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SUMMARY

Background: Chronic psychological distress appears to have increased in
recent years, mainly among the working population. The data available indicate
that mental and behavioral disorders, including burnout syndrome, represent
not only a personal problem for those afflicted, but also a serious public health
issue. This study aimed at evaluating the effects of an outpatient burnout
prevention program in a mono-center health resort setting.

Methods: Adults experiencing an above-average level of stress and thus being
at an increased risk of burnout were randomized either to the intervention
group (IG) or the waiting control group (WG). The 3-week program included
stress management intervention, relaxation, physical exercise and moor
applications. The primary outcome was change in perceived stress (PSQ) at 6
months post-intervention. Secondary outcomes included burnout symptoms,
well-being, health status, psychological symptoms, back pain, and number of
sick days. Participants were examined at baseline, post-intervention (3 weeks)
and after 1, 3 and 6 months.

Results: Data from 88 adults (IG=43; WG=45) were available for (per protocol)
analysis (mean age: 50.85; 76.1% female). Participants in the IG experienced
significant immediate improvement in all outcome measures, which declined
somewhat during the first three months post-intervention and then remained
stable for at least another three months. Those in the WG did not experience
substantial change across time. For the 109 randomized persons, results for
PSQ were confirmed in an intention-to-treat analysis with missing values
replaced by last observation carried forward (between-group ANCOVA for PSQ-
Score at 6 months, parameter estimator for the group: —20.57; 95% Cl: [-26.09;
-15.04]). Large effect sizes (Cohen'‘s d for PSQ: 1.09-1.72) indicate the
superiority of the intervention.

Conclusions: The program proved to be effective in reducing perceived stress,
emotional exhaustion and other targets. Future research should examine the
long-term impact of the program and the effect of occasional refresher train-
ing.
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hronic psychological distress appears to have

increased in recent years, mainly among the
working population (1). The statistics of statutory pen-
sion insurance providers and health insurance providers
show a rapid increase in mental health problems, such
as fatigue, burnout and depression (2, 3). There is cur-
rently no general, internationally agreed definition of
burnout (4, 5). According to most conceptions however,
burnout is a long-term stress reaction characterized by
persistent emotional exhaustion as a core symptom,
cynicism/depersonalization and reduced personal ac-
complishment (4, 6).

Burnout is usually referred to in occupational con-
texts and has been described in numerous profes-
sions or groups of individuals (7-9). Burnout is
known to be associated with considerable subjective
suffering and a number of physical and mental health
problems (10, 11), sleep disorders (12), reduced pro-
ductivity and motivation (13) and an increased risk
of sick leave (14).

Due to the lack of clearly defined diagnostic and
classification criteria, burnout syndrome is statistically
difficult to quantify. Its actual prevalence is unknown,
with cases being most likely contained within the stat-
istics on mental and behavioural disorders (ICD-10
FO00-F99) (15, 16). The numbers of incapacity-for-
work cases, the number of lost work days and the
number of cases of early retirement due to mental
disorders in Germany have increased considerably in
recent years (2). Between 2008 and 2013, the number
of days off work due to mental disorders increased
from 41 million (9% of total work days lost) to 79 mil-
lion days (13.9%) (17, 18). The proportion of mental
and behavioral disorders (ICD-10 FO0-F99) leading to
early retirements amounted to 24.2% in the year 2000
and had increased to 43.1% by 2014 (3).

These data indicate that mental and behavioral dis-
orders, including the burnout syndrome, represent not
just a personal problem for the individual patient, but
also a serious public health issue. Given the high
human and financial costs, it is important to identify
chronic stress in its early stages and to prevent fully de-
veloped burnout, even if the extent of its contribution to
the burden of mental illness in Germany remains
unclear.
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Over the past years, numerous efforts have been
made to develop effective interventions aimed at
reducing occupational stress and preventing burnout (7,
19-21).

Chronic stress and burnout seem to be inseparable.
There is no conceptual limitation where stress manage-
ment ends and burnout prevention begins. The main
focus of burnout prevention should, therefore, be on the
optimization of stress-management skills (22).

As far as we know, our study is the first attempt to
develop a preventive program for people at risk of
burnout by combining traditional, outpatient health-
resort treatments (HRT) with stress-management inter-
ventions (SMI).

Health-resort medicine (23) comprises treatment
with local natural remedies, such as medical mineral
waters or peloids combined as required with physical
therapy interventions, exercise and relaxation
therapies, among others. Outpatient preventive and
rehabilitation treatments in German health resorts
are approved and covered by the statutory health in-
surance. The length of stay at a resort is typically
three weeks.

The objective of our study was to develop, imple-
ment and evaluate a 3-week program combining SMI
with HRT and aiming at reducing the participants’ cur-
rently perceived stress, activating subjective resources,
initiating initiating recovery processes for both body
and mind and providing strategies for dealing with
stressors in everyday life. We designed and conducted a
prospective, randomized controlled trial (RCT) with a
6-month follow-up to study the effectiveness of the
program.

Methods

Details on inclusion and exclusion criteria, interven-
tion, sample-size estimation, and missing data handling
are provided in the eBox.

The study was designed as a two-arm RCT with
follow-up measurements pre- and post-intervention
(TO, T1) and at 1-, 3-, and 6-months post-intervention,
respectively (T2-T4) .

The study population was defined as individuals
with an above-average level of stress who were at
increased risk for developing a burnout syndrome. In-
terested persons, recruited through printed and
electronic advertisements, were invited to complete
two screening questionnaires:

® the Maslach Burnout Inventory—General Survey

(MBI-GS-D) (24, 25), and
® the Perceived Stress Questionnaire (PSQ) (26,
27).

Eligible persons were randomly assigned in a 1:1
ratio to either the intervention (IG) or waiting control
group (WG) using permuted blocks of ten. The 1G par-
ticipated in a 3-week prevention program including
SMI, relaxation techniques, physical exercise, and
moor baths. The WG served as an untreated compari-
son for six months, before taking part in the same
program.

Outcomes and Measures
The primary outcome was perceived stress (PSQ) at T4.
The following standardized instruments were used to
measure
® burnout symptoms—MBI-GS-D,
® well-being—World Health Organization 5-item
Well-Being Index (WHO-5) (28),
® health status—EuroQol (EQ-5D-5L) general
health index (29) and
® psychic  symptoms—ICD-10-Symptom-Rating
(ISR) (30).
The frequency and intensity of back pain (T0-T4)
and the number of sick days during the previous six
months (T0+T4) were recorded.

Data analysis
Sample size estimation revealed a minimum of 90 par-
ticipants, allowing for drop outs.

Data analysis was performed for all participants who
completed both the baseline assessment and at least one
follow-up (per protocol (PP) analysis). For the primary
outcome, in addition, an intention-to-treat (ITT) analy-
sis was conducted. Effects were judged significant at
p<0.05 (two-sided).

Baseline measurements and demographics were
compared between groups using the independent
samples t-test for metric and Pearson’s chi-square test
for categorical variables. Changes in primary and sec-
ondary outcomes after the intervention and within the
6-month follow-up were compared between groups
using t-tests or Mann-Whitney U-Tests and ANCOVA
(with adjustment for baseline values). Standardized ef-
fect sizes (Cohen’s d) were calculated as the difference
between two means divided by the pooled standard
deviation.

Results

Figure 1 shows the flow of included and excluded par-
ticipants throughout the study. The response rate for
follow-up was 100%. Demographics and clinical vari-
ables of the final groups of participants are presented in
Table 1. There were no statistically significant
differences between groups at baseline in terms of
demographics and outcome variables considered.

The mean age was 50.9 years (£6.9). Most partici-
pants were female (76.1%), married or cohabiting
(63.6%), and highly educated. Almost all participants
were in paid employment (94.3%). They represented a
wide range of occupations, including e.g. healthcare
professionals, administrative employees, and commer-
cial staff. With one exception, all participants were in-
sured by the statutory health insurance Barmer GEK.
The mean number of sick days during the previous six
months was 10.6 (£18.3) per participant. 26.1% had no
sick days during that period. The average PSQ _total at
baseline was 68.4 (+13.4), which was considerably
higher than in healthy adults with a mean of 33 (27).
Participants had a mean MBI-EE of 4.4 (+0.6). Among
the psychological symptoms, the highest values were
found in the depression (M 1.7 £ 0.7) and the anxiety
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Baseline demographic and clinical characteristics
Interventlon group Waltlng control group Total
(n= (n= (n=88)
Age (years), mean (SD) 50.0 (7.5) 51.6 (6.3) 50.85 (6.9)
Female, n (%) 33 (76.7%) 34 (75.6%) 67 (76.1%)
Age groups, n (%)
<50 years 17 (39.5%) 4 (31.1%) 1(35.2%)
50 - 59 years 24 (55. 8%) 28 (62.2%) 52 (59.1%)
> 60 years 2 (4.7%) 3(6.7%) 5(5.7%)
Marital status, n (%)
married/cohabiting 28 (65.1%) 28 (62.2%) 56 (63.6%)
separated/divorced/widowed 10 (23.3%) 11 (24.5%) 21(23.9%)
single 5(11.6%) 6 (13.3%) 11 (12.5%)
Employment status, n (%)
full-time work 20 (46.5%) 30 (66.6%) 50 (56.8%)
part-time work 9(20.9%) 8 (17.8%) 17 (19.3%)
self-employed 7(16.3%) 3(6.7%) 10 (11.4%)
more than one employer 2 (4.7%) 4(8.9%) 6 (6.8%)
other 5(11.6%) 0(0.0%) 5(5.7%)
Highest educational level, n (%)
general secondary school certificate 2 (4.6%) 5(11.0%) 7(8.0%)
intermediate secondary school certificate 19 (44.2%) 16 (35.6%) 35 (39.8%)
qualification for university/universities of applied sciences 7(16.3%) 8 (17.8%) 15 (17.0%)
entrance
university degree/universities of applied sciences degree 15 (34.9%) 16 (35.6%) 31(35.2%)
No sick days (last 6 months), n (%) 8 (18.6%) 15 (33.3%) 23 (26.1%)
Number of sick days (last 6 months), 13.4(21.4).6.5 8.0 (14.7).4 10.6 (18.3). 5
mean (SD), median
MBI-GS-D, mean (SD)
Emotional exhaustion 45(0.7) 4.4 (0.6) 4.4(0.6)
Cynism 3.5(0.8) 36(1.1) 3.5(1.0)
Professional efficacy 3.7(0.6) 36(0.7) 3.7(0.6)
PSQ, mean (SD)
Worries 54.4 (18.7) 55.3 (20.5) 54.8 (19.5)
Tension 77.8 (15.9) 75.0 (15.6) 76.4 (15.7)
Joy 31.0 (18.5) 29.9 (17.7) 30.5 (18.0)
Demands 73.8(17.1) 71.7 (18.3) 72.7 (17.6)
Total 68.8 (12.8) 68.0 (14.0) 68.4 (13.4)
WHO-5, mean (SD)
Total 31.3(16.1) 30.1(14.4) 30.7 (15.2)
EQ-5D, n (%)
Mobility, no problems 29 (67.4%) 29 (64.4%) 58 (65.9%)
Self-care, no problems 40 (93.0%) 45 (100%) 85 (96.6%)
Usual activities, no problems 19 (44.2%) 16 (35.6%) 35 (39.8%)
Pain/discomfort, no problems 2 (4.7%) 0(0%) 2(2.3%)
Anxiety/depression, no problems 10 (23.3%) 10 (22.2%) 20 (22.7%)
EQ-5D, mean (SD)
Health status 59.2 (17.7) 62.9 (14.8) 61.1(16.3)
Back pain frequency, n (%)
none/now and then 11(25.6%) 13 (28.9%) 24 (27.3%)
periodically/often/very often or permanently 32 (74.4%) 32 (711.1%) 64 (72.7%)
Back pain severity, mean (SD) 54(2.4) 56(1.9) 55(2.2)
ISR, mean (SD)
Depressive disorders 1.7(0.7) 1.7(0.7) 1.7(0.7)
Anxiety disorders 14(1.1) 1.1(0.8) 1.2(0.9)
Obsessive-compulsive disorders 1.1(1.0) 1.0 (0.8) 1.0(0.9)
Somatoform disorders 0.9(0.9) 0.7 (0.7) 0.8(0.8)
Eating disorders 0.7 (0.8) 1.1(1.1) 0.9 (1.0)
Additional items 0.9(0.5) 0.9(0.4) 0.9(0.5)
Total 1.1(0.5) 1.1(0.4) 1.1(0.5)

MEDICINE

MBI-GS-D: Maslach Burnout Inventory-General Survey; PSQ: Perceived Stress Questionnaire; WHO-5: World Health Organization 5-item Well-Being Index;
EQ-5D: EuroQol (EQ-5D); ISR: ICD-10-Symptom-Rating

Deutsches Arzteblatt International | Dtsch Arztebl Int 2016; 113: 781-8




MEDICINE

Changes in outcomes from baseline to 1, 3, and 6-month follow-up post-intervention among study completers (PP-analysis, N=88)

and ITT-analysis for the primary outcome PSQ_total considering all randomized persons (participants N=90 and non-participants N=19)

with missing value imputation using the “Last Observation Carried Forward” method

T erenionGrap | WGy |

Change from Change from Change from baseline — Effect Between-qroup
baseline baseline Difference between size ANCOVA*
groups
N Mean SD N Mean SD Mean [95%Cl] Pooled Cohen’s | Parameter estimate for
SD d group [95%Cl]

PSQ_total (PP)
at1month | 43 -33.45 1421 | 45 -1.85 946 | -31.60[-37.07; -24.61]% | 12.02 -2.63 -31.37 [-36.20; —26.54]**
at3 months| 43 -27.13 1570 | 44 -5.64 1549 | —21.49[-28.25;-13.50] | 15.59 -1.38 -21.27 [-27.65;-14.89]*
at6 months| 43 -28.33 16.50 | 44 -2.84 10.77 | —25.49 [-32.13; -18.46]? | 13.90 -1.83 -25.43 [-31.09; -19.77]*
PSQ_total (ITT)
at1month | 54 —26.64 18.57 | 55 -1.73 8.67 | —24.91[-31.42; -18.45]2 | 14.45 -1.72 -24.92 [-30.27; -19.56]**
at3months| 54 -21.60 17.81 | 55 -3.94 1451 | —17.66 [-24.60; -10.78]* | 16.23 -1.09 -17.67 [-23.67; -11.68]*
at6 months| 54 —22.56 18.67 | 55 -2.00 10.00 | —20.56 [-27.20; -13.97]* | 14.94 -1.38 ~20.57 [-26.09; —15.04]**
WHO-5 (PP)
at1month | 43 32.65 16.28 | 45 347 15.27 | 29.18 [22.76; 38.04]*2 15.77 1.85 29.60 [23.23; 35.96]*
at3months| 43 24.09 1875 | 44 5.18 14.78 | 18.91[11.29; 28.51]* 16.86 1.12 19.15 [12.09; 26.21]*
at6 months| 43 23.44 20.80 | 44 2.18 15.42 | 21.26 [14.95; 31.54]*2 18.28 1.16 22.07 [14.67; 29.48]*
MBI_EE (PP)
at1month | 42 -1.08 079 | 45 0 055 | -1.08[-1.30;,-0.71]* 0.68 -1.59 ~1.05[-1.31; -0.79]*
at3months| 42 -1.06 072 | 44 0.07 056 | -1.13[-1.38;-0.70] 0.64 -1.77 —1.11 [-1.38; -0.84]*
at6 months| 41 -1.03 095 | 45 0.08 054 | —1.11[-1.44; -0.68]*2 0.76 -1.46 -1.10 [-1.42; -0.78]*
EQ5D_Health state (PP)
at1month | 42 21.12 15.86 | 45 2.18 17.35 | 18.94[9.39; 21.27]*2 16.65 1.14 16.55 [10.95; 22.15]*
at 3 months| 42 17.07 19.31 | 45 1.64 17.35 | 15.43 [4.90; 17.85]* 18.32 0.84 12.85 [6.60; 19.09]*°
at6 months| 42 19.71 16.93 | 43 3.67 16.97 | 16.04 [5.29; 18.43]* 16.95 0.95 13.74 [7.69; 19.79]*

*! Between-group ANCOVA adjusted for baseline values (in the case of non-participants values from eligibility testing were used)
*2 p-value for t-test comparison of means between groups <0.0001;

*3 p-value for t-test comparison of means between groups <0.001

* p-value for between-group ANCOVA <0.0001;

* p-value for between-aroup ANCOVA <0.001

(M 1.2 £ 0.9) scales. Both values can be interpreted as
symptoms of low-to-medium levels of strain.

Change in PSQ_total and secondary outcomes

Results regarding the changes over time in PSQ_total
and secondary outcomes compared between groups are
presented in Table 2 and Figure 2. While there were no
significant differences in means found across the
groups at baseline, the mean change scores (changes
compared to baseline) differed significantly between
them at all post-intervention time points. The partici-
pants in the IG showed significant improvements
compared to the controls. ANCOVA revealed signifi-
cant effect between groups (PSQ total at T4 in PP-
analysis: —25.43; 95%CI [-31.09; -19.77]), confirmed
by ITT-analysis (-20.57; 95%CI [-26.09; -15.04]).

Large effect sizes, even in [TT-analysis (Cohen‘s d for
PSQ_total 1.09-1.72), indicate the superiority of the in-
tervention group compared to the waiting control
group.

At baseline, 96.6% of participants reported having
had back pain during the previous two weeks. The
mean pain intensity was 5.5 (£ 2.2). Compared to the
WG, the participants in the IG showed significant
decreases in both the frequency and intensity of back
pain post-intervention and during follow-up (7able 3).

Both groups had fewer sick days during the 6-month
follow-up (median IG=1, WG=2) compared to the
6-month period prior to the start of the study (median
1G=5, WG=4). There was no statistically significant
difference between the two groups. No adverse events
were reported.

Deutsches Arzteblatt International | Disch Arztebl Int 2016; 113:781-8
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Perceived stress at baseline and change score over time — IG (N=43) versus WG (N=45)
IG, intervention group; WG, waiting control group; PSQ, perceived stress questionnaire

Discussion
The multimodal prevention program aimed at reducing
currently perceived stress, but also at providing
strategies for dealing with stressors in everyday life
and, thus, enabling participants to help themselves in
the long run.

Participants were 76% female, on average 51 years
old, and most had a higher education. This corresponds
to the results of population-based Scandinavian studies,
where higher levels of burnout and exhaustion were
associated with female sex (31), being older (>50) (8,
31) and having either a higher education or no
education (8).

Participants of the IG experienced significant
immediate improvement in perceived stress and sec-
ondary outcomes, which declined somewhat during the
first three months post-intervention and then lasted for
at least another three months, while the WG did not
change substantially across time. Change over time in
the IG yielded large effect sizes, suggesting significant
improvement in psychological functioning post-
intervention and over the course of the follow-up. The
results of an ITT-analysis for PSQ_total are consistent
with the primary PP-analysis.

Many studies have recently been conducted on the ef-
fectiveness of interventions that aim at reducing
occupational stress and/or preventing burnout (7, 19-21).

Deutsches Arzteblatt International | Dtsch Arztebl Int 2016; 113: 781-8

Our study has a lot in common with these studies:
the study population was mainly female and consisted
of individuals from a wide range of occupations with
increased stress levels and/or at risk of burnout; a sec-
ondary preventive approach was generally applied;
burnout, stress and mental health were target outcomes;
and cognitive behavioral intervention (CBI) was a key
intervention. In contrast, differences exist in both the
nature and scope of the interventions and in their
duration.

Most burnout—prevention studies investigated the ef-
fects of person-directed interventions involving
measures such as CBI, communication training, relax-
ation and others. In 75% of these person-directed
studies, burnout decreased significantly (20). Even
research on the effects of occupational stress-
management interventions included CBI, which was
the second-most-common intervention (56%) after re-
laxation and meditation techniques (69%). Often both
forms of therapy were combined. CBIs were found to
consistently produce larger effects than other types or
combinations of interventions (21). Physical exercise
as a stress-reducing measure was rarely investigated.

The majority of these studies included intervention
periods of several weeks or months. It can be assumed
that most of the treatment sessions were held intermit-
tently at the place of residence or work. This differs

MEDICINE
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Back pain frequency and intensity from baseline to 1, 3, and 6-month follow-up post-intervention among study completers (PP analysis, N=88)
_ Baseline 1-month follow up 3-month follow up 6-month follow up
p-value p-value p-value ’ p-value
Back pain frequency, n (%)
none 2 1 9 2 7 4 6 0
4.7) (2.2) (20.9) (4.6) (16.7) (8.9) (14.0) (0.0)
from time to time 9 12 27 15 21 17 23 19
(20.9) | (26.7) (62.8) | (34.1) (50.0) | (37.8) (53.5) | (42.2)
periodically 1 16 4 13 10 6 6 9
(25.6) | (35.6) (9.3) (29.6) (23.8) | (13.3) (14.0) | (20.0)
often 8 7 0 9 3 9 4 7
(18.6) | (15.6) (0.0) (20.5) 7.1 (20.0) (9.3) (15.6)
very often/ 13 9 3 5 1 9 4 10
permanently (30.2) | (20.0) (7.0 (11.4) (2.4) (20.0) (9.3) (22.2)
Back pain frequency periodi- | periodi- | 0.3277*'| from | periodi- | <0.0001*'| from | periodi- | 0.0089*' | from | periodi- | 0.0042*'
(median) cally cally time to cally time to cally time to cally
time time time
Back pain intensity, 540 | 558 |09863) 298 | 521 [<00001?| 349 | 538 |00009| 388 | 514 00253+
mean (SD) (243) | (1.92) (2.21) | (2.38) (2.20) | (2.66) (245) | (2.28)

Frequency data are presented as number (%) of participants who reported the respective back pain frequency (each based on the past 2 weeks).

*! p-value of the Mann-Whitnev-U-test for back pain freauency: *?

greatly from our 3-week treatment at a health resort,
which not only offered a comprehensive multimodal
program, but also a spatial distance from home and
work, which gave participants the opportunity to get
away from the stressors of daily life.

One previous study examined the effectiveness of
health resort treatments on work-related burnout (32).
The treatment offered in this research project was not
primarily designed as burnout prevention. Participants
were at the Austrian health resort because of musculo-
skeletal complaints, but also showed symptoms of
burnout. They received the usual individualized spa
treatment. A specific SMI was not carried out. Con-
siderable improvement in burnout-related complaints
was achieved and lasted up to three months. However,
the lack of a control group greatly limits the validity of
these results.

The improvements seen in our study are altogether
comparable to previous research. The results in Table 2
reveal large effect sizes for perceived stress, well-
being, emotional exhaustion, and general health during
the 6-month follow-up. Richardson and Rothstein show
in their meta-analysis of 36 studies evaluating the ef-
fectiveness of SMIs that CBIs are the only interven-
tions with similarly large effect sizes. In contrast,
multimodal interventions comprising cognitive-
behavioral or relaxation components or both yielded
significant, albeit small, effect sizes. Interestingly, they
found that the more components were added to a CBI,
the less effective it became (21). This is contrary to our
findings, in which a multimodal intervention including
SMI, relaxation, physical exercise and moor appli-

p-value of the t-test for back pain intensitv: PP. per protocol: SD. standard deviation

cations was highly effective in reducing perceived
stress and burnout symptoms in the short-to-medium
term.

It can be assumed that the 3-week absence from
home and work also contributed to the observed
changes. Previous research has found that respite from
work and the daily workload has small, but positive,
effects on health and well-being and can reduce
perceived stress and experienced burnout. The recovery
effects, however, are of short duration. Both, perceived
stress and burnout symptoms, decrease during vacation
and increase after returning home (33, 34).

Our present study could not answer the question of
whether the program is more or less effective for par-
ticular subgroups (e.g., differentiation according to age
group, sex, educational background, etc.). Longitudinal
data analyses based on the whole data set will be
conducted to examine this partial aspect.

The question of which specific interventional
measures are essential for efficiently reducing stress
and burnout was not investigated in the scope of this
study. In previous studies, stress-reducing or anti-
depressive effects were demonstrated for most thera-
peutic measures applied in our prevention program
(35-39). However, previous research on burnout pre-
vention suggests that SMIs could play a crucial role
(20).

Limitations to this study comprise the potential bias
of self-report and the lack of additional parameters
known to potentially influence perceived stress and
burnout symptoms (e.g., personality traits, social sup-
port). The use of a voluntary sample may include only

Deutsches Arzteblatt International | Dtsch Arztebl Int 2016; 113: 781-8



the most motivated people, and therefore limits the
generalizability. The WG design is controversial
because of the potential overestimation of treatment
effects. Nevertheless, it is a common and sensible
approach in the evaluation of SMIs (21) providing
advantages in ethical (guarantees treatment) and
methodological (controls for time, regression to mean,
and expectancy of improvement) terms (40). As a final
point, the possibility cannot be excluded that results
may be biased due to the lack of blinding, which is not
feasible in a trial with WG design.

Strengths of the study include the use of well-
validated assessment tools, the conscientiousness of the
participants, the impressive response rate and com-
pleteness of data, as well as the low drop-out rate.

As noted above, our study participants were selected
based on their level of perceived stress and the extent of
burnout symptoms. It is uncertain whether the results of
this study can be generalized to all populations at risk
of burnout. For our study population, however, we
could clearly show the feasibility of this health-
resort-based program, its positive effects on perceived
stress and other health-related outcomes and its high
general acceptance.
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Enroliment

Allocation

Follow-up

Analysis

Assessed for eligibility

(n = 663)
Did not meet inclusion

™ | criteria (n = 322)

Invited to participate
in the study (n = 341)
Dropped out (n = 232)
No binding registration
(n =199);

. Declined to participate (n = 3);
Cancellation by study team
due to exceeding the maxi-
mum number of participants
(n=30)

/

Randomized
r (n =109) _‘

Allocated to Intervention Group
(n =54)
Received allocated
intervention (n=44)
Declined to participate (n=10)*

Allocated to Waiting Control
Group
(n =55)
Participation in the study
(n = 46)
Declined to participate (n = 7)*
Not meeting formal
requirements of health
insurance company (n=2)

'

Lost to follow-up (n=1)
due to acute illness

Lost to follow-up (n=1)
due to poor health

'

!

Completed 6 months follow-up
and analyzed

(n=43)

ITT sensitivity analyses

(N =54)

Completed 6 months follow-up
and analyzed

(n = 45)

ITT sensitivity analyses

(N =55)

1G:

* Reasons for cancellation by participant between randomization and baseline assessment:

financial (1), scheduling problems (3), personal (3), work-related (1), without giving reasons (2)

reasons (2)

WG: financial (1), job change (1), paternity (1), internship abroad (1), no vacation (1), without giving

Participants flow
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Study population

Participants were recruited through printed and elec-
tronic advertisements (study website, flyers, local
newspapers and the membership magazine of the
cooperating health insurance company Barmer GEK)
in the period from mid-December 2013 to the end of
February 2014. Interested persons were invited to com-
plete two screening questionnaires, the MBI-General
Survey (MBI-GS-D) (24, 25), and the Perceived Stress
Questionnaire (PSQ) (26, 27). The study population
was defined as individuals with an above-average level
of stress who were at increased risk for developing a
burnout syndrome.

Eligibility Criteria

Inclusion criteria were:

(a) age 18-70 years,

(b) risk of burnout or incipient burnout syndrome
(Emotional Exhaustion Scale [MBI-EE] of the
MBI-GS-D 3.6-5.2),

(c) above-average level of perceived stress (PSQ _total
> 50, which corresponds to the mean plus one
standard deviation in healthy adults (27)),

(d) adequate fitness and a general health status enabling
participation in the program and toleration of moor
baths and

(e) being insured with the Barmer GEK or a self-paying
patient.

Exclusion criteria were acute or chronic health disor-
ders that represent a contraindication to the administra-
tion of full moor baths (e.g., reduced cardiovascular
capacity, skin diseases). Those who failed to meet these
selection criteria due to increased values on the
MBI-EE were advised to contact their general practi-
tioner for clarification.

Intervention Program
The IG took part in a 3-week prevention program in-
cluding four key therapeutic elements:

(1) SMI on burnout prevention (10x2h, in groups
of 812 participants),

(2) relaxation techniques: Hatha-Yoga (5x1h),
Qigong (5x1h), mindfulness training (10x20min) and
progressive muscle relaxation (6x1h),

(3) Physical exercise: Back school (7x1h) and
endurance sports activities (7x1h) and

(4) Moor applications (7 x full moor baths (42°C,
20 minutes) followed by a resting period and massage
(20 minutes each).

A moor bath is prepared using moor mud (peat pulp)
consisting of organic matter, minerals and water. It is
widely used therapeutically as part of balneotherapy in
European health resorts (especially in Germany,
Austria, Poland, and the Czech Republic). Moor mud
applications in the form of packs and baths are used to
treat a multitude of complaints, mainly in musculo-
skeletal disorders.
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A stress-reducing or anti-depressive effect has
previously been demonstrated for most of the thera-
peutic procedures (35-39) used in our intervention
program. The program was carried out in the Bavari-
an health resort of Bad Aibling in March/April 2014
(two 3-week periods, each with two parallel groups
of up to 12 participants). Participants in the WG had
to wait for six months before they were allowed to
take part in the same program in October/November
2014.

The SMI is based on the group-therapy program for
burnout developed for inpatients of the Psychosomatic
Clinic in Windach, Germany. The program has been
shortened and modified for prevention purposes. Main-
ly following a psychoeducational approach combined
with exercises in mindfulness-based therapy, the semi-
nar essentially covers the following topics: explaining
what the burnout process and syndrome are, including
the role of stress in the development of the symptom-
atology; giving a basic understanding of the neuro-
biology and neuroendocrinology of stress processes;
introducing psychological stress models (el) to provide
participants with knowledge about the possible health
effects of excessive stress and how to assess their own
risk; group discussions where participants are en-
couraged to share their personal experiences, discuss
professional and psychosocial stressors leading to
burnout and reflect on possibilities of prevention by
changing occupational conditions; explaining that the
burnout-syndrome is not only a problem of professional
stress, but influenced by a variety of personality traits
(e2—e4); and reflecting on and changing attitudes and
behavior that could help prevent stress-related disor-
ders. Participants were encouraged to define personal
goals and values, to become aware of possible conflicts
of interests with employers or society and to discuss re-
sulting consequences. Basic stress-management tools,
like task management, setting limits in everyday pro-
fessional life and delegating tasks, as well as self-care,
sleep hygiene, regeneration, leisure and enjoyment
complete the program.

The SMI was performed by two psychologists
experienced in the treatment of burnout. All exercise
and relaxation courses were carried out by experienced
therapists. The moor applications were given in two lo-
cal rehabilitation clinics and one spa treatment center.

Legal Background
The formal and legal framework for the prevention pro-
gram is an outpatient prevention measure in accordance
with § 23.2 SGB V (Volume V of the German Social In-
surance Code). This implies that participants
(1) have to follow the usual formalities for applying
for an outpatient prevention measure at a health
resort;
(2) must not have received an outpatient prevention
measure at a health resort in the past three years;
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(3) have to pay for their accommodation, meals, and
travel expenses themselves (for residence costs
the statutory health insurance granted a subsidy
of 8 EUR per day);

(4) usually have to take vacation for the duration of
the measure, unless otherwise agreed on with
their employer.

Costs of medical and therapeutic services are

covered by the statutory health insurance.

Sample-size estimation

Sample-size estimation was based on the primary
outcome perceived stress (PSQ_total) at T4. Presu-
ming an effect size of 0.35, a power of 0.8 and a sig-
nificance level of 0.05 resulted in an estimated sam-
ple size of n=82 for the total group when using ana-
lysis of covariance (ANCOVA). A total sample of 90
participants had to be recruited for an estimated
drop-out rate of 10%.

Missing data handling

Individual missing items in the standardized questionnai-
res (see Outcomes and Measures in the Methods section)
were replaced, where appropriate, in compliance with the
instructions of the questionnaires’ developers.

In line with the ITT principle, an analysis concerning
the primary outcome PSQ _total was conducted, taking
into consideration all randomized persons. For this ana-
lysis, missing PSQ data were replaced using the Last
Observation Carried Forward (LOCF) method (e5). For
non-participants (left the study between randomization
and baseline assessment because they could not comply
with the time schedule; no baseline data available) PSQ
values from eligibility testing during the recruitment
phase were used as baseline data.

Statistics software
Statistical analyses were performed using the R version
2.15.2 and SPSS 23.0.
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