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Abstract

Background: Medical professionalsare exposed to multiple and often excessive demandsin their work environment. Low-intensity
internet interventions allow them to benefit from psychological support even when institutional help is not available. Focusing
on enhancing psychological resources—self-efficacy and perceived socia support—makes an intervention relevant for various
occupations within the medical profession. Previously, these resources were found to operate both individually or sequentially
with self-efficacy either preceding social support (cultivation process) or following it (enabling process).

Objective: The objective of thisrandomized controlled trial isto compare the efficacy of 4 variants of Med-Stress, a self-guided
internet intervention that aims to improve the multifaceted well-being of medical professionals.

Methods: This study was conducted before the COVID-19 pandemic. Participants (N=1240) were recruited mainly via media
campaigns and social media targeted ads. They were assigned to 1 of the following 4 groups: experimental condition reflecting
the cultivation process, experimental condition reflecting the enabling process, active comparator enhancing only self-efficacy,
and active comparator enhancing only perceived social support. Outcomesincluded 5 facets of well-being: job stress, job burnout,
work engagement, depression, and job-related traumatic stress. Measurements were taken on the web at baseline (time 1),
immediately after intervention (time 2), and at a 6-month follow-up (time 3). To analyze the data, linear mixed effects models
were used on theintention-to-treat sample. Thetrial was partially blinded as the information about the duration of thetrial, which
was different for experimental and control conditions, was public.

Results: At time 2, job stress was lower in the condition reflecting the cultivation process than in the one enhancing social
support only (d=-0.21), and at time 3, participants in that experimental condition reported the lowest job stress when compared
with all 3 remaining study groups (ds between —0.24 and -0.41). For job-related traumati ¢ stress, we found asignificant difference
between study groups only at time 3: stress was lower in the experimental condition in which self-efficacy was enhanced first
than in the active comparator enhancing solely social support (d=-0.24). The same result was found for work engagement
(d=-0.20), which means that it was lower in exactly the same condition that was found beneficial for stress relief. There were no
differences between study conditions for burnout and depression neither at time 2 nor at time 3. There was a high dropout in the
study (1023/1240, 82.50% at posttest), reflecting the pragmatic nature of thistrial.

Conclusions: The Med-Stress internet intervention improves some components of well-being—most notably job stress—when
activities are completed in a specific sequence. The decrease in work engagement could support the notion of dark side of this
phenomenon, but further research is needed.
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Introduction

Background

Well-being at work has been the focus of numerous workplace
interventions, asit is associated with important outcomes both
for the organization and the individual, including performance
[1], absenteeism [2], and turnover intentions [3]. One
occupational group that is particularly at risk of lossesin terms
of well-being is health care professionals [4-6]. In this study,
we tested the efficacy of an internet intervention that aims to
enhance psychol ogical resources—perceived social support and
self-efficacy—to improve the well-being of medical
professionals. Asthis study was conducted before the outbreak
of the COVID-19 pandemic in 2020, we managed to capture
the everyday functioning of medical professionals.

Regardless of occupation, workplace interventions represent
various approaches. Some of them are contextual and focus on
factors (job demands and resources) that are specific to agiven
organization [7,8], whereas others are context-free because they
target personal characteristics, such as self-efficacy, hope, and
optimism [8]. Finally, there are psychotherapies [9,10] that
focus on specific mental health disorders, such as depression
and anxiety, albeit in the context of work.

Although many of these interventions have been found to be
effective, their accessibility isusually constrained, and they can
bedifficult and costly to scale-up. Technology overcomes some
of these limitations. Over the past three decades, internet
interventions have been shown to deliver effective treatments
for avariety of mental health problems[11-13]. More recently,
their efficacy has also been tested in work environments with
promising results [14,15]. Some of these interventions have
been conceptualized within the cognitive behavioral therapy
(CBT) framework [16], whereas others employed mindfulness
[17] or stress management techniques [18]. However, although
some programs [19] were based on theoretical models such as
the stressand cognitive appraisal model by Lazarus and Folkman
[20], they rarely test frameworks that have been specifically
developed in the context of occupational health (eg, job
demands-resources model [21]) or adapted to it (eg, conservation
of resources theory [COR] [22]).

COR[22] originated asaconceptual framework of general stress
but has since repeatedly served as a backbone for research on
occupational well-being [23,24]. One of its fundamental
premises is the resource investment principle, also known as a
gain spiral. It refers to a process in which people who possess
certain resources (eg, time) invest them to generate new ones
(eg, learn new skills) and ultimately lower their risk of future
losses. This process has already been empirically demonstrated
[25-27]; however, studies have tended to focus on contextual

https://www.jmir.org/2021/1/e21445

job resources and have rarely been experimental (with notable
exceptions [28]). Meanwhile, personal resources are by
definition context-free. A risk of focusing on them in an
intervention is that they are difficult to customize to the unique
combination of demands and resources in a given workplace.
However, at the same time, such an intervention has the
advantage of not being limited to only afew workplaces but is
applicable across organizations.

Resources that have repeatedly been shown to be associated
with well-being at work are social support and self-efficacy.
Social support is usualy defined in relation to its source (eg,
from supervisor, friends, or family), and within those
relationships, it can be either received or provided [29]. Social
support that does not refer to the outside source is a perceived
one and is defined as one's belief that help will be provided
when needed [30], making it similar to optimism and hope[31].
Moreover, the relationship between received and perceived
support is only moderate [31], showing that they are distinct
concepts. Therefore, it is justified to enhance perceived social
support independently from a specific socia context. Finally,
socia support is a process that generates new resources [32],
which makes it uniquely suitable as a chain in the gain spiral.
Meanwhile, self-efficacy, another key resource, is defined as
“beliefsin one's capabilitiesto organize and execute the courses
of action required to produce given attainments’ [33]. Its 4
major sources have been identified as mastery and vicarious
experiences, persuasion, and reinterpretation of emotional and
physiological states [33], with the first considered the most
powerful [34]. As self-efficacy is more predictive of a given
outcome when it is task- or domain-specific [35], it is more
beneficial to enhance contextual self-efficacy in a workplace
intervention (eg, related to coping with job stress) than ageneral
one.

Hobfoll et al [32] suggested that people abundant in personal
resources such as self-efficacy are in a better position to elicit
support from others but also that this relationship works in
reverse, and social support can prevent the depletion of personal
resources. Called the cultivation and enabling hypotheses, this
two-way relationship was later conceptualized in the form of 2
arguments [36]. According to the former, people with higher
self-efficacy are more likely to reach out and solicit social
support when needed, whereas the latter suggests that using
members of a socia network as models—in particular those
that are similar and/or face similar situations—or benefiting
from their verbal assurance can increase the sense of efficacy.
Not only theoretical but also empirical support was found for
both propositions, however mostly in the context of health [37]
and traumatic stress [38,39] but not for outcomes specific to
work. In addition, athough many of the studies were
longitudinal, few were of experimenta design. Therefore, in
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this study, we aim to verify the efficacy of enhancing socia
support and self-efficacy to improve well-being in arandomized
controlled trial (RCT) and test whether the sequence in which
they are strengthened isimportant.

The results of the sixth European Working Conditions Survey
show that people working in the health sector experience the
highest level of work intensity [40]. Their well-being impacts
the services they provide as well as the functioning of health
care systems [41]. Thus, improving it isimportant not only for
themselves but also for the patients and their entire workplace
communities.

Theterm well-being covers numerous occupationa phenomena.
Inthisintervention, wefocuson 5 that are prevalent in the health
care setting: job stress, job burnout, work engagement,
job-related traumatic stress, and depression. Our primary focus
ison job stress and burnout. Stressis aresponse to a situation
when resources are not available or are insufficient to offset
demands that are placed upon employees [42], whereas job
burnout, which has recently been added to the 11th Revision of
the International Classification of Diseases [43], is defined as
“a prolonged response to chronic emotional and interpersonal
stressors on the job” [44]. Depending on the conceptualization,
it comprises 1, 2, or 3 dimensions [45]. Although it is difficult
to assessthe prevalence of occupational issues such asjob stress
and job burnout among medical professionals, thereisevidence
to show that these problems are encountered globally, including
in the cultural West [5,46], sub-Saharan Africa[47], and Japan
[48]. A recent systematic review that extracted data from
populations of 45 countries reported that up to 80.5% of
physicians experienced burnout [49], making this a problem
that needs to be addressed urgently.

Work engagement is defined as “a positive, fulfilling,
work-related state of mind that is characterized by vigor,
dedication, and absorption” [50]. Although it is negatively
related to job burnout, they are not opposite poles of one
dimension. Recent findings show that employees exhibit
different burnout-engagement profiles: from those representing
clear discrepancies (ie, high engagement with low burnout and
viceversa) to profiles showing that people can below, moderate,
or high on both these dimensions at the same time [51]. Thus,
interventions that target job burnout should also measure their
impact on work engagement.

Job-related traumatic stress is another outcome that belongs to
the occupational context, albeit not to all professions. Defined
asstressresulting particularly from indirect exposureto aversive
details of traumatic events via face-to-face contact with
traumatized individuals or exposure to drastic materias [52],
it has been widely recognized as a significant occupational
burden among health professionals that needs addressing
[53,54].

Contrary to previous outcomes, depression is not a typical
occupational phenomenon. However, it is an important
component of work-related well-being: it is prevalent across
professions and has been found to predict poor job performance
[55] and sickness absences [56]. Moreover, athough criteria
distinguishing depression from job burnout are defined, it
remains problematic to differentiate them [57].
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Objectives

The main goal of this study was to test whether a Med-Stress
internet intervention dedicated to medical professionals would
be effective in reducing job stress, burnout, depression, and
job-related secondary stressand inincreasing work engagement
through the enhancement of 2 psychological resources:
perceived social support and self-efficacy. We compared 2
experimental conditions, in which self-efficacy and social
support were enhanced sequentially, with 2 active controls, in
which only self-efficacy or only social support was targeted.
We expected that experimental conditions, which are designed
to build 2 resources, would prove to be more beneficia than
active control ones—that target only asingle resource—interms
of reducing negative outcomes (ie, job stress, burnout,
depression, and job-related secondary stress) and improving a
positive one (ie, work engagement) both at posttest and at a
6-month follow-up. Furthermore, we aim to test whether one
sequence of resources—in line with either the enabling or
cultivation hypothesis—would turn out to be more beneficial
than the other.

Methods

Study Design

The Med-Stress study was designed as a 4-arm parallel RCT
comparing the posttest and foll ow-up effects of 2 experimental
and 2 active control conditions. Thetrial was conducted on web.
This study was approved by the Ethical Review Board at SWPS
University of Social Sciences and Humanities (opinion 4/2018
issued on February 13, 2018) and registered on
ClinicalTrials.gov (NCT03475290). The study protocol has
been previously published [58].

Recruitment and Study Participants

Participants were recruited between October 2018 and April
2019 viatargeted social media campaigns, advertisements via
radio and press, professional forums, and through medical
organizations. The following inclusion criteria were applied:
(1) being at least 18 years old and (2) representing the
health-related profession that involved direct patient care. A
total of 1575 people were registered for the study; however,
335 did not complete the required baseline assessment. The
final sample size was N=1240.

Power Calculation

To ensure astatistical power of 0.90 to detect the posttest effect
of comparisons between study conditions, we conducted an a
priori sample size estimation using G*Power 3.1 3.1 [59].
Taking into account the previous studies on the effectiveness
of internet interventions for general and job-related stress
[15,60], we aimed to detect the minimum effect sizes of d=0.40
for the compari sons between conditions at 2 measurement points
while controlling for baseline scores at an apha error level of
.002, reduced to correct for multiple comparisons (ie, 5
between-group comparisonsand 5 outcomes). A power analysis
showed that a sample of 607 was needed. As we expected a
high dropout rate, we aimed to recruit asample of 1200. Asthe
analyses were ultimately conducted using linear mixed effects
models (see the Satistical Analysis section for more details),
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we conducted an additional analysis using the powerlmm
package in R [61] to find that with the sample of 1240
participants, we had the power to detect an effect size of
approximately d=0.21 in pairwise comparisons. The dropout
rate was higher than expected (1023/1240, 82.50%), and thus,
we did not have enough power to test for robustness of effects
in the per protocol anaysis.

Procedure

The study flow is presented in Figure 1. Participants were
directed to the Med-Stress website, where they filled out a
screening to ensure they met the inclusion criteria. The
registration process was finaized when they signed aweb-based
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informed consent form. Subsequently, participants were asked
to fill out a baseline (time 1) assessment. Only those who
completed this step were randomized to 1 of the 4 conditions.
Theintervention lasted either 6 weeks (experimental conditions)
or 3 weeks (active controls). Activitiesin the intervention were
released once aweek for aparticipant. Although we encouraged
participants to complete all tasks, thiswas not a prerequisite to
access subsequent exercises. Immediately after completing the
intervention (at the posttest, time 2) and 6 months after the
baseline assessment (follow-up, time 3), participants were
invited to fill out the questionnaires on web. Each time,
participants received 3 email remainders (2 automatic and 1
personalized).

Figure 1. Flow of participants. SE: self-efficacy enhancement module; SE+SS: self-efficacy and perceived social support sequential enhancement
module; SS: perceived social support enhancement module; SS+SE: perceived socia support and self-efficacy sequential enhancement module.
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Intervention

Med-Stress is a self-guided internet intervention. It contains 2
main modules that were made available to participants in
different variants depending on randomization to study
conditions: (1) self-efficacy and perceived social support
sequential  enhancement modules (SE+SS; experimental
condition), (2) perceived socia support and self-efficacy
sequential  enhancement modules (SS+SE; experimental
condition), (3) self-efficacy enhancement module (SE; active
control condition), and (4) perceived socia support enhancement
module (SS; active control condition). There were 3 exercises
per module. Each consisted of psychoeducational animated clips
and interactive tasks requiring both web-based and offline
activities. To complete all tasks within each exercise,

Smoktunowicz et al

participants needed up to 1.5 hours. In addition, everyone had
access to 4 modules: relaxation, mindfulness, cognitive
restructuring, and lifestyle, which were optional and available
throughout the intervention. Such a design alowed the
participants to partially self-tailor the intervention. Exercises
in each module were evidence based and developed in a
participatory manner, asaresult of the preimplementation study
among 744 medical professionals conducted at the Med-Stress
developmental stage (Lesnierowska et al, unpublished data,
2018). Exercise descriptions are presented in Table 1, and the
exampl e screenshots are shown in Figure 2. The program was
run on the Iterapi platform developed at the Department of
Behavioral Sciences and Learning at Linkdping University,
Sweden [62].

Table 1. The content of the Med-Stress intervention: obligatory and optional modules.

To enhance self-efficacy viarecollecting past successes in coping with job stress,
taking inspiration from other people (models), and creating a coping plan, based on
the“if-then” approach to address potential coping barriers. The exercises arereleased

To enhance perceived socia support through verifying distorted assumptions about
obtaining support, recalling past situations when the actual support was received,
engaging into real receive-provide support interactions with other partici pants (chat-
rooms), and creating acoping plan, based on the“if-then” approach aimed at obtaining
social support. The exercises are released weekly.

To support the coping process by stress relief techniques and actions. The exercises
in this module aim at active relaxation. The exercises are available during the whole

To support the coping process by stress relief techniques and actions. The exercises
in this module aim at deliberate attention on a present experience. The exercises are
available during the whole intervention

To support the coping process by stress relief techniques and actions. The exercises
in thismodule aim at skills such as distinguishing opinions from facts or identifying
cognitive traps. The exercises are available during the whole intervention

To support the coping process by stress relief techniques and actions. The exercises

Modules Exercises Aims
Obligatory
Self-efficacy en- 1. Mastery experience
hancement 2. Vicarious experience
3. Action planning
weekly.
Perceived socia 1. Received support and cognitive
support enhance- distortions
ment 2. Socid skills and peer support
3. Action planning
Optional
Relaxation 1. Breathing
2. Progressive relaxation
3. Visudizingthebody’swarmth intervention.
and weight
4. Visualizing acam place
Mindfulness 1. How do body and mind react
to thoughts?
2. Body scanning
3. Breathing and sounds
4. Being mindful of emotions
Cognitiverestructur- 1. Opinion or fact
ing 2. ldentifying thinking traps
3. How important will thisbein
the future?
Lifestyle 1. Physicd activity
2. Pleasant activities

in thismodule aim at implementing physical activity or pleasant activitiesthat foster
stress reduction. The exercises are available during the whole intervention
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Figure 2. Med-Stressinternet intervention: (a) mastery experience and (b) mindfulness exercises.
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Randomization Procedure
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not revealed to the participants, however, they had previously
been informed that the intervention would last 3 or 6 weeks

Participants were automatically alotted to 1 of the 4 study  depending on the intervention variant.
conditions in line with the predefined randomization protocol
generated via randomizing software (randomizer.org, a free
service offered by Social Psychology Network). We applied
block randomization with ablock size of 4. The allocation ratio
was 1:1:1:1 to ensure an equa number of participants in each
study condition. Masking was partially achieved: alocation was
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M easures

Primary Outcomes

Job Stress

Job stress was assessed using the 14-item Perceived Stress Scale
[42]. Instructions were adapted for the occupational context.
The questionnaire includes 14 items describing the range of
stress symptoms rated from O (never) to 4 (very often). Cronbach
alphaswere .85 at time 1, .86 at time 2, and .89 at time 3.

Job Burnout

Job burnout was measured using the Oldenburg Burnout
Inventory [63]. The scale consists of 16 items. Participantswere
asked to respond on a scale ranging from 1 (strongly agree) to
4 (strongly disagree). The reliability of the scale was 0=.87 at
time 1, 0=.89 at time 2, and 0=.91 at time 3.

Secondary Outcomes

Depression

Depression was assessed using the Patient Heath
Questionnaire-9 [64]. The scale has 9 items with responses
ranging from O (not at al) to 3 (nearly every day). Cronbach
alphaswerea=.87 attimel, a=.88 attime 2, and a=.89 at time
3.

Wor k Engagement

Work engagement was measured using the Utrecht Work
Engagement Scale-3[65]. This shortened tool includes 3 items
with aresponse scale ranging from O (never) to 6 (always). The
Cronbach alphas were .73 at time 1, .78 at time 2, and .83 at
time 3.

Job-Related Traumatic Stress

Job-related traumatic stress was assessed using the Posttraumatic
Stress Disorder Checklist 5 [66] with modified instructions. It
consists of 20 items. Participants assessed the severity of the
symptoms on ascaleranging from 0 (not at all) to 4 (extremely).
The Cronbach alphas were 0=.95 at time 1, a=.96 at time 2,
and 0=.96 at time 3.

Other Measures

Self-Efficacy to Manage Job Burnout and Work Stress

Self-efficacy to manage job burnout and work stress was
measured using the Work Stress and Job Burnout Self-Efficacy
Scale[67]. Thescale has 28 itemsrated from 1 (I am definitely
not capable) to 7 (I am definitely capable). The Cronbach alphas
were .93 at time 1 and .96 at both time 2 and time 3.

Social Support Self-Efficacy

Social support self-efficacy was measured using the modified
version of the Berlin Social Support Scales, Subscale 3 [68].
The tool was adapted to the context of social support
salf-efficacy. It consists of 5itemswith aresponse scale ranging
from 1 (I am definitely not capable) to 7 (I am definitely
capable). Thereliability was 0=.88 at time 1, 0=.92 at time 2,
and 0=.83 at time 3.

https://www.jmir.org/2021/1/e21445
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Per ceived Social Support

Perceived social support was assessed using the Who Can You
Count On Scale [69]. The questionnaire consists of 32 items
with aresponse scale ranging from 1 (to very little extent) to 5
(to agreat extent). The Cronbach alphaswere .95 at time 1 and
.96 at time 2 and time 3.

Secondary Trauma Exposure

Secondary traumaexposure was measured using The Secondary
Trauma Exposure Scale [70]. Participants indicated their
answers on a yes or no scale in response to whether they
indirectly experienced each of the 10 listed traumatic events.
The volume, frequency, and ratio of exposure were assessed
using a single item with response scales ranging from 1 (none
or never) to 7 (afew thousands or every day), and from 0% to
100% for the exposure ratio. Due to scale construction, the
Cronbach coefficient was not computed.

Expectancy of Improvement and Perceived Credibility of
the Intervention

Expectancy of improvement and perceived credibility of the
intervention were assessed using the Credibility and Expectancy
Questionnaire Version Il [71]. The scale consists of 6 items
representing 2 subscales: perceived intervention credibility and
expectancy of improvement. Responses ranged from 1 (not at
al) to 9 (very). The reliability for the perceived intervention
credibility subscale was a=.81 and for the expectancy of
improvement was a=.89.

I ntervention Usage

We assessed the use of obligatory and optional modules. For
the former, engaging in at least one weekly assigned task was
coded as activity. Optional modules contained a number of
similar exercises that participants could choose from, thus
engaging in at least one of them was coded as completion.

Statistical Analysis

Analysis of variance (ANOVA) for continuous and chi-square
testsfor categorical datawere used to conduct arandomization
check and dropout analysis. We did not formulate predictions
regarding differencesin resources (ie, perceived social support
and self-efficacy) between study conditions, but we did expect
them to increase between time 1 and time 2 and to remain stable
by time 3. To test the change over time, we applied linear mixed
effects model swith arestricted maximum likelihood estimation,
an unstructured covariance matrix, and time as a fixed factor
compared between 3 measurement paints.

To verify the effect of intervention conditions on the 5 outcome
variables over the course of 3 time points, we applied linear
mixed effects models with restricted maximum likelihood
estimation, unstructured covariance matrices of random effects,
and random slopes and intercepts [72], separately for each of
the 5 outcomes. Time variable was coded astime 1=0 (baseline),
time 2=1 (posttest), and time 3=2 (follow-up). To make
comparisons between each active control group and
experimental group as well as between 2 experimental
conditions, we created 3 dummy variables in which 2 controls
and 1 experimental condition subsequently served asareference
category. It isimportant to note that our research question was
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not about the differencesin changes over time between groups
but about the differences in the outcomes between study
conditions at 2 time points: the posttest and at the follow-up.
Thiswasreflected in the study protocol [58] where we planned
to conduct separate analyses at 2 measurement points.
Ultimately, to take into account the dependency between
multiple measurements, we used linear mixed effects models.
For each outcome, we applied a top-down approach by first
fitting a loaded model with fixed and random effects, and we
subsequently compared it with 2 nested models: one without
random slope and one without random intercept. In the case of
job-related secondary traumatic stress, we additional ly controlled
for exposure to traumatic events, which is a critical factor for
the development of posttraumatic symptoms [52]. Finally, we
tested whether there were predictors of the 2 primary outcomes
(job stress and burnout). To do so, we first calculated the
residual gainsby subtracting the standardized initial score (Z1)
multiplied by the correlation between the initia and
posttreatment scores from the standardized posttreatment score
(Z22) [73]. Next, we inverted the gains' values so that positive
scores reflected reduction. These residual gains were entered
separately as outcome variables in the regression analyses
performed with 10,000 bootstrapped replications. All analyses
in this study were conducted on the intention-to-treat sample.
The multiple imputation (M) procedure was applied using 10
iterations. All baseline scores, available posttest and follow-up
scores, and all variables that were found to differentiate
completers and dropouts (see below in Preliminary Results)
were introduced as predictors of imputation [74]. Ultimately,
the total sample of 1240 participants was included in the
analyses (311 participants in each experimental condition and
309 participantsin each control condition; Figure 1). Analyses
were conducted using IBM SPSS Statistics 25.0.

Results

Sample

Thefinal sample (N=1240) consisted of physicians (448/1240,
36.13%), nurses (308/1240, 24.84%), dentists (93/1240, 7.50%),
physiotherapists (75/1240, 6.05%), midwives (65/1240, 5.24%),
paramedics (62/1240, 5.00%), and other medical professionals
(191/1240, 15.40%). Overall, job tenure ranged from less than
1 year to 40 years (mean 11.46, SD 10.26), whereas tenure at
participants’ current position was mean 6.69 years (SD 7.31).
On average, participants worked 47.38 hours per week (SD
18.53). The majority of responders were employed in public
health care institutions (924/1240, 74.52%). Women constituted
86.61% (1074/1240) of the sample. Participants’ ages ranged
between 20 and 66 years (mean 36.21, SD 10.18). Nearly 17%
of the sample had received specialist support (psychotherapy
or pharmacotherapy) to cope with job stress at some point in
their professional career.

Preliminary Results

Dropout Analysis and Randomization Check

Out of the 1240 participants, 217 completed the posttest
assessment and 147 completed the 6-month follow-up.
Intervention dropout, defined as aloss to posttest, was 82.50%

https://www.jmir.org/2021/1/e21445

Smoktunowicz et al

(1023/1240). The Little [75] test revealed that data were not
missing completely at random (x?7,=254.9 P<.001). The
subsequent ANOVA and chi-square tests confirmed the missing
at random (MAR) pattern, depending on the level of primary
outcomes at the baseline, condition assignment, and selected
job and demographic characteristics. We found that completers

were assigned to shorter intervention modules (x%=14.9;
P<.001), were older (Fy;,35=52.10; P<.001; n?=0.04), with
longer total job tenure (F, 1,55=43.58; P<.001; n°=0.03) and
tenurein the current position (F 1533=28.20; P<.001, n=0.02),
and had been in their respective relationships for longer
(F11236=17.11; P<.001; n?=0.01). They also showed a higher

initial  expectancy  (Fy106=12.33; P<.001; n%*=0.01) and
perceived credibility of theintervention (F, 1,35=10.57; P=.001,

n=0.01). Those who completed the intervention presented
lower baseline job stress (F; 1,55=9.05; P=.003; n°=0.01), job
burnout  (Fy1056=5.44; P=.02; n%=0.01), depression
(F11235=18.09; P<.001; n*=0.01), and job-related posttraumatic

stress (Fy1056=7.91; P=.005; n°=0.01). No other differences

were detected. The MAR pattern of missingness justified
conducting M1 [74].

Participants randomized into 4 study conditions did not differ
with regard to either the study variables at baseline or on
descriptive characteristics such as age, tenure, and sex. Finally,
participants across the 4 conditions did not differ with regard
to their expectations of the treatment or its perceived credibility.

Intervention usage was similar between the experimental and
control conditions. In the experimental condition reflecting the
cultivation process (self-efficacy precedes perceived social
support), 209 participants (out of 311 randomized) engaged in
at least one exercisein thefirst module, and 33 of them engaged
in a least one exercise in the second module. For the
experimental condition reflecting the enabling process (n=311),
these numbers were 206 and 43, respectively. In each control
condition (n=309), 205 participants engaged in at least one
exercise in the self-efficacy or social support enhancement
module. Usage of optional modules was similar across the
conditions and varied between 98 participants benefiting from
at least one optiona module in the social support control
condition to 124 participants in the self-efficacy control
condition.

Descriptive Statistics

Means, standard deviations, and Pearson correlations for all
measures are found in Multimedia Appendix 1.

Effects on Self-Efficacy and Perceived Social Support

We found that there was a significant difference in job stress
and burnout-related self-efficacy between time 1 and time 2
(B=-0.08, SE=0.01; 95% CI -0.11 to —0.06) but not between
time 2 and time 3 (B=0.00, SE=0.01; 95% CI —-0.02 to 0.03).
Pairwise comparisons showed that self-efficacy plateaued after
posttest but remained significantly higher than at baseline. We
observed exactly the same pattern for socia support
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self-efficacy, with a significant difference between time 1 and
time 2 (B=-0.18, SE=0.03; 95% Cl -0.23 to -0.13) and a
nonsignificant difference between time 2 and time 3 (B=0.00,
SE=0.02; 95% CI -0.03 to 0.04). In the case of social support,
there were significant differences both in thetime 1 and time 2
lag (B=-0.19, SE=0.01; 95% Cl -0.21t0-0.17) and time 2 and
time 3 lag (B=—0.06, SE=0.01; 95% CI -0.08 t0 —0.03). Pairwise
comparisons showed that after social support increased between
baseline and posttest, it significantly dropped at the follow-up;
however, it remained higher than at baseline.

Hypotheses Testing

First, for each outcome, we compared a reference model with
fixed effects of condition assignment, time, and time by
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condition interaction as well as 2 random effects associated
with each parti ci pant—intercept and time—uwith nested models
in which either random effect associated with time or random
intercept was not included. For all the outcomes, the differences
in —2 Restricted Maximum Likelihood log-likelihood between
the reference and nested models were statistically significant,
and therefore, we retained both random effects. Moreover, for
each of the outcomes, we found them to be statistically
significant, indicating that within each study condition, there
were considerable variations between participants before they
started the intervention and in how they responded over time
(Table 2).
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Table 2. Results of linear mixed effects models.
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Outcome Fixed effects Random effects
Estimate (SE) 95% Cl Estimate (SE) 95% Cl

Job stress
Intercept® 2.17-2.23(0.03) 2.11102.17,2.22t02.45 0.21 (0.01) 0.19-0.23
SEP 1o SE+SSE 0.02 (0.04) -0.06 0 0.10 _d —
SE to SS+SE® -0.03 (0.04) -0.1t00.05 — —
sSf to SE+SS -0.02 (0.04) -0.10t0 0.06 — —
SSto SS+SE -0.07 (0.04) -0.15t0 0.01 — —
SE+SS to SS+SE 0.05 (0.04) -0.03t0 0.12 — —
Time? -0.08 to —0.09 (0.01) -0.11to -0.10, —0.07 to —0.06 0.01 (0.00) 0.01-0.01
TimexSE to SE+SS -0.05 (0.01) -0.08 to —0.03 — —
TimexSE to SS+SE 0.01 (0.01) -0.01t0 0.04 — —
TimexSSto SE+SS -0.07 (0.01) -0.09t0-0.04 — —
TimexSSto SS+SE 0.00 (0.01) -0.03t0 0.03 — —
TimexSE+SSto SS+SE -0.07 (0.01) -0.09to —-0.04 — —

Job burnout
Intercept? 2.61-2.70 (0.03) 2.56102.65, 2.67t0 2.76 0.21(0.01) 0.19-0.24
SE to SE+SS 0.03 (0.04) -0.05t00.11 — —
SE to SS+SE 0.04 (0.04) -0.03t0 0.12 — —
SSto SE+SS -0.06 (0.04) -0.14t0 0.02 — —
SSto SS+SE -0.05 (0.04) -0.12t0 0.03 — —
SE+SSto SS+SE -0.01 (0.04) -0.09 to 0.06 — —
Time? -0.02 to —0.06 (0.01) -0.08 to —0.03, —0.05 to —0.00 0.01 (0.00) 0.00-0.01
TimexSE to SE+SS -0.03(0.01) -0.05to -0.00 — —
TimexSE to SS+SE -0.04 (0.01) -0.04 to -0.00 — —
TimexSS to SE+SS 0.02 (0.01) -0.00to 0.05 — —
TimexSSto SS+SE 0.01(0.01) -0.02t0 0.03 — —
TimexSE+SS to SS+SE 0.02 (0.01) -0.01t0 0.04 — —

Work engagement
Intercept® 4.06-4.21 (0.06) 3.951t04.09, 4.18t04.32 0.89 (0.04) 0.81-0.98
SE to SE+SS -0.03 (0.08) -0.19t00.13 — —
SE to SS+SE -0.04 (0.08) -0.20t00.12 — —
SSto SE+SS 0.12 (0.08) -0.04t00.28 — —
SSto SS+SE 0.10 (0.08) -0.06 t0 0.26 — —
SE+SSto SS+SE 0.01 (0.08) 0.15t00.17 — —
Time? -0.09 to -0.19 (0.02) -0.23t0 -0.13, -0.16 to -0.05 0.03 (0.01) 0.02-0.04
TimexSE to SE+SS -0.05 (0.03) -0.10t0 0.01 — —
TimexSE to SS+SE -0.02 (0.03) -0.07t0 0.04 — —
TimexSS to SE+SS -0.14 (0.03) -0.19t0 -0.08 — —
TimexSSto SS+SE -0.10 (0.03) -0.16 to —-0.05 — —
TimexSE+SS to SS+SE -0.03 (0.03) -0.09t0 0.02 — —
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Outcome Fixed effects Random effects
Estimate (SE) 95% Cl Estimate (SE) 95% Cl
Depression
Intercept® 1.16-1.21 (0.04) 1.08101.13, 1.23t0 1.28 0.36 (0.02) 0.33,0.39
SE to SE+SS 0.05 (0.05) -0.06t0 0.15 — —
SE to SS+SE -0.05 (0.05) -0.15t0 0.05 — —
SSto SE+SS 0.05 (0.05) -0.05t00.15 — —
SSto SS+SE -0.05 (0.05) -0.15t0 0.06 — —
SE+SS to SS+SE 0.09 (0.05) -0.01t0 0.20 — —
Time -0.04 to —0.07 (0.01) -0.10to -0.06, —0.05 to —0.01 0.02 (0.00) 0.02, 0.02
TimexSE to SE+SS -0.01 (0.01) -0.05t0 0.02 — —
TimexSE to SS+SE 0.01(0.02) -0.02t0 0.05 — —
TimexSS to SE+SS -0.05 (0.02) -0.08 to —0.01 — —
TimexSS to SS+SE -0.02 (0.02) -0.06t0 0.01 — —
TimexSE+SSto SS+SE -0.03 (0.02) -0.06 t0 0.01 — —
Job-related traumatic stress?
Intercept® 1.26-1.38 (0.05) 117t01.29, 1.36t0 1.48 0.60 (0.03) 0.54,0.65
SE to SE+SS -0.10 (0.07) -0.23t00.03 — —
SE to SS+SE -0.09 (0.07) -0.22t0 0.04 — —
SSto SE+SS 0.02 (0.07) -0.11t00.16 — —
SSto SS+SE 0.03(0.07) -0.10t0 0.16 — —
SE+SSto SS+SE -0.01 (0.07) -0.14t00.12 — —
Time? 0.00-0.03 (0.02) -0.06 to —0.00, 0.01 to 0.07 0.05 (0.00) 0.04, 0.06
TimexSE to SE+SS -0.02 (0.03) -0.07t0 0.03 — —
TimexSE to SS+SE 0.03(0.03) -0.02to 0.08 — —
TimexSS to SE+SS -0.07 (0.03) -0.12t0 -0.02 — —
TimexSSto SS+SE -0.03 (0.03) -0.08t0 0.02 — —
TimexSE+SSto SS+SE -0.04 (0.03) -0.09t0 0.01 — —

A s the values differ slightly depending on which study condition is used as a reference category, a range of estimates and confidence intervals are

provided.
bSE: sel f-efficacy enhancement module.

CSE+SS: self-efficacy and perceived social support sequential enhancement module.
%The lack of datain these cells follows statistical anal ysis. these values are only provided for intercept and time.
©SS+SE: perceived social support and self-efficacy sequential enhancement module.

fss: perceived socia support enhancement module.
9Controlling for exposure to traumatic events.

We expected that the experimental conditions (ie, the ones
comprised 2 modules: SE+SS and SS+SE) would be more
effective than each active control condition (ie, SE and SS) in
reducing job stress and job burnout (primary outcomes) aswell
as depression and job-related posttraumatic stress (secondary
outcomes) at posttest (time 2), and we expected these effectsto
remain at a 6-month follow-up (time 3). In the case of work
engagement, we expected it to be higher at time 2 in the
experimental conditions in comparison with active controls,
and we expected the effects to remain at a 6-month follow-up
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(time 3). Wewere also interested in whether the 2 experimental
conditions would differ in their efficacy.

Job Stress

The mixed effects model for job stress showed no significant
effect of condition assignment on job stress for any of the
between-group comparisons, but it did show asignificant effect
of time for al comparisons (Table 2), indicating that stress
decreased with time. Significant interaction effects were found
for time and the compari son between the experimental condition
SE+SS with active control SE (B=-0.05, SE=0.01; (95% CI
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-0.08t0 —0.03) and with active SS control (B=-0.06, SE=0.01;
95% Cl -0.09 to —0.04) aswell asfor time and the comparison
between the 2 experimental groups (B=-0.07, SE=0.01; 95%
Cl -0.09 to —0.04). Bonferroni post hoc tests revealed that at
time 2, job stress was significantly lower in the experimental
SE+SS condition when compared with the active control SS
(d=-0.21; 95% CI -0.37 to —0.05). However, at time 3, it was
lower in the SE+SS condition than in the remaining 3 conditions:
for SS, d=-0.41, 95% CI -0.57 to —0.25; for SE, d=—0.24, 95%
Cl -0.40 to -0.09; and for SS+SE, d=-0.24, 95% Cl -0.39 to
-0.08.

Job Burnout

Assignment had no main effect on job burnout for either of the
comparisons between study conditions, but there was a main
effect of time for all the comparisons (Table 2), indicating that
burnout decreased with time. I nteraction effects of time and the
comparisons between groups were either not significant or
marginally significant at a level that did not warrant further
investigation due to the risk of inflated type | error resulting
from multiple comparisons.

Work Engagement

We found no main effect of condition assignment on work
engagement, but we did find amain effect of time (Table 2) for
the comparisons between all study conditions, showing that
work engagement decreased with time. Significant interactions
were found for time and the comparisons between SS active
control and 2 experimental groups: SE+SS (B=-0.13, SE=0.03;
95% Cl -0.19 to -0.08) and SS+SE (B=-0.10, SE=0.03; 95%
Cl -0.16 to -0.05). Bonferroni post hoc tests demonstrated that
there were no significant differences between study conditions
at time 2, but at time 3, work engagement was significantly
lower in the experimental condition SE+SS than in the active
control SS (d=-0.20; 95% CI -0.36 to —0.04).

Depression

Similar to the case of work engagement, for depression, we
found an effect of time, indicating that depression decreased
with time, but no effect of condition assignment for any of the
between-group comparisons (Table 2). The only significant
interaction was found for time and the comparison between
active control SSand experimental condition SE+SS (B=-0.05,
SE=0.02; 95% CI -0.08 to —0.01). However, Bonferroni post
hoc tests revealed that there were no meaningful differences
between these conditions at either posttest or at follow-up.

Job-Related Traumatic Stress

For job-related traumatic stress, we additionally controlled for
the fixed effect of the exposure to traumatic events. Neither
condition assignment nor time had an effect on the outcome
(Table 2). A significant interaction was observed for time and
the comparison between active control SS and experimental
SE+SS condition (B=-0.07, SE=0.03; 95% Cl -0.12t0 -0.02).
Bonferroni post hoc analysis showed that this difference was
significant only at time 3, with lower stressin the experimental
condition (d=-0.24; 95% CI -0.40 to —0.08).
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Predictors of Outcomes

To identify potential predictors of the 2 primary outcomes, job
stressand job burnout, we ran bootstrapped regression analyses
with the outcomes refl ecting change between pretest and posttest
(residual change score) and 95% bias-corrected bootstrap Cls.
Age, gender, marital status, average weekly work hours, type
of organization (public vs private), receiving treatment in the
past, and general tenure were not associated with changes in
job stress and job burnout. However, tenure in the current
workplaceturned out to be asignificant predictor of both change
in job stress (B=-.22; 95% Cl —-0.02 to —0.01) and in burnout
(B=-.18; 95% CI —0.02 to —0.01): greater reduction in both
outcomes was observed among partici pantswith shorter tenure.
Changesin job stress and burnout were al so associated with the
level of expectations of the intervention. Participants who had
higher expectations of the treatment and perceived the
intervention as more credible experienced agreater decreasein
stress (credibility: =.16; 95% CI 0.04-0.09 and expectancy:
[=.17; 95% CI 0.04-0.09) and in burnout (credibility: 3=.10;
95% CI 0.01-0.06 and expectancy: =.25; 95% Cl 0.06-0.10).

In terms of using the intervention, change in job stress was
predicted by engaging in exercisesin the self-efficacy enhancing
module (B=.11; 95% CI 0.06-0.22): at the posttest, stress was
lower among the participants who engaged in the self-efficacy
module. Using social support enhancing exercises and optional
modules (relaxation, mindfulness, cognitive restructuring, and
lifestyle) was not associated with changein job stress. A change
in job burnout was predicted neither by engagement in
self-efficacy nor by social support exercises. Only using optional
modules was associated with areduction in job burnout at the
posttest (=.07; 95% CI 0.01-0.16).

Discussion

Principal Findings

This study had 2 objectives. First, we wanted to test whether
enhancing 2 psychological resources, perceived social support
and self-efficacy, would be more effective for improving the
well-being of medical professionals than strengthening only 1
of them. Second, we aimed to experimentally verify the enabling
versus the cultivation hypothesis, that is, to test whether the
sequencein which social support and self-efficacy weretargeted
would have an effect on well-being. To reflect the complexity
of anatural occupational context, we tested the efficacy of the
intervention for 5 outcomes. We found that job burnout did not
depend on assignment to the study condition. However,
allocation to study condition did have an effect on another
primary outcome, job stress. Immediately after theintervention,
wefound that one experimental condition (ie, the onereflecting
the cultivation hypothesis by first enhancing self-efficacy and
later social support) was more effective in reducing stress than
the control condition that solely targeted social support, but not
the one dedicated to enhancing only self-efficacy. This result
partially supported our expectations. However, 6 months later,
the same experimental condition was found to be the most
effective. Thisresult supported the cultivation process of stress
reduction over an enabling one. When we analyzed how
participants used the Med-Stress intervention regardless of
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condition assignment, we found that there was a reduction in
job burnout, and it was predicted by using optional modules
that comprised CBT-based exercises. Perhaps these exercises,
and not those dedicated to building persona resources (ie,
self-efficacy and perceived social support), were responsible
for the decrease in burnout, albeit small, in participants across
all conditions. Job stress, on the other hand, was not associated
with compl eting optional modules; the only significant predictor
of its decrease was using self-efficacy exercises.

No meaningful differences between study conditions were
detected for depression. In the case of job-related traumatic
stress, between-group differences at the posttest were negligible,
whereas at the follow-up, we again found that participants in
the condition reflecting the cultivation hypothesis reported
greater reduction in stress than those in a control condition
enhancing solely social support, although the effect was small.
Work engagement also revealed different patterns at posttest
and follow-up. Immediately after the intervention, there were
no meaningful differences in work engagement between study
conditions; however, 6 months later, work engagement was
lower in the same experimental condition reflecting the
cultivation hypothesis than in the control condition that aimed
to build only social support. Moreover, contrary to what might
be expected, work engagement decreased over time. In fact, at
the follow-up, work engagement was significantly lower in the
same condition that we found was beneficial for the reduction
of both types of job-related stress. In other words, participants
who first completed self-efficacy enhancing exercises and then
the ones dedicated to building perception of social support
reported lower stress and lower work engagement. This pattern
of results suggests that a decrease in work engagement might
be beneficial to medical professionals. In fact, although work
engagement is overly considered a positive state, associated
with numerous beneficial consequences for a person, such as
better self-reported health, a so-called dark side of engagement
has also been identified, suggesting that over-engaged workers
might experience undesired outcomes [ 76]. Moreover, theresults
of a recent meta-analysis [77] showed that only half of the
interventions aimed at improving work engagement were found
to have apositive effect. Therest had no effect or had anegative
effect, although the latter were in the minority. Interestingly,
the intervention that resulted in decreased work engagement
was dedicated to service workersin older care, a group that is
similar to the onein Med-Stress [ 78]. This might indicate that,
at least for these occupational groups, being highly engaged in
work can be detrimental. At the same time, this interpretation
needsto betreated with caution as one of the optionsthat require
further analysis.

Taken together, these results show that the experimental
condition reflecting the cultivation hypothesis—self-efficacy
preceding social support—isthe most beneficial inthelong run,
although this finding needs to be treated with caution for the
following reasons: firgt, it was not found for all components of
well-being. Second, for those that it was found (job stress and
traumatic stress), the effect sizeswere small. Third, in the case
of work engagement, more research is needed to establish
whether the decrease over time was beneficial or detrimental
to the participants. Small effect sizes are perhaps not that
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surprising considering that gain cycles, contrary to loss spirals,
are considered to be weaker and take longer to unfold [23]. As
6 months is arelatively short period, subsequent measurement
points are needed, and therefore, we have scheduled another
follow-up in the future. In addition, small effect sizes could be
attributed to the comparisons being made between experimental
conditions and active, not passive, controls[79].

Perhaps reaching aresult that is not completely coherent for all
outcomes is not that surprising when these outcomes are
numerous and represent different aspects of well-being. By
targeting multiple outcomes with one program, we risk losing
precision, but we gain a more naturalistic intervention.

Strengthsand Limitations

Med-Stress responds to a call “to conduct feasibility studies
and randomized controlled studies on the effect of low-intensity
interventions and technology supported (eg, web-based)
interventions in low- and middle-income countries (LMICs),
preferably using an active control condition as comparison, to
ensure we disseminate effective treatments in LMICs” [80].
LMICsare reported to experience adisparity between the need
for mental health services and their provision. We would argue
that the need for such treatments is also urgent among certain
groups, including health care providers. Content devel opment
of Med-Stress was preceded by a web-based focus study to
better understand the working conditions of the target audience.
We found that despite high levels of stress and burnout among
medical professionals, no support programs were offered at the
organizations where responders worked. Benefiting from
traditional help often proves difficult for them due to irregular
working schedules and an insufficient number of professionals.
Thus, the availahility of aninternet intervention of low intensity
and focused on personal resources that are context-free could
be beneficial in aleviating some work-related mental health
issues. This became particularly salient a few months later,
when the COV1D-19 pandemic broke and medical professionals
found themselvesin need of support under conditions where it
could not be easily provided. In fact, to respond to this crisis,
we devel oped ashorter, contextualized version of the Med-Stress
intervention, called Med-Stress SOS [81].

Our study has several limitations. First, the dropout was high,
which affectstheinterpretation of theresults. We mitigated this
risk by applying the MI method. There is an ongoing argument
regarding the threshold over which the dropout rate is deemed
unacceptable; however, the latest smulations indicate that it is
not the proportion but the pattern of missingnessthat should be
taken into account when considering data imputation.
Specifically, in the case of the MAR pattern, the M1 procedure,
whichincludesall identified variablesthat differentiate dropouts
from completers as imputation predictors, leads to the least
biased results [74,82]. As the pattern of missingness in this
study was indeed MAR, we followed these recommendations
when conducting M1. Moreover, it should be said that internet
interventions, in particular self-guided ones, do tend to have
high dropout rates. Although such alossto follow-up israre, it
is not unprecedented [83,84]. However, despite our attemptsto
mitigate the risks resulting from high dropout, the obtained
results need to be treated with caution. This loss reflects the
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pragmatic nature of thistrial: it was conducted in Poland, where
internet interventions are till rare, and we suspect that users
did not have aframework into which thisform of psychological
help could be easily incorporated. A high recruitment rate
compared with high dropout probably reflects participants
initial enthusiasm and curiosity that diminished over time. This
was also reflected in the poor usage of the intervention,
particularly in the experimental conditionsin which the second
assigned module was used much less frequently than the first
one. In fact, comments that we received post intervention seem
to support this notion: users referred to the content of the
exercises (not user-friendly enough), pace of the intervention
(new exercise released each week), and the fact that it was a
web-based intervention and not an app-based intervention. High
dropout was also a reason why we could not conduct a per
protocol analysis: the sample of completers was too small to
provide sufficient power. Ultimately, we had enough power to
detect effects of minimum d=0.21, and therefore, all findings
could not be generalized; however, the effects of job stressand
job-related traumatic stress were large enough. Some of the

Smoktunowicz et al

phenomena in this study, in particular job burnout and work
engagement, are multidimensional, and analyzing them as such
could provide a more in-depth understanding of the
intervention’s impact on them. However, this would further
increase the already high number of comparisons that needed
to be accounted for in the study design.

Conclusions

This study offers both theoretical and practical contributions.
It is a pragmatic trial that offers an insight into how people
really usethisintervention [85]. It isan experimental verification
of the cultivation versus enabling process of stress reduction,
demonstrating cautious support for the former. Moreover, we
empirically tested the concept of gain cyclesfor 5 components
of well-being. In practical terms, Med-Stress is a support
program that was found to be effective in enhancing the
well-being of medical professionals. This intervention has the
advantage of being broadly accessible to health care workers
who currently receive no help in coping with their mental health
problems.
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