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Abstract We examined the long-term effectiveness of a
group-based psychological intervention (“MoVo-LISA”)
to promote physical activity in patients with coronary heart
disease. In this randomized controlled trial, N = 202 inac-
tive patients with coronary heart disease were assigned to
the control group (n = 102; treatment as usual) or the
intervention group (n = 100; treatment as usual plus
MoVo-LISA). Physical activity was assessed at baseline,
6 weeks (post-treatment), 6 months, and 12 months after
discharge. ANCOVA for repeated measures revealed a
significant interaction effect [p < .001; 11[2,= .214] indicat-
ing a large effect [d = 1.03] of the intervention on behavior
change post-treatment. At 12-month follow-up, the level of
physical activity in the intervention group was still 94 min
per week higher than in the control group (p < .001;
d = 0.57). Results of this RCT indicate that the MoVo-
LISA intervention substantially improves the level of
physical activity among initially inactive patients with
coronary heart disease up to 1 year after the intervention.
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Introduction

It is well established that an adequate level of physical
activity leads to a mentally and physically healthier life
(Warburton, & Bredin 2017). Physically active people
reduce their risk of cardiovascular diseases (Karjalainen
et al., 2015; Murtagh et al., 2015), diabetes (Boniol et al.,
2017), obesity (Conn et al., 2014) as well as mental dis-
orders (Conn, 2010; Rimer et al., 2012). Physical activity
does not only play an important role in the primary pre-
vention of chronic diseases. Especially in the rehabilitation
of coronary heart disease, patients enormously benefit from
the positive effects of physical activity on cardiovascular
mortality (Booth et al., 2014; Gielen et al., 2015). The
American Heart Association (AHA), the U.S. Department
for Health and Human Services, as well as the World
Health Organization (WHO) recommend that adults aged
18-64 years should perform at least either 150 min per
week of moderate-intensity aerobic physical activity or
75 min per week of vigorous-intensity aerobic physical
activity or an equivalent combination of both to maintain
their health (Arnett et al., 2019; Piercy et al., 2018; World
Health Organization, 2010). These guidelines are also
recommended for most patients with coronary heart disease
(Fihn et al., 2012). During rehabilitation, the participation
in physical activity is recommended to be supervised (Fihn
et al., 2012). However, only 46% of patients with coronary
heart disease follow these guidelines 1 year after cardiac
hospitalization (Reid et al., 2006). Therefore, effective
intervention programs are necessary to encourage regular
physical activity initiation and maintenance after cardiac
rehabilitation.

In order to change the physical activity habits of patients
with chronic diseases, numerous individual or group-based
interventions have been developed and evaluated. In a
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meta-analysis by Conn et al. (2008), the post-intervention
effects of 163 reports of physical activity among chroni-
cally ill patients (e.g. cardiac diseases, diabetes, cancer)
after an educational intervention were evaluated. They
found that after treatment, patients in the intervention
groups were more active for 48 min per week than those in
control groups (d = .45). These positive effects of health-
educational interventions on exercise behavior in sec-
ondary care are also found in patients with coronary heart
disease (Cole et al., 2010; Ghisi et al., 2014). A meta-
analysis of 28 studies provided evidence that subjects
receiving a social cognitive-based intervention exercised
more than those in the usual care groups immediately after
the intervention (SMD =.69) and in follow-up
(6—12 months; SMD = .25) (Zhu et al., 2013). More recent
randomized controlled trials used various behavior change
techniques (e.g. information about health behavior, goal-
setting, self-monitoring, feedback) to improve physical
activity habits among patients with coronary heart disease
(Alsaleh et al., 2016; Sudeck, & Hoener 2011; Ter Hoeve
et al., 2018). Alsaleh et al. (2016) compared the effects of a
behavior change intervention consisting of one face-to-face
group meeting and six telephone calls over 6 months to a
usual care group. The intervention was based on Social
Cognitive Theory and Self-Efficacy Theory (Bandura,
1977, 2004) and promoted goal-setting, self-monitoring
and feedback through motivational interviewing. The
results showed a significant difference in moderate physi-
cal activity of 129 min per week post-intervention between
the intervention group and the control group receiving
treatment as usual (238 vs. 109 min per week; p < .05).
Furthermore, 88% of the intervention group followed the
recommendations of the WHO (150 min/week of moderate
physical activity) compared to 24% of the control condition
(p < .05; Alsaleh et al., 2016). In contrast, however, Ter
Hoeve et al. (2018) did not find any difference between the
usual care group and both intervention groups (three face-
to-face group sessions or six telephone coaching sessions)
regarding physical activity. The interventions in their study
consisted of behavior change techniques such as informa-
tion about health behavior, self-monitoring, goal setting,
feedback, barrier identification, and relapse prevention (Ter
Hoeve et al., 2018). These recent incongruent results on the
efficacy of motivational and volitional interventions in
patients with coronary heart disease point out the need for
further research to improve physical activity behavior in
cardiac rehabilitation with a theory-based and standardized
intervention that integrates the most relevant motivational
and volitional techniques to change someone’s behavior.
The present study investigates the effects of an inter-
vention that integrates both motivational and volitional
aspects of behavior change, the psychological group pro-
gram “MoVo-LISA”, based on the Motivation-Volition

process model to promote Lifestyle-Integrated Sport
Activity (Fuchs et al., 2011). The MoVo process model
summarizes the most relevant findings from social cogni-
tion models (Ajzen, 1991; Bandura, 2001) and action
control theories (Kuhl, 2000; Schwarzer, 2008) and is
described in detail in the Method section. Based on this
model, MoVo-LISA provides motivational and volitional
strategies for participants to develop a physically active
lifestyle. The motivational strategies aim at forming a
strong and self-concordant goal intention, whereas the
volitional strategies support participants to develop
implementation competencies as well as action control
abilities. The detailed manual of the MoVo-LISA group
intervention is described in Goehner and Fuchs (2007).
MoVo-LISA was first introduced internationally in publi-
cations by Goehner, Seelig and Fuchs (2009) as well as
Fuchs et al. (2011). Several publications on specific aspects
of the program followed since then (Fuchs et al., 2012,
2017; Gerber et al., 2010; Goehner et al., 2009, 2015). The
effects of the MoVo-LISA program on physical activity
have been investigated in two non-randomized clinical
studies (Fuchs et al., 2011; Gerber et al., 2010). One study
investigated the effects of the intervention among indi-
viduals with overweight and obesity and found a significant
increase of 101 min per week regarding exercise duration
from pre-intervention to the 4-month follow up (p < .001,
Gerber et al., 2010). The second study investigated the
effects of MoVo-LISA provided in an orthopedic in-patient
rehabilitation in a quasi-experimental design with a follow-
up of 12 months (Fuchs et al., 2011). Results of this study
showed that 12 months after discharge, the MoVo-LISA
group was more active than the usual care group by
28.5 min per week (p = .05). Mediation analyses of the
psychological mechanisms underlying the observed
behavior change suggest that action planning was critical in
particular at the initiation stage of regular physical activity
(p < .01), whereas barrier management strategies were
important at the maintenance stage of the newly acquired
behavior (p < .01) (Fuchs et al., 2012). However, these
results are based only on quasi-experimental (non-ran-
domized) data. The current study is the first to provide
evidence from a randomized controlled design with a long-
term follow-up of 12 months in patients with coronary
heart disease.

Research question

The aim of the current study was to examine the effects of
MoVo-LISA provided in cardiac in-patient rehabilitation in
a randomized controlled trial with a long-term follow-up of
12 months. We hypothesized that the intervention group
would show a substantially higher level of physical activity
12 months after discharge than the control group who
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received usual care. Furthermore, we hypothesized that
during the 12 months following discharge, participants
who received MoVo-LISA would be more compliant to the
WHO recommendations of 75 min per week of vigorous-
intensity aerobic physical activity compared to the control

group.

Method

The study procedures were approved by the research ethics
board of The University of Applied Sciences Idstein and
the reporting of this study adheres to the Consolidated
Standards of Reporting Trials (CONSORT) guidelines
(Schulz et al., 2010).

Study design and procedure

This study is a randomized controlled trial with an inter-
vention group receiving MoVo-LISA and treatment as
usual and a control group receiving only treatment as usual.
The treatment consisted of the standard rehabilitation
program of a cardiac rehabilitation clinic in Southern
Germany. This rehabilitation program followed the
national guidelines of best-practice care for people with
coronary heart disease and consisted of medical examina-
tions and therapy, exercise and physical therapy, educa-
tional sessions to enhance the knowledge of a healthy
lifestyle as well as recommendations to participate in an
aftercare program (e.g., cardiac exercise groups).
Assessments consisting of self-report questionnaires
took place at five time points (Fig. 1: study design): At
clinic admission (T1), at clinic discharge (T2), as well as
6 weeks (T3; post-intervention), 6 months (T4), and
12 months after discharge (T5). The questionnaires of T1
and T2 were distributed and collected within the clinic; all

one-on-one interview

first group meeting

|

second group meeting

| I

postal reminder

further questionnaires were sent to participants’ home
addresses by postal mail. Participants did not receive any
incentives for taking part in this study.

Participants

The sample consisted of patients who were registered for a
3-week in-patient cardiac rehabilitation program in a clinic
in Southern Germany. At admission, patients underwent a
medical examination and were asked to participate in the
study. Inclusion criteria were (a) 18-75 years of age,
(b) physically inactive [< 30 min/week] for the last
3 months and (c) coronary heart disease, diagnosed by a
physician. Exclusion criteria were: (d) chronic cardiac
insufficiency, (e) cardiac valve surgery, (f) myocarditis;
ejection fraction < 40%, (g) cardiac pacemaker, and
(h) diagnosis of a mental disorder. These criteria were
checked by a physician to guarantee that only patients who
were able to be physically active were included in this
study. Eligible patients were invited to sign the informed
consent and take part in the first assessment (T1).

Sample flow and sample description

Figure 2 shows the participant flow of this study from
enrollment to analysis. The recruitment started in January
2014 and ended in September 2015. After answering
questions about their diagnosis, their physical activity
level, their general willingness to behavior change and
their psychological health, a total of N = 323 patients with
coronary heart disease were assessed for eligibility for the
study. Of these persons, n = 53 did not meet the inclusion
criteria.

Furthermore, n = 11 patients dropped out from the in-
patient rehabilitation in the first week because they had to
be returned to acute care. Of the 259 eligible patients, 57

telephone contact

R

S WSS ity at home at home
rehabiliation
/ / >
% | % | >
Week 1 2 3 4 5 6 7 9 10
T1: T2: T3: T4: T5:
before end of 6 weeks 6 months 12 months
clinic clinic stay after clinic after clinic after clinic

Fig. 1 Study design: Intervention design (above arrow) and measurement design (below arrow)
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Assessed for eligibility: n =323

Excluded for not meeting inclusion
criteria®: n =53
Dropout from rehabilitation (return to

acute care): n =11

Declined to participate: n = 57

Enrollment E—

A

T1 Assessment: n =202

l

Randomized: n =202

Intervention group (IG): n =100

l

T2 Assessment: n = 94
Return to acute care: n =6

——Allocation

End of
clinic stay

\4
T3 Assessment: n= 85
T4 Assessment: n="71

T5 Assessment: n="72

Follow-up——

\4

Number imputed for ITT-Analysis: n =35
Used for ITT-Analysis: n =100
PP-Analysis:

Longitudinal sample T1-T3®: n = 85
Longitudinal sample T3-T5%: n = 65

—Analysis

/\

Control group (CG): n =102

l

T2 Assessment: n =99
Return to acute care: n =3

\4

T3 Assessment: n= 85
T4 Assessment: n= 69
TS5 Assessment: n="77

\4
Number imputed for ITT-Analysis: n =40
Used for ITT-Analysis: n =102
PP-Analysis:

Longitudinal sample T1-T3Y): n = 85
Longitudinal sample T3-T59: n = 62

3 inclusion criteria: age: 18 - 75 years, physically inactive (< 30 min/week), no chronic cardiac insufficiency, no cardiac
valve surgery, no myocarditis, ejection fraction >40%, no cardiac pacemaker

) Sample T1-T3 comprises all participants with complete data sets for T1, T2 and T3 (PP-Analysis)

9 Sample T3-T5 comprises all participants with complete data sets for T3, T4 and T5 (PP-Analysis)

Fig. 2 Participant flow from enrollment to analysis

declined to participate in this study so that 202 patients
were eligible for the study and were included and ran-
domized (intervention group: n = 100; control group:
n = 102). Six persons of the intervention group and three
persons of the control group could not take part in the T2
assessment due to return to acute care. Study drop-out was
at 4.5% (intervention group: n = 94; control group: n = 99)
at T2, 15.8% (intervention group: n = 85; control group:

n = 85) at T3, 30.7% (intervention group: n = 71; control
group: n =69) at T4, and 26.2% (intervention group:
n = 72; control group: n = 77) at T5.

The sociodemographic characteristics of the sample
(N =202) are shown in Table 1. With regard to these
characteristics, there were no significant differences
between the intervention group and the control group
except for age (intervention group: M., = 57 years,
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Table 1 Demographic characteristics of the sample at baseline (T1)

Characteristics

Intervention group (n = 100)

Control group (n = 102) Difference between groups

Age [years; mean (SD)] 57 (8.2)
Body mass index [kg/mz; mean (SD)] 28.3 (4.5)
Sex [n; (% of group)]

Male 79 (79.0)
Partnership [n; (% of group)]

Alone living 24 (24.0)

With partner 76 (76.0)
Education [n; (% of group)]

No degree 1(1.0)

Hauptschule® 41 (41.0)

Realschule” 24 (24.0)

Abitur® 35 (35.0)

Other 1 (1.0)
Employment status [n; (% of group)]

Full-time work 60 (67.4)

Part-time work 10 (11.2)

Currently unemployed 19 (21.4)
Rehab history [n; (% of group)]

In-patient treatment before 16 (16.0)
Smoking status [n; (% of group)]

Smokers 25 (25.0)

60 (8.9) p =01
29.4 (5.5) p=11
75 (73.5) p=.36
25 (24.5)
77 (75.5) p=.93
0 (0.0)
44 (43.1)
21 (20.6)
30 (29.4)
5(4.9) p=47
58 (65.2)
10 (11.2)
21 (23.6) p=.93
19 (18.6) p=.62
20 (19.6) p =36

SD standard deviation; n number of cases
“Basic secondary school
®Middle-level secondary school

“General qualification for university entrance

SD = 8.2;
p=.00).

control group: M, = 60 years, SD =8.9;

MoVo process model

The MoVo process model postulates that five motivational-
volitional factors influence health behaviors, such as
physical activity: strength of goal intention, self-concor-
dance of this goal intention, action planning, barrier man-
agement and outcome experiences (in detail: Fuchs et al.,
2012, 2017).

Goal intention is the central motivational construct of
the MoVo process model. Goal intentions are the results of
motivational processes of weighing up the cost and benefits
of the behavior (outcome expectations), and appraising
one’s own ability to perform it successfully (self-efficacy).
There are two parts of this central motivational construct:
strength of goal intention, which explains the degree of
firmness a person expresses towards an intended action, as
well as the self-concordance of this goal intention. Self-
concordance refers to the extent to which a specific goal

@ Springer

intention is congruent with the basic needs, interests and
values of the person (Sheldon, 2014). To translate goal
intentions into real actions, they need an exact action
planning in which a person specifies the when, where, and
how of an intended action (Gollwitzer, 1999). For instance:
“I intend to participate at the Pilates course on Wednesday
8 a.m. at the City Health Centre.” The likelihood of initi-
ating and continuing regular physical activity is signifi-
cantly enhanced by carefully elaborated action plans (de
Vet et al., 2011). However, despite a careful action plan-
ning internal (e.g. lethargy) and external (e.g. unexpected
appointments at work) barriers put the intended actions at
risk on a daily basis. Therefore, volitional strategies of
barrier management such as mood management, stimulus
control, cognitive restructuring, or attention control (Kuhl,
2000) can help to keep the intended actions on target. After
their physical activity, people evaluate the newly per-
formed behavior and compare their experiences with their
own expectations (Goehner et al., 2009). Depending on the
outcome experiences people make during and after physi-
cal activity, they confirm or change their outcome expec-
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tations. Based on these outcome expectations, they main-
tain or modify their future goal intentions [cf., Rothman’s
(2000) concept of ‘perceived satisfaction with received
outcomes’; Fuchs et al., 2017].

Intervention

MoVo-LISA is a standardized and published intervention
for different settings and target groups (Goehner, & Fuchs
2007) and consists of five modules (Fig. 1: intervention
design). Licensed sports therapists and physiotherapists
were trained to conduct the intervention during a two-day
seminar and received information about the theoretical
background and the implementation of the program in
order to increase the level of standardization. These ther-
apists were also part of the team that conducted the usual
care program. The size of MoVo-LISA groups differed
between three and six persons during the recruitment per-
iod.

First group session

The first group session was scheduled for 60 min at the end
of the second week of the 3-week clinic stay. This session
aimed at clarifying personal health goals and collecting
activity ideas. Patients were asked to find structured exer-
cise activities, e.g. Nordic walking or gym exercises, or
lifestyle physical activities, e.g., taking the bike or walking
to work, that they enjoy and would be ready to engage in to
achieve their personal health goals. Then, patients chose
the one activity that fitted best into their daily routines and
could be implemented in the long term. This activity was
translated into a concrete exercise plan that had to be
personalized (referring to self-concordance), practical
(work within daily activities), precise with regard to time,
place, sport-partner, and occasion (referring to implemen-
tation intentions), and effective with regard to the indi-
vidual health problem (Goehner et al., 2009).

One-on-one session

Three days after the first session, participants were sched-
uled for a 10-min one-on-one session. In this personal
meeting the individual plans were discussed in detail with
the therapist who helped each patient to find the best fitting
exercise plan and made sure that it could be implemented
in the daily routines.

Second group session

At the end of the clinic stay, the second group session took
place, scheduled for 90 min. The second group session

introduced anticipation of internal and external barriers
(i.e., being tired, not having enough time). Participants
were also taught how to manage barriers by applying
volitional strategies of barrier management. This group
meeting was scheduled on the very last day of the clinic
stay in order to facilitate the transition into everyday life
after discharge.

Aftercare modules

To support patients in their commitment during the first
6 weeks after discharge, which is supposed to be a crucial
time point in implementing physical activity, the last two
components of MoVo-LISA were placed. A postal remin-
der was sent out 3 weeks after the in-patient rehabilitation
and 6 weeks after discharge, the participants received a
10-min telephone to discuss how well they implemented
their activity plans in their daily routine by then (Goehner
et al., 2009).

During their clinic stay, all patients of both intervention
and control groups frequently had contact to the therapists
as part of the usual care. Besides the intervention partici-
pants of both groups had personal contact to the study staff
twice during their clinic stay to fill out the questionnaires.

Randomization

A randomization list was created by a researcher (SK)
before trial begin using Excel 2007 (Microsoft, Redmond,
WA, USA) with a 1:1 allocation. At the end of every week
during recruitment, an independent member of the clinical
staff not involved in the intervention or study accessed the
randomization list and conducted the allocation for the
included participants.

Measures

Participants filled out five identical questionnaires con-
sisting of all psychological constructs of the MoVo process
model including physical activity as behavior outcome. In
this publication we only report on physical activity as the
intervention effects on the mediators are very complex and
go beyond the scope of this paper. Physical activity was
measured with the BSA-questionnaire (Bewegungs- und
Sportaktivitdt Fragebogen), a validated German self-report
instrument to measure the level of physical activity, exer-
cise and sports participation in minutes per week (Fuchs
et al., 2015). The participants named a maximum of three
exercise or sports activities they had regularly engaged in
within the last 4 weeks and indicate the frequency and
duration in minutes for each activity episode. If the named
activity did not involve larger groups of skeletal muscles
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and lead to maintenance of or increases in endurance,
power, coordination, or flexibility, this activity would be
classified as invalid. In total, six activities named by the
subjects (walking a dog, breathing exercises, gardening,
bowling, forestry work, taking a walk) were classified as
invalid and excluded from further calculations. For each
valid activity, an activity amount in “minutes per week”
was computed by multiplying frequency by duration and—
since the subjects reported the frequency within the last
4 weeks—dividing it by four. To adjust the amount of very
long-lasting exercise or sports activities typically contain-
ing a lot of rest periods (e.g., downhill skiing, hiking), the
single amounts of those activities were truncated to
120 min per week. Then, all single amounts of the named
exercise activities were added up to obtain the individual’s
score on the Physical Activity Index. Physical activity was
assessed at the time points T1 (at clinic admission), T3
(6 weeks after discharge), T4 (6 months after discharge)
and TS5 (12 months after discharge) (Fig. 1). As all par-
ticipants received the standard rehabilitation program of
the cardiac clinic, the amount of physical activity did not
differ between subjects at clinic discharge (T2). Also, the
specific exercise therapy provided at the clinic was not
comparable with normal daily PA before and after the
clinic. Therefore, there was no assessment of physical
activity at T2.

Statistical analyses

Intention-to-treat (ITT) analyses and additional per-proto-
col (PP) analyses of the physical activity index (mean) as
well as the percentage of those who exercise for at least
75 min per week were conducted to address the problem of
attrition bias. 37.1% of the participants displayed missing
data over all assessment points (Fig. 2). Missing values
analyses were performed and data missing completely at
random (MCAR) was assumed since there were no sig-
nificant differences between background variables for
subjects with complete versus incomplete data, and Little’s
test for MCAR was not significant (X2 [16,
N = 149] = 15.015, p = .524) (Little, 1988). Missing val-
ues were then imputed using the expectation maximization
algorithm within Missing Values Analysis (SPSS 24). We
conducted repeated measures analyses of covariance
(ANCOVA) with age and sex as covariates and group
(intervention and control group) as treatment factor. All
statistical analyses were separated in the analysis of the
intervention effect (T1-T3) and the analysis of the main-
tenance of the intervention effect (T3-T5). This separation
of the ANCOVA better reflects the post-treatment and
sustainability effects as it is expected that both intervention
and control group improve their physical activity level until
the end of the intervention/control-condition (interaction
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effect group-by-time) and after that try to sustain their
physical activity level, which is best represented by the
main effect “group”. As a result of the listwise exclusion
of missing data in the PP analyses, the sample sizes differ
between the first longitudinal sample T1-T3 (IG: n = 85;
CG: n = 85) and the second longitudinal sample T3-T5
(IG: n=65; CG: n=62). Independent-samples ¢-Tests
with Bonferroni-Holm-correction were conducted at every
time point to compare both groups. Generally, the level of
significance was set at p < .05 for all analyses. All data
were analyzed using SPSS Statistics 24.

Results
Intention-to-treat analysis
Means on the physical activity index

Means on the physical activity index of the intervention
group and control group are shown in Fig. 3a. Table 2 also
displays means and standard deviations as well as the
results of all ANCOVAs for repeated measures. Post-
treatment (T3), both groups increased their level of phys-
ical activity from initially O min per week (T1; inclusion
criteria) to an average of 308 min per week (intervention
group), respectively 133 min per week (control group),
suggesting a significant between-group difference 6 weeks
after discharge (p < .001; Table 2). At the 6-month follow-
up (T4), both groups reduced their level of physical
activity, but the intervention group remained significantly
more active than the participants of the control condition
(p = .003). Finally, 12 months after discharge, the physical
activity level of the intervention group remained almost
stable with 198 min per week on average and was sub-
stantially higher than of the control group with 104 min per
week on average (p < .001; Table 2).

An ANCOVA for repeated measures (T1-T3) with two
factors (group [2], time [4]) as well as sex and age as
covariates revealed a significant interaction term group-by-
time (p < .001) indicating a large effect of the MoVo-
LISA intervention on behavior change after the interven-
tion (T3) [d = 1.03]. A second analysis of covariance for
repeated measures (T3-T5) was conducted to estimate the
maintenance of the intervention effect (main effect
“group”) and yielded a significant main effect group
(p < .001; Table 2).

Percentages on the physical activity index
Figure 4a shows the percentage of participants who exer-

cise for at least 75 min per week. The reference point at
75 min per week was set because many participants in this
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study did not only engage in moderate-intensity physical
activities such as Nordic walking or hiking but also in
vigorous activities (e.g., running, fitness training). Thus,
the recommendation of the WHO (2010) for vigorous-in-
tensity activities was chosen as an appropriate reference
point for all participants (including those who are mainly
moderate-intensively active).

As both groups were physically inactive at T1, the per-
centage at the first time point was 0%. After the intervention
(T3), 92% of the intervention group and 59% of the control
group were more than 75 min per week physically active
which is a significant group difference (p < .001). Six
months after discharge at T4, both groups’ percentages were
reduced to 70% in the intervention and 46% in the control

condition (group difference: p = .001). At the 12-month
follow-up (T9), the percentage of active participants who
exercised for at least 75 min per week was 27% higher in the
intervention than in the control group and the between-group
difference was also significant (p < .001; Table 2).

Per-protocol analysis

The PP analyses comprised all participants with complete
data sets for T1 and T3 (intervention effect; intervention
group: n = 85; control group: n = 85), respectively with
complete data sets for T3, T4 and T5 (maintenance of
intervention effect; intervention group: n = 65; control
group: n = 62; Fig. 2).
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Table 2 Means and standard deviations of PA index and percentage of PA for IG and CG (ITT- and PP-analyses). Intervention and group effects

(ANCOVA)

ITT-analysis Means (M) and standard deviations (SD) Intervention effect (interaction Maintenance of intervention
effect “group x time” with data effect (main effect “group” with
from T1 to T3) data from T3 to T5)

Ti T3 T4 T5
Variable M M M M F (group df p 11]2, F (group) df p nﬁ
(SD) (SD) (SD) (SD) by time)
PA Index means IG 0 308 206 198 54.062 1,198 < .001 0.214 31.335 1, 198 <.001 0.137
[min/week] 0) (199) 211y 19D
CG 0 133 128 104
(©) (136) (161) (133)

Test of significance® < .001 .003 < .001

Effect size (Cohen’s d) 1.03 0.42 0.57

Percentage of PA IG 0 92.0 70.0 740 30.886 1,198 < .001 0.135 23.949 1, 198 < .001 0.108

[> 75 min/week] ) (27.3) 46.1) (44.1)

CG 0 58.8 46.1 47.1
0) (49.5) (50.1) (50.2)

Test of significance® <.001 .001 < .001

Effect size (Cohen’s d) 0.83 0.50 0.57

PP-analysis Sample 1° Sample 2¢

TI 73 73 T4 75
PA Index means IG 0 319 343 220 208 52.674 1,166 < .001 0.241 19.556 1, 123 <.001 0.137
[min/week] 0) (202)  (213) (2400 (194)
CG 0 121 147 138 114
0) (143)  (154)  (188) (158)
Test of significance® <.001 <.001 .036 .006
Effect size (Cohen’s d) 1.13 1.10 0.38  0.53
Percentage of PA IG 0 90.6 90.8 63.1 69.2 36.189 1,166 <.001 0.179 14.320 1,123 <.001 0.104
[> 75 min/week] 0) (29.4) (29.2) (48.6) (46.5)
CG 0 50.6 58.1 43.6  46.8

(©) (50.3) (49.7) (50.0) (50.3)
Test of significance® <.001 <.001 .027 .020
Effect size (Cohen’s d) 0.97 0.81 0.40 0.46

PA physical activity, /G intervention group; CG control group, /7T intention-to-treat, PP per-protocol

“Between groups at the given time point (B-H-adj. p-level)
bPP-analysis: Sample 1: IG (n = 85), CG (n = 85)
“PP-analysis: Sample 2: IG (n = 65), CG (n = 62)

Means on the physical activity index

Means on the physical activity index of the intervention
and control group for the PP analysis are shown in Fig. 4a.
ANCOVA for repeated measures yielded a significant
interaction term group-by-time for the intervention effect
from T1 to T3 (p < .001) as well as a significant main
effect group from T3 to TS5 (p < .001; Table 2) which
reflects the sustainability of the intervention -effect.
Between group comparisons revealed significant differ-
ences post-intervention (T3; p < .001), 6 months after

@ Springer

discharge (T4; p = .036) and at the 12-month follow-up
(T5: p = .003; Table 2).

Percentages on the physical activity index

Figure 4b displays the percentage of participants with
complete data who exercise for at least 75 min per week.
Congruent to the between group comparison of the physi-
cal activity index, the analyses yielded significant differ-
ences after the intervention (T3; p < .001), at the 6-month
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Fig. 4 a + b. Percentage of
participants who exercised for at
least 75 min per week; a ITT
analysis; b PP analysis. IG
intervention group, CG control

group

100% - (a)
90% -
80% -
70% A
60% -
50% A
40% -
30% A
20% -

10% -

Physical Activity Percentage [2 75 min/week]; ITT

intervention effect  maintenance of intervention effect

92

- 1G

=k CG

0%
before

clinic

(T1)

intervention effect

T T T
6 weeks 6 months 12 months
after clinic after clinic after clinic
(T3) (T4) (T5)

100% 1 (b)
90%
80% 1
70%
60%
50% A
40% -
30% A
20%

10% 1

Physical Activity Percentage [> 75 min/week]; PP

maintenance of intervention effect
I I

91 91

TI-T3:
69 —— IG (n=85)
63 =&k CG (n=285)

T3-T5:
47 —8— [G (n=65)
=k CGn=62)

0%
before
clinic
(T1)
follow-up (T4; p = .027), and finally 12 months after dis-
charge (T5; p = .010).

Discussion

This is the first study that investigated the long-term effects
of MoVo-LISA on the basis of a randomized controlled
design in patients with coronary heart disease. Results of
both ITT and PP analyses indicated that MoVo-LISA
substantially improves the level of physical activity among
initially inactive patients with coronary heart disease up to
1 year after the intervention. After the intervention (T3),
patients who received MoVo-LISA were significantly more
active in terms of minutes per week (M = 175 min per

6 weeks 6 months 12 months
after clinic after clinic after clinic
(T3) (T4) (TS)

week) compared to those patients who did not participate in
this intervention (d = 1.03, ITT). At the 12-month follow-
up, participants in the intervention group were still exer-
cising an average of 94 min per week more than those in
the control group which equals a medium effect (d = .57,
ITT). Likewise, 12 months after discharge, the percentage
of those who were exercising at least 75 min per week
(WHO recommendation) was 27% (ITT) higher in the
intervention group than in the control group. Again, this
effect is of medium size (d =.57). Both ITT and PP
analyses showed similar result patterns (by looking at
means and percentages) with slightly higher scores of
physical activity in the PP analysis. These higher scores
may be due to the fact that in the PP analysis only adherent
participants were considered whereas the ITT analysis also
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included the dropouts who were more likely not to exer-
cise. It is noteworthy that the control group also showed
substantial improvements in the level of physical activity
pointing to the high motivational quality of the usual care
program of the clinic. However, MoVo-LISA added a
substantial behavior change effect over and above the
standard rehabilitation. It is also important to note that the
intervention and control groups did not differ regarding
their chosen physical activities as the most frequently
performed activities in both groups were walking/Nordic
Walking, cycling and fitness exercises over all time points.

The general picture of these findings is in accordance
with earlier evaluations of the MoVo-LISA program. In the
investigation by Fuchs et al. (2011), the MoVo-LISA group
was still exercising 28.5 min per week on average more
than the usual care group 12 months after discharge (96.1
vs. 67.6 min per week; p = .05). In the present study, the
difference between both groups at the 12-month follow-up
was substantially higher with an average of 94 min per
week between the intervention and control group. A pos-
sible explanation for these diverging findings could lie in
the different target samples in orthopedic patients (Fuchs
et al., 2011) and in patients with coronary heart disease
(present study). As the recommendations of the therapists
regarding physical activity are specific to the diagnosis,
patients with musculoskeletal conditions may be more
likely to choose strengthening exercises whereas coronary
heart disease patients are recommended to do long lasting
endurance training such as walking or hiking. Similar to
the present study, Sudeck and Hoener (2011) also focused
on cardiac inpatients in a rehabilitation facility and found
higher levels of physical activity supporting the previous
explanation. 12 months after discharge, participants
receiving a psychological group program to promote
physical activity were more active for 30 min per week
than the usual care group (145 vs. 115 min per week;
p < .05; SMD = 0.22; Sudeck and Hoener 2011). The
present findings are supported by Alsaleh et al. (2016) who
also reported high levels of physical activity 6 months after
a behavioral intervention in patients with coronary heart
disease (238 [intervention] vs. 109 [control] minutes per
week; p < .05). Furthermore, in Alsaleh’s study 88% of the
intervention group met the recommendations of the WHO
6 months after the intervention compared to only 24% of
the usual care group which is also close to the results of the
current study (ITT: 70% vs. 46%).

Taken together the available evidence from non-ran-
domized previous studies (Fuchs et al., 2011; Gerber et al.,
2010) and from the randomized controlled trial reported in
this paper, MoVo-LISA has shown to be a successful
intervention program to help people with chronic diseases,
especially coronary heart disease, sustainably improve their
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physical activity behavior. We attribute the success of this
program to the systematic translation of theoretical con-
cepts (MoVo process model) into a concretely written
curriculum (Goehner, & Fuchs, 2007) with which the
therapists were trained to become group leaders of MoVo-
LISA. The theory-based and standardized content of this
intervention may be an important factor for the success of
this program and also distinguishes the present study from
past publications in the field of physical activity promotion
in cardiac rehabilitation.

Limitations

Some methodological limitations of the study have to be
discussed. External validity is limited by a sampling bias as
the study was conducted in only one clinic. Threatening the
internal validity, the attrition rate between T1 and TS was
at 37%. Furthermore, there was a significant difference
between participants and dropouts regarding age
(p = .005). Younger participants were more likely to quit
their participation in the study. However, there were no
differences with regard to sex, BMI, family status, or
education between participants and dropouts. As no
objective measures of physical activity were applied, there
is a risk that this measurement has been biased by socially
desired response tendencies. It might also be hypothesized
that these response tendencies are more pronounced in the
intervention group because of the enhanced commitment
and awareness of the importance of physical activity in this
study.

Furthermore, patients participating in this study might
also have been more confident in beginning to exercise
than patients who refused to take part in the study. Thus, it
is possible that MoVo-LISA especially reaches patients
who feel more comfortable engaging in regular physical
activity. This could also be an explanation why the inter-
vention and control groups have higher levels of physical
activity than other cardiac rehabilitation studies (Alsaleh
et al., 2016; Sudeck, & Hoener, 2011).

In this paper, we did not address the underlying psy-
chological mechanisms that led to the enhanced physical
activity levels in the intervention group as the mediation
effects are very complex and go beyond the scope of this
paper. Thus, we cannot draw direct conclusions about the
effects of the intervention on motivational and volitional
factors.

Practical and future implications

MoVo-LISA is a short and standardized program that
enables rehabilitation patients to become physically active
on a regular basis after clinic discharge. It can be realized
as part of the standard rehabilitation care and, thus, reach
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sedentary patients who want to change their physical
activity behavior but would otherwise not receive sufficient
guidance from the usual rehabilitation programs to trans-
form their intention into concrete actions. Even outside the
rehabilitation setting, this program has the potential to
substantially improve physical activity behavior and
therefore reduce the risk of chronical diseases. Results
reported in this study suggest that with MoVo-LISA,
almost every participant exercised for at least 75 min per
week after the intervention (92%; control group: 58%)
indicating a strong intervention effect on physical activity.
At the 12-month follow-up, the rate of those who exercised
for at least 75 min per week reduced to 74% (CG: 47%)
revealing that the perpetuation of the reached activity level
is in need of improvement to further support the rehabili-
tation aftercare. One way to sustain physical activity could
be to use new technologies such as mobile applications to
support participants in maintaining the acquired strategies
from MoVo-LISA and, thus, stabilizing their physical
activity level. This combination of a face-to-face coun-
selling and mobile application (blended intervention)
should have great potential to help participants maintaining
their newly acquired physical activity behavior.

Acknowledgments The authors would like to thank the staff as well
as the participants of the Schwarzwaldklinik who made it possible to
conduct the study.

Compliance with ethical standards

Conflicts of interest Ramona Wurst, Stephan Kinkel, Jiaxi Lin,
Wiebke Gohner, Reinhard Fuchs declare that they have no conflict of
interest.

Human and animal rights and Informed consent All procedures
followed were in accordance with ethical standards of the responsible
committee on human experimentation (institutional and national) and
with the Helsinki Declaration of 1975, as revised in 2000. Informed
consent was obtained from all individual participants included in the
study.

References

Ajzen, 1. (1991). The theory of planned behavior. Organizational
Behavior and Human Decision Processes, 50, 179-211.

Alsaleh, E., Windle, R., & Blake, H. (2016). Behavioural intervention
to increase physical activity in adults with coronary heart disease
in Jordan. BMC Public Health. https://doi.org/10.1186/s12889-
016-3313-5

Arnett, D. K., Blumenthal, R. S., Albert, M. A., Buroker, A. B.,
Goldberger, Z. D., Hahn, E., et al. (2019). 2019 ACC/AHA
guideline on the primary prevention of cardiovascular disease.
Circulation. https://doi.org/10.1161/CIR.0000000000000678

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of
behavioral change. Psychological Review, 84, 191-215. https://
doi.org/10.1037/0033-295X.84.2.191

Bandura, A. (2001). Social cognitive theory: An agentic perspective.
Annual Review of Psychology, 52, 1-26.

Bandura, A. (2004). Health promotion by social cognitive means.
Health Education & Behavior, 31, 143—164. https://doi.org/10.
1177/1090198104263660

Boniol, M., Dragomir, M., Autier, P., & Boyle, P. (2017). Physical
activity and change in fasting glucose and HbAlc: A quantitative
meta-analysis of randomized trials. Acta Diabetologica, 54(11),
983-991. https://doi.org/10.1007/s00592-017-1037-3

Booth, J. N., Levitan, E. B., Brown, T. M., Farkouh, M. E., Safford,
M. M., & Muntner, P. (2014). Effect of sustaining lifestyle
modifications (nonsmoking, weight reduction, physical activity,
and mediterranean diet) after healing of myocardial infarction,
percutaneous intervention, or coronary bypass (from the REa-
sons for Geographic and Racial Differences in Stroke Study).
The American Journal of Cardiology, 113(12), 1933-1940.
https://doi.org/10.1016/j.amjcard.2014.03.033

Cole, J. A., Smith, S. M., Hart, N., & Cupples, M. E. (2010).
Systematic review of the effect of diet and exercise lifestyle
interventions in the secondary prevention of coronary heart
disease. Cardiology Research and Practice, 2011, 232351.
https://doi.org/10.4061/2011/232351

Conn, V. S. (2010). Depressive symptom outcomes of physical
activity interventions: Meta-analysis findings. Annals of Behav-
ioral Medicine, 39, 128-138.

Conn, V. S., Hafdahl, A. R., Brown, S. A., & Brown, L. M. (2008).
Meta-analysis of patient education interventions to increase
physical activity among chronically ill adults. Patient Education
and Counseling, 70, 157-172. https://doi.org/10.1016/j.pec.
2007.10.004

Conn, V. S., Hafdahl, A., Phillips, L. J., Ruppar, T. M., & Chase, J.-A.
D. (2014). Impact of physical activity interventions on anthro-
pometric outcomes: Systematic review and meta-analysis. The
Journal of Primary Prevention, 35, 203-215. https://doi.org/10.
2105/AJPH.2010.194381

De Vet, E., Oenema, A., & Brug, J. (2011). More or better: Do the
number and specificity of implementation intentions matter in
increasing physical activity? Psychology of Sport and Exercise,
12, 471-477.

Fihn, S. D., Gardin, J. M., Abrams, J., Berra, K., Blankenship, J. C.,
Dallas, A., et al. (2012). 2012 ACCF/AHA/ACP/AATS/PCNA/
SCAI/STS Guideline for the diagnosis and management of
patients with stable ischemic heart disease: A report of the
American College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines, and the Amer-
ican College of Physicians, American Association for Thoracic
Surgery, Preventive Cardiovascular Nurses Association, Society
for Cardiovascular Angiography and Interventions, and Society
of Thoracic Surgeons. Journal of the American College of
Cardiology, 60(24), e44—el64. https://doi.org/10.1016/j.jacc.
2012.07.013

Fuchs, R., Goehner, W., & Seelig, H. (2011). Long-term effects of a
psychological group intervention on physical exercise and
health: The MoVo concept. Journal of Physical Activity and
Health, 8, 794-803.

Fuchs, R., Klaperski, S., Gerber, M., & Seelig, H. (2015). Messung
der Bewegungs- und Sportaktivitit mit dem BSA-Fragebogen
[Measuring movement and sport activities with the BSA
questionnaire]. Zeitschrift Fiir Gesundheitspsychologie, 23,
60-76. https://doi.org/10.1026/0943-8149/a000137

Fuchs, R., Seelig, H., Goehner, W., Burton, N. W., & Brown, W. J.
(2012). Cognitive mediation of intervention effects on physical
exercise: Causal models for the adoption and maintenance stage.
Psychology & Health, 27(12), 1480-1499. https://doi.org/10.
1080/08870446.2012.695020

Fuchs, R., Seelig, H., Goehner, W., Schlatterer, M., & Ntoumanis, N.
(2017). The two sides of goal intentions: Intention self-concor-
dance and intention strength as predictors of physical activity.

@ Springer


https://doi.org/10.1186/s12889-016-3313-5
https://doi.org/10.1186/s12889-016-3313-5
https://doi.org/10.1161/CIR.0000000000000678
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1177/1090198104263660
https://doi.org/10.1177/1090198104263660
https://doi.org/10.1007/s00592-017-1037-3
https://doi.org/10.1016/j.amjcard.2014.03.033
https://doi.org/10.4061/2011/232351
https://doi.org/10.1016/j.pec.2007.10.004
https://doi.org/10.1016/j.pec.2007.10.004
https://doi.org/10.2105/AJPH.2010.194381
https://doi.org/10.2105/AJPH.2010.194381
https://doi.org/10.1016/j.jacc.2012.07.013
https://doi.org/10.1016/j.jacc.2012.07.013
https://doi.org/10.1026/0943-8149/a000137
https://doi.org/10.1080/08870446.2012.695020
https://doi.org/10.1080/08870446.2012.695020

1116

J Behav Med (2019) 42:1104-1116

Psychology & Health, 32, 110-126. https://doi.org/10.1080/
08870446.2016.1247840

Gerber, M., Fuchs, R., & Piihse, U. (2010). Follow-up of a short
motivational and volitional exercise-intervention trial with
overweight and obese individuals. Schweizerische Zeitschrift
Fur Sportmedizin Und Sporttraumatologie, 58, 108.

Ghisi, G. L., Abdallah, F., Grace, S. L., Thomas, S., & Oh, P. (2014).
A systematic review of patient education in cardiac patients: Do
they increase knowledge and promote health behavior change?
Patient Education and Counseling, 95, 160—174. https://doi.org/
10.1016/j.pec.2014.01.012

Gielen, S., Laughlin, M. H., O’Conner, C., & Duncker, D. J. (2015).
Exercise training in patients with heart disease: Review of
beneficial effects and clinical recommendations. Progress in
Cardiovascular Diseases, 57, 347-355. https://doi.org/10.1016/j.
pcad.2014.10.001

Goehner, W., Dietsche, C., & Fuchs, R. (2015). Increasing physical
activity in patients with mental illness—A randomized con-
trolled trial. Patient Education and Counseling, 98(11),
1385-1392. https://doi.org/10.1016/j.pec.2015.06.006

Goehner, W., & Fuchs, R. (2007). Anderung des Gesundheitsverhal-
tens. MoVo-Gruppenprogramme fiir korperliche Aktivitit und
gesunde Erndhrung [Change of health behavior. MoVo group
programs for physical activity and healthy nutrition]: Gottingen:
Hogrefe.

Goehner, W., Seelig, H., & Fuchs, R. (2009). Intervention effects on
cognitive antecedents of physical exercise: A 1-year follow-up
study. Applied Psychology: Health and Well-Being, 1, 233-256.
https://doi.org/10.1111/j.1758-0854.2009.01014.x

Gollwitzer, P. M. (1999). Implementation intentions: Strong effects of
simple plans. American Psychologist, 54, 493.

Karjalainen, J. J., Kiviniemi, A. M., Hautala, A. J., Piira, O.-P.,
Lepojarvi, E. S., Perkiomiki, J. S., et al. (2015). Effects of
physical activity and exercise training on cardiovascular risk in
coronary artery disease patients with and without type 2 diabetes.
Diabetes Care, 38, 706-715. https://doi.org/10.2337/dc14-2216

Kuhl, J. (2000). A functional-design approach to motivation and self-
regulation. In M. Boekaerts, P. R. Pintrich, & M. Zeidner (Eds.),
Handbook of self-regulation (pp. 111-169). San Diego: Aca-
demic Press. https://doi.org/10.1016/B978-012109890-2/50034-
2

Little, R. J. A. (1988). A test of missing completely at random for
multivariate data with missing values. Journal of the American
Statistical Association, 83(404), 1198-1202.

Murtagh, E., Nichols, L., Mohammed, A. M., Holder, R., Nevill, M.
A., & Murphy, H. M. (2015). The effect of walking on risk
factors for cardiovascular disease: An updated systematic review
and meta-analysis of randomised control trials. Preventive
Medicine, 72, 34-43. https://doi.org/10.1016/j.ypmed.2014.12.
041

Piercy, K. L., Troiano, R. P., Ballard, R. M., Carlson, S. A., Fulton, J.
E., Galuska, D., et al. (2018). The physical activity guidelines for

@ Springer

Americans. JAMA, 320(19), 2020-2028. https://doi.org/10.1001/
jama.2018.14854

Reid, R. D., Morrin, L. L., Pipe, A. L., Dafoe, W. A., Higginson, L.
A. J., Wielgosz, A., et al. (2006). Determinants of physical
activity after hospitalization for coronary artery disease: The
Tracking Exercise After Cardiac Hospitalization (TEACH)
Study. European Journal of Cardiovascular Prevention and
Rehabilitation, 13, 529-537. https://doi.org/10.1097/01.hjr.
0000201513.13343.97

Rimer, J., Dwan, K., Lawlor, D. A., Greig, C. A., McMurdo, M.,
Morley, W., et al. (2012). Exercise for depression. Cochrane
Database of Systematic Reviews, 7, CD004366. https://doi.org/
10.1002/14651858.CD004366.pub5

Rothman, A. J. (2000). Toward a theory-based analysis of behavioral
maintenance. Health Psychology, 19(1S), 64.

Schulz, K. F., Altman, D. G., & Moher, D. (2010). CONSORT 2010
statement: Updated guidelines for reporting parallel group
randomised trials. BMJ (Clinical Research Ed.), 340, c332.

Schwarzer, R. (2008). Modeling health behavior change: How to
predict and modify the adoption and maintenance of health
behaviors. Applied Psychology, 57, 1-29. https://doi.org/10.
1111/j.1464-0597.2007.00325.x

Sheldon, K. M. (2014). Becoming oneself: The central role of self-
concordant goal selection. Personality and Social Psychology
Review, 18, 349-365.

Sudeck, G., & Hoener, O. (2011). Volitional interventions within
cardiac exercise therapy (VIN-CET): long-term effects on
physical activity and health-related quality of life. Applied
Psychology: Health and Well-Being, 3, 151-171.

Ter Hoeve, N., Sunamura, M., Stam, H. J., Boersma, E., Geleijnse, M.
L., van Domburg, R. T, et al. (2018). Effects of two behavioral
cardiac rehabilitation interventions on physical activity: A
randomized controlled trial. International Journal of Cardiology,
255, 221-228. https://doi.org/10.1016/j.ijcard.2017.12.015

Warburton, D. E. R., & Bredin, S. S. D. (2017). Health benefits of
physical activity. Current Opinion in Cardiology, 32, 541-556.
https://doi.org/10.1097/HCO.0000000000000437

World Health Organization. (2010). Global recommendations on
physical activity for health. Geneva: World Health Organization.
https://doi.org/10.1080/11026480410034349

Zhu, L.-X., Ho, S.-C., & Wong, T. K. S. (2013). Effectiveness of
health education programs on exercise behavior among patients
with heart disease: A systematic review and meta-analysis.
Journal of Evidence-Based Medicine, 6, 265-301. https://doi.
org/10.1111/jebm.12063

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1080/08870446.2016.1247840
https://doi.org/10.1080/08870446.2016.1247840
https://doi.org/10.1016/j.pec.2014.01.012
https://doi.org/10.1016/j.pec.2014.01.012
https://doi.org/10.1016/j.pcad.2014.10.001
https://doi.org/10.1016/j.pcad.2014.10.001
https://doi.org/10.1016/j.pec.2015.06.006
https://doi.org/10.1111/j.1758-0854.2009.01014.x
https://doi.org/10.2337/dc14-2216
https://doi.org/10.1016/B978-012109890-2/50034-2
https://doi.org/10.1016/B978-012109890-2/50034-2
https://doi.org/10.1016/j.ypmed.2014.12.041
https://doi.org/10.1016/j.ypmed.2014.12.041
https://doi.org/10.1001/jama.2018.14854
https://doi.org/10.1001/jama.2018.14854
https://doi.org/10.1097/01.hjr.0000201513.13343.97
https://doi.org/10.1097/01.hjr.0000201513.13343.97
https://doi.org/10.1002/14651858.CD004366.pub5
https://doi.org/10.1002/14651858.CD004366.pub5
https://doi.org/10.1111/j.1464-0597.2007.00325.x
https://doi.org/10.1111/j.1464-0597.2007.00325.x
https://doi.org/10.1016/j.ijcard.2017.12.015
https://doi.org/10.1097/HCO.0000000000000437
https://doi.org/10.1080/11026480410034349
https://doi.org/10.1111/jebm.12063
https://doi.org/10.1111/jebm.12063

	Promoting physical activity through a psychological group intervention in cardiac rehabilitation: a randomized controlled trial
	Abstract
	Introduction
	Research question

	Method
	Study design and procedure
	Participants
	Sample flow and sample description
	MoVo process model
	Intervention
	First group session
	One-on-one session
	Second group session
	Aftercare modules

	Randomization
	Measures
	Statistical analyses

	Results
	Intention-to-treat analysis
	Means on the physical activity index
	Percentages on the physical activity index

	Per-protocol analysis
	Means on the physical activity index
	Percentages on the physical activity index


	Discussion
	Limitations
	Practical and future implications

	Acknowledgments
	References




