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Abstract

Introduction While physical activity (PA) can play an important role in the treatment of mental disorders (MD), large
proportions of patients with MD do not meet PA recommendations. The aim of this trial was to evaluate whether structured
psychological intervention (MoVo-LISA) is effective in helping outpatients with MD to increase their level of PA. As active
control group (CG) we modified MoVo-LISA to target healthy diet behavior.

Methods N =83 outpatients with MD (F1-F4) were randomized to the two conditions. PA (self-report and accelerometry),
dietary behavior, social-cognitive determinants of health behavior change, psychiatric symptoms and health-related quality
of life were assessed at baseline, 1 and 12 weeks after the intervention.

Results Significant time*group interaction effects for objectively measured PA, dietary behavior and fruit and vegetable
consumption indicated differential effects of the interventions on these outcomes. PA increased in the MoVo-LISA group
(IG) from baseline to follow-up while it decreased in CG. IG showed a significant higher level of objectively measured PA
at follow-up compared to CG. Dietary behavior and fruit and vegetable consumption significantly increased from baseline
to follow-up in CG, but not IG. IG showed a significant increase in some, but not all social cognitive determinants of health
behavior change.

Conclusions MoVo-LISA is effective in helping outpatients with MD to increase their level of PA in short- and mid-term.
The used intervention strategies are effective for the promotion of healthy diet in patients with MD as well.
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Introduction

While regular physical activity (PA) engagement has a large
positive impact on general health [1], physical inactivity rep-
resents a major modifiable risk factor for the development
of non-communicable diseases and global mortality [2].
Besides the effect on physical diseases, there is increasing
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evidence for positive effects of PA on mental health and
mental diseases as well [3]. Epidemiologic and prospective
studies show a negative relationship between regular PA and
prevalence and incidence of several mental disorders (MD)
[4]. Therefore, promotion of regular PA in the general popu-
lation could help to reduce the prevalence and incidence of
MD [5]. Besides this, there is also evidence for the efficacy
of PA in the treatment of MD. Several studies show general
and disorder-specific positive effects on MD like depression,
anxiety disorders and psychotic disorders (e.g. [6-9]). For a
detailed overview see Zschucke et al. [10].

For a healthy lifestyle, the World Health Organization
(WHO; [2]) recommends for adults to engage in at least
150 min of moderate or 75 min of vigorous PA per week
that is performed in bouts of at least 10 min. Similarly, the
American College of Sports Medicine (ACSM) recom-
mends for adults to engage in at least 5 days per week of
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at least 30 min of moderate PA or at least 3 days of at least
20 min of vigorous PA or a combination of both achieving
a minimum energy expenditure of > 500-1000 MET min-
utes (metabolic equivalent of task minutes, a measure that
expresses the energy expenditure of PA) per week [11].

In patients with MD, levels of PA are low [12-14] and
their level of PA is lower than in populations without MD
[15-17]. As life expectancy is reduced in patients with
MD [18] and physical inactivity is an important factor
that contributes to premature mortality [19], promotion
of regular PA might be able to play an important role in
reducing burden of disease and excess mortality in patients
with MD.

Several reviews and meta-analyses show that interven-
tions to promote PA using different interventional strategies
(e.g. counseling, planning, exercise logs, addressing self-
efficacy, information of benefits of PA etc.) are able to help
participants of different populations to increase their level of
PA on short-, mid- and long-term [20-22]. There are several
specific barriers concerning the performance of PA that arise
either directly from the symptoms of MD (e.g. avolition, lack
of motivation and initiative, cognitive limitations, low self-
efficacy and self-esteem) or are the result of social, physi-
ological, medical or psychological consequences of MD
(e.g. decreased social interaction, side effects of medication
and resulting weight gain, fear of discrimination), [23-25].
Therefore, it is unclear whether the promising results of
interventions in other populations can directly be general-
ized to populations with MD.

Some small intervention studies report positive effects of
PA interventions in patients with MD (e.g. [26-29]). More
extensive RCT studies on lifestyle interventions in larger
samples show mixed results [30-33]. Reviews on health
behavior interventions in patients with MD [34-38] show
some evidence that PA interventions might be effective, but
all demonstrate a lack of RCT studies.

For the use in clinical practice, there is a need for inter-
vention programs that are ideally theory guided, manualized
and evaluated as effective for the target population.

The intervention MoVo-LISA (Motivation-Volition:
Lifestyle Integrated Sport Activity) by Gohner, Mahler
and Fuchs [39] represents such an intervention program.
It is based on MoVo-Model, a social cognitive model of
health behavior change that represents a specific advance-
ment of the much wider known HAPA model [40] (for a
more detailed description of the model and its properties
in our sample see Petzold et al. [41]). It contains theory-
derived intervention strategies and was developed as a
group intervention for in-patients in an orthopedic reha-
bilitation setting [42] and has been shown to be effective
in helping these patients to increase their level of PA [43].
Gohner, Dietsche and Fuchs [44] adapted the program to
a rehabilitation setting for in-patients with MD and found

@ Springer

it to be effective in helping patients to increase their level
of PA compared to a treatment as usual group at 6-month
follow-up.

The aim of the present study was to evaluate the feasibil-
ity and effectiveness of MoVo-LISA as a PA intervention
in outpatients with MD. We decided to use an active CG
and, therefore, adapted the program MoVo-LISA so that it
focused on a healthy diet as targeted outcome. We decided
for healthy diet as this represents an important health behav-
ior as well. Healthy diet shows protective effects for mental
health and improving diet quality might have mental health
benefits for patients with MD [45].

Meanwhile the authors of MoVo-LISA already evaluated
their program with 112 in-patients with MD in a rehabilita-
tion setting that received either MoVo-LISA plus treatment
as usual (TAU) or TAU only. In this study, IG showed a
significant higher level of PA compared to CG at 6-month
follow-up [44]. Important differences to our study are (a)
the inclusion of in-patients, whereas our sample consisted
of out-patients, (b) the focus of patients with disorders in the
range of F32-39, F40-42 and F45-48, whereas we included
patients from F1-F4, (c) inclusion only of patients that
reported PA under 60 min/week, whereas we included all
interested patients that wanted to improve their health behav-
ior, (d) measurement of PA solely by self-report, whereas we
measured PA by self-report and objective measurement, (d)
the use of TAU as CG while we used an active CG.

Our hypotheses were as follows: (1) There is a differential
effect of the interventions on PA, indicating an increase in
PA in IG at follow-up while PA remains unchanged in CG;
(2) there is a differential effect of the interventions on die-
tary behavior, indicating an increase in healthy diet behavior
in CG at follow-up while dietary behavior in IG remains
unchanged; (3) there is a differential effect of the interven-
tions on social cognitive determinants of health behavior
change regarding PA, indicating that patients in IG show an
increase in social cognitive determinants of health behavior
at post- and follow-up measurement while patients in CG
do not; (4) explore if there are differential effects on mental
health outcomes between the groups.

Method
Design

This was a randomized controlled parallel-group trial with
an allocation ratio of 1:1 conducted in Germany. The study
was registered (ClinicalTrials.gov Identifier: NCT02569619)
and approved by the local ethics committee of Charité Uni-
versititsmedizin Berlin (EA1/371/13). Formal written
informed consent was given by the participants.
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Recruitment

This trial was carried out at the psychiatric outpatient clin-
ics at three hospitals: Charité Universititsmedizin Berlin,
Department of Psychiatry and Psychotherapy, St. Hedwig
Hospital Berlin, Department of Psychiatry and Oberhavel
Hospital Henningsdorf, Brandenburg, Department of Psy-
chiatry. Participants were recruited using flyers and posters
in the waiting areas or by their doctors at the three psychi-
atric outpatient clinics of the participating hospitals and at
local psychiatrists in Berlin. They could contact the research
team and, if found eligible, were invited to an information
event at the study center. At the information event, the study
was described in detail and written consent of patients that
wanted to participate was obtained. Participants filled out a
confidentiality release form and information about diagnosis,
course of treatment, medication and global assessment of
functioning; (GAF) was obtained from their psychiatrists
by mail (to protect the identity of the patients, this informa-
tion was transmitted only connected to the participant code).
Recruitment took place from April 2014 to October 2015.

Eligibility criteria

Eligible participants were woman and men of an age of at
least 18 years with a diagnosis of a MD [ICD-10: mental and
behavioral disorders due to psychoactive substance abuse
(F1); Schizophrenia, schizotypal and delusional disorders
(F2); mood disorders (F3) and neurotic, stress-related and
somatoform disorders (F4)], that were currently in outpatient
treatment at one of the clinics or at a local psychiatrist in
Berlin, did not have any contra-indications for PA, did not
have a legal custodian, were able to understand German and
willing to improve their health behavior. Diagnoses beyond
ICD-10: F1-F4 were allowed if the main diagnosis was
within this spectrum.

Interventions

The interventions where delivered by three trained and
supervised psychologists. All of them did cover both inter-
vention arms in equal portions.

Physical activity intervention (MoVo-LISA)

MoVo-LISA [46] is a theory-based, manualized and success-
fully evaluated psychological group intervention. It is based
on MoVo-model [40] and aims at helping the participants
to increase their level of PA by addressing motivational and
volitional strategies of behavior change. It consists of two
group sessions of around 90 min and one single session of
around 15 min. The group sessions took place 1 and 2 weeks
after the information event. The single session took place in

between the two group sessions. If required by the patients,
the single session was delivered by phone. In the first group
session, benefits of PA and individual goals that the partici-
pants want to achieve by regular PA are discussed, individual
ideas for PA performance are set up and the participants are
instructed to formulate first plans how they want to integrate
regular PA in their everyday routine. In the single session,
the individual PA plans are discussed with the participants.
In the second group session, individual barriers for PA are
discussed, and plans, how to overcome these, are formulated.
At the end, every participant formulates an individual plan,
how to integrate PA into his everyday life. Used behavior
change techniques are: clarification of personal health objec-
tives, contemplation of different actions to achieve these
objectives and formation of goal intentions, checking the
self-concordance of these and reflections on outcome expe-
riences, generating implementation intentions, anticipation
of personal barriers, development of barrier management
strategies and self-monitoring by behavior protocols ([42,
47)). For detailed information about MoVo-LISA see Goh-
ner, Mahler and Fuchs [46].

Healthy diet intervention

As active comparator, we developed a healthy diet inter-
vention which was in structure and used behavior change
strategies exactly like the PA intervention (MoVo-LISA) but
targeted a healthy diet instead of PA (Benefits of healthy
diet are discussed, individuals dietary goals set, barriers to
a healthy diet discussed...). Therefore, we used the healthy
diet intervention parts from the manualized PA and healthy
diet intervention MoVo-LIFE, developed by Gohner and
Fuchs [39].

Measures
Physical activity (primary outcome)

PA was measured by self-report with the short past 7 days
self-administered format of the International Physical Activ-
ity Questionnaire (IPAQ; [48]). This questionnaire asks
for the time spent in different activity domains (vigorous
activity, moderate activity, walking and sitting) during the
past 7 days. The IPAQ has been frequently used in inter-
national research. In previous studies it shows an adequate
test—retest reliability (Spearmans correlation coefficients of
about p=0.76) as well as an acceptable criterion validity
compared to accelerometry (around p=0.30; [48]).

PA was measured objectively using ActiGraph GT1M
accelerometers (ActiGraph, Pensacola, FL, USA), a small,
wearable device that is designed to monitor human activity
and calculate energy expenditure from acceleration [49]. It
measures the amount of changes in acceleration during a
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sampling period (epoch) of 60 s. These are summarized as
activity counts and quantify the amount of activity during
that sampling period. The GT1M shows good reliability in
laboratory [50] and free-living conditions [51] and has suc-
cessfully been used in clinical studies with people with diag-
nosis of MD [52]. The patients were instructed to wear the
accelerometer for 7 consecutive days of measurement during
wake time around their hip. Measured activity counts were
categorized into three activity levels (moderate: between
1953 and 5724 counts/min, equals 3.0-5.99 METs; hard :
between 5725 and 9498 counts/min, equals 6.0-8.99 METs;
very hard: > 9498 counts/min, equals over 9 METSs) using
the ActiLife Software [49]. Wearing period was defined as
the number of hours per day where at least one count was
measured. Days were counted as valid if the wearing period
was > 10 h; days in which the accelerometer was worn less
than 10 h were set to missing. For the calculation of acceler-
ometer measures only datasets with at least three valid days
were used (see Mésse et al. [53] for an overview on this and
other criteria in accelerometer data reduction).

Dietary behavior

Dietary behavior was assessed using a Food-Frequency
Questionnaire developed by Winkler and Doring [54]. This
questionnaire is designed as a short measure to assess the
overall dietary pattern of participants in epidemiologic stud-
ies and for the use in nutrition counseling. The questionnaire
asks for the frequency of the consumption of 24 different
food groups (e.g. meat, rice, salad, vegetables with answers
on a 6-point Likert scale ranging from “nearly every day”
to “never”). Based on the recommendations of the German
Association for Nutrition the questionnaire allows to cal-
culate a dietary pattern index (DPI) that reflects the degree
to that the dietary behavior complies with the recommen-
dations (DPI > 16: favorable dietary pattern; DPI 14-15: a
regular dietary pattern; DPI < 13: unfavorable dietary pat-
tern) [54]. The authors reported a good external validity of
the Food-Frequency Questionnaire compared with detailed
7-day nutrition protocols in a study with 899 men.

Fruit and vegetable consumption was assessed by a ques-
tionnaire from Steptoe et al. [55] that consists of two items
asking for the portions of fruit and vegetable that the partici-
pant consumes on an average day. Portions are defined as a
handful of fruit/vegetable.

Social-cognitive determinants of health behavior change
The items measuring self-efficacy, outcome expectancies,

intention, action planning and coping planning were to be
answered on 4-point Likert scales.
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Self-efficacy for physical activity was assessed by two
items by Parschau et al. [56] who reported inter-item cor-
relations between 0.81 and 0.84.

Outcome expectancies for physical activity were assessed
by six items by Lipple, Ziegelmann and Schwarzer [57] who
reported a reliability between a=0.67 and a=0.73.

Intention for physical activity was assessed by using two
items by Schiiz et al. [58], who reported an inter-item-cor-
relation of 0.9.

Action planning for physical activity was assessed by
using four items from Sniehotta et al. [S9] who reported
internal consistencies between a=0.92 and a=0.95.

Coping planning for physical activity was assessed by
using four items from Renner et al. [60], who reported an
internal consistency of a=0.94.

Self-concordance was assessed with the self-concordance
of sport- and exercise-related goals scale (SSK-Scale) by
Seelig and Fuchs [61] which contains 12 items and measures
an index value (SSK-Index) for the self-concordance of the
intention for PA as well as four different modes of motiva-
tion for PA (intrinsic, extrinsic, introjected and identified).
According to the authors the subscales show internal con-
sistencies between «=0.70 and «=0.82.

Clinical measures

Psychiatric Symptoms were assessed using the Symptom-
Checklist-27 (SCL-27; [62]), a short form of the widely used
Symptom-Checklist-90 Revised (SCL-90-R). It is designed
as a screening instrument for psychiatric complaints from
which the global severity index (GSI-27) can be calculated.
In previous studies, the index GSI-27 showed an internal
consistency of a=0.93 and all subscales showed internal
consistencies of a>0.7 [62].

Health-related quality of life was assessed using the
12-Item Short-Form Health Survey (SF-12; [63]) that meas-
ures a person’s perceived health status using two summary
scores: one for physical (Physical Component Summary,
PCS) and one for mental health (Mental Component Sum-
mary, MCS). In previous studies it showed high correlations
with the scores of the SF-36 and shows a 2-week retest-
reliability of 0.76 for the mental and 0.89 for the physical
component [63].

Points of measurement

The participants were instructed to fill out the questionnaires
and wear the accelerometer for 7 consecutive days at the
information event 1 week before the start of the intervention
(TO), 1 week (T1) and 3 months (T2) after the last interven-
tion session.
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Sample size calculation

For repeated-measurements ANCOVA interaction effects
time*group we expected medium effects based on previ-
ous research (e.g. [30]). A statistical power analysis using
G*Power 3.1.9.2 [64] with f{U)=0.25, a=0.05 and f=0.8
indicated that 82 patients would be needed.

Randomization

Eighty-three patients were randomized, which was carried
out by a study employee using urn-design (adaptive coin
biased randomization). Allocation ratio was 1:1. The urn
always contained more randomization codes than patients
that had to be randomized so it was never possible to pre-
dict the allocation of a patient. Obviously, patients could
not be blinded to the intervention but they were blind to the
hypotheses.

Data analysis

Including dropouts, the average percentage of missing
data on item basis was 17.60% for the questionnaire items
(maximum 32.52%) and 22.30% for the accelerometer data
(maximum 36.14%). Missing data were replaced by multiple
imputation on scale basis, which represents one of the state-
of-the-art procedures to handle missing data [65]. Multiple
imputation of the follow-up data was carried out separately
for IG and CG to preserve interaction effects. All analyses
were conducted using SPSS 23.0 and reported values are
pooled results from a set of five imputations (n=_83 if not
stated elsewhere).

For all outcome measures, repeated-measurements ANCO-
VAs with time (TO, T1, T2) as within-subject factor and group
(IG, CG) as between-subject factor were calculated. Due to
baseline differences in age and walking minutes per week,
these variables were included as covariates. Sphericity was
analyzed using the Mauchly test. In case of violation of sphe-
ricity Greenhouse-Geisser correction was used. Bonferroni
corrected post-hoc tests based on EM-Means were calculated
for time and group. Significance level was set to 0.05 (two-
tailed). Besides statistical significance, clinical significance
was calculated for PA and dietary behavior outcome measures.
For PA as measured by self-report (IPAQ), the performance
of at least 150 min of MVPA per week was defined as a suf-
ficient level of PA. For PA as measured by accelerometer, the
performance of at least 30 min of MVPA on an average day
was defined as sufficient level of PA. For fruit and vegetable
consumption, a sufficient level of intake was defined as at least
five portions per day (following the recommendation of many
international dietary guidelines; [66]). For dietary behavior,

unfavorable dietary pattern was defined as DPI < 13 following
the manual of the questionnaire.

Results
Participants

Figure 1 shows flow of participants through the study. Attri-
tion rate was 31.33% (n=26) with no differences between
the groups (X2 =0.06, p=.80).

Table 1 shows baseline characteristics of our sample and
results of ¢ tests for independent samples and Xz—tests for
baseline differences.

PA and dietary behavior—statistical significance

Figure 2 shows means of the PA and dietary behavior
outcomes for the two groups and three different points of
measurement with post-hoc comparisons based on repeated-
measurements ANCOVAs.

For PA as measured by average accelerometer counts per
day, a repeated-measurements ANCOVA showed a signifi-
cant group X time interaction effect, F(1.71, 158)=6.00,
p<.01, np2=0.07, indicating an increase in average accel-
erometer counts per day in the IG compared to a decrease in
the CG. Post hoc tests showed a significant higher level of
average accelerometer counts per day in the IG compared to
the CG at T2 and significant reductions of average acceler-
ometer counts per day in the CG from TO to T1 and TO to T2.

For PA as measured by total METs per week from IPAQ,
a repeated-measurements ANCOVA showed a trend towards
but not significant group X time interaction effect, F(1.74,
137.19)=2.75, p=.075, np2= 0.03, post-hoc tests revealed
no significant differences.

For dietary behavior as measured by DPI, a repeated
measurements ANCOVA showed a significant group X time
interaction effect, F(2, 158)=3.93, p=.03, npz =0.05. Post
hoc tests showed a significant increase in DPI in CG from
TO to T1 and TO to T2 as well as a significant difference
between IG and CG at T1.

For fruit and vegetable consumption as measured by aver-
age portions per day, a repeated measurements ANCOVA
showed a significant group X time interaction effect,
F(24.01, 135.74)=5.20, p=.01, ;1],2: 0.06. Post hoc tests
showed a significant increase in fruit and vegetable con-
sumption from TO to T1 and TO to T2 in CG.

PA and dietary behavior outcomes—clinical
significance

See Table 2 for changes in clinical significance criteria

regarding PA and healthy diet from baseline to follow-up
measurement.
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Fig.1 Consort flowchart

Social cognitive determinants of health behavior Discussion
change and clinical outcome measures

Effects of the PA intervention on PA

Table 3 shows results of repeated-measurements ANCOVAs
for social-cognitive determinants of health behavior change ~ Our first hypothesis was confirmed by a significant
and clinical variables.

@ Springer

group*time interaction effect in objective measured PA and



European Archives of Psychiatry and Clinical Neuroscience (2019) 269:529-542 535
Table 1 — Baseline characteristics of the sample (n=83, if not stated elsewhere)
Characteristic All (€] CG p*
Mean SD Mean SD Mean SD
Age (years) 49.31 10.80 53.44 10.50 44.88 9.37 <0.01%*
Weight (kg) 84.95 17.97 85.03 16.96 84.86 19.19 0.97
No. psychiatric diagnoses" 1.75 0.90 1.84 1.02 1.65 0.736 0.34
GAF™ 56.79 12.65 55.44 12.61 58.21 12.70 0.33
GSI-27 1.15 0.69 1.21 0.63 1.08 0.75 0.41
PCS 42.06 10.01 41.46 9.70 42.70 10.42 0.58
MCS 36.71 11.24 35.53 10.69 38.27 11.80 0.33
Cognitive determinants
Self efficacy 2.80 0.74 2.67 0.82 2.94 0.61 0.09
Outcome expectancies 3.19 0.38 3.14 0.43 3.24 0.32 0.24
Intention 3.23 0.64 3.27 0.70 3.19 0.57 0.56
SSK-index 242 2.30 2.58 2.40 2.25 2.19 0.54
Action planning 2.39 0.86 2.36 0.92 241 0.79 0.79
Barrier planning 1.85 0.79 1.86 0.83 1.83 0.75 0.87
IPAQ
Moderate activityc 152.08 215.96 116.86 196.76 192.03 231.01 0.11
Vigorous activity® 130.89 266.53 117.15 260.71 145.65 275.18 0.63
Walking® 482.22 1048.83 258.35 262.16 722.88 1457.48 <0.05%
Sitting® 419.41 189.84 399.12 181.74 441.22 198.13 0.32
METs*® 1659.44 2707.55 1404.65 2690.99 1933.34 2732.45 0.38
Accelerometry
Counts' 289,895.39 103,049.01 279,416.95 112,076.79 301,159.72 92,984.98 0.34
Moderate activity® 39.92 24.05 36.84 25.11 43.22 22.70 0.23
Heavy activity® 1.17 2.12 0.93 2.03 1.42 2.20 0.30
Fruit and vegetable" 3.13 1.99 341 2.38 2.83 1.41 0.19
Dietary-pattern-index 13.75 3.60 13.95 3.79 13.54 3.41 0.61
N % N % N % PP
Female 60 72.30 33 76.70 27 67.50 0.35
Education level
University degree 31 37.30 15 34.90 16 40.00 0.88
Higher education e.q.! 22 26.50 11 25.60 11 27.50
Subject related e.qJ 7 8.40 3 7.00 4 10.00
Secondary school® 20 24.10 12 27.90 8 20.00
Lower secondary school' 3 3.60 2 4.70 1 2.50
Main diagnosis
Fl1 2 2.40 2 4.70 0 0.00 0.58
F2 14 16.90 7 16.30 7 17.50
F3 50 60.20 25 58.10 25 62.50
F4 17 20.50 9 20.90 8 20.00
Psychotropic medication
Any 62 74.70 29 67.40 33 82.50 0.12
Antidepressants 46 55.40 23 53.50 23 57.50 0.71
Neuroleptic® 22 26.50 12 27.90 10 25.00 0.76
Tranquilizers 3 3.60 1 2.30 2 5.00 0.51
Hypnotics 1 1.20 0 0.00 1 2.50 0.30
Mood stabilizers 15 18.10 4 9.30 11 27.50 <0.05%
Stimulants 1 1.20 1 2.30 0 0.00 0.33
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Table 1 (continued)

*Significant at 0.05 level (two-tailed)
**Significant at 0.01 level (two-tailed)
Significance value from independent 7 tests
PSignificance value from x 2-test
“min/week

dh/day

“Metabolic equivalent of task min/week from MVPA moderate to vigorous physical activity per week (see “Methods” section for calculation and

interpretation of this measure)

fCounts as measured by accelerometry per day (see Methods section for interpretation of this measure)

¢min/day as calculated by counts per minute from accelerometry (moderate: 1953-5724 counts per minute; heavy: 5725-9498 counts per min-

ute)

"Portions per day

iHigher education entrance qualification
iSubject-related entrance qualification
XSecondary school certificate

'Lower secondary school certificate
Tn=280

"n=82

a trend towards a significant interaction in self-reported PA
that indicates differential effects of the interventions in the
PA outcome variables. Levels of PA measured by objec-
tive measurement and self-report increased from baseline to
post and follow-up in IG while there was a decrease in CG.
Post-hoc tests showed a significant higher level of objec-
tive measured level of PA at follow-up. This indicates that,
as expected, the PA intervention helped the participants
to increase their level of PA. PA levels in IG were stable
from post to follow-up measurement or even increased fur-
ther, so the intervention is, despite its short duration over 2
weeks with only three sessions, able to produce somewhat
stable effects. Increase in PA seems larger in self-report
(about+ 100% in METs per week from TO to T2) than in
objective measurement (about+ 10% from TO to T2). This
might partly be explained by the fact that self-report focuses
on explicit PA (moderate, vigorous and walking), while the
counts from accelerometer include all forms of body move-
ments over the day, which are likely to remain constant
throughout the intervention. Therefore, the increase, which
should mainly consist of planned, explicit forms of PA,
might seem smaller. However, the differences in the results
between self-report and objective-measurement might also
be accounted for by methodical problems of the self-report
in samples with mental disorders. Despite its wide-spread
use in interventions in samples with mental disorders, recent
studies show several methodical problems of the IPAQ (e.g.
difficulties of the participants to differentiate in moderate
and vigorous activity) and recommend the use of objective
measurement for intervention studies [67, 68].

We observed a decrease in level of PA in both self-report
and objective measurement in CG, which we did not expect.
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Possible explanations for this could be that the participants
overestimated their amount of PA in self-report at baseline
measurement as some participants reported that this would
have happened. However, this would not explain the decrease
in objective measured PA. This decrease might be explained
by a positive effect of the measurement by accelerometry
on the level of PA. The fact that the participants knew that
their level of PA was measured might have motivated them
to perform more PA and this effect might be reduced with
repeated measurement. This interpretation is supported by
a study by van Sluijs et al. [69], while other studies consider
accelerometer as not very sensitive to reactivity [70]. Other
possible explanations are uncontrolled effects (weather, sea-
son, holidays...) as PA does vary with seasonality [71] or
that the focus on dietary behavior in the dietary intervention
did lead participants in CG to neglect other forms of health
behavior as PA.

While at baseline the majority of the participants in IG
did not meet our criterion of clinical significance for a health
beneficial level of PA, this value increased by 30-40% at
follow-up. Therefore, at the 3-month follow-up, three quar-
ters of the participants in IG met our criterion for a health
beneficial level of PA as measured by self-report as well as
objective measurement. In CG there were nearly no changes.
This indicates that the intervention is effective in helping
patients with MD to increase their level of PA in a clinical
significant extent.

These results are in line with the study by Gohner,
Dietsche and Fuchs [44] with patients with MD in psycho-
somatic rehabilitation, where stable positive effects of the
intervention on level of PA were found at 3- and 6-month
follow-up. The participants in the present study were initially
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erometer counts), METs per week are metabolic equivalent of task
minutes per week, a measure that expresses the energy expenditure of
PA (see “Methods” section for calculation and interpretation of this
measure), DPI is dietary pattern index (DPI > 16: favorable dietary
pattern; DPI 14-15: a regular dietary pattern; DPI < 13: unfavorable
dietary pattern)

Table 2 Clinical significance
of PA and dietary behavior
outcomes (n=283)

Clinical significance criterion IG CG

TO (%) T2 (%) TO (%) T2 (%)
>30 min of MVPA? per day (accelerometry) 47.44 76.67 30.00 27.00
> 150 min of MVPA?® per week (IPAQ) 37.21 76.75 57.50 57.75
>5 portions of fruit and vegetable per day 25.58 7.44 15.00 37.00
Unfavourable dietary pattern (DPI° < 13) 38.14 26.51 36.00 15.50

*Moderate to vigorous physical activity

Dietary pattern index (DPI> 16: favorable dietary pattern; DPI 14—15: a regular dietary pattern; DPI<13:

unfavorable dietary pattern)

more active than the participants in the study by Gohner,
Dietsche and Fuchs [44], where in contrast to the present
study, the participants were inpatients. Therefore, while the
percentage of participants that did not reach this recom-
mendation at baseline but did reach it at 3-month follow-up
was higher than in our study (59% vs. 29.23% objective and

39.54% self-reported), the percentage of participants in IG
that did reach the recommendation at follow-up was higher
in our study (76.67% objective and 76.75% self-reported vs.
59%). This indicates the intervention is suitable not only for
populations with very low levels of PA but also for those
who perform an average level of PA.
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Table 3 Social cognitive determinants of health behavior change and clinical outcomes—means (M), standard deviations (SD) and results from

ANCOVAs (n=83)

Variable ANCOVA results®  F(df) )4 ;15 IG/CG Means(M) and standard deviations (SD) at the
time points TO to T2 and results of post hoc
comparisons for time®
TO T1 T2
M (SD) M (SD) M (SD)

MoVo-variables

Self efficacy Group 0.44 (1.79) 0.59 1G 2.67 (0.82) 3.06 (0.62)* 2.99 (0.72)*
Time 0.71 (2.158) 0.52 CG 2.94 (0.61) 2.80 (0.69) 2.82(0.79)
Group x time 5.75 (2.158) 0.01* 0.07

Outcome expectancy  Group 0.05 (1.79) 0.85 1G 3.14 (0.43) 3.33(0.44) 3.27 (0.43)
Time 0.82 (2.158) 0.47 CG 3.24 (0.32) 3.28 (0.43) 3.24 (0.49)
Group X time 1.60 (2.158) 0.26

Intention Group 1.03 (1.79) 0.32 IG 3.27 (0.70) 3.38 (0.58) 3.21(0.78)
Time 1.16 (2.158) 0.35 CG 3.19 (0.57) 3.21 (0.69) 3.21 (0.64)
Group X time 0.66 (2.158) 0.54

Self concordance Group 1.68 (1.79) 0.21 1G 2.58 (2.40) 3.13 (2.08) 3.48 (2.19)*
Time 1.09 (2.158) 0.37 CG 2.25(2.19) 2.65 (1.98) 2.38 (2.21)
Group x time 1.19 (2.158) 0.32

Action Planning Group 7.49 (1.79) 0.02* 1G 2.36 (0.92) 3.54 (0.73)* 3.18 (0.70)*
Time 5.68 (2.158) 0.01** 0.07 CG 2.41(0.79) 2.71 (0.85) 2.80 (0.90)
Group X time 8.54 (2.158) 0.00** 0.10

Barrier planning Group 2.40 (1.79) 0.14 1G 1.86 (0.83) 2.75 (0.86)** 2.49 (0.88)**
Time 2.92 (2.158) 0.06 CG 1.83 (0.75) 2.22 (0.82) 2.28 (0.85)
Group X time 2.91 (2.158) 0.07

Clinical scales

SCL-GSI Group 1.18 (1.79) 0.32 IG 1.21 (0.63) 1.08 (0.58) 0.97 (0.55)
Time 0.51 (2.158) 0.65 CG 1.08 (0.75) 0.90 (0.72) 0.84 (0.61)
Group X time 0.27 (2.158) 0.78

SF-12-MCS Group 3.19 (1.79) 0.08 IG 35.53(10.69) 40.96 (9.46)**  40.66 (7.15)*
Time 1.91 (2.158) 0.17 CG
Group X time 0.32 (2.158) 0.74 37.99 (11.80) 42.52 (9.89) 43.76 (9.55)*

SF-12-PCS Group 0.37 (1.79) 0.55 IG 41.46 (9.70)  42.27 (7.47) 44.99 (7.76)
Time 1.61 (1.85,145.90) 0.21 CG 42.70 (10.42) 43.10(9.02) 45.14 (7.37)
Group X time 0.46 (1.85, 145.90) 0.65

*Significant at 0.05-level (two-tailed)
**Significant at 0.01-level (two-tailed)

*Main effects of time and group and interaction effects group X time of repeated-measurements ANCOVAs with time (TO, T1, T2) as within-
subject factor and group (IG, CG) as between-subject factor and age and walking minutes T1 as covariates

b Asterisks represent significances from post-hoc comparisons for time (TO-T1 and TO-T2) using Bonfferoni correction

Effect of the healthy diet intervention on dietary
behavior

Our second hypothesis was confirmed by significant
time*group interaction effects in dietary behavior (as meas-
ured by DPI) and fruit and vegetable consumption that indi-
cate a differential effect of the interventions on these out-
comes. Post-hoc tests revealed significant increases in CG
in DPI and fruit and vegetable consumption from baseline to

@ Springer

post measurement and these effects remained stable at fol-
low-up. At the same time, there were no significant changes
in these variables in IG. This indicates that, as expected,
the dietary intervention helped the participants to change
their dietary behavior towards a healthier diet. The decrease
in percentage of participants that met the defined criterion
of an unfavorable dietary pattern was about nearly double
the size in CG compared to IG (21.50% vs. 11.63%) and
percentage of participants that met the defined criterion for
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fruit and vegetable consumption increased in CG (+22.00%)
while it decreased in IG (— 15.14%).

This shows that the dietary intervention can be effective
in helping patients with MD to change their dietary behav-
ior towards a healthier behavior (see Naslund et al. [72] to
compare these results with other lifestyle interventions in
patients with MD).

Effects of the PA intervention on social cognitive
determinants of health behavior change

Our third hypothesis was partly confirmed by significant
time*group interaction effects for self-efficacy and action
planning that indicate a differential influence of the interven-
tions on these variables. Post-hoc tests show a significant
increase in self-efficacy, self-concordance of the motivation,
action planning and coping planning in IG, but not CG. This
shows that the intervention was successful in changing these
variables as proposed by the model that it is built of. These
results are basically in line with the findings by Gohner,
Seelig and Fuchs [42] and Gohner, Dietsche and Fuchs [44].
As the participants show higher values on action planning
than coping planning at baseline and the increase in action
planning is higher than in coping planning from TO to T2,
a possible modification of the intervention for patients with
MD would be a stronger focus on coping planning (e.g. more
explicit targeting of how to overcome avolition).

Effect of the interventions on mental health
outcomes

ANCOVAs revealed no significant main or interaction
effects for GSI, MCS or PCS. Post-hoc tests showed a signif-
icant improvement in MCS in both IG and CG. These results
cannot be clearly interpreted as positive results of both inter-
ventions on the mental component of health-related quality
of life as there was no control group that did not receive an
intervention.

Strengths and limitations

This study evaluated the feasibility and effectiveness of a
published, manualized, theory-guided and positively evalu-
ated psychological group intervention that aims to help par-
ticipants to increase their everyday PA. We used an active
CG that was in form, structure and used behavioral change
techniques exactly as the IG targeting a healthy diet behav-
ior. Therefore, differential effects between the groups can be
directly attributed to the content of the interventions and the
probability that general effects are accountable for the differ-
ences are low. Our sample was heterogeneous regarding age,
type and severity of MD what speaks for a good generaliz-
ability to natural outpatient settings with patients with MD.

Another strength represents the pragmatic approach of the
intervention MoVo-LISA, which due to its short duration
and high level of standardization, can be easily integrated
into standard treatment settings. We assessed PA by self-
report as well as by objective measurement. This combina-
tion allows a more detailed investigation of PA effects as
both forms of measurement come with different forms of
bias [73].

Nevertheless, there are some limitations. Our sample was
large enough to evaluate the effectiveness of the interven-
tion overall but too small to investigate differential effects
in participants with different characteristics (e.g. diagnosis,
or baseline level of PA). Due to the heterogenous sample
with different groups of diagnoses of MD, we were not able
to further evaluate the potential influence of specific symp-
toms (e.g. avolition) on the results. Further research on the
program in more homogenous populations, e.g. for patients
with different groups of diagnoses of MD, would be needed.
A large proportion of our sample received psychopharmaco-
therapy, which could have influenced PA (e.g. by sedation).
We were not able to further evaluate potential influences by
psychotropic medication due to the sample size. Our study
focused primarily on the evaluation of the PA intervention
MoVo-LISA, so the results of the healthy diet intervention
which served as comparison group would have to be repli-
cated in a trial with a more detailed assessment of dietary
behavior as we only used retrospective self-assessment of
which comes with a number of biases [74]. Incorporation of
more elaborated forms of assessment (e.g. dietary records)
would be needed. As we incorporated follow-ups at 1 week
and 3 months after the end of the intervention period, we
were only able to evaluate short- and mid-term effects of
the intervention. A further evaluation of long-term effects
of the intervention would be needed. Our population only
consisted of patients that were already motivated to increase
their health behavior; therefore, the results might not be rep-
resentative of patients in different motivational stages. The
interventions consist of a combination of different behavior
change strategies, so it is not possible to say which of them
are accountable for the observed changes in health behav-
ior. Dismantling studies might be useful for a better under-
standing of effective mechanisms. Another limitation is the
fact that our design did not include a non-treatment control
group. Therefore, from our data solely conclusions on the
differential effects of the two interventions can be drawn but
no conclusions about the effect of the interventions com-
pared to treatment-as-usual. Furthermore, we did not assess
objective measures of physical health like, e.g. BMI, fasting
blood glucose levels or waist circumference, which might
be interesting for future research. As in previous research
on exercise interventions in patients with MD, the supervi-
sion by sports therapists and the availability of continuous
contact persons have been considered as important factors

@ Springer



540

European Archives of Psychiatry and Clinical Neuroscience (2019) 269:529-542

to increase motivation for aerobic exercise [75]; the incor-
poration of continuous supervision by sports therapists into
the intervention might be a potential advancement to fit the
needs of patients with MD.

Conclusion

The results of the present study indicate that the psycho-
logical group intervention MoVo-LISA can be effective in
helping patients with MD to increase their level of PA in
short- and mid-term. Further research in larger and more
specific samples, and with longer follow-up periods to deter-
mine long time effects are strongly encouraged. This exam-
ple illustrates that psychological theories of health behavior
change from sports and exercise psychology can be success-
fully used to design interventions in populations with MD.
Results on the CG show that the structure and used behav-
ior change techniques of MoVo-LISA might be effective in
helping patients with MD to improve their dietary behavior
as well. To fit the need of patients with MD, modification of
the intervention with a stronger focus on coping planning,
the incorporation of continuous supervision by sports thera-
pists and the addition of one or two booster sessions after the
end of the intervention seem reasonable.
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