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a similar pattern of correlations with PA as in populations 
without mental disorders.
Conclusion Outpatients with mental disorders have the 
ability and are willing to perform PA but a large proportion 
of our sample did not meet PA recommendations. To assess 
group levels of PA, subjective and objective measurement 
seem equally apt, for individual diagnostics, a combination 
of both should be considered. Social cognitive determi-
nants of health behavior change seem to be as helpful for 
the design of PA interventions for patients with mental dis-
orders as they are in other populations.
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Introduction

Physical inactivity (PA) is one of the four leading risk fac-
tors for global mortality [1], causing 9% of premature mor-
tality worldwide [2]. There is strong evidence that regular 
PA is effective in the primary and secondary prevention 
of several physical (e.g., cardiovascular disease, diabetes, 
cancer, hypertension, obesity and osteoporosis) but also 
mental diseases (e.g., depression) [3]. People with mental 
disorders show higher rates of mortality and a lower life 
expectancy than the general population [4–6]. Therefore, 
regular PA can play an important role in reducing mortal-
ity and increasing life expectancy in patients with mental 
disorders. But not only can PA help to improve the physi-
cal health of people with mental disorders, it also has an 
effect on mental health and mental disorders itself. Regu-
lar physical activity is correlated with improved mental 
health, feeling of social integration, sense of coherence and 
reduced stress, anxiety, depression, anger, cynical distrust 
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and neuroticism in general populations [7–12]. Regular 
PA is also correlated with a lower prevalence of mood and 
anxiety disorders in the general population [12–14] and can 
reduce the incidence of mental disorders [15]. Therefore, 
higher rates of PA could help to reduce prevalence of men-
tal disorders in the general population [16]. PA can also 
play an important part in therapy of mental disorders, help-
ing to improve general but also disorder-specific outcomes 
in several mental disorders (see Zschucke et al. [12] for a 
detailed overview).

In adults, the American College of Sports Medicine 
(ACSM) and the World Health Organization (WHO), 
whose recommendations for PA are based on a broad con-
sensus of international experts and are most commonly 
used in research (e.g., [2, 17]), both recommend a mini-
mum of 150  min of moderate-intensity PA per week or 
60–75 min of vigorous-intensity PA per week, or a combi-
nation of both, to improve and maintain physical fitness and 
health [18, 19].The activity should be performed in bouts 
of at least 10  min [18]. ACSM recommends that these 
amounts should be achieved by at least 5 days of at least 
30 min of moderate-intensity PA per week or at least 3 days 
of at least 20 min of vigorous-intensity PA per week or a 
combination of both achieving a minimum energy expo-
sure of 500–1000 MET minutes (metabolic equivalent of 
task minutes, a measure that expresses the energy expendi-
ture of physical activities) per week [18]. Both ACSM and 
WHO recommend additional muscle-strengthening activi-
ties on at least 2 days a week, ACSM recommend addi-
tional flexibility exercises on at least 2 days a week [18, 
19]. Large proportions of the general population in Ger-
many do not meet these recommendations. A large-scale 
representative study shows that only 39.2% of the German 
adult population meet the recommendation of the WHO of 
at least 150 min of moderate to vigorous physical activity 
(MVPA) per week and only 20.2% meet the recommenda-
tion of the ACSM of at least 30 min of MVPA on at least 5 
days a week [17].

Prevalence of PA in people with mental disorders is not 
well studied. Existing studies show that PA levels in peo-
ple with mental disorders are low (e.g., [20–22]) and stud-
ies that compared their activity level to the general popu-
lation or populations without mental disorders show, that 
PA levels are lower in people with mental disorders (e.g., 
[23–29]). But there is also evidence challenging this (e.g., 
[30, 31]). General conclusions are difficult to draw because 
of heterogeneous sample sizes, inclusion criteria regard-
ing diagnosis, severity and assessment of PA (various self-
report scales vs. accelerometers). Therefore, better knowl-
edge about the levels of PA in patients with mental disorder 
is needed to assess whether interventions to increase PA 
could be of benefit for them. In contrast to the general pop-
ulation, little is known about the accordance of subjective 

and objective measurements (e.g., use of accelerometers) 
of PA in patients with mental disorders. There are specific 
illness-related factors (e.g., negativity bias, lower cogni-
tive functioning) that could affect the validity of self-report 
measurement of PA. For the interpretation of the results 
of different studies that used different methodology in the 
assessment of PA (self-report vs. accelerometers) in people 
with mental disorders and for the design of future studies 
that assess the prevalence of PA in this population, better 
knowledge about the convergence of subjective and objec-
tive measurement in this population is needed.

There are hundreds of studies published in health and 
exercise psychology providing evidence that motiva-
tional and volitional predictors explain and can be used 
for interventions to increase PA in the general population 
(see Schwarzer [32] for an overview of different models 
and variables). Several social cognitive models of health 
behavior change, among them the MoVo (Motivation-
Volition model [33]; an exercise specific advancement of 
the wider known Health Action Process Approach/HAPA 
[34]) elaborate on various psychological variables. Inte-
grating one important element of self-concordance theory, 
MoVo includes the following five psychological factors: 
(1) goal-intention (the intention to engage in PA), which 
is influenced by self-efficacy (the extent to which a per-
son believes in his or her own ability to engage in PA) and 
outcome-expectancies (positive and negative expectations 
connected with PA engagement), (2) self-concordance of 
the goal intention (the extent to which the intention is in 
line with one’s personal interests and values), (3) action-
planning (the formation of detailed plans how, when, where 
and with whom a specific activity is to be performed), (4) 
barrier-management (strategies how to overcome practical 
and psychological barriers that arise during the volitional 
process) and (5) outcome-experiences (positive or nega-
tive experiences resulting from PA [33]). As other mod-
els of health behavior change, MoVo states two different 
processes that finally lead to the performance of physical 
exercise: the motivational process (in which intentions of a 
specific strength and quality are formed; i.e., self-efficacy, 
outcome-expectancies, goal-intention and self-determi-
nation) and the volitional process (in which the previous 
formed intentions are translated into action; i.e., action-
planning and barrier-management [33]).

There is strong evidence that self-efficacy, outcome-
expectancies, goal-intention, planning and barrier-planning 
are important predictors of future PA and that these can be 
addressed in intervention programs for increasing PA in 
the general population (e.g., in preventative contexts; e.g., 
[35–38]). Till now, there are only few studies that investi-
gate the role of social cognitive determinants for PA in peo-
ple with mental disorders. Therefore, it is unclear whether 
the factors proposed by these social cognitive models for 
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the general population are useful for the understanding of 
the motivational and volitional process that leads to the 
performance of PA in patients with mental disorders as 
well. There are specific problems and barriers to PA in 
persons with mental disorders like mental disorder symp-
toms (e.g., avolition), medication and resulting weight gain, 
fear of discrimination, safety concerns, reduced self-effi-
cacy as a result of feeling sad or stressed or low levels of 
social support [39, 40]. Therefore, it seems possible that, 
in people with mental disorders, specific disorder-related 
factors are necessary for the understanding of the motiva-
tional and volitions processes that lead to the performance 
of PA. Nevertheless, in a small study with 25 outpatients 
with schizophrenia Arbour-Nicitopoulos et al. [41] showed 
that HAPA and its variables could be of use for the under-
standing and design of PA interventions in patients with 
mental disorders as well as they found a pattern of correla-
tions between the variables similar to the pattern found in 
healthy populations. However, this study solely used self-
report to asses PA, so no conclusion of the correlations of 
social cognitive variables and objective-measured PA can 
be drawn.

The aims of this study were to (1) describe the level of 
PA in a sample of outpatients with mental disorders and 
the extent to which they meet PA recommendations, (2) to 
examine the accordance of subjective and objective meas-
urement of PA in this population, (3) to examine if social 
cognitive determinants of health behavior change show 
similar patterns of correlations for patients with psychiat-
ric diagnoses as they do in the general population, whereby 
for the first time all of the variables of a social cognitive 
model of behavior change are examined, and (4) to examine 
the association between PA and mental health scores in this 
population.

Our hypotheses in these areas were: (1) large proportions 
of the sample do not meet the PA recommendations, (2) 
subjective- and objective measurement of PA shows similar 
accordance in this population as in the general population, 
(3) social cognitive determinants of health behavior change 
show a similar pattern of correlations for patients with psy-
chiatric diagnoses as they do in the general population and 
(4) there is a negative correlation between mental health 
and PA in this population.

Method

Design and recruitment

This cross-sectional study took place at the psychiatric 
outpatient clinics of three hospitals: Department of Psy-
chiatry and Psychotherapy, Charité Universitätsmedizin 
Berlin, Department of Psychiatry, St. Hedwig Hospital 

Berlin and Department of Psychiatry, Oberhavel Hospital 
Henningsdorf, Brandenburg. It was approved by the local 
ethics committee (EA1/371/13) and registered (ClinicalTri-
als.gov Identifier: NCT02569619). Recruitment took place 
from April 2014 to October 2015. Patients were recruited 
by posters and flyers for a healthy living intervention in 
the waiting rooms or by information of their doctors at the 
three psychiatric outpatient clinics and at practices of local 
psychiatrists in Berlin. Interested patients could contact the 
researcher and were, if found eligible, invited to an infor-
mation event at the study center. Eligible participants were 
men and woman over the age of 18 years with a diagnosis 
of mental disorders (ICD-10: F1-F4) in outpatient treat-
ment at one of the clinics or at a local psychiatrist in Ber-
lin who wanted to improve their health behavior, did not 
have contraindications for physical activity, did not have 
a legal custodian and were able to understand German. 
After the study was described in detail at the information 
event, participants gave formal written informed consent 
and were finally included. Patients released their psychia-
trists from confidentiality, information about diagnosis, 
course of treatment, medication and global assessment of 
functioning was obtained from them by mail (information 
request was sent out one day after the information event, 
the medical record was therefore only connected to the par-
ticipant codes to protect the identity of the participants). 
After enrollment, patients filled out the questionnaire, were 
handed out the accelerometer and instructed how to use it.

Based on previous studies that investigated correlations 
between self-reported and accelerometer-measured PA 
(e.g., [20, 31, 42]) and correlations between social cogni-
tive determinants of health behavior change and PA (e.g., 
[35, 37]), we expected correlations of at least 0.3. With an 
alpha-level of 0.05 and power of 0.8 (one tailed), power 
analysis using G*Power [42] indicated that a total sample 
size of 67 would be sufficient.

Measures

All questionnaires were administered in German, item 
examples below are translations.

Physical activity

PA was assessed by self-report with the International Physi-
cal Activity Questionnaire (IPAQ; [43]) using the short last 
7 days self-administered format. This questionnaire asks for 
the time spent with (a) vigorous activity (b) moderate activ-
ity (c) walking and (d) sitting during the last seven days. 
The IPAQ has been widely used in international research 
and showed adequate test–retest reliability (Spearman’s 
correlation coefficients around ρ = 0.76) and an acceptable 
criterion validity with accelerometry (ρ= 0.30) in previous 
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studies [43]. MET minutes per week were calculated as rec-
ommended by Craig et al. [43] (Walking: 3,3 MET, moder-
ate activity: 4 MET, vigorous activity 8 MET).

PA was objectively measured using ActiGraph GT1M 
accelerometers (ActiGraph, Pensacola, FL, USA). The 
GT1M is a small, portable device that is designed to moni-
tor human activity [44]. It measures the amount of changes 
in acceleration during a sampling period (epoch) of 60  s 
summarized as activity counts that quantify the amount of 
activity during that period. Based on the measured changes 
in acceleration, estimates of time spent in different activ-
ity levels and energy expenditure can be calculated. It has 
already been successfully used in clinical studies with peo-
ple diagnosed with mental disorders [45] and shows a good 
reliability under laboratory [46] and free living conditions 
[47]. Participants were instructed to wear the device around 
their hip during wake time for seven consecutive days of 
measurement. Activity counts were categorized into activ-
ity levels using the ActiLife Software [44] into four activ-
ity levels: light (less than or equal 1952 counts per minute, 
equivalent less than 2.99 METs), moderate (1953–5724 
counts per minute, equivalent 3.0–5.99 METs), hard 
(5725–9498 counts per minute, equivalent 6.0–8.99 METs) 
and very hard (more than 9498 counts per minute, equiv-
alent more than 9.0 METs). Step count was activated. 
Energy expenditure was estimated using Freedson equa-
tion. For calculation of MET minutes per week, moderate 
activity was counted as 4.5 MET, hard activity as 7.5 MET 
based on the ActiGraph manual. To identify the wearing 
period, the total number of hours per day with at least one 
count were counted as daily wearing hours. Minimal wear 
requirement for a valid day was 10 h. If the accelerometer 
was worn less than 10 h per day, data was set to missing. 
For the computation of level of PA, PA recommendations 
and correlation of subjective and objective PA levels only 
datasets with 7 valid days were used. For all other calcula-
tions only datasets with at least three valid days were used. 
Data of participants with less than three valid days was set 
to missing (see Masse et al. [48] for a discussion of this and 
other criteria in accelerometer data reduction).

Motivational and volitional determinants of health 
behavior change

All items measuring self-efficacy, outcome-expectancies, 
intention, action-planning and coping-planning were 
answered on 4-point Likert-type scales from 1 (not at all 
true) to 4 (exactly true).

Self-efficacy was measured using the two items “I am 
sure that I can be physically active even it is difficult for 
me” and “I am sure that I can live a physically active life-
style, even it is difficult for me” as done before by Parschau 

et  al. [49] who reported inter-item correlations between 
r = .81 and 0.84.

Outcome-expectancies were measured with six items 
from Lippke, Ziegelmann & Schwarzer [50] who reported 
scale reliabilities between α = 0.67 and 0.73. The item 
stem “If I engage in physical exercise...” was followed by 
three statements on positive outcome expectancies (e.g., 
“… then I feel better afterwards”) and three on negative 
outcome expectancies (e.g., “… then I have to perform a lot 
of organizational tasks”).

Intention was measured using the two items “I intend to 
exercise regularly” and “I intend to exercise several times 
a week” out of a scale of six items by Sniehotta et al. [37] 
as done before by Schüz et al. [51], who reported an inter-
item-correlation of r = .90.

Action-planning was measured using four items from 
Sniehotta et  al. [37], who reported internal consistencies 
between α = 0.92 and 0.95. The item stem “I have made a 
detailed plan regarding...” was followed by the four state-
ments “…when to exercise”, “…where to exercise”, “…
how to exercise” and “…how often to exercise”.

Coping-planning was measured using four items from 
Renner et al. [52], who reported an internal consistency of 
α = 0.94. The stem “I have made a detailed plan regard-
ing…” was followed by the four statements “…what to do 
if something intervenes”, “…what to do if I have to inter-
mit”, “…what I can do in difficult situations to stick to my 
intention” and “…when to especially watch out to stay 
committed”.

Self-concordance was measured with the self-concord-
ance of sport- and exercise related goals scale (SSK-Scale) 
by Seelig and Fuchs [53]. This scale consists of 12 items 
measuring intrinsic, extrinsic, introjected and identified 
motivation as well as an index value (SSK-Index) for the 
self-concordance. The internal consistencies of the sub-
scales were between α = 0.70 and 0.82 in previous studies 
[53].

Clinical measures

Psychiatric Symptoms were measured using the Symptom-
Checklist-27 (SCL-27; [54]), which is a modification of the 
widely used Symptom-Checklist-90 Revised (SCL-90-R). 
It is designed to screen for psychiatric complaints and con-
tains, in addition to the global severity index (GSI-27), sub-
scales for depressive, dysthymic, vegetative, agoraphobic, 
sociophobic symptoms and symptoms of mistrust. In previ-
ous studies, the GSI-27 showed an internal consistency of 
α = 0.93 and all subscales had internal consistencies of α 
greater than 0.70 [55].

Health-related quality of life was measured using the 
12-Item Short-Form Health Survey (SF-12; [56]), which 
is a modification of the widely used 36-Item Short-Form 
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Health Survey (SF-36). It was designed to measure a per-
sons perceived health status as an outcome in clinical stud-
ies. It measures two separate summary scores for physical 
(Physical Component Summary, PCS) and mental health 
(Mental Component Summary, MCS). It shows high cor-
relations with the scores of the SF-36 (R squares of 0.9 for 
the physical component and 0.93 for the mental compo-
nent) and shows a two-week retest-reliability of r = .89 for 
the physical and r = .76 for the mental component [56].

Participants

167 patients contacted us and were invited to the informa-
tion event. Figure 1 shows participants flow in the study.

The sample consisted of 60 women and 24 men. See 
Table 1 for an overview of characteristics of participants.

Data analysis

Average percentage of missing data on item basis was 
0.8% for the questionnaire items (maximum 6%) and 6.7% 
for the accelerometer data (maximum 7.1%). Missing data 
from the questionnaires was replaced by multiple impu-
tation, which is one of the state-of-the-art procedures of 
handling missing data [57]. Multiple imputation on item 

basis was carried out using SPSS 22.0 using a three-step 
approach as described in Enders [57]. All analyses were 
conducted using SPSS 22.0 with the imputed datasets 
(n = 84 if not stated elsewhere) and reported values are 
pooled results from a set of five imputations. For correla-
tions, Pearson’s product moment correlation (r) was used. 
To test the accordance between the achievement of PA rec-
ommendations from self-rated and accelerometer-measured 
data Fisher’s exact test with effect size Phi was used. For 
exploratory analyses we used a t test to assess differences 
in PA between patients that did or did not take medication. 
ANOVA with post hoc tests using Bonferroni correction 
served to assess the influence of diagnosis on PA. Signifi-
cance level was set to 0.05, using one-tailed tests when 
theoretical funded hypotheses were available and two-tailed 
tests for exploratory analyses.

Results

Prevalence of physical activity

The average self-reported PA was 133.2  min of vigorous 
physical activity per week (SD = 269.0, range from 0 to 
1470), 154.8 min of moderate PA (SD = 215.2, range from 0 
to 1200) and 479.8 min of walking per week (SD = 1042.7, 
range from 0 to 8400). Average sitting time was 422.6 min 
per day (SD = 213.2, range from 40 to 1169.7). The average 
of MET minutes per week was 3268.1 (SD = 4666.5, range 
from 0 to 29,560). 47.6% of the participants performed at 
least 150 min of MVPA per week, 31.0% were active for 
at least 30 min per day on at least 5 days per week. 41.7% 
of the participants met the ACSM recommendation (5 days 
with 30 min of moderate activity or 3 days with 20 min of 
vigorous activity or at least 1000 MET minutes per week).

The participants wore the accelerometers on average 
for 13.1 h per day (SD = 3.8, range from 0.4 to 21.4). The 
average number of valid days was 5.9 with 94.8% of the 
participants having at least 3 valid days. Average calculated 
moderate-intensity PA per week (3.00 to 5.99 METs) was 
278.6 min (SD = 170.6, range from 55 to 799), heavy inten-
sity PA per week (6.00–8.99 METs) 5.6  min (SD = 11.8, 
range from 0 to 52). The average number of measured 
counts per day was 290818.9 (SD = 104594.3, range from 
125223.1 to 560623.6), the average number of calculated 
steps per day 8148.9 (SD = 3107.6, range from 3452.1 to 
17753.0) and the average calculated number of calories 
burnt per day by activity was 176.2 (SD = 114.0, range 
from 28.4 to 521.4) per day. 79.6% of the participants per-
formed at least 150 min of MVPA per week. 43.2% were 
active for at least 30  min per day on at least 5 days per 
week and 47.7% met the ACSM recommendation.

Contacted us and were invited to 
the information event (n=167) 

Assessed for eligibility at 
information event  (n=99) 

Did not 
show up 
(n=68)  

Agreed to participate (n=87) 

Declined to 
participate 
(n=12)

Analysed (n=84) 

Excluded due to 
lack of german 
skills (n=3)  

Fig. 1  Flowchart
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Correlation of subjective and objective‑measured 
physical activity

Table  2 shows correlations between self-rated and objec-
tive-measured amount of physical activity.

Fisher’s exact test revealed no significant relationship 
between self-rated and accelerometer-measured attainment 
of the criteria of at least 150 min MVPA per week (p > .05, 
Phi = 0.19, p > .05), at least five times per week of at least 

Table 1  Participants characteristics (N = 84)

Characteristic Mean SD Range

Age (years) 49.1 11.0 21–74
Weight (kg) 85.1 17.9 46.0–136.5
GAF 56.8 12.6 25–95
GSI-27 1.1 0.7 0.1–3.1
PCS 41.9 9.9 18.1–61.4
MCS 36.7 11.2 18.8–66.4
Number of psychiatric diagnoses 1.8 0.9 1–5

N %

Education level
 University degree 31 36.9
 Higher education entrance qualification 22 26.2
 Subject related entrance qualification 7 8.3
 Secondary school certificate 20 23.8
 Lower secondary school certificate 4 4.8

Main diagnosis
 Affective disorders 50 59.5
 Neurotic, stress-related and somatoform disoders 17 20.2
 Schizophrenia, schizotypal and delusional disorders 15 17.9
 Substance related disorders 2 2.4

Psychotropic medication
 Any 63 75.0
 Antidepressants 46 54.8
 Neuroleptics 23 27.4
 Tranquilizers 3 3.6
 Hypnotics 1 1.2
 Mood stabilizers 15 19.9
 Stimulants 1 1.2
 ≥2 substances 25 29.8
 ≥3 substances 6 7.1

Table 2  Correlations (r) 
between self-rated and 
accelerometer-measured PA 
(n = 44)

*Correlation is significant at 0.05 level (one-tailed)
**Correlation is significant at 0.01 level (one-tailed)
a Average (minutes) per day
b Average minutes per week

IPAQ Accelerometer

Moderate  PAb Heavy  PAb Total  MVPAb Stepsa Countsa

 Moderate  PAb 0.34* 0.26* 0.36** 0.47** 0.40**
 Vigorous  PAb 0.20 −0.05 0.20 0.41** 0.21
 Walkingb 0.57** 0.25 0.57** 0.35* 0.56**
 Sittinga −0.19 −0.29* −0.20 −0.07 −0.32*
 Total  PAb 0.47** 0.15 0.47** 0.53** 0.48**
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30  min of MVPA (p > .05, Phi = 0.24, p > .05) and the 
ACSM recommendation (p > .05, Phi was 0.13, p > .05).

Motivational and volitional determinants and physical 
activity

Table  3 includes means, standard deviations and correla-
tions between all psychological determinants of PA and 
their correlation with self-rated and accelerometer-meas-
ured PA.

MoVo-variables were found to be moderately correlated 
as expected but there were only low correlations for the 

planning variables with subjective and objective PA meas-
ures. See Fig. 2 for relevant correlations.

Clinical measures and physical activity

There were no significant correlations between GSI-27 and 
the self-reported or accelerometer-measured MVPA scores. 
There was a significant correlation between PCS and accel-
erometer-measured minutes of MVPA per day (r = .31, 
p < .01) but no to the self-reported MVPA score (r = −.07, 
p > .05). There were no significant correlations between 
MCS and the self-reported or accelerometer-measured 
MVPA scores.

Table 3  Overview of MoVo-variables and their correlations (r) with PA (n = 84)

*Correlation is significant at 0.05 level (one-tailed)
**Correlation is significant at 0.01 level (one-tailed)
a Total MET minutes per week (IPAQ)
b Average minutes of MVPA per day measured by accelerometer, n = 74
c Average steps per day measured by accelerometer, n = 74
d Average sitting time per week (IPAQ)

Scale M SD Correlation with PA 
 subjectivea

Correlation with PA 
 objectiveb

Correlation with 
Steps per  dayc

Correlation 
with Sitting 
 timed

Self-efficacy 2.81 0.75 0.16 0.24* 0.26* −0.20*
Outcome- expectancies 3.18 0.39 0.21* 0.16 0.20* −0.07
Intention 3.24 0.64 0.07 0.28** 0.28** −0.11
Self-concordance (SSK-Index) 2.52 2.43 0.09 0.19 0.05 −0.39**
Action-planning 2.42 0.86 0.21* 0.17 0.13 −0.14
Coping-planning 1.86 0.79 0.16 0.12 0.15 −0.18*

Self-efficacy 

Outcome 
expectancies

Intention 

Self-
concordance

Action 
planning

Coping 
planning

Physical 
activityb

r =. 0.54** 

r =.0.35**

r =0.50**

r =. 45**

r =0.60**

r =0.28**
obj: 
r =. 0.17 
n=74

subj: 
r =0.16 

obj:
r =0.12 
n=74subj:

r =. 0.21*

Fig. 2  MoVo-Model with correlations (r) for relevant paths (n = 84)a. 
*significant at 0.05 level (one-tailed) **significant at 0.01 level (one-
tailed) adirections of arrows are indicating the directions of influences 
that are theoretically proposed by the model, although reported val-

ues are correlations, that cannot be interpreted causal bobjective (obj): 
average minutes of mvpa per day measured by accelerometer, subjec-
tive (subj): total MET minutes measured by IPAQ



646 Eur Arch Psychiatry Clin Neurosci (2017) 267:639–650

1 3

Exploratory analyses

There were no significant correlations between age or sex 
and self-reported or accelerometer-measured minutes of 
MVPA. There were no significant differences in self-rated 
or objective minutes of MVPA per day/week between 
participants that did or did not receive psychopharmaco-
therapy. Nevertheless, the intake of antidepressants was 
significantly negatively correlated with accelerometer-
measured minutes of MVPA per day (rpb = −0.31, p > .01) 
but not with self-reported minutes of MVPA per week (rpb 
= −0.02, p >  .05). There were no significant correlations 
between the intake of neuroleptics and accelerometer-
measured minutes of MVPA per day (rpb = 0.13, p > .05) 
or self-reported minutes of MVPA per week (rpb = 0.18, 
p  >  .05). ANOVAs revealed no significant influence of 
main diagnosis on self-reported or accelerometer-measured 
minutes of MVPA per week/day. Table 4 shows the means 
in self-reported and accelerometer-measured minutes of 
MVPA per day for the different groups of main diagnoses. 
Post hoc tests showed that there are no significant differ-
ences between the groups.

Agoraphobic symptoms subscale from SCL-27 was sig-
nificantly negatively correlated with self-reported walking 
minutes per week (rpb = −0.28, p < .05).

Discussion

Prevalence of physical activity

The first aim of this study was to describe the level of PA in 
the population of outpatients with mental disorders. Aver-
age MVPA per week was fairly high with 288.0 min meas-
ured by IPAQ and 284.1 min measured by accelerometer. 
These values are similar to those found in a study by Chap-
man et al. [31] with 142 outpatients with mental disorders 
in Australia where the median of self-reported MVPA was 
4.5 h per week and the median of accelerometer-measured 

MVPA per day was 26 min and to those found in a study 
by Helgadóttir et  al. [21] with 165 participants with mild 
to moderate depressive and/or anxiety symptoms in Swe-
den where accelerometer-measured MVPA per day was 
41.6  min. Studies focusing on patients with serious men-
tal illnesses (SMI), schizophrenia or bipolar disorder found 
lower levels of physical activity [20, 22, 24]. Therefore, it 
seems like the PA levels are lower in some, but not all men-
tal disorders. However, comparisons of the results of differ-
ent studies remain difficult due to different methods in the 
assessment of PA (various self-report questionnaires and 
different accelerometer techniques as well as differences in 
accelerometer data reduction).

The results of this study show that the percentage of 
participants that reach PA recommendations strongly 
depends on the use of measurement (self-report vs. objec-
tive measurement) and the exact way of calculation (with 
percentages ranging from 31.0 to 79.6% of the participants 
that reach the PA recommendation). In the literature, the 
most widely used recommendation is at least 5  days per 
week with at least 30  min of MVPA. Based on the self-
report 31.0% of the patients reached this recommendation, 
based on the accelerometer measures, 43.2% of the patients 
reached this recommendation. The higher percentage based 
on the accelerometer-measured could be explained by 
the fact that the criterion that the activity should be per-
formed in bouts of at least 10  min could not be assessed 
for the accelerometer-measures in this study. These values 
are lower than in the study of Chapman et  al. [31] (self-
reported: 52%) and similar to the study of Helgadóttir et al. 
[21] (accelerometer-measured: 34%). Studies with patients 
with SMI find lower levels [20, 24]. However, this study 
consistently with the other studies shows that only a small 
proportion of patients with mental disorders reaches the PA 
recommendations with their activity level.

Accordance of subjective and objective measurement 
of physical activity

The second aim of this study was to examine the accord-
ance of subjective- and objective-measured PA in this 
population. On group level, the self-report and accelerom-
eter-measure are strongly consistent with 288 and 284 min 
of MVPA per week. This shows that self-report-measure-
ment using the IPAQ and accelerometer measurement are 
equally apt to measure group levels of MVPA for studies 
with patients with mental disorders. This changes when it 
becomes necessary to differentiate MVPA into the different 
intensities moderate and vigorous. The self-reported aver-
age minutes of moderate PA per week are a lot lower than 
the accelerometer-measured (154.8 vs. 278.6). Contrary the 
self-reported average minutes of vigorous PA per week are 
much higher than the accelerometer-measured (133.2 vs. 

Table 4  Means of MVPA per day for different main diagnosis

a Minutes of MVPA per day as calculated from accelerometer meas-
urement
b Minutes of MVPA per day (IPAQ)

Main diagnosis Minutes of MVPA per day 
 objectivea

Minutes of MVPA 
per day  subjectiveb

Mean N Mean N

F1 19.5 2 10.0 2
F2 51.7 13 61.2 15
F3 37.0 44 39.0 50
F4 42.0 15 33.5 17
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5.6). Given that the IPAQ and GT1M-accelerometer have 
similar definitions of the categories moderate (IPAQ: 4 
METs, GT1M: 3–6 METs) and vigorous (IPAQ: 8 METs, 
GT1M: 6–9 METs), it seems that the participants tend to 
overrate some of their moderate activity as vigorous activ-
ity. The very high accordance of self-report and acceler-
ometer-measures of MVPA on group level gets lower if 
looked upon on individual level. There is a moderate corre-
lation (0.47) between self-reported PA and accelerometer-
measured PA. This is consistent with the study by Chap-
man et al. [31] where a correlation of 0.44 was found and 
a study by Faulkner et al. [20] with 35 US-american outpa-
tients with schizophrenia where a correlation of 0.37 was 
found. The correlation found in this study was higher than 
the correlation between IPAQ and accelerometry found in a 
large-scale reliability and validity study of the IPAQ where 
a pooled correlation from different subsamples of 0.33 was 
found [43]. This shows that the IPAQ seems to be as valid 
for people with mental disorders as in the general popula-
tion. When it comes to the assessment whether a participant 
reaches PA recommendations, no significant relationship 
between self-report and accelerometer-measure was found. 
This could be explained by the before mentioned difficul-
ties to differentiate between moderate and vigorous activity 
in the self-rating. Therefore, it is strongly recommended to 
use a combination of self-report and accelerometer meas-
urement when individual levels of PA are assessed.

Cognitive determinants and physical activity

The third aim of this study was to examine whether the 
social cognitive variables of health behavior change as used 
in MoVo show similar patterns of correlations among them-
selves and with PA for patients with psychiatric diagnoses 
as they do in populations without mental disorders. To our 
knowledge this is the first study that specifically addressed 
this question and measured all the social cognitive deter-
minants of health behavior change as used in MoVo in this 
population. As expected, there were significant moderate 
correlations between the MoVo-variables. This indicates 
that for patients with mental disorders, the formation of 
behavioral intentions of a certain strength and quality is 
strongly affected by self-efficacy and outcome-expectancies 
and the formation of behavior plans is strongly affected by 
the behavioral intentions as this can be observed in other 
populations. The sizes of the correlations are comparable 
to those in other studies that focused on the effect of these 
variables in connection to PA (e.g., [35, 37]). If it comes 
to the planning variables, action-planning was significantly 
correlated to self-reported PA but not accelerometer meas-
ured PA and coping-planning was not significantly corre-
lated to self-reported or accelerometer-measured PA. These 
findings are similar to those by Arbour-Nicitopoulos et al. 

[41] where the HAPA-Model was evaluated in a small sam-
ple of outpatients with schizophrenia in Canada. They also 
found a pattern of significant moderate to high correlations 
between the social cognitive variables as expected, but 
there were only low non-significant correlations between 
the planning variables and PA. This indicates that the social 
cognitive variables of MoVo play an important role in the 
motivational and volitional process that leads to the forma-
tion of PA intentions and planning for PA for patients with 
mental disorders. The finding that the planning variables 
show lower correlations to PA than the social cognitive 
variables of the model between themselves is not specific 
to the population of patients with mental disorders, as other 
studies with participants, who do not have mental disorders 
show similar results (e.g., [35, 37]). However, the fact that 
there were only low and partly non-significant correlations 
of the planning variables with PA reflects the existence of 
other important barriers to PA in this population. A quali-
tative study of McDevitt et  al. [39] with 34 outpatients 
with serious and persistent mental disorders from the USA 
focuses on the special barriers that people with mental dis-
orders encounter. The identified barriers were (a) symptoms 
of mental disorders, where especially avolition and lack of 
initiative seem to be important influences, (b) medication 
and their side-effects, where sedation seems to play a key-
role, (c) weight gain as a result of medication, (d) the fear 
of discrimination, especially when PA is performed in pub-
lic and (e) safety concerns as being attacked by other peo-
ple in public. A review by Roberts & Bailey [58] examines 
the evidence for special barriers to lifestyle interventions in 
patients with mental disorders but comes to the conclusion 
that there is a lack of studies that specifically explore these. 
For further research mixed methods studies that identify 
barriers in a first step and then evaluate their correlations 
with PA in a second step could be of great benefit. These 
specific barriers then could be integrated into models of 
prediction and modification of PA in this population.

Clinical measures and physical activity

The fourth aim of this study was to examine the asso-
ciations between PA and mental health in this population. 
The positive correlation between PCS and accelerometer-
measured PA indicates that perceived physical health has 
a positive effect on the ability to perform PA. We expected 
a negative correlation between severity of mental disor-
der and PA as found in other studies (e.g., [21]) but did 
not find significant correlations between perceived mental 
health as measured by MCS or the self-reported severity of 
mental disorders as measured by GSI-27 and subjective- or 
objective-measured PA. Exploratory analyses showed that 
also within different groups of diagnoses (F1.x, F2.x, F3.x, 
F4.x) there was no significant correlation between MCS or 
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GSI-27 and PA. This indicates that research should focus 
on different specific factors within mental disorders that act 
as barriers to PA rather than seeing severity of mental dis-
order in general as a barrier to PA.

Exploratory analyses

There were no significant differences between partici-
pants with and without psychopharmacotherapy treatment 
in their level of PA. This is not surprising, as most of the 
participants were receiving pharmacotherapy treatment. 
There was a significant negative correlation between intake 
of antidepressants and accelerometer-measured minutes of 
MVPA per day. Together with the fact that there was no sig-
nificant negative correlation between depressive symptoms 
subscale from SCL-27, this could be interpreted as nega-
tive effect of antidepressant medication on PA. However, 
from clinical experience this seems unlikely and one would 
rather expect that the negative correlation is caused by the 
effect of depressive symptoms, especially avolition, on the 
ability to perform PA. This interpretation is supported by a 
longitudinal study of Luo et al. [59] with nursing home res-
idents in Hong Kong, where depressive symptoms did not 
correlate with activities of daily living at baseline but with 
later decline in such and antidepressant pharmacotherapy 
was partly able to prevent a decline in activities of daily liv-
ing later on.

Strengths and limitations

Compared to other studies on PA in patients with men-
tal disorders this study investigated a fairly large and het-
erogeneous sample of outpatients with mental disorders 
from hospital outpatient departments and local psychia-
trists which increases generalizability. Another strength is 
the assessment of PA by self-report and objective meas-
urement at the same time, which allows to compare the 
validity of these kinds of measurement. To our knowledge 
this is the first study that systematically investigates the 
cross-sectional influence of the social cognitive variables 
of health behavior change as used in MoVo on PA in out-
patients with mental disorders. Nevertheless, there are 
some limitations. We examined only patients that were 
interested to take part in a healthy living intervention. 
Therefore, these patients might not be representative for 
the population of outpatients with mental disorders. Rep-
resentativeness is also limited by the fact that over 70% 
of our sample were women. As prevalence of PA in Ger-
many is higher in males than in females [19], our findings 
may underestimate the level of PA on outpatients with 
mental disorders. On the other hand, there was no signifi-
cant correlation between sex and PA level in our sample. 
This might be explained by the fact that we only included 

participants who wanted to improve their health behavior. 
Another limitation is the fact that we were not able to cal-
culate the accumulation of activity in bouts of 10 min in 
the accelerometer-measures, as recommended in the most 
PA guidelines. This might explain the comparatively high 
proportion of patients meeting the PA recommendations 
measured by accelerometer. If activity bouts would be 
taken into account we would expect the measured levels 
of PA and the proportion of participants that reaches the 
recommendations to drop. Another limitation is the fact 
that we did not asses medication other than psychotropic 
medication. We did not expect relevant influences of these 
substances on our study result but anyway were not able 
to explore possible influences of this medication on PA. 
In this study, the number of participants was not high 
enough to compare the activity levels of subgroups with 
different diagnosis. This could be very interesting for fur-
ther research as specific interventions for specific groups 
of patients with different diagnoses of mental disorders 
could be thought of.

Conclusions

Outpatients suffering from mental disorders are able and 
willing to perform PA, but large proportions do not meet 
the recommendations with their level of PA. Therefore, it 
seems reasonable to develop and evaluate interventions 
that could help these patients to increase their level of PA. 
Psychological theories of health behavior should be taken 
into account for reaching this goal. Subjective and objec-
tive measurements of PA show good consistency if group 
levels of PA are estimated. On individual level, this consist-
ency is much lower and patients especially tend to overrate 
their moderate activities as vigorous activities. Therefore, 
the combination of subjective and objective measurements 
for individual diagnostics is highly recommended. The 
cognitive variables of the MoVo model seem to be able to 
explain the motivational and volitional processes leading to 
PA similar for patients with mental disorders as they do for 
the general population. Nevertheless, there seem to be spe-
cific disorder-related barriers to physical activity in people 
with mental disorders that should be further investigated.
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