators

Baseline stress. Regarding perceived stress, multiple regression with baseline stress as
moderator revealed that the model significantly predicted the change in perceived stress
at T2, F(5, 48) = 4.58, p = 0.002, and T3, F(5, 41) = 3.04, p = 0.02. The model had a high
goodness of fit for T2 with R? = 0.32 (corrected R? = 0.25) and medium to high goodness of
fit for T3 with R? = 0.27 (corrected R? = 0.18) [106]. Baseline stress was the only predictor
that significantly predicted change in perceived stress at T2 (p = 0.002). Baseline stress had
an effect on change in perceived stress regardless of group membership. At T3, baseline
stress was not a significant predictor, but showed a statistical tendency (p = 0.077). Multiple
linear regression revealed no statistically significant interactions between baseline stress
and face-to-face training (T2: p = 0.713; T3: p = 0.413) and online course (T2: p = 0.964;
T3: p = 0.392) in terms of change in perceived stress, with WLC as the reference value. Thus,
Hypothesis 3(a) could not be confirmed.

The model with baseline stress as a moderator for change in emotional exhaustion
was not significant for T2, F(5, 48) = 0.30, p = 0.91 and T3, F(5, 41) = 1.52, p = 0.206.
Multiple linear regression revealed no statistically significant interactions between baseline
stress and face-to-face training (T2: p = 0.564; T3: p = 0.952) and the online course (T2:
p =0.421; T3: p = 0.244) on change in emotional exhaustion, with WLC as the reference
value. Hypotheses 3(b) could therefore not be confirmed. There were also no significant
predictors.

The model with baseline stress as a moderator for change in work engagement was
not significant for T2, F(5, 48) = 0.15, p = 0.979 and for T3, F(5, 41) = 0.68, p = 0.644. Multiple
linear regression revealed no statistically significant interactions between baseline stress
and face-to-face training (T2: p = 0.546; T3: p = 0.321) and the online course (T2: p = 0.633;
T3: p = 0.708) on change in work engagement, with WLC as the reference value. Thus,
Hypothesis 3(c) could not be confirmed. There were also no significant predictors.

Extraversion. Multiple regression with extraversion as a moderator showed that the
model significantly predicted the change in perceived stress at T3, F(5, 41) = 3.60, p = 0.009.
The model had a high goodness of fit for T3 with R? = 0.30 (corrected R? = 0.22) [106]. For
T3, multiple linear regression revealed a significant interaction between the face-to-face
training (p = 0.018) as well as online course (p = 0.001) and extraversion in terms of change in
perceived stress, with WLC as the reference value. Extraversion moderated the effect of the
stress management intervention in both formats on perceived stress. Therefore, Hypothesis
4(a) could be confirmed for T3. At T2, extraversion was the only predictor that significantly
predicted change in stress experience (p = 0.039). Extraversion thus had an effect on change
in perceived stress at T2 regardless of group membership. The model was not significant,
F(5, 48) = 1.41, p = 0.238, and multiple linear regression for T2 revealed no significant
interaction between face-to-face training (p = 0.139) as well as online course (p = 0.328) and
extraversion in terms of change in perceived stress with WLC as the reference value.

Neuroticism. The model with neuroticism as a moderator of change in perceived
stress was not significant for T2, F(5, 48) = 0.73, p = 0.608, and T3, (F(5, 41) =1.12, p = 0.364.
Multiple linear regression revealed no statistically significant interactions between neu-
roticism and the face-to-face training (T2: p = 0.852; T3: p = 0.682) and the online course
(T2: p=0.485; T3: p = 0.283) in terms of change in perceived stress, with WLC as the
reference value. Hypothesis 4(b) could not be confirmed. There were also no significant
predictors.

4.4.2. Mediators

The indirect effects between participation in the stress management intervention and
perceived stress (T3), mediated by job crafting (T2), did not reach statistical significance.
The bounds of the bootstrap confidence intervals included a value of zero for all three facets
of job crafting; ergo, job crafting is dismissed as a mediator. This is valid for both the face-
to-face training (e.g., IStrJR: B = —0.01, 95% CI[—0.16, 0.05]) and online course (e.g., ICJD:
B =0.10, 95% CI[—0.07, 0.36]). Consequently, Hypotheses 5(a) and 6(a—c) must be rejected
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because the postulated job crafting facets did not significantly explain the relationship
between participation in the intervention and future stress. Meanwhile, Hypotheses 5(b,c)
are corroborated by the present data, as ICJD and ISoc]JR were not expected to be mediators
of the online course. The indirect effects, including their bootstrap confidence intervals, are
summarized in Table 6.

IStrJR T2

ICID T2

ISocJR T2

Online course Perceived stress T3

Figure 3. Direct effects between stress management interventions and job crafting, as well as between
job crafting and future perceived stress. B = Unstandardized regression coefficient; * p < 0.05.

Table 6. Indirect effects between stress management interventions and perceived stress mediated by
three job crafting facets.

. . o 95% CI 95% CI
Predictor Mediator Criterion Lower 2.5% B Upper 2.5%
F2F IND Stress
F2F IStrJR T2 Stress T3 —0.16 —0.01 0.05
F2F ISocJR T2 Stress T3 —0.10 —0.01 0.10
F2F ICJD T2 Stress T3 —-0.13 —0.001 0.07
Online course IND stress
online course IStrJR T2 Stress T3 —0.11 0.07 0.21
online course ISocJR T2 Stress T3 —0.04 0.12 0.33
online course ICJD T2 Stress T3 —0.07 0.10 0.36

Note: F2F = Face-to-face training; B = unstandardized regression coefficientAdditionally, the direct effects between
predictor, mediator, and criterion were analyzed. All direct paths yielded nonsignificant results except for the
path between the online course and ISocJR (see Figure 3). Participation in the online course significantly predicted
ISocJR (B = —0.57, p = 0.042). Hence, participants in the online course showed significantly less ISocJR compared
to the WLC at the second time of measurement.

4.5. Exploratory Analysis

In addition to the quantitative results, participants were given the opportunity to
provide feedback on the intervention in a free text field in the questionnaire. At the end of
each questionnaire, participants were asked “What else would you like to tell us?”. In total,
there were 30 personal messages from 21 people. Due to data protection, the statements
were anonymized, the content analyzed and divided into categories. An overview can
be found in Table 7. Examples of qualitative feedback categorized as “Influence of other
factors on the results” are “Just got back from a long vacation and still a little more relaxed
than usual.” or “The questions just make me think about whether the work I'm doing
here is right for me at all”. An example of the category “Reasons for stress” is “I feel
that negative stress has increased for me in the last two years, as part of the transition to
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digital formats”. An example for the category “Criticism of the questionnaire” is “There
are big differences between the technical work and the administrative work. It is often not
clear what is meant. Therefore, these answers are to be evaluated very differently”. An
example for qualitative feedback categorized as “Positive feedback” is “I found it really
very good and helpful”. An example for the category “Dissatisfaction with current situation
and job” is “I am severely frustrated with my performance at work and believe I have
chosen the wrong job”. An example for the category “Stress in private life” is “I currently
feel stressed /overloaded for personal rather than professional reasons”. An example for
qualitative feedback categorized as “Suggestions for improvement” is “An exchange with
other online course graduates about the content would be nice”.

Table 7. Qualitative feedback from the n = 21 participants (multiple answers were possible).

Category Examples of Content No. of Mentions
Influence of other factors on ~ Vacation, reflection due to the questionnaire, 6
the results mental illness
Reasons for stress Change to digital form'ats, supervisor, 6
colleagues, part-time work
Criticism of the Lack of clarity about the concept of work or 6
questionnaire concept of stress, specific questions, scales
Positive feedback Face-to-face training, ef.fects gf the online 6
course, questionnaire
Dissatisfaction with current ~ Frustration, exhaustion, doubts about the job, 5
situation and job lack of free time
. . . Lack of time, reduced work-life balance,
Stress in private life . : 5
many private commitments
Suggestions for Exchange with others, more literature 2
improvement recommendations

5. Discussion

To counteract increased stress and strain on employees, preventive measures at work
are becoming increasingly important [107]. One measure can be stress management inter-
ventions, which are offered in different formats. Evaluation and reviews of these interven-
tions are essential to ensure effectiveness. Therefore, the aim of this study was to evaluate
the effectiveness of the stress management intervention “Einfach weniger Stress” [37] in
face-to-face and online format in the workplace context.

With regard to the effectiveness, the results of the study did not show the expected
interaction between the time of measurement and group membership on the outcome
variables studied. This is contrary to prior studies [23,30,32]. However, tendencies in the
postulated direction became visible. In the intervention groups, there was evidence of
reduction in perceived stress and emotional exhaustion, as well as a lower decrease in work
engagement compared to the WLC. These results emphasize the positive effect of stress
management trainings and are in line with the JD-R, which postulates that stress trainings
on one hand can reduce job demands, stress, and burnout symptoms and on the other hand
can enhance work engagement by activating resources [41].

In general, the missing effects on work engagement are contrary to our expectations
and prior studies [13,46]. Complex mechanisms might have caused the same stress manage-
ment intervention to have differential effects on varying outcome variables. Accordingly,
the EWS intervention was associated with reduced stress but not with increased work
engagement in the present study. Although modern research recommends the inclusion
of health-promoting variables [32], these results show a discrepancy between the current
work and prior studies that did find evidence for positive-psychological variables [33,46].
Another reason might be that participants found it easier to reduce strain, such as stress,
than to increase resources, such as work engagement. This assumption is in line with stress
prevention interventions being particularly effective when building health-promoting
strategies rather than reducing health-damaging strategies [108].
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Regarding perceived stress, a significant main effect revealed a decrease in perceived
stress over time, regardless of group. While the decreased perceived stress in the inter-
ventions groups is in line with expectation, the decrease in the WLC is not as expected.
External influences in the organizational environment might have affected all groups.
Since the entire survey took place from July to October, which collides with the main
holiday season in Germany [109], seasonal effects cannot be ruled out [110]. This is also
shown in the qualitative feedback (Table 7) from the participants, as two persons of the
WLC explicitly pointed out a vacation before the post-intervention measurement. Another
person from the WLC mentioned that vacations can have positive effects for him/her,
but that these would quickly subside. Prior studies also emphasize that vacations can
have positive effects on health and well-being, but with a return to baseline levels after
2 to 4 weeks [111-113]. This fading of the vacation effects could explain why evidence of
the intervention’s effectiveness was largely not apparent until the follow-up measurement.
At the same time, the reduction in perceived stress between T1 and T3 indicates that stress
management interventions may require some time to develop measurable effects. These
findings are consistent with longitudinal studies that postulate long-term effectiveness of
stress management interventions [32,49].

Another reason for the effects in the WLC could be that expectations may have
already had effects in terms of a minimal intervention: participants develop expectations,
which may lead to change [97,110], especially if the stress management intervention was
previously touted as effective, which was given in the present study (e.g., at the kick-
off event). Although the exchange meetings, that were offered to promote adherence of
participants in all groups, did not relate to the content of the interventions but exclusively
to organizational issues, an influence on the WLC cannot be excluded. As the participation
was voluntary, the employees who registered for the stress management program may
have high personal interest and sensitivity to the issue of stress, which in turn might have
masked or weakened the effectiveness of the stress training. Evidence of this is also shown
in the qualitative feedback (Table 7) of the participants, as one person from the WLC shared
that the questions made him/her think and reflect.

In addition, a second main effect found that participants in the online course reported
the lowest perceived stress regardless of the measurement time, which might indicate the
online course as more effective. This result contradicts the postulated predominance of face-
to-face training but is in line with the assumption that significant format differences prevail
per se. Voluntary exchange meetings, regular reminder emails, personalized certificates,
and constant contact with trainers may have counteracted typical disadvantages of online
courses. Another explanation would be that participants of the online course had more
capacity—due to their low stress level—to absorb the content of the stress management
intervention in depth and to successfully integrate their learnings into everyday life. It
might be the case that stress management interventions are less effective for people who
are severely stressed, supported by the finding that more employees drop out of stress
prevention programs if they have the highest (work-related) stress level [31]. Another
reason for the results of the online course could be dropout. The online course had the
largest dropout at 50% compared to the other groups. In a review comparing stress
management interventions in different formats, it was pointed out that future studies need
to be aware of the risk of dropout in computer-based interventions [16]. Overall, dropout
is comparable to similar interventions, as adherence to web-based health interventions is
typically 50% [114]. Although, the present study could indicate a higher effectiveness of
the online course compared to face-to-face formats, there were no statistically significant
differences. The present study adds to the mixed findings on differences in effectiveness in
face-to-face and online formats [31,34].

In line with prior studies [69,71], the present study also provided some evidence on
the influence of the personality dimension extraversion on the effect of the intervention
in the face-to-face and online format on perceived stress. At the follow-up, higher levels
of extraversion in the intervention groups tended to be associated with higher reductions
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in perceived stress, whereas the opposite effect was found in the WLC. However, the
results should be interpreted with caution because the moderating effect was not found at
post-measurement. Furthermore, a moderating effect of neuroticism on the effectiveness
of the stress management intervention was not found on perceived stress. Baseline stress
was also not a significant moderator in the context but proved to be a significant predictor
of change in perceived stress in all groups. A higher baseline stress was associated with a
higher reduction in perceived stress. Thus, it seems that particularly stressed people benefit
more from the intervention.

Job crafting in all its three facets did not mediate the postulated indirect effects between
participation in the stress management intervention and perceived stress. This result is
consistent with the sparse research on job crafting [115], but contrary to our expectations
and new research that postulates job crafting as a potential mediator. The missing results
may be explained by the fact that in previous research, mediations were modeled without
temporal precedence [82], but are now being looked at with longitudinally paths and a time
lag. The simple mediation provides another explanation. Due to sample size the facets of job
crafting were tested in separate models, each consisting of only three variables (predictor,
medjiator, criterion). This simple mediation does not cover all potential influencing factors
that exist in the complex, real world. It is possible that other more meaningful mechanisms
were overlooked that have a stronger or concurrent effect on job crafting.

Additionally, the direct effect between the online course and ISocJR indicated that
participants showed significantly less ISocJR compared to the WLC. Participants might not
have been able to generate sufficient social resources in the online course to in turn use the
strategy of ISocJR. This explanation is in line with the sparse social exchange and support
that are common in online courses, compared to face-to-face trainings [55].

5.1. Theoretical and Practical Implications

This study has several implications for theory and practice. First, related to theory and
research the study expands the understanding of the effectiveness of stress management in-
terventions in the context of work. It questions whether interventions can simply be applied
unchanged in the workplace context or whether it is much more important to think about
situational prevention together with behavioral prevention interventions. Even though, in-
terventions that directly target individual behavior—e.g., the EWS concept—were found to
be most effective [116], research on organizational interventions showed mixed findings. In
a meta-analysis, organizational interventions had a little or no effect [27], while workplace
changes had a positive impact on employees’ mental health in another review if they were
actually implemented [117]. Future research in the public sector could examine whether
stress management interventions at the organizational level are more effective than individ-
ual measures. In addition, a combination of individual and organizational interventions
would also be imaginable, as behavioral as well as situational prevention are among the
essential components of occupational health management [118]. Complementing these
measures should be aimed for in terms of a holistic health management [119].

Second, the present study provides new insights into the role of waitlist control groups
in modern stress management research. The question arises how control groups can be
modeled in the best possible way to unfold their high methodical impact in randomized
control trails. The effects in the WLC, that were found in the present study (e.g., decrease
in perceived stress), suggest that more attention needs to be paid to expectancy effect,
which could weaken the effects of an intervention [110]. Future research should focus
on different stress management interventions for control groups in terms of content. In
order to differentiate better between intervention groups and WLC, the participants would
not have to wait weeks for their upcoming course and build up their expectancies but
could receive a different stress management training at the same time as the intervention
group—but with different content. In addition, adherence-promoting formats should be
looked at closely in future research, whether they might act as an unwanted and distorting
minimal intervention. Referring to the present study, offers such as exchange meetings
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should be examined, if they already have effects, even though only organizational questions
were discussed.

The study also has implications for practice. First, the present study revealed that many
unplanned events (e.g., illness, vacation of the participants) can occur when implementing
stress management trainings in the workplace health management. Those unplanned
events seem to weaken the desired intervention effects on decreased stress or increased
work engagement. Since workplace health management brings health-promoting programs
to employers, employees and society [120], a successful implementation of stress manage-
ment interventions should be assured. For example, a meta-analysis of 72 studies [121]
showed that occupational health management can reduce health care costs and sickness-
related absences. In addition, an appropriate occupational health management can prevent
30—40% of sick days with its interventions and save up to EUR 19.6 billion annually in
Germany [122]. In order to increase the effectiveness of stress management interventions,
unplannable events should be considered in advance of implementation. For example,
stress management intervention in organizations should be offered outside of peak holi-
day periods to reduce the loss of participants. Enough capacities for stress management
trainings and alternative dates should also be available if for example participants get ill in
order to make sure that stress management trainings do not need to be cancelled.

Furthermore, the high dropout in the online course (50%) compared to the other groups
(face-to-face training: 18.75%; WLC: 14.81%) might impede the effectiveness of digital stress
management trainings in organizations. As a dropout rate of 50% is common [16,114,123],
the question arises how participants will use digital stress management trainings more often
and how they will commit better to them. The main reason cited was that participants lose
interest over time [123]. In this study, the participants reported a lack of time (e.g., due to
high job demands or holidays) and a lack of clarity about the concept and the instructions as
the biggest obstacles to using the online course. Additional measures to promote adherence
and clarity could therefore be beneficial: exchange meetings, regular reminder emails,
personalized certificates, and constant contact to the trainers were already used in the
present study. However, organizations should extend and integrate more or other measures
to strengthen the commitment to complete digital stress trainings. As the desire for an
exchange among participants was also expressed in the qualitative feedback of this study
(see Table 7), the personal support or accompaniment of the digital intervention seems
to be especially important. Prior studies also reported that online courses with support
elements are more effective than non-supported online courses [124,125]. In the present
study, these elements were not included in order to better compare the effects of a self-
learning online course with face-to-face training. In practice, however, more supporting
elements could be beneficial. The integration of even more supporting elements might
also promote the transfer into daily life, as positive effects may fail to emerge if employees
participate in a stress management intervention without subsequently integrating the
new findings into their everyday lives [31]. Follow-up sessions may strengthen the long-
term preservation of intervention effects [126]. These could be programs from workplace
health promotion, that have been adapted to the public sector, e.g., methods for improved
work-life balance, analyses of public sector-specific stressors and resources, trainings on
coping with bureaucracy, and high-structured workplaces as well as elements from positive
psychology and mindfulness [127].

5.2. Limitations and Future Directions

One limitation of the study is the dropout rate of 27.69%, which was distributed differ-
ently among the groups. The online course had the highest dropout of 50%. Future studies
should increase the sample size, especially for digital interventions. Conducting the inter-
vention in an organizational context also brought with it further implementation challenges
(e.g., absences due to sickness or vacation, change of group membership), which in some
cases required an adjustment of the study design. Therefore, randomization could not be
fully adhered to in the present study, which may have led to a bias. Other researchers also
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emphasize this difficulty of implementing control group designs in the workplace [110,128].
Interventions in an organizational context must simultaneously combine the demand for
methodologically sound implementation and pragmatic considerations [110]. To ensure
that the results were not biased by the limited randomization, the results should be verified
in subsequent studies. Nevertheless, stress management research in the workplace setting
is a core strength of the present study, as it is explicitly needed [32]. With the public sector,
a under-researched [6] and stress-prone occupational group [4] was addressed.

Another limitation could be the time period of the longitudinal study. Since the
effectiveness of the stress management intervention was mostly evident only at the follow-
up measurement 6 weeks after the intervention, the question arises whether longer time
intervals would have been needed to identify significant effects of the stress management
intervention in the workplace context. Stress management interventions vary in the amount
of time they take to have a measurable effectiveness on health [129]. It can take more
than 3-12 months for the actual impact of complex interventions to be measurable at the
organizational and individual levels [129]. In future studies, a longer time interval of the
longitudinal study should therefore be aimed at to examine whether this effect can be
confirmed for the present stress management intervention. At the same time, the three
times of measurement in the present study contribute to longitudinal stress management
research, which is strongly recommended [19], and extend beyond short-term follow-ups
with a maximum of one month [16].

Moreover, all instruments used are based on self-report, which makes it possible to
depict subjective experience but does not allow any conclusions to be drawn about objective
conditions [130]. It should be kept in mind that the response formats were chosen in such a
way that there was a middle option with which participants could increasingly position them-
selves neutrally or abstain. This tendency toward the middle could mask the intervention
effects [131]. Effects could have been also hidden by agreement tendencies, which cannot be
excluded due to identically poled items in UWES-9 and the Job Crafting Scale [80,90].

Lastly, the largest proportions of participants were female (61.5%), which is in line
with current statistics from the public health insurance providers on the uptake of stress
prevention services in Germany, according to which 87% of participants were female
in 2021 [132]. However, studies had also shown that women experience significantly more
stress and that this pattern continued to emerge as a result of additional stress in the
COVID-19 pandemic [133]. In this respect, women may benefit even more from such offers,
especially since baseline stress also proved to be a significant predictor in this study.

5.3. Conclusions

The present study supplemented the previous state of research on the comparison of
stress management interventions in face-to-face and online formats. There were indications
that the use of stress management measures as part of occupational health management
could have positive effects in the long term. However, many expected effects were not
significant or also found in the WLC, but this could be due to the methodological challenges
of conducting the study in a real workplace context. In this regard, a larger sample size and
a longer-term study with a lower drop out rate should be considered in order to understand
more deeply the effects of stress management interventions in the workplace. In addition,
the challenges associated with the survey in the occupational environment of public service
employees were highlighted and possible implications were derived. The public sector
was confirmed as an important target group in this context, as employees had on average a
high baseline scores in perceived stress. The study also provided further evidence on the
influence of personality dimensions and baseline stress on the effect of stress management
interventions. Thus, the present study contributes to previous findings on the differential
effectiveness and potential influencing factors of stress management interventions in the
workplace setting and can be seen as a step toward a better understanding of stress
management interventions in the important context of public service.
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