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Objective. Short- and medium-term effectiveness (up to 3 years) of individual level stress management interventions (SMI) at work
were demonstrated, yet long-term effectiveness remains unexplored. We therefore aimed to address this research gap.Methods. 94
male middle managers participated in a randomized wait-list controlled trial between 2006 and 2008 and in a post-trial-follow-
up survey in 2015. During the first two years, all received an 18-hour psychotherapeutic SMI intervention which was based on
the Effort-Reward Imbalance (ERI) model: tackling stressor on mismatch between effort and reward and promoting recovery
on overcommitment. Work stress (i.e., ERI indicators) was the primary outcome, and the secondary outcome was depressive
symptoms. The long-term effectiveness of the SMI was examined by mixed modeling, using an external control group (𝑛 = 94).
Results. Effort and reward were substantially improved with significant intervention ∗ time interaction effects (𝑝 < 0.001)
compared to the external control group; effects on overcommitment and depressive symptoms were also significant (𝑝 < 0.05
and 𝑝 < 0.01, resp.), though their trajectories in the intervention group were less sustainable. Conclusions.The effectiveness of this
psychotherapeutic SMI at work based on the ERI model was observed over a 9-year period, particularly on the effort-reward ratio.

1. Introduction

Chronic stress at work has been shown to be a risk factor for
a range of diseases, including depression, cardiovascular dis-
ease, and musculoskeletal disorders [1]. Moreover, the soci-
etal costs of work stress are high. According to a recent report
from the European Agency for Safety and Health at Work
[2], it was estimated that the annual economic burden of
work stress amounts to approximately EUR 617 billion in
Europe and EUR 219 billion in the US. Consequently, work

stress interventions provide a promising approach towards
reducing stress levels in the workplace [3]. In theory, it
has been suggested that workplace interventions at the
organizational level targeting work conditions would exert
powerful effects [4, 5]. In practice, however, organizational
interventions are less frequent because of their high com-
plexity and costs [4]. Therefore, individual level stress man-
agement interventions (SMIs) in the workplace have received
increasing attention by researchers as well as by employers
and employees [6, 7].
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As evident from large surveillance data, the trends of
work stress have recently been aggravated, mostly so in the
context of economic globalization. The major current psy-
chosocial stressors in the workplace are work intensification,
job insecurity, low pay, and lack of opportunity [8, 9]. This
phenomenon is well captured by an established work stress
model, Effort-Reward Imbalance (ERI) [10]. The situation-
specific component of the ERImodel emphasizes the harmful
effects of failed reciprocity between efforts spent at work
and rewards received in turn (high effort/low reward), where
rewards include salary, promotion prospects, esteem, and job
security. In addition, the person-specific component of the
ERI model termed overcommitment (OC) identifies a dis-
tinct pattern of coping with demanding situations character-
ized by an inability to withdraw from work obligations. Both
components of this model contribute to sustained experience
of stress, triggering psychoneuroendocrine arousal of the
organism with adverse long-term effects on health [11].

In the past years, a number of individual level SMIs at
work based on the ERI model have been conducted, and
they reported positive effects on work stress and mental
health [12–15]. However, when asking the critical question
“how long do effects of an individual level SMI in the
workplace last?” no robust answer is available as current
knowledge concerning important outcomes such as work
stress ormental health is restricted to short-term evaluations,
usually weeks or months only [6], or, in one study, up to
3 years [16]. In general, worksite SMIs at the individual
level with the largest effects on mental wellbeing are based
on psychotherapeutic techniques, usually based on cognitive
behavioural therapy (CBT) [6, 7, 17] and, more recently,
on psychodynamic therapy [15]. In clinical settings, both
therapies have been proven to be efficacious in awide range of
common mental disorders [18, 19]. Recent evidence demon-
strated sustained improvement for depression after psycho-
dynamic psychotherapy in terms of symptoms, work ability,
personality, and social functioning [20] over a period up to
ten years, even after short-term treatment. Similar effects
have been demonstrated for CBT [21]. The long-term effec-
tiveness of different types of psychotherapy on depression
has been confirmed by a recent meta-analysis [22]. Thus,
we assume that an individual level SMI, comparable to a
short-term (12× 90minutes) group psychotherapy that draws
on psychotherapeutic techniques, might have notable long-
term effects on psychosocial stress levels among workers, if
applied in an appropriate occupational setting. An individual
level SMI in the workplace was conducted by our research
team, starting in 2006 (see [15]). This randomized controlled
trial with a 1-year follow-up period showed the SMI to be
effective in improving stress management abilities (signifi-
cant reduction of perceived stress reactivity). The trial also
demonstrated a tendency towards work stress reduction and
mental health improvement. Importantly, this study was the
first one to apply psychodynamic principles in combination
with cognitive behavioural techniques. Moreover, it was
explicitly based on the ERI model, addressing both situation-
specific and person-specific components.

Recently, in 2015, we conducted a post-trial-follow-up
survey to explore the long-term effectiveness of this SMI at

work. Preliminary results suggest that some positive effects
on work stress and mental health are based on differences in
these measures between three time points: preintervention in
2006, postintervention in 2008, and post-trial-follow-up in
2015. Because the initial wait-list control group also received
the SMI, the findings provided evidence on effectiveness in
the internal before-after comparisons only, without providing
findings of a respective control group [23]. Therefore, we
decided to recruit a post hoc external control group with
corresponding sociodemographic characteristics, providing
comparable longitudinal data on work stress and mental
health. It is the aim of this current report to examine the long-
term effectiveness on work stress and mental health of our
workplace SMI at individual level, by incorporating data from
this external control group.

2. Materials and Methods

2.1. Participants and Procedures. The details of the ran-
domized controlled trial were described elsewhere [15]. In
summary, this SMI at work (MAN-GO study) was conducted
in an international manufacturing plant located in Southern
Germany. All lower and middle level managers from the blue
collar sector who were responsible for a specific unit within
production and for themanagement of on average 50workers
were eligible (𝑛 = 262). Typically, they were in a stressful
“sandwich” position between highermanagement (engineers,
business economists) and production. The inclusion criteria
of the study were (1) male lower or middle level manager
in the production department with leadership responsibility
and (2) to be 18–65 years old with more than two years left
before retirement. In 2006, 189 out of 262 subjects agreed to
participate in this study, 15 subjects were further excluded
due to not meeting the inclusion criteria, and finally 174
participants were randomized after the initial evaluation into
the intervention group or the wait-list control group. The
intervention group was offered a SMI in 2007, while the wait-
list control group also received the same SMI in 2008. Surveys
were conducted at baseline (2006) and after the SMI training
in 2007 (𝑛 = 154) and 2008 (𝑛 = 131), respectively. For the
current study, we conducted a post-trial-follow-up survey in
2015. In total, 94 participants who completed all question-
naire surveys in 2006, 2007, 2008, and 2015 were included for
current analyses (Figure 1).

Given the fact that both the intervention group and the
wait-list control group received the SMI, the two groups
were merged for the current analysis and termed “MAN-GO
participants.” In order to evaluate the long-term effective-
ness of this SMI at work, an “unexposed” external control
group was established post hoc by using data from the
German Socioeconomic Panel (SOEP), offering a sample
with comparable sociodemographic characteristics. SOEP is
a well-established cohort study initiated in 1984 with annual
survey waves, covering a large and representative sample
of the German adult population [24]. Recently it has been
recommended to use the SOEP data base as reference for
comparison purposes [25]. Accordingly, we identified 264
eligible participants from the SOEP study in 2006, using the
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Figure 1: Flow-chart of participants of MAN-GO study and SOEP study.

same inclusion criteria as the MAN-GO study (i.e., (1) male
lower or middle level manager in the production department
with leadership responsibility and (2) being 18–65 years old
withmore than two years left before retirement). In the SOEP
study, work stress in terms of ERI was repeatedly measured
in 2006 and 2011, while mental health (depressive symptoms)
was repeatedly measured in 2006, 2008, 2010, and 2012. Since
we needed participants who had participated in all of these
surveys, the subjects who were lost during the follow-up
were excluded. Therefore, the final external control group
consisted of 94 SOEP participants (Figure 1).

This study was approved by the Ethical Committee of the
University of Ulm and was performed in accordance with
the ethical standards of the relevant national and institutional
committees on human experimentation laid down in the 1975
Declaration of Helsinki and its later amendments. Written
informed consent was obtained from each participant.

2.2. Intervention. Aspecifically tailored group-oriented stress
intervention seminar (eight teaching units lasting 90 min-
utes each, spread over two consecutive days) was con-
ducted in groups of 8–10 participants. In addition to a
basic psychodynamic-oriented approach, elements of CBT
were added in order to create an intervention which is
best suitable for the mainly male participants. As for CBT
elements, we especially used psychoeducation, working on
cognitions, individual goal setting [26] if appropriate, and
most importantly enhancing individual resources as well as
resources within the whole group. As for psychodynamic
therapeutic methods, we initially (or in the middle of the
workshop) focused especially on negative, stressful emotions

with an origin in the workplace setting, that is, intra- and
interpersonal conflict involving intense emotions, and only
when necessary sometimes addressed interpersonal conflicts,
often with supervisors or colleagues, on the background of
one’s own biography. Overall, we used principles of modern
psychodynamic group therapy enriched with CBT elements
[27]. The work stress management was explicitly performed
according to the parts of the ERI theory [10]: (1) stressor
identifying and coping intervention for the situation-specific
component of the ERI model (mismatch between effort and
reward) and (2) recovery intervention for the personality-
specific component of the ERI model if applicable (over-
commitment). The seminar was provided by two experi-
enced trainers, one in psychotherapy and the other one in
occupational medicine. As one core element of applied psy-
chotherapeutic techniques participants were asked to recall
significant individual situations of stress in the workplace,
identified by questions like “What were themost severe topics
within work during the last months that really had some
sustained negative impact on you, i.e., repetitively disturbing
your sleep or coming to your mind during the night?”
Once remembered, the individually significant conflictual
situations were shared with another groupmember who then
gave his personal assessment of the stressful situation, and
how he would have handled it (“empathy exercise”). After
the pairwise exercise, the individual stressful situations were
reported to the entire group, one after the other, during the
following sessions, and discussed to enhance comprehension
of what specifically made them stressful. With the help of
the seminar trainers, the group supported the stressed person
to find his individually best possible solutions. During this
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group process, several “tools” to copewith difficult and stress-
ful situations were introduced by the trainers, that is, how to
deal with negative emotions such as sudden anger, how to
handle and control individual impulsivity, or, more general,
how to cope more effectively with interpersonal conflicts,
how to improve social competence, how to reduce feelings
of isolation by creating a social network, and how to detach
from stressful events and thus recover from work [13, 15].
Additionally, the seminar was followed by two refresher
courses (booster sessions) within 3–6 months, comprising
two lessons/teaching units each (180min per session).

2.3. Measures. Sociodemographic information was collected
in 2006 before the start of the intervention, including age,
education, and marital status. These have been identified
as main risk factors of depression according to the US
Preventive Services Task Force Recommendation Statement
regarding the screening for depression in adults [28] and also
represent critical covariates in work stress research, especially
in ERI research [29]. In this study, the primary outcome
was work stress based on the ERI theory, and the secondary
outcome was depressive symptoms for mental health.

The standard short ERI questionnaire was applied which
consists of three scales, effort (3 items), reward (7 items),
and overcommitment (6 items) [29]. Responses to the items
of effort and reward are scored on a 5-point scale where a
value of “1” indicates no respective stressful experience and
a value of “5” indicates very high stressful experience. Items
of the scale overcommitment are scored on a 4-point scale
(1 = full disagreement, 4 = full agreement with statement).
Consequently, with such a scoring, the range for the scale
effort is 3–15, for the scale reward 7–35, and for the scale
overcommitment 6–24 with higher scores reflecting higher
effort, reward, and overcommitment, respectively. According
to a predefined algorithm, a ratio between the two scales
effort and reward (weighted by item numbers) was calculated
to quantify the degree of mismatch between high cost and
low gain at work at individual level [29]. In the MAN-GO
participants work stress was measured in 2006, 2007, 2008,
and 2015, while it was only measured in 2006 and 2011 in the
SOEP participants. In general, Cronbach’s alpha coefficients
of the ERI questionnaires in the MAN-GO study and the
SOEP study were satisfactory (effort scale ranged from 0.67
to 0.80, reward scale ranged from 0.76 to 0.86, and overcom-
mitment scale ranged from 0.72 to 0.81).

In the MAN-GO participants, depressive symptoms were
measured by 7 items derived from the Hospital Anxiety and
Depression Scale (HADS) [30]. The answer format of the
HADS has four degrees coded from 0 to 3, resulting in a
range of depressive symptoms from 0 to 21. Mental health
in the SOEP participants was measured by the Short-Form
12 health survey (SF-12). Recently the mental component
of the SF-12 (ranging from 0 to 100) has been approved as
a measure of depressive symptoms [31] and assessed to be
comparable to other standard depression measures includ-
ing HADS (bivariate correlation between them was 0.70,
based on pooled data from Germany) [32]. In order to be
comparable to the SF-12 score (0–100), the original score of

HADS-depression (0–21) was transformed to 𝑍-score based
on the normative values in Germany [33] and then reranged
to 0–100, following the standardized “norm-based scoring”
procedure of computing the SF-12 scores in Germany [34].
Several studies have indicated good sensitivity to changes
over time for the HADS [35, 36], as well as SF-12 [37, 38].
In our current study for both MAN-GO participants and
SOEP participants, the range of depressive symptoms was
0–100, where a high value reflected severe depressive mood.
TheHADS was repeatedly measured in 2006, 2007, 2008, and
2015 in theMAN-GOparticipants with satisfactory reliability
(Cronbach’s alpha coefficients ranged from 0.73 to 0.86),
while the SF-12 was repeatedly measured in 2006, 2008,
2010, and 2012 in the SOEP participants with good reliability
(Cronbach’s alpha coefficients ranged from 0.88 to 0.91).
Among the MAN-GO participants, both HADS and SF-12
were used in 2015.The correlation coefficient betweenHADS-
depressive symptoms and SF-12-depressive symptoms was
0.80, providing further confirmation of the comparability
between HADS and SF-12.

2.4. Statistical Analysis. The pooled sample (including the
intervention group and the wait-list control group who all
received the same intervention training) was compared with
an external control group selected from an observational
cohort study based on the same inclusion criteria. This
approach involves some methodological challenges. Specif-
ically, given the different time points of data collection
between the MAN-GO and the SOEP studies, the unequal
spacing of time intervals in repeated measurement (subjects
are each observed at different sets of times and missing data
are often unavoidable) and the correlated responses (the set
of observations on one subject tends to be correlated) need to
be addressed. Applying mixed regression modeling has been
proposed to this end as an appropriate statistical approach
to handle longitudinal data with repeated measures, and this
approach has been often applied in research of intervention
trials [39]. Therefore, we used mixed regression to examine
the longitudinal tracking of changes in work stress and
depressive symptoms during 2006–2015 between the MAN-
GO participants and the SOEP participants. In our statistical
modeling, “year” was centered at themiddle time point of the
study period (i.e., between 2006 and 2015) to reduce multi-
collinearity. Moreover, a year-squared term was included in
order to deal with possible nonlinear relation of “year” with
“work stress” or “depressive symptoms.” The intervention
effect, the time effect, and the intervention ∗ time inter-
action effect were all tested. We performed data analyses
with the statistical software SAS 9.4 (particularly SAS pro-
cedure PROC MIXED with default maximum likelihood
estimation).

3. Results

3.1. Characteristics of Study Participants. Among the 94 male
MAN-GO participants at baseline in 2006, the mean age was
40.6 years, most of them lived with their partners, and more
than half had a low educational attainment (no more than 9
formal years); the scores of 𝐸-𝑅 ratio, overcommitment, and
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Table 1: Comparison of sociodemographic characteristics as well as work stress and depressive symptomsmeasured at preintervention (2006)
between MAN-GO participants (𝑛 = 94) and SOEP participants (𝑛 = 94).

Variable MAN-GO participants SOEP participants 𝑝 for difference
Sociodemography
Mean age 40.60 ± 6.58 41.60 ± 7.44 0.33
Partner (versus no partner) 86 (91.49%) 78 (82.98%) 0.08
Low education (versus medium or high) 55 (58.51%) 52 (55.32%) 0.66
Work stress
𝐸-𝑅 ratio 0.74 ± 0.23 0.75 ± 0.40 0.81
(i) Effort 8.67 ± 1.78 8.39 ± 3.12 0.46
(ii) Reward 28.65 ± 4.93 28.62 ± 5.74 0.97
Overcommitment 13.98 ± 3.64 14.17 ± 3.21 0.71
Mental health
Depressive symptoms 48.66 ± 8.21 48.86 ± 7.82 0.87
Means and standard deviations (SDs) for continuous variables and absolute numbers and per cent for categorical variables. Differences were examined by 𝑡-
test for continuous variables and Chi-square test for categorical variables.

Table 2: Work stress and depressive symptoms across 2006–2015 among MAN-GO participants (𝑛 = 94) and SOEP participants (𝑛 = 94).

2006 2007 2008 2010 2011 2012 2015 𝑝 for difference
MAN-GO participants

Work stress
𝐸-𝑅 ratio 0.74 ± 0.23 0.68 ± 0.26 0.61 ± 0.28 0.62 ± 0.25 <0.0001
(i) Effort 8.67 ± 1.78 8.23 ± 2.05 7.71 ± 2.40 7.91 ± 2.49 0.0004
(ii) Reward 28.65 ± 4.93 29.65 ± 4.74 31.18 ± 4.71 30.85 ± 4.81 <0.0001
Overcommitment 13.98 ± 3.64 13.23 ± 3.60 12.83 ± 3.42 13.44 ± 3.92 0.0357
Mental health
Depressive symptoms 48.66 ± 8.21 46.63 ± 7.30 45.51 ± 7.23 48.72 ± 9.89 0.0003

SOEP participants
Work stress
𝐸-𝑅 ratio 0.75 ± 0.40 0.78 ± 0.47 0.3991
(i) Effort 8.39 ± 3.12 8.58 ± 3.00 0.5677
(ii) Reward 28.62 ± 5.74 28.65 ± 6.19 0.9485
Overcommitment 14.17 ± 3.21 14.03 ± 3.27 0.6731
Mental health
Depressive symptoms 48.86 ± 7.82 48.51 ± 7.47 49.15 ± 9.16 50.67 ± 7.97 0.1747
Means and SDs; repeated measures analysis of variance.

depressive symptomswere 0.74, 13.98, and 48.66, respectively.
No differences in the sociodemographic characteristics, levels
of work stress, and depressive symptoms were detected
betweenMAN-GOparticipants and SOEP participants, indi-
cating comparability of the two groups (Table 1).

3.2. Long-Term Effectiveness. As displayed in Figure 2, in
the MAN-GO participants, the ratio between effort and
reward sharply decreased during the intervention period
(2006–2008), and they remained relatively unchanged dur-
ing the post-trial-follow-up (2008–2015). The pattern of
overcommitment and depressive symptoms was somewhat
different. Here, we observe a sharp decrease during the
intervention period, but a steady increase during the post-
trial-follow-up, nearly close to the level at preintervention
(for overcommitment) or slightly beyond the level at prein-
tervention (for depressive symptoms). With respect to the

external control group, the longitudinal tracking of work
stress and depressive symptoms in the SOEP participants
clearly differed from the one observed in the MAN-GO par-
ticipants: the 𝐸-𝑅 ratio slightly increased over time, whereas
the mean score of overcommitment slightly decreased. To
some extent, depressive symptoms elevated over time. We
therefore additionally conducted repeated measures analysis
of variance (RM-ANOVA) to examine the within-group
changes of all work stress indicators and depressive symptoms
across time points among MAN-GO participants and SOEP
participants, respectively. Interestingly, we found all the
variables demonstrated significant changes across 2006–2015
among MAN-GO participants (𝑝 < 0.05), whereas the
changes among the SOEP participants were not significant
(𝑝 > 0.05) (Table 2).

Table 3 shows the results of mixed modeling testing
the long-term effectiveness between the intervention group
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Figure 2: Development of work stress and depressive symptoms during 2006–2015 among MAN-GO participants (𝑛 = 94) and SOEP
participants (𝑛 = 94). RM-ANOVA: repeated measures analysis of variance.

Table 3: Longitudinal tracking of changes in work stress and depressive symptoms across 2006–2015 betweenMAN-GOparticipants (𝑛 = 94)
and SOEP participants (𝑛 = 94).

MAN-GO (versus SOEP) Year MAN-GO ∗ year
Work stress
𝐸-𝑅 ratio −0.23 (−0.34, −0.11) ∗∗∗ 0.04 (0.01, 0.06)∗∗ −0.05 (−0.07, −0.02)∗∗∗

(i) Effort −1.26 (−2.06, −0.45)∗∗ 0.26 (0.08, 0.44)∗∗ −0.35 (−0.54, −0.15)∗∗∗

(ii) Reward 3.64 (1.95, 5.32)∗∗∗ −0.57 (−0.91, −0.24)∗∗∗ 0.83 (0.44, 1.22)∗∗∗

Overcommitment −1.62 (−2.66, −0.59)∗∗ 0.25 (0.03, 0.46)∗ −0.30 (−0.55, −0.04)∗

Mental health
Depressive symptoms −4.67 (−6.90, −2.44)∗∗∗ 0.88 (0.46, 1.29)∗∗∗ −0.83 (−1.34, −0.32)∗∗

Regression coefficients and 95% confidence intervals (CIs); mixed regression, ∗𝑝 < 0.05, ∗∗𝑝 < 0.01, and ∗∗∗𝑝 < 0.001.
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Table 4: Adjusted longitudinal tracking of changes inwork stress and depressive symptoms across 2006–2015 betweenMAN-GOparticipants
(𝑛 = 94) and SOEP participants (𝑛 = 94).

MAN-GO (versus SOEP) Year MAN-GO ∗ year
Work stress
𝐸-𝑅 ratio −0.23 (−0.34, −0.11)∗∗∗ 0.04 (0.01, 0.06)∗∗ −0.05 (−0.07, −0.02)∗∗∗

(i) Effort −1.25 (−2.06, −0.44)∗∗ 0.26 (0.08, 0.44)∗∗ −0.35 (−0.54, −0.15)∗∗∗

(ii) Reward 3.75 (2.06, 5.45)∗∗∗ −0.57 (−0.91, −0.24)∗∗∗ 0.83 (0.44, 1.21)∗∗∗

Overcommitment −1.62 (−2.67, −0.58)∗∗ 0.25 (0.04, 0.46)∗ −0.30 (−0.55, −0.04)∗

Mental health
Depressive symptoms −4.82 (−7.06, −2.59)∗∗∗ 0.88 (0.46, 1.29)∗∗∗ −0.83 (−1.34, −0.32)∗∗

Regression coefficients and 95% confidence intervals (CIs); mixed regression, adjustment for age, partnership, and education at baseline, ∗𝑝 < 0.05, ∗∗𝑝 <
0.01, and ∗∗∗𝑝 < 0.001.

and external control group. The nonlinear relations between
“year” and “work stress” or “depressive symptoms”were taken
in account, as a year-squared term was included (quadratic
effects of “year” were significant 𝑝 < 0.05 in all mixed
regression models, data not shown). Compared to the exter-
nal SOEP participants, the 𝐸-𝑅 ratio in the MAN-GO par-
ticipants was substantially improved (effort was reduced and
rewardwas increased), a significant intervention∗ time inter-
action term was observed (𝑝 < 0.001), and overcommitment
was clearly reduced, with a significant intervention ∗ time
effect (𝑝 < 0.05). Regarding the secondary outcome, depres-
sive symptoms, a similar longitudinal change was found,
where depressive symptoms were significantly decreased
(𝑝 < 0.01 on intervention ∗ time effect) in the MAN-GO
participants. Additional adjustment for age, partnership, and
education at baseline (preintervention in 2006) did not
substantially attenuate or strengthen the magnitude of the
reported effects (Table 4), further confirming the comparabil-
ity of sociodemographic characteristics between MAN-GO
participants and SOEP participants.

4. Discussion

Our 9-year follow-up study based on a randomized wait-
list controlled trial found that this SMI in the workplace
according to a well-established work stress model (i.e., ERI
theory), in particular, using psychodynamic and cognitive
behavioural techniques, showed significant long-term effec-
tiveness preliminarily (for details, please see [23]) and exten-
sively (this current report, with post hoc external control
group), particularly on the effort-reward ratio (𝑝 < 0.001);
though the trajectory of overcommitment and depressive
symptoms did not sustain to the same extent, the long-
term effects on them remained significant (𝑝 < 0.05 and
𝑝 < 0.01, resp.). To the best of our knowledge, three ERI-
based work stress intervention studies at individual level
have been conducted. Mino and colleagues [12] reported
a 3-month randomized controlled trial from Japan with
significant effects on depression. Another two randomized
controlled trials from Germany found the effects of SMI on
work stress and burnout could last for 6 months [13] or 1 year
[14, 40]. Additionally, our current study adds a new piece of
scientific evidence, for the first time, that an individual level
SMI in the workplace could produce long-term effectiveness

over a time course of some 9 years, given the fact that previous
worksite SMIs reported short- or medium-term effects (no
longer than 3 years) only [6, 16].

Several features of our study might contribute to an
explanation of why our worksite SMI can maintain such
long-term effectiveness. First, one earlier intervention study
based on the ERI model found that people who were
highly motivated to participate benefited most [41]. Our
MAN-GO study actively involved members of the workers’
association (“Meisterverein”) representing our target group
in the planning of the study. They iteratively contributed
to the intervention design and the organization of the
project. This early participation may have contributed to
the high proportion of the target group (participation rate
72% [for details see [15]]) that took part, and may have
had some additional influence as most participating workers
had a genuinely high desire to reduce their stress levels at
work. Thus, the procedure was in line with the principle of
participatory action research which represents a particularly
promising strategy [42]. Second, concerning the nature of our
intervention, both cognitive behavioural and psychodynamic
techniques were used.Whereas the CBT is commonly used in
work stress intervention studies [6, 7, 17], the latter one have
not been implemented previously in this context (see [15]).
Referring to the long-term effects of psychodynamic therapy
on depression [20], it may well be that this specific combi-
nation of intervention principles exerted sustained beneficial
effects on participants as they were especially motivated to
focus on and express their emotions and to interpret their
health complaints in the daily context of psychosocial stress
experience, specifically so at work. Psychotherapy research
has also shown that studies providing booster sessions are
likely to contribute to better treatment results compared
to studies that do not provide any further support [22].
Moreover, social support experiencedwithin the intervention
setting may have contributed to a long-term maintenance
of participants’ improved coping behaviour. Thus, this study
has extended research findings of long-term effectiveness of
psychotherapy on common mental disorders from clinical
settings to occupational settings as far as stress management
is concerned. Third, most previous ERI-based intervention
studies focused on its situation-specific components [12–
14, 40], while one study only examined the short-term
effectiveness of intervention on the person-specific com-
ponent of overcommitment [13]. Our study included both
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components by identifying and addressing situation-specific
aspects as well as by modifying critical individual behaviour
(overcommitment). In recent years, intervention research
examined the effects of improved coping with stressful work
in more detail. For instance, several studies reported benefi-
cial effects of becoming psychologically detached from work
on workers’ wellbeing [43, 44]. The notion of “psychological
detachment from work” bears some resemblance with the
concept of overcommitment applied in our study as the
ability to withdraw from work obligations is a key aim of
reducing people’s excessive striving [10, 13]. Therefore, it is
likely that an improved ability to recover from the strain
caused by work stress may have contributed to the observed
beneficial long-term effects. Finally, although our worksite
SMI was focused at the individual level, one of the study
aims was “in the long run, empowering the individual to
influence workplace conditions” [15, page 127]. This aim
can partially be achieved by strengthening the skills and
competences that participants had acquired through our
stress intervention seminar, empowering them to propose
and negotiate distinct improvements of their work organi-
zation. These improvements may concern a more equitable
distribution of work obligations, improved opportunities of
training and promotion, the development of a culture of
appreciation and recognition within the organization, and
an implementation of material and nonmaterial incentives to
reduce the imbalance between high effort and low reward at
work. Clearly, measures at the organizational level need to
be supplemented by labor and social policies at the national
level in order to produce long-term sustainable effects [45].
It should be pointed out that, since the end of 2013, the
Safety and Health at Work Act, which is a national law in
Germany, explicitly requires every company to conduct regu-
lar psychosocial risk assessment among employees [46]. This
significant change regarding work stress management at the
national level might also help to reinforce the impact of
interventions like our study on working people’s health and
wellbeing.

This current report suffers from several limitations. First,
due to the original RCT design applying a wait-list control
group, no internal control group was available at the time
of the follow-up survey. Introducing an external control
group as a post hoc comparison group must be considered
critically when concerning research methodology, because
the power of evaluating long-term effectiveness would be
certainly reduced. As this group could not be randomized we
cannot rule out that unmeasured differences may introduce a
systematic bias, such as motivation to participate in the study
and desire to change their working conditions. In addition,
the MAN-GO participants were from a company, whereas
the participants of the post hoc external control group were
derived from a national cohort. Accordingly the findings
based on mixed statistical approach should be interpreted
cautiously, because clustering was considered within subjects
(years) not between subjects (e.g., cluster of companies).
However, there were no statistically significant differences in
sociodemographic variables, job title, or outcome variables
at baseline between the intervention group and the post hoc
external control group. Second, due to the different measures

of depressive symptoms (HADS in the intervention group
and SF-12 in the external control group), a firm conclusion
concerning the effect on depressive symptomsmaynot be fea-
sible. In particular, depressive symptoms among the MAN-
GO group were sharply decreased during the intervention
period, but it was climbed up to the level at preintervention
during the post-trial-follow-up period. As the secondary
outcome of our study, mental health might be improved
shortly after the reduction of work stress. However, multiple
factors contribute to the trajectory of depressive symptoms.
For example, the impact of macrosocial context should be
considered, that is, the impact of Euro crisis which started
from 2008when our SMI at work was just completed [47, 48].
It is plausible the Euro crisis offsets the effect of intervention
on mental health. Third, due to a high portion of men
working in this part of the industry, no women were included
in this study. Moreover, given the restriction to men with
middle level leadership position, the generalization of the
study findings is clearly limited [49]. Prior ERI-based SMIs
at work which included both men and women [14, 40] did
not identify obvious gender differences regarding the effect
size, suggesting that our findings could also be applicable to
employed women. Fourth, among 262 eligible subjects, 73
(28%) refused to participate in the initial MAN-GO study.
The reason was not clear, the nonparticipants might have low
motivation, or they were not able to join the intervention
activities due to health/work/family issues. Moreover, the
considerable attrition rates (i.e., sample reduction in the
intervention group from 174 to 94 and in the post hoc
external control group from 264 to 94) during the follow-up
deserved attention. This loss might also relate to a healthy
worker effect, such that some workers might have been
unable to participate in the follow-up surveys covering a 9-
year period, either due to severe health problems or due
to employment-related organizational changes. Additional
drop-out analyses were conducted to check whether the
two groups of initial participants and those who remained
till study end differed in main characteristics; we never-
theless did not observe any significant differences between
those who continued to participate in surveys and those
who dropped out during the follow-up (for details, please
see the Supplementary Tables 1 and 2 available online at
https://doi.org/10.1155/2017/2853813).

Finally, we need to bear in mind that the SMI of our
study was mainly focused at the individual level. In general,
individual interventions do not primarily target sources of
stress at work. They are therefore limited in terms of their
impact on some organizational outcomes [50]. It has been
argued that organizational level workplace interventions will
produce more sustainable effects on the health of employees
than interventions targeting the individual level [4, 5]. In spite
of some successful evidence of organizational interventions
[e.g., [51–53]], the findings of organizational interventions
are not consistent. These inconsistencies may result from
differences in the implementation process and methodologi-
cal difficulties in the evaluation [54–57]. Also, according to
recent literature reviews [3, 6, 7], SMIs in the workplace
combining both organizational and individual levels may be
more effective. Notably, two large quasi-experimental studies

https://doi.org/10.1155/2017/2853813
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at the organizational level from Canada provided evidence
of medium-term effectiveness of work stress intervention by
producing a decline of work stress in terms of the 𝐸-𝑅 ratio,
as well as an improvement of mental and physical health in
terms of reduced burnout and reduced musculoskeletal
disorders [58, 59]. Thus, our intervention may serve as a
starting point for future, more comprehensive approaches
combining the individual and organizational levels.

5. Conclusions

In conclusion, this 9-year follow-up study based on a
randomized wait-list controlled trial provides preliminary
evidence of the long-term effectiveness of a SMI in the work-
place, particularly on the effort-reward ratio, while long-term
effects on overcommitment and depressive symptoms were
less pronounced. An intervention based on psychodynamic
and cognitive behavioural techniques and rooted in a solid
stress theoretical framework, such as the ERI model, seems
to be a promising tool for work stress management.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.

Acknowledgments

This research project was funded by the German Federal
Ministry of Education and Research (BMBF, Grant no.
01EL1409B). The authors would like to thank all workers
of this study for their continuous participation; they also
gratefully acknowledge the hosting company for supporting
the stress management workshops and the company’s health
services team for coordinating the study. Specially, they are
indebted to Dr. Heribert Limm (University of Ulm) for his
earlier contribution to this research project.

References

[1] L. Berkman, I. Kawachi, and T. Theorell, “Working conditions
and health,” in Social Epidemiology, L. Berkman, I. Kawachi,
andM. Glymour, Eds., pp. 153–181, Open University Press, New
York, NY, USA, 2014.

[2] Calculating the Cost of Work-Related Stress and Psychosocial
Risks, ISSN: 1831-9351, EuropeanAgency for Safety andHealth at
Work, Bilbao, Spain, 2014, https://osha.europa.eu/sites/default/
files/publications/documents/en/publications/literature reviews/
calculating-the-cost-of-work-related-stress-and-psychosocial-
risks/cost-of-work-related-stress.pdf.

[3] A. D. LaMontagne, T. Keegel, A. M. Louie, A. Ostry, and P. A.
Landsbergis, “A systematic review of the job-stress intervention
evaluation literature, 1990–2005,” International Journal of Occu-
pational Medicine and Environmental Health, vol. 13, no. 3, pp.
268–280, 2007.

[4] N. K. Semmer, “Job stress interventions and the organization of
work,” Scandinavian Journal of Work, Environment & Health,
vol. 32, no. 6, pp. 515–527, 2006.

[5] D. Montano, H. Hoven, and J. Siegrist, “Effects of organisa-
tional-level interventions at work on employees’ health: A sys-
tematic review,” BMC Public Health, vol. 14, no. 1, article no. 135,
2014.

[6] K. M. Richardson and H. R. Rothstein, “Effects of occupational
stress management intervention programs: a meta-analysis,”
Journal of Occupational Health Psychology, vol. 13, no. 1, pp. 69–
93, 2008.

[7] L. E. Tetrick and C. J. Winslow, “Workplace stress management
interventions and health promotion,” Annual Review of Orga-
nizational Psychology and Organizational Behavior, vol. 2, pp.
583–603, 2015.

[8] 2014 work and well-being survey, American Psychological
Association, Washington, D. C, USA, 2014, http://www.apaex-
cellence.org/assets/general/2014-work-and-wellbeing-survey-
results.pdf.

[9] First findings: Sixth EuropeanWorking Conditions Survey, ISBN:
978-92-897-1429-7, European Foundation for the Improvement
of Living and Working Conditions, 2015, https://www.euro-
found.europa.eu/sites/default/files/ef publication/field ef doc-
ument/ef1568en.pdf.

[10] J. Siegrist, “Adverse health effects of high-effort/low-reward
conditions,” Journal of Occupational Health Psychology, vol. 1,
no. 1, pp. 27–41, 1996.

[11] J. Siegrist and J. Li, “Associations of extrinsic and intrinsic
components of work stress with health: a systematic review of
evidence on the effort-reward imbalance model,” International
Journal of Environmental Research and Public Health, vol. 13, no.
4, article 432, 2016.

[12] Y. Mino, A. Babazono, T. Tsuda, and N. Yasuda, “Can stress
management at the workplace prevent depression? A random-
ized controlled trial,” Psychotherapy and Psychosomatics, vol. 75,
no. 3, pp. 177–182, 2006.

[13] B. Aust, R. Peter, and J. Siegrist, “Stress management in bus
drivers: A pilot study based on the model of effort-reward
imbalance,” International Journal of Stress Management, vol. 4,
no. 4, pp. 297–305, 1997.

[14] T. Unterbrink, R. Pfeifer, L. Krippeit et al., “Burnout and effort-
reward imbalance improvement for teachers by amanual-based
group program,” International Archives of Occupational and
Environmental Health, vol. 85, no. 6, pp. 667–674, 2012.

[15] H. Limm,H. Gündel, M. Heinmüller et al., “Stress management
interventions in the workplace improve stress reactivity: a
randomised controlled trial,” Occupational and Environmental
Medicine, vol. 68, no. 2, pp. 126–133, 2011.

[16] J. Ruwaard, A. Lange, M. Bouwman, J. Broeksteeg, and B.
Schrieken, “E-mailed standardized cognitive behavioural treat-
ment of work-related stress: A randomized controlled trial,”
Cognitive Behaviour Therapy, vol. 36, no. 3, pp. 179–192, 2007.

[17] K. S. Bhui, S. Dinos, S. A. Stansfeld, and P.D.White, “A synthesis
of the evidence for managing stress at work: A review of the
reviews reporting on anxiety, depression, and absenteeism,”
Journal of Environmental and Public Health, vol. 2012, Article
ID 515874, 2012.

[18] C. Brettschneider, H. Djadran, M. Härter, B. Löwe, S. Riedel-
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