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Prolonged psychosocial stress at work has been shown to be a
risk factor for ill health, particularly mental disorders, as well as
for productivity loss and economic burden. Consequently, stress
management interventions (SMI) in the workplace have received
increasing attention from researchers as well as employers and
employees [1]. Generally, SMI at the individual level with the
largest effects on mental health are based on psychotherapeutic
principles, mostly cognitive-behavioral therapy and psychody-
namic therapy. The long-term effectiveness, i.e., over a period of
up to 10 years, of different types of psychotherapy on common
mental disorders has been recently confirmed in clinical settings
[2]. Respective evidence in occupational settings is still lacking
today. SMI in the workplace could best be based on theoretical
models that include a personal as well as a situational component
of intervention. The Effort-Reward Imbalance (ERI) model [3] is
one such model that has been used to guide intervention studies
in recent years [4-7]. The ERI model includes the situation-spe-
cific component, which emphasizes the harmful effects of failed
reciprocity between efforts spent at work and rewards received in
turn (high effort/low reward), and the person-specific compo-
nent termed ‘overcommitment’, which is a distinct pattern of
coping with demanding situations characterized by an inability
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to withdraw from work obligations. However, current knowledge
concerning SMI at work is restricted to short- or medium-term
evaluations, usually of weeks, but of no more than 3 years [1].
Therefore, there is reason to assume that a theory-driven indi-
vidual-level SMI in the workplace (as with the ERI model) that
draws on psychotherapeutic techniques may have sustained ef-
fects on psychosocial work stress and mental health over a pro-
longed period of time, i.e., several years.

We conducted an individual-level SMI at work in Germany in
terms of a randomized controlled trial with a 1-year follow-up
period. The results showed this SMI to be effective in improving
stress management abilities (a reduction of perceived stress reac-
tivity) and additionally demonstrated a tendency towards a re-
duction of psychosocial work stress and an improvement in men-
tal health. Importantly, this SMI was the first where psycho-
dynamic principles and cognitive-behavioral techniques were
applied together in the occupational setting, and it was explicitly
based on a stress-theoretical model (ERI) addressing the situa-
tional (high effort/low reward) and personal (overcommitment)
aspects of sustained stress experience [details in 7]. In order to
determine the effects of this SMI in the workplace 9 years after its
initiation (2006), we conducted a follow-up survey.

Here we report the long-term effectiveness on psychosocial
work stress and mental health. Briefly, in 2006, 174 eligible par-
ticipants (male industrial managers with middle-level leadership
positions) were randomized after the initial evaluation into an
intervention group or a wait-list control group. The intervention
group was offered an SMI in 2007, and the control group received
the same SMI in 2008. Two surveys were conducted after the SMI
training, in 2007 (n = 154) and in 2008 (n = 131), respectively.
We conducted a follow-up survey in 2015. In total, 94 partici-
pants who had completed all the questionnaire surveys were in-
cluded. The dropout analyses showed that the final sample was
not significantly different from the dropout sample in terms of
sociodemographic, psychosocial and mental data (not shown). In
this study, psychosocial work stress as the primary outcome and
depression and anxiety as the secondary outcome were repeat-
edly measured by the standard Short-ERI questionnaire [8], and
the Hospital Anxiety and Depression Scale (HADS) [9], respec-
tively.

Given the fact that both the intervention group and the wait-
list control group received the SMI, these groups were merged in
order to increase statistical power for the follow-up analyses, in-
dependent of the timing and amount of SMI they had received
(intention-to-treat). Three time points were selected: preinter-
vention (2006), postintervention (2008) and posttrial follow-up
(2015). Firstly, a repeated-measures analysis of variance across
the 3 time points was performed, and we found that results were
significant (p < 0.05) for all indicators of psychosocial work stress
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Table 1. Psychosocial work stress and mental health changes from 2006 to 2015 among 94 study participants

Variables 2006 2008 2015 Preintervention/  Postintervention/
(preintervention) (postintervention) (posttrial follow-up) postintervention follow-up
differences differences

Psychosocial work stress

E-R ratio 0.74+0.23 0.61+0.28 0.62+0.25 -0.13£0.29%** 0.02+0.31
Effort 8.67x£1.78 7.71£2.40 7.91+£2.49 -0.96£2.22%** 0.18+2.78
Reward 28.65+4.93 31.18+4.71 30.85+4.81 2.5745.59%F* -0.34+£5.20

Overcommitment 13.98+3.64 12.83+3.42 13.44+3.92 -0.98+£3.59* 0.63+3.60

Mental health

Depression 4.62+3.24 3.37+£2.85 4.64+3.91 -1.24+2.89%** 1.26+3.72%%*

Anxiety 6.21+£3.17 4.82+2.93 5.92+3.72 —-1.39+3.23%%* 1.10£3.79**

Values are expressed as mean * SD. Paired t test. * p < 0.05, ** p < 0.01, *** p < 0.001.

and mental health (data not shown). Then, the differences of
psychosocial work stress and mental health between preinter-
vention and postintervention (2006-2008) and between postint-
ervention and posttrial follow-up (2008-2015) were analyzed us-
ing the paired Student t test. As seen in Table 1, psychosocial
work stress sharply decreased during the intervention period
(2006-2008), the imbalance between effort and reward (E-R ra-
tio) dropped from a mean value of 0.74 to 0.61 (p < 0.001), and
the mean score of overcommitment declined from 13.98 to 12.83
(p < 0.05); during the posttrial follow-up (2008-2015), these val-
ues remained relatively unchanged. The data therefore suggest
both short- and long-term effectiveness of this intervention on
psychosocial work stress. The pattern of depression and anxiety
was somewhat different. Here, we observe a sharp decrease dur-
ing the intervention period (p < 0.001), but an increase during
the posttrial follow-up that reached almost the preintervention
level. The mechanism for the changes in mental outcome was not
evident. Age effect might be considered, given that mental dis-
orders measured by HADS are continuously increasing with age
in the general German population [10]. Our SMI focused on the
identification and solving of work stress problems rather than
mental problems, and there are many other risk factors beyond
work stress that influence the mental status, so the effect on work
stress after 9 years appears more pronounced than that on men-
tal outcomes.

To the best of our knowledge, this is the first SMI study based
on a stress-theoretical model and conducted in an occupational
setting covering a period of 9 years. Previous ERI-based inter-
vention studies at the individual level reported on much shorter
follow-up periods. Mino et al. [4] conducted a 3-month, ran-
domized controlled trial in Japan with significant effects on de-
pression. Two further randomized controlled trials in Germany
found effects of SMI on work stress and burnout over a period
of 6 months [5] or 1 year [6]. Importantly, our study, using psy-
chodynamic principles together with cognitive-behavioral tech-
niques, documented a significant improvement in psychosocial
stress and mental health at work, thus extending the research
findings of long-term effectiveness of psychotherapy on com-
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mon mental disorders from the clinical to the occupational set-
ting [2].

However, several limitations need to be taken in account.
First, our SMI did not include organizational-level measures. It
has been suggested that SMI in the workplace combining both
organizational and individual levels might be more effective [1].
Thus, our results may have underestimated the potential benefits.
Second, due to the research design of a wait-list controlled trial,
no internal control group was available for comparison at the
time of the follow-up survey. Thus, we could only examine lon-
gitudinal differences across several time points within the study
sample. Third, due to a high prevalence of males in this branch
of industry, we cannot generalize the findings to working women
or to other occupational groups. Finally, even though we had no
indication that the final sample participating in all surveys over
9 years was significantly different from the initial sample, the
healthy worker effect could not be ruled out. Workers with high
levels of work stress and/or severe mental disorders might not
have been followed up, due to long-term absence for sickness or
even an exit from the labor market. Clearly, more research is war-
ranted to be able to better understand and confirm the long-term
effectiveness of SMI in the workplace and promote a healthy and
productive work environment.
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