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Background: Physicians, especially psychiatrists, have a high risk of job-related stress,
and mental impairment. In our study we examined changes in private and occupational
stress factors and mental health within a decade. The legislative reduction of physicians’
working hours in Germany during this period made it possible to investigate the impact
of working hours in particular.

Methods: Questionnaires were administered at two psychiatrist meetings (2006
and 2016) about job and family situation, depressiveness, burnout and effort-reward
imbalance. A total of N = 1,797 datasets were analyzed.

Results: Working hours and free weekends were associated with mental health indices.
Correlation analyses showed that a reduction in weekly working hours and working
days at weekends was related to reduced scores for effort-reward-imbalance, burnout
and depression.

Conclusions: Our data show changes in workplace stress and mental health in
psychiatrists in a decade in which a reduction in working hours has been required by law.
These results can provide indications of effective prevention strategies in the professional
context of physicians working in psychiatry.

Keywords: burnout, depression, effort-reward-imbalance, psychiatrists, job strain

INTRODUCTION

International studies clearly demonstrate that physicians are at an elevated risk to experience job-
related stress and the possible concerns for mental well-being (1-3). The frequency of suicides
among physicians is reported to be 1.4-2.7 times higher than in the general population and also
higher than in other academic professions, such as chemists, police officers, veterinarians or social
workers (4, 5). At the same time, systematic reviews show a significant impact of physicians’ own
health on the quality of patient care (6, 7). Physicians at acute risk for burnout and depression have
an increased malpractice rate (i.e., a higher medical error rate) (6-8).
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This highlights the importance of investigating job-related
stress and possible influencing factors in the medical profession
in order to be able to take preventive action. One important factor
modulating the effect of work stress of physicians is long working
hours (6, 9). Long working hours and frequent on-call duties lead
to high burnout rates (6). Conversely, the reduction of working
hours leads to decreased burnout rates (10), as demonstrated in
longitudinal studies (11, 12).

Besides burnout rates, a reduction in working hours is
also associated with improvements in important mental health
indices. Both working time effects are reflected in the effort-
reward-imbalance model on job-related stress and its effects on
mental health (13, 14). This model represents the theoretical
framework based on which we may predict that improvements
in working conditions will positively affect burnout and affective
well-being indices. Numerous cross-sectional and longitudinal
studies among health care professionals clearly demonstrate the
association between effort-reward-imbalance and mental health
(9, 13, 15). The effect of working hours in psychiatrists is of
particular interest since the suicide rate for physicians working
in the psychiatric field is higher than in most other medical
disciplines (4, 16), suggesting that the level of personal and
emotional demands is nowhere higher than among mental health
professionals (17-19).

Studies among health care professionals originate mostly
from outside Europe and/ or comprise of relatively small (N <
800) cohorts. However, the legislative and health care systems
are somewhat different between Europe and the rest of the
world. In 2006, a nationwide survey of hospital physicians
working hours in Germany showed that the legal regulations
differed widely from those of other European countries and
that the workload of physicians in Germany in particular was
very high by international standards. One reason was that the
regulation of on-call duties in Germany led to longer working
hours compared to international standards (20). In a survey
of the participants of the annual meeting of the German
psychiatric association (deutsche Gesellschaft fir Psychiatrie,
Psychotherapie, Psychosomatik und Nervenheilkunde DGPPN)
conducted in 2006, we found high rates of occupational
stress, burnout and depression when compared to the general
population. In 2007 the Working Hours Act came into force
in Germany (21). Years earlier, the European Court of Justice
had ruled in favor of Spanish hospital physicians in a landmark
decision on the earlier dispute as to whether on-call duty is
working time or not. German lawmakers then followed suit (22).
The Working Hours Act was amended in 2003 to comply with
European law. Accordingly, also on-call duty became working
time in Germany (22). This meant that on-call duty, where
the physician is on-site at the hospital or practice, had to be
counted as working time and counted in the legally permissible
total working time. Previously, on-site physician on-call time was
counted as on-call time that could be performed from home.
The legislative change of 2007 thus reduced the total working
time allowed for physicians, which, apart from few regulated
exceptions, is set to 48 h in Germany (23).

This legislative change offered the opportunity to investigate
regulatory effects on working hours and the expected

improvements in job-related stress, burnout and depressiveness
in psychiatrists. To this end, we undertook a second survey at
the same annual meeting, 10 years after the first survey, adopting
a similar setting and design to compare mental health indices
of congress participants between 2006 and 2016. We expected
a reduction of working hours as an effect of the intervention,
accompanied by a reduction in job-related stress, burnout,
and depression.

The positive effects of reducing working hours (measured
as full-time equivalents units) have already been investigated
by Shanafelt et al. (12), reporting improvements in burnout
and satisfaction. However, this study examined the effects of
voluntary reductions (on the worker’s own initiative) rather than
those following a legislative intervention. However, a reduction
in working hours required by law may have a different effect on
an employee’s reward experience than a self-chosen reduction
in working hours by part-time work. We were specifically
concerned with the effect of a reduction in working hours
initiated by the legislator and implemented by the hospitals
on occupational stress in form of the effort-reward-imbalance
of psychiatrists.

Because the survey took place 9 years after the legislative
change was enacted, there was time for the regulations to
be adopted in the health care systems and the possible
turbulences due to this legal change to have settled. This
extended time period also reduced the risk of bias of short-
term effects due to potential uncertainty, anger, frustration
or simply the knowledge of pending relief that may have
occurred during the transition period of implementation.
Furthermore, mental health improvements due to occupational
stress may be expected to become manifest some time after
a change.

METHODS

We surveyed psychiatrists at the annual meeting of the German
Psychiatric Association (DGPPN) in 2006 and 2016. This meeting
is the largest of this character and had in 2010 about 8,000
registered participants (24).

The two surveys were designed as cross-sectional studies. In
estimating the effect of legislative regulations, we were interested
in comparing individuals that had the same position and job
description. Over the 10 years that separated the two samples
the positions of the individuals in question would likely have
changed. For example, junior doctors have become consultants,
consultants have retired, and the junior doctors of the later
sample were students at the time the first sample was collected.
For this reason, we consider a cross-sectional design to be
sufficient to capture the information on the effects of legislative
change instead of a cohort study following the same participants
over a 10 year-period.

Data collection was carried out in the same way for
both surveys at the 2006 and 2016 conferences. Paper-and-
pencil questionnaires were distributed directly to the congress
participants to achieve higher study attendance than expected
when surveys are conducted via mail or e-mail (25).
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The questionnaires included an explanation of the study, a
data protection explanation and information on how to give
consent to participate. The participants agreed to participate
in the study by completing and returning the questionnaires.
The sheets were returned anonymously in a locked box at
an information desk in the foyer, or by post or e-mail. A
contact person at the information stand was available for further
questions during the entire survey period. Posters were also used
to inform about the survey.

The questionnaires in 2006 and 2016 were almost identical
and included questions on demographics such as age, gender and
marital status. In addition, questions were asked about the private
and professional life situation and the medical history. To assess
working hours, participants were required to report the average
actual total weekly working hours and the number of weekends
without on-call duty. Although working hours may not always
be exactly equivalent to workload, we took the former to be a
reasonable approximation of the latter in the present study, given
the structured character of work in hospitals and in practitioners.
Furthermore, indicators such as free week-ends appear to reflect
workload accurately.

Standardized instruments were used to record occupational
stress (effort-reward-imbalance), burnout and depression (21,
26-30). A total of N = 2,426 (in 2006) and N = 2,689
questionnaires (in 2016) were enrolled. Of these, N = 1,239
(2006) and N = 1,088 questionnaires (2016) were returned.
Item non-response reduced the available questionnaires to N
= 997 (2006) and N = 800 (2016). Complete information was
available from N = 997 in 2006 (89.18%) and N = 800 in
2016 (90.60%). We compared the samples that were included
in the data analysis (analysis sample 2006 and 2016) with the
samples with missing information in the rating scales (ERI,
BDI-II, MBI) (missing sample 2006 and 2016) with regard
to family, occupational and health characteristics using the
chi-square test and Mann-Whitney U-test, respectively. This
allowed us to identify any systematic differences between the
analysis samples and the missing samples. This revealed that
missingness was completely at random for most predictor
variables, with some exceptions. Briefly, excluded participants
were on average 4 years older, more often men, not reporting
partnership status, less often had children, worked more often
in private practice, and more often worked in a senior
position. For this reason, while tests of comparisons adjusted
for these factors, the mean values taken by these scales as
reported in the Results should be taken with caution, given
that they may not be fully representative of the sample of
congress attendees.

Missing information on age, sex, profession, and outcome
variables (ERI, OC, BDI-II, MBI, see below) were excluded
(listwise deletion). Missing data on other items were coded with
a dummy variable as “not reported,” so they could be retained in
the present analysis (see Table 1).

The institutional review board of the University of Ulm
approved the study design (192/16).

Psychometric Tests
We used the following instruments in our surveys.

Beck Depression Inventory

The Beck Depression Inventory II is a self-evaluation tool for
assessing the severity of depression. For the survey in 2016, the
validated German translation of the BDI-II was used (27). A total
of 21 items based on the DSM-IV criteria for major depression
are assessed on a four-point scale with increasing severity from
0 to 3 points. Exceptions are the items “changes in sleep habits”
and “changes in appetite,” which are assessed on a 7-point scale.
As according to the DSM-IV criteria, the items inquire about
changes in mood in the previous 2 weeks. With a cut-off of
0-13 points there is evidence of minimal or absent depression,
mild depression in 14-19 points, moderate depression in 20-28
points and severe depression in 29-63 points. Inclusion of the
relevant DSM-IV criteria in the items provides a convergent
validity (32).

For the previous survey in 2006, the validated German version
of the original BDI was used (21). The BDI contains 21 items,
each with four statements, with increasing severity, for measuring
depression symptoms. After summing the points assigned from 0
to 3, the cut-off of a minimal or non-existent symptomatology is
set at <11, a mild to moderate symptomatology at 11-17 and a
clinically relevant symptomatology at >18 points.

As a further development of the BDI some items were added
to BDI-II for the complete recording of the DSM-IV criteria for
depression, while diagnosis-unspecific items were removed (30).
Furthermore, a distinction between the increase and decrease of
the items “appetite and sleep” was added (27).

For the comparative analysis of the data from 2006 and
2016, a common BDI categorization was established based on
a dichotomization between “depressive” and “non-depressive”
status. To categorize participants as “depressive” in the BDI, the
cut-off was set at > 10 overall points, while in the BDI-II the
cut-off was > 13 overall points (21, 26, 27, 30).

Maslach Burnout Inventory D

We used the only German version of the MBI by Maslach and
Jackson (MBI-D) (28, 33), which is authorized by Maslach (34).
Since the 1992 version of this translated instrument has been
revised and reviewed but not yet published, the approval was
given by Prof. J. Glaser of the University of Innsbruck.

The MBI-D consists of 21 items ranging from 1 (never) to 6
(very often). The scale contains the three dimensions of burnout:
emotional exhaustion (MBI-EE) (9 items), depersonalization
(MBI-DP) (5 items) and personal accomplishment (MBI-
PA) (7 items). Emotional exhaustion refers to an emotional
overload caused by work. Depersonalization means a detached,
pejorative, cynical attitude toward the patient. Personal
accomplishment reflects feelings of efficiency and fulfillment
through the profession. In contrast to the other two dimensions,
personal accomplishment is a positive aspect. In the evaluation,
higher values for emotional exhaustion and depersonalization
therefore indicate a higher risk of burnout, while lower
values for personal accomplishment indicate a higher risk
of burnout.

The comparison of burnout measured with MBI with other
constructs such as stress measured with ERI is possible using the
semi-continuous outcome variables (item mean and sum score)
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TABLE 1 | Comparison of family, occupational and health characteristics.

2006 2016 p v

N % N %
Gender
Female 466 46.74 434 54.25 0.002 —0.0746
Male 531 53.26 366 45.75
Partnership
No 115 11.63 123 15.38 0.046 0.0585
Yes 801 80.34 608 76.00
Not reported 81 8.12 69 8.62
Children
No 300 30.09 295 36.88 0.008 0.0736
Yes 682 68.41 497 62.12
Not reported 15 1.50 8 1.00
Full-time contract
100% 844 84.65 577 7212 0.000 0.1569
<100% 149 14.94 210 26.25
Not reported 4 0.40 13 1.62
Main occupation
Private practice 310 31.09 225 28.12 0.001 0.0912
Hospital 659 66.10 523 65.38
Not reported 28 2.81 52 6.50
Working position
Senior position 568 56.97 461 57.63 0.000 0.0938
Assistance position 401 40.22 287 35.88
Not reported 28 2.81 52 6.50
Acute/chronic illness
No 702 70.41 471 58.88 0.000 0.1204
Yes 295 29.59 329 41.12
Not reported 0 - - -
Medication intake
No 751 75.33 499 62.38 0.000 0.1399
Yes 246 24.67 301 37.62
Not reported 0 - - -
Antidepressant intake
No 943 94.58 759 94.88 0.784 —0.0065
Yes 54 5.42 4 5.12
Not reported 0 - - -
Sedative intake
No 969 97.19 775 96.88 0.693 0.0093
Yes 28 2.81 25 3.12
Not reported 0 - - -
Analgesic intake
No 931 93.38 712 89.00 0.001 0.0778
Yes 66 6.62 88 11.00
Not reported 0 - - -
Work missed due to overload
No 879 88.16 687 85.88 0.150 0.0340
Yes 118 11.84 113 1412
Not reported 0 - - -

(Continued)
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TABLE 1 | Continued

2006 2016 P "4
N % N %
Currently in psychotherapy
No 949 95.19 747 93.38 0.098 0.0391
Yes 48 4.81 53 6.62
Not reported 0 - -
Previously in psychotherapy
No 706 70.81 555 69.38 0.508 0.0156
Yes 291 29.19 245 30.63
Not reported 0 - -
Depression in medical history
No 580 58.17 496 62.00 0.100 —0.0388
Yes 417 41.83 304 38.00
Not reported 0 - -
Of which diagnosed by a No 290 67.29 180 58.06 0.010 0.0944
specialist
Yes 141 32.71 130 41.94
Not 0 - -
rep.
Suicide attempt
No 973 97.59 782 97.75 0.826 —0.0052
Yes 24 2.41 18 2.25
Not reported 0 - -
2006 2016 p R 95% Conf. interval
N M SD N M SD
Age 997 44.4 8.55 800 48.3 104 <0.001 —0.20 (—0.24 to —0.15)
Number of children (when yes) 601 1.69 1.03 481 1.19 11 <0.001 0.23 (0.17-0.28)
Work hours (per week) 997 49.3 12 800 46.5 11.9 <0.001 0.11 (0.07-0.16)
Full-time employees 844 52.1 101 577 50.6 9.9 <0.001 0.14 (0.04-0.25)
Part-time employees 149 33.6 9.6 210 35.3 9.7 0.084 —0.18 (—0.39-0.03)
Free weekends (per month) 997 2.35 0.97 800 2.8 0.965 <0.001 —0.22 (—0.27-0.18)

P-Values from Chi Square-Test and for continuous data from Mann-Whitney-U-Test. Effect size (31).

of the MBI. We used item means to address the problem of
missing items. We also calculated the sum scores, as they allowed
for better comparability with data from the literature.

The categorical consideration of burnout, measured with
MBI, allows a quick and rough estimate of the prevalence,
which is sometimes necessary and helpful in a medical context.
The difficulty here is that there are no standardized cut-off
values for MBI. Therefore, after consultation with Prof. J. Glaser
from the University of Innsbruck (oral communication in 2006
and 2016) we used the cutoff > 4.5 points (item mean) for
the domain emotional exhaustion. According to the theory of
Maslach et al. emotional exhaustion is considered the core
dimension of burnout and the most obvious manifestation of
this complex construct (35). Therefore, we focused solely on
emotional exhaustion. This decision is also supported by the
results of Wang et al. (36) and Weigl et al. (37). They report
that emotional exhaustion in particular is significantly related to
long working hours, high job effort and low reward (36) and that

this dimension of burnout is particularly influenced by ERI with
effects on the quality of care (37).

Effort-Reward-Imbalance

The effort-reward-imbalance questionnaire (ERI) measures effort
and reward in the occupational context and relates them to each
other (ERI ratio). Five items refer to effort, 11 items refer to
reward. Higher effort is reflected in higher scores, ranging from
1 (does not apply) to 5 (does apply). The sum scores for effort
range from 5 to 25. Lower reward is reflected in lower scores
with the sum score from 11 to 55. To compute the ERI ratio, the
effort score is divided by the reward score and then multiplied
by a correction factor to correct the difference in the numbers of
items of the two scales. Imbalance between effort and reward is
present when the value is over 1 (29, 37). Overcommitment (OC)
is recorded by 6 items ranging from 1 (low) to 4 (high) with sum
scores from 6 to 24. A score > 16 indicates a high risk developing
somatic or mental stress symptoms (13, 14, 29).
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TABLE 2 | Average treatment (year) effect from observational data using logistic models after propensity-score matching (2016 vs. 2006), caliper 0.15.

N =1,797 ATE coef. Al robust std. err. z P> |z 95% Conf. interval

Work hours (per week) —0.21 0.68 —-0.32 0.752 —1.54 1.1
Free weekends (per month) 0.33 0.06 5.9 0.00 0.22 0.44
ERI effort -1.14 0.21 —5.48 0.00 —1.55 -0.73
ERI reward 3.60 0.38 9.38 0.00 2.85 4.36
ERI esteem 1.10 0.21 5.12 0.00 0.68 1.52
ERI job security 0.72 0.09 8.08 0.00 0.54 0.89
ERI job promotion 1.74 0.17 10.43 0.00 1.42 2.07
Effort-reward-ratio -0.12 0.02 -8.2 0.00 -0.15 -0.10
Overcommitment —-0.79 0.21 —-3.75 0.00 —1.21 —0.38
ERI categorial —0.38 0.02 —4.64 0.00 —0.11 —0.05
OC categorial —0.05 0.02 —2.08 0.04 -0.10 0.00
MBI-EE item scores -0.35 0.05 —6.85 0.00 —0.45 -0.25
MBI-DP item scores —0.16 0.04 —-3.7 0.00 —-0.24 —-0.07
MBI-PA item scores 0.14 0.03 4.78 0.00 0.08 0.20
MBI-EE sum scores -3.13 0.46 —6.85 0.00 —4.04 —2.24
MBI-DP sum scores —-0.79 0.21 3.7 0.00 —1.20 -0.37
MBI-PA sum scores 0.10 0.21 4.78 0.00 0.58 1.39
MBI-EE categorial -0.19 0.04 —4.78 0.00 -0.27 —0.11
MBI-DP categorial -0.16 0.04 —4.33 0.00 —0.23 —0.08
MBI-PA categorial 0.05 0.02 2.66 0.01 0.01 0.09
BDI categorial —0.08 0.02 —4.01 0.00 -0.12 -0.04
Work missed due overload 0.02 0.02 0.81 0.42 —0.02 0.05
Currently in psychotherapy 0.00 0.01 —0.04 0.97 —0.03 0.03
Previously in psychotherapy —0.02 0.03 —0.83 0.41 —0.08 0.03
Depression in medical history —0.06 0.03 —2.24 0.03 -0.12 —0.01
Suicide attempt —0.01 0.01 —0.74 0.46 —0.02 0.01
Medication intake 0.08 0.03 3.15 0.00 0.03 0.13
Antidepressant intake —0.01 0.01 —-0.47 0.64 —0.03 0.02
Sedative intake 0.00 0.01 0.48 0.63 —0.02 0.03
Analgesic intake 0.04 0.02 2.6 0.01 0.01 0.07
Acute/chronic illness 0.09 0.038 3.4 0.00 0.04 0.15

Matching variables were sex (men, women), age (years), full-time contract (no, yes, not reported); main occupation (private practice, hospital, not reported), working position (senior
position, assistance position, not reported). Al, robust Abadie-Imbens standard errors with caliper of 0.15. Reading example: The average number of free weekends is significantly

different between years indicating an average increase in free weekends of 0.33 per month.

Statistical Analysis

Statistical computations and data management were performed
with the Statistical Package for the Social Sciences (SPSS),
Version 24.0 and Stata 151 SE (Stata Corp. College
Station, USA).

Bivariate Analysis

To identify differences between the cohorts in 2006 and 2016
with respect to occupational and personal factors as well as
occupational stress and mental health, we first tested the
significance of all categorical variables. To estimate the average
unadjusted differences between the 2006 and 2016 surveys,
we used Chi-square-tests. We tested continuous variables on
skewness and kurtosis for normal (gaussian) distribution. If
there was no normal distribution and different sample sizes, we
used Mann-Whitney U Tests. Statistical significance was defined
as p < 0.05.

Statistical Matching

To compare the data sets of both years and to minimize the
risk of bias through confounding covariates, we performed
statistical matching. Propensity score matching was conducted
prior to estimating models of change between the two cohorts
(Cf. Table 2). A propensity score matching is appropriate for
comparing exposed and non-exposed groups in observational
data (38). In our study we used propensity scores from a number
of matching variables that can be assumed to affect working time
and job-related stress to compare similar findings on the outcome
variable of interest. The matching variables were: sex (male vs.
female), age (years), working full-time vs. part-time, working in
hospital vs. private practice, leadership vs. subordinate position.
Before calculating propensity scores we transferred missing data
from all categorical variables into a missing category. This
allowed us to integrate as much information as possible into the
model (39).
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Correlation Analyses

We investigated potential correlations between socioeconomic
and job factors and occupational stress and mental health by
means of correlation analyses (Pearson’s correlations) (31). We
chose independent variables that we assumed to have an influence
on the experience of stress: sex, working position, work hours,
free weekends, having children, having a partner. Dependent
variables were the scores of the rating scales (ERI, OC, MBI-
EE). In the analysis of burnout, we only included emotional
exhaustion, as this dimension is considered the core aspect of
burnout and the main symptom (38). There is also evidence that
emotional exhaustion is influenced by long working hours, high
effort and low reward experience in the job, and the latter, in turn,
influences the quality of care (31, 39). In the correlation analyses,
we combined 2006 and 2016, as we wanted to know in general
whether there were correlations between potential stress factors
in professional and private life and mental health scores. The “not
reported” categories were excluded from this analysis.

RESULTS

Descriptive Data Analysis

In the decade studied, the proportion of participating females
changed from 46.74% (2006) to 54.25% (2016). The mean age
increased significantly by 3.9 years from 44.4 in 2006 to 48.3 years
in 2016 (Cf. Table 1).

Private Life

In 2016 significantly fewer psychiatrists surveyed reported living
in a relationship with a partner (2006: 80.34%; 2016: 76.00%) and
significantly fewer psychiatrists reported having children in 2016
(62.12%) compared to 2006 (68.41%). The number of children
living in the household of the participants at the time of the
survey was significantly lower in 2006 (mean: 1.69) than in 2016
(mean: 1.19). (Cf. Table 1).

Occupational Life

In 2016 significantly fewer psychiatrists surveyed reported
working full-time than in 2006 (reduction of around 12
percentage points, 2006: 84.65%; 2016: 72.12%). The number of
those in a senior position was slightly higher in 2016 (57.63%)
compared to 2006 (56.97%), while the percentage points of those
in a subordinate position decreased by 4.3 percentage points. And
in 2016 nearly 3 percentage points fewer psychiatrists surveyed
reported working in private practice than in 2006 (28.12%),
while the proportion of those working at the hospital remained
virtually unchanged (2006: 66.10%; 2016: 65.3%) (Cf. Table 1).

Changes in Working Hours, Medical

History, and Health

Working Hours

The number of working hours per week was about 3 h higher
among psychiatrists surveyed in 2006 than among psychiatrists
surveyed in 2016. The number of weekends without being on
duty was significantly higher in the 2016 sample (mean: 2.8)
compared to the 2006 sample (mean: 2.35) (Cf. Table 1). Even the
working hours of full-time employees were significantly higher in

the 2006 sample (mean: 52.1) compared to 2016 (mean: 50.6).
Hence, the reduction in working time in the surveyed decade
cannot be solely attributed to more part-time work or a higher
number of individuals likely to work part-time, such as women.
(Cf. Table 1).

Health and Medical History

Despite the improvement in working time, we found no
significant difference in the frequency of being on sick leave due
to overload between the 2006 sample and 2016 sample (2006:
11.84%; 2016: 14.12%).

However, there was a significant increase of those who claimed
to have an acute and/or chronic illness at the time the survey was
taken [over 12 percentage points from 2006 (29.59%) to 2016
(41.12%)]. The number of participants taking medication was
lower in the 2006 sample (24.67%) compared to the 2016 sample
(37.62%). Especially the intake of analgesics has nearly doubled
in the decade (2006: 6.62%; 2016: 11.00%). The groups did not
differ significantly regarding the occurrence of depression in the
medical history (2006: 41.83%; 2016: 38.00%). The number of
those whose depression in the medical history has been diagnosed
by a specialist, however, was significantly lower in the 2006
sample (32.7%) than in the 2016 sample (41.9%) (Cf. Table 1).

In 2016, significantly more of the psychiatrists surveyed were
in ongoing psychotherapeutic treatment than in 2006 (6.62 vs.
4.81%). Meanwhile, the number of those who were previously
in psychotherapeutic treatment remained stable. In 2016 fewer
participants answered yes to the question about suicide attempts
than in 2006 (N = 18 vs. N = 24). Since the number of cases is
low, statements on significance must be interpreted critically.

Burnout Dimensions

In all three dimensions of the burnout construct in the
Maslach Burnout Inventory, a significant improvement was
shown by item means and sum scores (Cf. Table 3A). Similarly,
the dichotomous analysis of the data of the core dimension
emotional exhaustion showed an improvement. In 2006 11.3%
(N = 113) of the surveyed psychiatrists reached the 4.5 cutoff for
the core dimension of emotional exhaustion. In 2016 it was 5.0%
(N =40) (p < 0.001; Cf. Figure 1).

Effort-Reward-Imbalance

The effort-reward ratio was significantly lower (by 10% points)
in the 2016 sample compared to the 2006 sample (Cf. Table 3A).
Values > 1, indicating an effort-reward-imbalance, were reached
by 18% (N = 180) of the participants in 2006 and by 7.4%;
(N =59) in 2016 (p < 0.001). The number of those showing
overcommitment was higher in the 2006 sample compared to the
2016 sample (2006: 25.9%, N = 258 vs. 2016: 21.1%, N = 169;
p < 0.05) (Cf. Figure 1).

Depression

In 2016, 12.8% (N = 102) of the congress participants reached
values in BDI-II that indicate depression. In 2006, even more
(20.4%; N = 203) reached values indicating depression (BDI) p
< 0.001. Since we used different versions of the BDI in 2006 and
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TABLE 3A | Comparison of questionnaire scores of the study samples in 2006 and 2016.

Questionnaire scores 2006 2016 D 95% Conf. interval
(N =997) (N = 800)
MBI (item means) M SD M SD P
Emotional exhaustion 3.31 0.952 2.93 0.91 <0.001 0.42 (0.32-0.51)
Depersonalization 2.28 0.768 2.09 0.738 <0.001 0.25 (0.16-0.34)
Personal accomplishment 4.8 0.524 4.95 0.513 <0.001 —0.29 (—0.38 to —0.19)
MBI (sum scores)
Emotional exhaustion 29.8 8.57 26.3 8.19 <0.001 0.42 (0.32-0.51)
Depersonalization 1.4 3.84 10.5 3.69 <0.001 0.25 (0.16-0.34)
Personal accomplishment 33.6 3.66 34.7 3.59 <0.001 —0.29 (—0.38 to —0.19)
ERI
Effort 14.7 3.77 13.4 3.66 <0.001 0.35 (0.26-0.45)
Reward 44.4 7.71 48.3 6.47 <0.001 —0.54 (—-0.64 to —0.45)
Esteem 20.7 3.99 21.8 3.64 <0.001 —0.30 (-0.39 to —0.20)
Job security 8.25 1.89 9.06 1.52 <0.001 —0.47 (-0.56 to —0.37)
Job promotion 15.5 3.6 17.4 2.91 <0.001 —0.57 (—0.67 to —0.48)
Effort-reward ratio 0.774 0.334 0.633 0.247 <0.001 0.47 (0.38-0.57)
Overcommitment 14 3.65 13.2 3.6 <0.001 0.22 (0.13-0.31)

P-Values from Mann-Whitney-U-Test. Effect size (31): Cohens D, D = 0.1 small effect, D = 0.3 medium effect, D = 0.5 large effect.
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FIGURE 1 | Percentage of surveyed psychiatrists 2006 and 2016 scoring high
in the areas of clinically relevant depression (BDI > 10, BDI-Il > 13), acute
burnout risk (MBI-EE > 4.5), effort-reward-imbalance (ERI > 1), and
overcommitment (OC > 16).

2016, the sum scores are not directly comparable. We have shown
the BDI sum scores in Table 3B.

Correlations

The correlation analyses of socio-demographic, private and
professional factors and effort-reward ratio, overcommitment
and emotional exhaustion are shown in Table4. We found
a statistically significant positive correlation between working
hours per week and values for ERI ratio (R = 0.2325),
overcommitment (R = 0.1525) and emotional exhaustion (R =
0.2325). Similarly, we found a statistically significant negative

TABLE 3B | Questionnaire scores BDI (2006) and BDI-Il (2016).

Questionnaire (sum scores) N M SD
BDI (2006) 997 6.76 5.69
BDI-Il (2016) 800 6.36 6.16

Due to the different versions of the BDI, no comparisons can be calculated.

TABLE 4 | Results of the correlation analyses (combined 2006 and 2016).

N ERI ocC MBI-EE
Gender (female vs. male) 1797 —0.0362 —0.1297* —0.0362
Working position (senior vs. 1717 0.022 0.0146 0.0222
assistance)
Work hours (per week) 1797 0.2325* 0.1525* 0.2325*
Free weekends (per month) 1797 —02474* 0.2271* —0.2474*
Children 1082 0.0507 0.0145 0.0507
Partnership 1647 —0.0715* 0.0010 —0.0715*

OC, overcommitment; ERI, effort-reward ratio; MBI-EE, emotional exhaustion item scores.
Correlation coefficient [Pearsons R; effect size: R = 0.1 small effect, R = 0.3 medium
effect, R = 0.5 large effect; Cohen (31)], *p < 0.05.

correlation between weekends with on-call duty and values for
ERI ratio (R = —0.2474), overcommitment (R = —0.2271)
and emotional exhaustion (R = —0.2474). The private factor
partnership showed a significant positive correlation with values
for emotional exhaustion (R = —0.0715) and ERI ratio (R =
—0.0715). Furthermore, a correlation was found between female
gender and overcommitment (R = —0.1297).
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DISCUSSION

In our study, we investigated changes in working hours, private
and occupational stress factors, burnout and mental health
among psychiatrists over a decade, during which a legislative
change classified on-call duties as working time (22). Therefore,
an initial expectation was that this legislative change would be
reflected in a measurable reduction in working hours, as this
would be a precondition to observe effects on burnout and
mental health. The reduction of working hours was confirmed
by our data. We were able to observe fewer weekly working
hours and more free weekends (without on-call duty) in the
sample in 2016 compared to the sample in 2006. It is plausible
that this change was mainly due to the implementation of the
Working Hours Act (22). To clarify whether the lower working
time in 2016 may have been due to a higher proportion of
part-time employees, we looked at the working hours of full-
time employees separately, which would have been directly
impacted by the legislation. The weekly working hours of full-
time employees also decreased during the period under study.
Another possible explanation of lower working hours may be
a new attitude toward work and profession (40). However, we
believe that a change in attitude cannot explain all observed
effects on working hours. A change in attitude, for example,
would have no influence on the number of duty weekends, as
these have to be worked. Duty weekends were also lower in the
2016 sample.

The results on changes concerning effort-reward-imbalance,
burnout and depressiveness are of key importance for our work,
as the significant reduction in working time in the decade under
study from 2006 to 2016 would be expected to be accompanied by
decreases in these indices. According to our data, the 2016 sample
of psychiatrists surveyed reported significantly fewer effort-
reward-imbalances (7.4%) than the sample in 2006 (18.0%).
Similar, overcommitment was reported to be significantly lower
in the 2016 sample (21.1%) than in the 2006 sample (25.9%)
(Cf. Figure 1). Correlation analyses also showed an association
between working hours on the one hand and the extent of
effort-reward-imbalance and overcommitment on the other.

As predicted by the effort-reward-imbalance model, our data
also show an improvement in all three dimensions of MBI over
the period studied, which indicates a lower risk of burnout. The
difference in burnout risk between the 2006 sample and the 2016
sample becomes visible at a glance when looking at Figure 1,
which shows that in the 2006 sample, 11.8% achieved the cut-
off for burnout; in the 2016 sample it was 5%. These results
would also be consistent with the burnout model according to
Maslach and Jackson (35). Also here the improvements in the
MBI correlated with reductions in working hours.

In the BDI and BDI-IJ, scores that are consistent with at least
mild depression were recorded more frequently in the sample
of 2006 than in the sample of 2016. This is consistent with the
significantly decreased MBI scores of the participants from 2016
compared to the participants from 2006, as predicted by the
effort-reward imbalance model (14, 29).

A companion study of intensive care physicians provided
similar evidence that lower weekly working hours and more

weekends off may have a positive influence on the occupational
stress of physicians (41). As in the present sample, correlation
analyses showed that more working hours per week and working
days on weekends were associated with an increased effort-
reward-imbalance and higher burnout scores in intensive care
physicians. Regarding the number of hours worked per week,
the surveyed intensive care physicians reported ~3 h less in 2016
than in 2006. Effort-reward-imbalance decreased from 23.9% in
the 2006 sample to 14.7% in the 2016 sample and 8.2% were at
risk of burnout in both years.

Notwithstanding the improvements in mental health indices
from 2006 to 2016 in our sample, 2016 figures were still high
relative to population levels. Even if our sample may have
suffered from limited representativeness due to the recruitment
method, occupational stress was similar (2006) or slightly lower
(2016) than in the general population. There are data from
2008 suggesting an effort-reward-imbalance for almost 26%
of the workforce (general German population) (42), which is
higher than the figures from our 2006 sample (18%). In a
survey of a German metropolitan transport company (N =
315) a few years earlier, 16.1% of the employees had an effort-
reward-imbalance (43), which roughly corresponds to our figures
from 2006 (18%).

In a survey of German physicians, 27.6% presented an
effort-reward imbalance (44). This speaks for a lower effort-
reward-imbalance in our sample (18% in 2016). Also, the
proportion of intensive care physicians in our companion
study with an effort-reward-imbalance was higher compared
to the sample of psychiatrists (intensive care physicians 2016:
14.7%, psychiatrists 2016: 7.4%) (41). Our results speak against
higher occupational stress levels among the psychiatrists we
surveyed compared to data from other professional groups
and physicians in other specialties which were roughly
collected in the same period. Whether this tendency is also
found in the overall population of psychiatrists and which
factors have an influence on this should be the subject of
further research.

The proportion of psychiatrists at burnout risk in our study
sample is higher than the available values for the general
population in Germany (burnout prevalence: 4.2%) (45). A
smaller survey of physicians of various specialties in an East
German medical association (“Arztekammer”) (46), surveyed in
2012 yielded lower MBI sum scores (EE: 21.3, DP: 9.9, PE: 36.3)
than we determined in our 2016 survey (EE: 26.3, DP: 10.5,
PA: 34.7). In our companion study the proportion of intensive
care physicians at burnout risk was 8.2% in 2016 and therefore
higher than in our present study sample (5%). The lower levels
of burnout among our sample of psychiatrists compared with
intensive care physicians could be due to lower working hours
in psychiatrists (2016: intensive care physicians: mean: 53.2;
psychiatrists: mean:46.5).

Also, depression was higher in our sample than in the
general population. According to our data, the at least mild
depressiveness measured in the BDI-II, which was 12.8% in the
2016 sample, was above the point prevalence for a depression of
8.56% assumed for the general population, assessed with the BDI
in a study from 2001 (47). More recent data on the prevalence
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of depression in Germany is provided by the GEDA 2014/2015-
EHIS study, according to which the 12-month prevalence of
self-reported diagnosed depression is 8.1% in the population (48).

These findings are also reflected in the results on medical
history data, which show that the frequency of depressive
episodes in the medical history was at a very high level (~40%)
in both samples. This also applies to the number of attempted
suicides (over 2%). Currently, in Germany the lifetime prevalence
of depression is estimated in the ODIN study from 2001 at
11.6% (47), and the lifetime prevalence of attempted suicides is
estimated at 1.7%, based on data from the early 2000 s (49).

What was surprising from our data was the low number
of those who have had themselves examined by a specialist
and of those undergoing psychotherapy (in both years). These
findings could be a sign for stigma of mental illness and
psychiatric help, even among mental health professionals (50—
52). And maybe the higher rates of accepted professional
help among participants in 2016 also contribute to fewer
participants scoring at least mild depression in the BDI-II in
2016. This should be a prelude to further research, but also to
the establishment of low-threshold support services specifically
for physicians.

Psychiatry is a medical field of activity where the close
proximity to the patient, the permanent handling of difficult
emotions and stressful experiences (17-19) may require time
without patient contacts to preserve healthy functioning. Our
findings support the claim that a legislative intervention aiming
at reducing working hours achieves the intended outcome
of reducing occupational stress levels, emotional exhaustion,
and depression.

Some limitations of this study need to be mentioned. First,
we assumed that attendees of the DGPPN were a representative
sample of German psychiatrists. However, physicians who may
be particularly burdened or mentally ill do not attend conferences
or participate in surveys. This would lead to an underestimation
of the prevalence of burnout, depressiveness and effort-reward-
imbalance in our study. A similar consideration applies to
attendees who did not take part or dropped out of the
survey. Regarding the return rate, it must be critically noted
that although we know how many of the questionnaires
we handed out were returned, we do not know how many
congress participants we made aware of our study and how
many of them decided to participate. Therefore, no reliable
statement can be made about the response rate. Second,
answering the questions of a self-assessment scale requires a
certain amount of self-disclosure, which may lead to selective
underreporting. However, we had little missing data in the
emotionally more sensitive items in our survey, suggesting
that underreporting was a minor problem. Nevertheless, we
cannot rule out aggravated or trivialized answers to questions
about the medical history and current symptoms. Another
methodological criticism is that the effort-reward-imbalance
questionnaire assesses occupational stress due to working time
in one item, while we also assess working time and then relate
it to occupational stress as measured by the effort-reward-
imbalance-questionnaire.

CONCLUSION

Our study is the first to document job-related and private stress
factors and mental health in a large sample of psychiatrists
after a statutory reduction in working hours. Our study shows
positive changes in the period of a decade with regard to the
time workload, occupational stress and indices of mental health.
At the same time, the data show that the burden is high even
after 9 years. The correlations between long working hours
and effort-reward-imbalance and emotional exhaustion suggest
that workplace-related preventive interventions in professions
with high emotional stress could be promising. The results on
overcommitment also give reason to think about individual
prevention offers. Finally, it should be noted, that occurrence of
burnout among the psychiatrists who participated in the survey
is important, because burnout, in addition with the subjective
suffering it involves, are also associated with a reduced work
performance (7, 8).
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