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Abstract

Background Evidence suggests that patients suffering from different mental disorders benefit from exercise pro-
grams combined with behavior change techniques. Based on this evidence, we have developed an exercise program
(ImPuls) specifically designed to provide an additional treatment option in the outpatient mental health care system.
The implementation of such complex programs into the outpatient context requires research that goes beyond the
evaluation of effectiveness, and includes process evaluation. So far, process evaluation related to exercise interven-
tions has rarely been conducted. As part of a current pragmatic randomized controlled trial evaluating ImPuls treat-
ment effects, we are therefore carrying out comprehensive process evaluation according to the Medical Research
Council (MRC) framework. The central aim of our process evaluation is to support the findings of the ongoing rand-
omized controlled trial.

Methods The process evaluation follows a mixed-methods approach. We collect quantitative data via online-ques-
tionnaires from patients, exercise therapists, referring healthcare professionals and managers of outpatient rehabilita-
tive and medical care facilities before, during, and after the intervention. In addition, documentation data as well as
data from the ImPuls smartphone application are collected. Quantitative data is complemented by qualitative inter-
views with exercise therapists as well as a focus-group interview with managers. Treatment fidelity will be assessed
through the rating of video-recorded sessions. Quantitative data analysis includes descriptive as well as mediation
and moderation analyses. Qualitative data will be analyzed via qualitative content analysis.
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Discussion The results of our process evaluation will complement the evaluation of effectiveness and cost-effective-
ness and will, for example, provide important information about mechanisms of impact, structural prerequisites, or
provider qualification that may support the decision-making process of health policy stakeholders. It might contrib-
ute to paving the way for exercise programs like ImPuls to be made successively available for patients with heteroge-
neous mental disorders in the German outpatient mental health care system.

Trial registration The parent clinical study was registered in the German Clinical Trials Register (ID: DRKS00024152,
registered 05/02/2021, https://drks.de/search/en/trial/DRKS00024152).

Keywords Implementation research, Group-based exercise intervention, Behavior change techniques, MRC

Introduction

Exercise can positively impact different mental disor-
ders [1-7] and therefore can be seen as an additional
treatment option for those patients. Despite the posi-
tive effects of exercise on mental health, patients with
mental disorders have a lower likelihood of being suffi-
ciently physically active [8-—10]. In fact, it is characteris-
tic for this particular group of patients to find initiating
and maintaining physical activity difficult [11]. Research
focusing on patients with mental disorders stated that
motivational and volitional strategies for behavior change
can tackle this issue as these strategies may increase the
level of physical activity [12] and thus play a crucial role
in terms of sustainable behavior change [13]. Consider-
ing these specifics of patients with mental disorders (e.g.,
having motivational and volitional issues initiating and
maintaining physical activity) [8, 11], the combination of
behavior change techniques (BCT; [14]) and exercise as a
structured intervention therefore appears highly promis-
ing in terms of initiating a sustainable exercise behavior
change. Since outpatients have less supervision and con-
tact to their therapists compared to patients in inpatient
or rehabilitative mental health care settings, structured
exercise interventions in combination with behavior
change techniques to overcome general and disorder-
specific barriers might be especially important within the
outpatient mental health care setting. Indeed solely exer-
cise on prescription (or on referral) for outpatients shows
drop-out rates of nearly 80% [15], whereas structured
exercise interventions in combination with BCTs for out-
patients show lower dropout rates and stronger effects on
mental health [16].

Therefore, ImPuls was developed and evaluated as a
complex exercise program with respect to the Medi-
cal Research Council (MRC) framework, specifically
designed to scrutinize an additional treatment option
in the outpatient mental health care system in Germany
[17]. It combines exercise (2 to 3 times per week run-
ning/fast walking at a moderate to vigorous intensity [>
64% max. heartrate] for 30 min, either with a standard-
ized interval-based or an endurance method protocol;

from week 2, patients can engage in an additional physi-
cal activity according to their personal preferences) with
BCTs (regarding self-efficacy, goal setting, self-moni-
toring, affect regulation, formation of concrete exercise
plans and coping planning) [18]. It has been successfully
evaluated in terms of efficacy and acceptability in a feasi-
bility study for outpatients waiting for psychotherapeutic
treatment [19, 20]. A broader and more comprehensive
pragmatic trial was needed to explore the extent to which
the intervention also achieves its effect in a real-world
setting (e.g., with exercise therapists working in the out-
patient setting as intervention deliverers alongside their
daily business; as an add-on to treatment as usual; with
a realistic referral system) [21]. Therefore, it is now con-
ducted in a pragmatic multi-site randomized controlled
trial to investigate effectiveness and cost-effectiveness
within the real-world outpatient setting [18].

The complexity of ImPuls (i.e., several interacting fac-
tors [e.g, BCTs and Exercise], involvement of differ-
ent actors [exercise therapists, managers of outpatient
rehabilitative and medical care facilities, patients] etc.)
and the future need to implement the intervention into
a comprehensive health service provision prompts the
necessity of research beyond a pure evaluation of effec-
tiveness, namely process evaluation. Thus, the ImPuls
study is accompanied by a comprehensive process
evaluation based on the MRC framework [22] and its
complement [23], the former of which provides compre-
hensive and detailed guidance [24]. Using a mixed-meth-
ods approach may be particularly helpful to understand
multiple perspectives, multiple types of causal processes
and multiple types of outcomes which in turn are com-
mon aspects of implementation research [25].

Process evaluation in studies evaluating exercise
interventions has been slowly emerging during the last
decade [26-28]. However, process evaluation of exer-
cise interventions offered to patients with mental dis-
orders is rarely conducted. For example, a recent and
very reputable meta-analysis on the effects of exer-
cise on depression included 11 studies [2]. None of
the included studies integrated a process evaluation.
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If process evaluations are conducted within this field,
they are sparse and often limited. For example, one
study with adolescents focused solely on selected
aspects like adherence rate of the participants, accept-
ability, and feasibility [29], which means that only spe-
cific subcomponents of the MRC framework were taken
into account. Other studies exclusively conducted
qualitative interviews [30, 31], which ideally should be
complemented by quantitative methods to provide an
encompassing insight into the processes relevant for
implementation [25]. Another study heeds the afore-
mentioned deficiencies, yet apparently seems to omit
investigation of interactions (e.g., between participants
and the intervention/- deliverers) with regard to the
MRC framework key component mechanisms of impact
[32]. Given the lack of comprehensive process evalu-
ations accompanying exercise programs for patients
with heterogeneous mental disorders, the respective
evidence for implementation conditions is weak. Con-
sequentially, further research in this area is needed.

Our process evaluation focuses on the MRC’s three
key components implementation, context, and mecha-
nisms of impact and is conducted within the evaluation
phase. In the area of implementation, we mainly focus
on aspects of delivery (e.g., fidelity, quality of delivery)
and recruitment (e.g., reach, coverage). With regard to
context possibly affecting the aforementioned areas, we
will mainly investigate the characteristics of outpatient
rehabilitative and medical care facility managers as well
as exercise therapists and of barriers and facilitators for
the implementation of ImPuls (e.g., structural prereq-
uisites). The interplay between patients, exercise thera-
pists, and the program is one of our main topics when it
comes to mechanisms of impact. This involves, for exam-
ple, the extent to which patients and exercise therapists
estimate ImPuls to be feasible, acceptable, appropriate,
and relevant. Other main topics include patients’ integra-
tion of intervention core components (which may affect
treatment effects) and changes within transdiagnostic
processes (e.g., emotional regulation, repetitive nega-
tive thinking or perceived stress), which are utilized to
explain treatment effects.

In sum, the main objectives of our process evaluation
are a) to support the findings of the ongoing pragmatic
randomized controlled trial by confirming that its effec-
tiveness is truly attributable to the ImPuls intervention
and b) to discover further crucial factors for the imple-
mentation of ImPuls into real-world outpatient mental
health care settings.

The main research questions of the process evaluation
are:

1) Implementation:

Page 3 of 15

a) To what extent did our actions empower exercise
therapists (i.e., competence, acceptance) to deliver
the intervention?

b) To what extent do exercise therapists implement
intervention components as intended (treatment
fidelity) and what are reasons for its potential vari-
ance?

¢) Which strategies recruited the most patients and
how valid were the referrals in terms of acquisition/
inclusion?

d) How do referring healthcare professionals rate
the ImPuls intervention in terms of acceptability,
appropriateness and feasibility?

e) To what extent were all ImPuls sessions offered as
planned and all telephone contacts made as sched-
uled?

2) Context:

a) What barriers and facilitators did exercise thera-
pists and managers experience concerning the
implementation of the ImPuls intervention?

3) Mechanisms of Impact:

a) To what extent do attitudes of exercise therapists
towards the ImPuls intervention (e.g., acceptability,
appropriateness) moderate the treatment effects?

b) To what extent do patients’ integration of core
components of the ImPuls intervention (e.g.,
amount of exercise, barrier management, goal-
setting) as well as changes in respective individual
behavioral determinants (e.g., action and coping
plans; physical activity-related health competencies)
mediate the treatment effects?

c) To what extent do patients’ integration of moti-
vational/volitional core components of the ImPuls
intervention (e.g., barrier management, goal-setting,
phone contacts) as well as changes in respective
individual behavioral determinants (e.g., action and
coping plans; physical activity-related health com-
petencies) mediate its effect on their exercise adher-
ence?

d) To what extent do changes in patients’ transdi-
agnostic psychological processes (e.g., emotional
regulation, repetitive negative thinking or perceived
stress) mediate the treatment effects?

Methods

Due to the aforementioned lack of process evaluations
in the field of exercise interventions, we first provide a
broad insight into the conceptualization of our process
evaluation. Detailed information about the procedure of
the process evaluation and the measurement tools are
described within the section on data collection. Finally,
the section on data analysis provides information about
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the operationalization of the main research questions
and the planned analytical procedures.

Concept of the ImPuls process evaluation

We mainly focus on the key functions of process evalu-
ation (see Fig. 1) by assessing and describing implemen-
tation, exploring and explaining mechanisms of impact
and describing and exploring contextual factors, which
are associated with why and how ImPuls (may) work in
the real world setting [25, 33]. We use a mixed method
approach to collect both qualitative and quantitative
data from patients, exercise therapists, and managers of
the outpatient rehabilitative and medical care facilities
before, during, and after the intervention.

Implementation

We will describe all actions implemented to ensure that
the ImPuls intervention is delivered according to the
treatment manual [22, 25] and will check to what extent
the actions are appropriate and accepted in the target
group of exercise therapists. Also, with certain require-
ments regarding their qualification [18] and with an
ensuing ImPuls training, we want to ensure that exercise
therapists are well qualified and prepared to conduct the
ImPuls intervention in a high-quality fashion. To ensure
that these standards were appropriate, accepted, and
satisfactory to exercise therapists, we will evaluate their
satisfaction with the ImPuls training and their perceived
skill acquisition and self-efficacy in the application of

Page 4 of 15

the ImPuls intervention. Furthermore, we will describe
and explore fidelity of the ImPuls intervention by rating
adherence to the ImPuls manual and quality of delivery.
However, there are indications that an adherence to the
manual of about 80 to 100% can be seen as high fidelity,
whereas a rate of 50% is determined as low fidelity [34].
A high fidelity may enhance treatment effects, especially
with regard to increasing participants’ physical activity
level [35]. Therefore, the first aim of our fidelity check is
to test whether the high level of adherence (> 90%) that
is aimed for in the context of the effectiveness trial is
achieved. We will capture this by identifying whether and
to what degree the exercise therapists are able to deliver
the session-specific pre-defined core elements of the
ImPuls intervention according to the treatment manual.
In addition, we are also interested in the quality of deliv-
ery. For the ImPuls intervention this means the extent
to which exercise therapists are able to show competent
behavior related to the specifics of the ImPuls interven-
tion that are supposedly at least partially new to them
(e.g., questioning techniques and communication skills).
Also, we will assess whether and how often the exercise
therapists use the web-based ImPuls interface. In sum-
mary, our process evaluation intends to assess fidelity
and examine reasons for its potential variance.

In addition, we will describe and explore to what
extent the desired target group of patients with mental
disorders is actually included in the study and/or there-
fore able to receive the ImPuls intervention [25]. For

'

¢ 4

Intervention Implementation

Mechanisms of impact Outcome

Manualized group exercise
intervention including
evidence-based modalities
of exercise

motivational and volitional
behavior change
techniques

Describe how delivery of the ImPuls
intervention is achieved

.

e.g., ImPuls treatment manual, training of
exercise therapists, supervision for exercise
therapists

.

Describe the degree to which the ImPuls
intervention was implemented as intended

Target group are physically (fidelity)

inactive outpatients suffering ||
* major depressive delivery, App usage
disorders

insomnia

panic disorder with or
without agoraphobia
- PTSD

see also (17, 18, 19)

Describe implementation (recruitment)
strategy and explore how it worked

.

.

e.g., patient reach, patient coverage

Describe dosage of delivery

e.g., extent of the ImPuls intervention received
by patients

>
from e.g., adherence to the ImPuls manual, quality of

Describe and explore patients’ and exercise
therapists’ response to and interaction with
the ImPuls intervention

Primary outcome

— Self-reported global

e.g., patient responsiveness regarding program S S

expectation, motivation, satisfaction, therapy
compliance; exercise therapists’ acceptance
and perceived appropriateness and
applicability of the program

Secondary outcomes

— accelerometry-based
moderate to vigorous
physical activity

— self-reported exercise

— disorder-specific
symptoms

— quality-adjusted life years

— healthcare costs

Explore mechanisms of change >

e.g., mediation and moderator analyses
regarding psychological factors like emotional
intelligence, perceived stress or affect

e.g., subgroup analyses regarding disorder-
specific effects or comparisons between

ImPuls and specific active treatments within
TAU see also (18)

Explore unexpected pathways

l

t1t |t

Fig. 1 Overview of key functions of the ImPuls process evaluation adapted from the MRC Guidance [22]
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example, we are interested in whether or not we can
reach enough patients within the respective age range,
with the respective diagnoses, and in the intended
regions with our recruitment strategies. As referring
healthcare professionals differ in terms of experience
with and access to this patient population, we will
explore who has sent us patients and why. Finally, we
will describe how much of the ImPuls intervention was
delivered (dose) in-house by the exercise therapists in
the outpatient rehabilitative and medical care facilities
and thus potentially received by the patients [22, 36].
This includes ten supervised and three unsupervised
ImPuls sessions during the supervised phase (weeks
0-4), the supporters meeting and phone calls once a
week during the partially supervised phase 1 (weeks
5-12), and phone calls twice a month during the par-
tially supervised phase 2 (weeks 13-24) carried out by
the exercise therapists.

Context

Against the background that the ImPuls intervention
has never been conducted with the target group of
patients with mental disorders in the real-world outpa-
tient setting, we will describe and explore characteris-
tics of exercise therapists, managers, and the outpatient
rehabilitative and medical care facilities. These include,
for example, qualification and therapeutic experience
of exercise therapists, professional background, and
motivation and perceived barriers of managers as well
as structural characteristics of outpatient rehabilita-
tive and medical care facilities such as premises, equip-
ment, and staff. These contextual factors, external to the
ImPuls intervention, can act as facilitators and/or bar-
riers concerning the implementation and effectiveness
of the program. For example, a therapist with only lim-
ited professional experience may generally find it diffi-
cult to offer exercise therapy in a group setting, which
may also affect the quality and quantity of fidelity and,
in turn, outcomes. Likewise, the conditions for exercise
therapists when it comes to implementing the program
in the facilities could differ. The conditions can be facil-
itating, for example, if there is strong support of man-
agers who are interested in new treatment options. The
conditions can also be obstructive, for instance, if dif-
ficulties arise when integrating the ImPuls intervention
into pre-existing procedures, including time schedules,
staff, and premises planning. These factors may have a
positive or negative impact on the quantity and qual-
ity of implementation by the exercise therapist and may
also affect their acceptance and their perception of the
applicability of the program (see the “Mechanisms of
impact” section).
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Mechanisms of impact

Patients take an active role in the whole intervention
process by interacting with the ImPuls intervention and
the exercise therapists [22]. We are interested in investi-
gating their responses to the ImPuls intervention by, for
instance, assessing their motivation and program expec-
tation before engaging in the intervention and their sat-
isfaction with both the treatment and their relationships
to the exercise therapists after the ImPuls intervention.
This also concerns the extent to which the patients use
the ImPuls smartphone application (frequency) during
the supervised and partially supervised phases and how
they got on with the application. These reactions and
interactions can have an impact on patient adherence
(attendance and dropout rates). In this regard, patients
will be considered as treatment dropouts (intended
dose not reached), if they miss more than 4 supervised
sessions in a row (> 40%, due to any reason) during the
supervised phase. As the entire program builds upon the
supervised period, attendance here is crucial for success-
ful progression. Since ImPuls was developed as a trans-
diagnostic intervention for patients with heterogeneous
mental disorders [17, 19], we assess already established
transdiagnostic processes (e.g., emotional regulation,
repetitive negative thinking or perceived stress).

As exercise therapists play a central role in the ImPuls
intervention, we assume that it is equally important to
examine their responses and interactions with the pro-
gram and patients. Thus, for example, program-related
attitudes (e.g., towards mental disorders, towards manual-
ized interventions, expectation of program success), global
self-efficacy, coping strategies, and motivation could have
an impact on their relationship with patients (satisfaction
with ImPuls group) or their quality of delivery. Likewise,
perceptions of the appropriateness, relevance, and appli-
cability of the ImPuls intervention may have an impact
on their program acceptance and how they conduct the
program. Positive and negative perceptions may in turn
have an impact on the interaction between exercise thera-
pists, patients, and the ImPuls intervention, which may
explain a variation in outcomes. As outlined by different
authors [22, 25, 37], qualitative interviews provide insights
that allow for the exploration of unexpected mechanisms
and pathways, such as facilitating or inhibiting factors in
the realization of the program (e.g., technical or usability
issues regarding the ImPuls smartphone application; cer-
tain processes in the daily therapy routine in the outpa-
tient rehabilitative and medical care facilities).

Data collection
Evaluation of effectiveness and process evaluation are
conducted by separated research teams to avoid biasing
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Fig. 2 Design of the research project including all measurement time points of the process evaluation. Follow-up = 12 months after intervention
start; Inter-1 = supervised ImPuls phase (weeks 1-4); Inter-2 = partially supervised ImPuls phase 1 (weeks 5-12); Inter-3 = partially supervised
ImPuls phase 2 (weeks 13-24); Post = end of the intervention (week 24); Post-d = end of study period in the outpatient facility; Pre = prior

to intervention start in the outpatient facility; Prep-1 = following the first training; Prep-2 = following the second training; Rando = after
randomization, prior to intervention start in the outpatient facility. TAU (treatment as usual) is assessed only at pre, post, and follow-up. Assessments
during inter 1 (weeks 1-4), inter 2 (weeks 5-12), and inter 3 (weeks 13-24) concern only exercise therapists and patients. Assessment frequency
within inter-assessments punctually differs between participants (see Tables 1, 2, 3, and 4)

the results. An external institution (Ludwig-Maximil-
ians-Universitdt, Munich) conduct data management,
storage, and analyses of quantitative data including
questionnaires, documentations, video, and application
data, while qualitative interview data is managed and
processed by the process evaluation team.

In the following, we describe the procedure of the pro-
cess evaluation and all measurements. SPIRIT reporting
guidelines [38] are followed and a SPIRIT-protocol is
provided in the additional files (see Additional file 1).

Quantitative data

Exercise therapists, managers, and patients receive
online questionnaires via the web-based data manage-
ment system REDCap [39, 40] at different time points
(see Fig. 2 and Table 1 (exercise therapists), Table 2
(managers), Table 3 (referring healthcare professionals),
and Table 4 (patients). All participants receive an indi-
vidual web-link via E-mail to access the online survey
and have 2 weeks to complete it (except weekly assess-
ments during inter phases 1-2, where patients have only
1 week to complete it). Reminders are automatically
sent out 5 days after receiving the survey invitation (for
weekly assessments: 3 days). We primarily use existing
and already validated (in German) measures. If these
were not available in German, we translated them using
established backward translation procedures utilizing
native speakers. In order to gain a more profound insight
into the processes of the ImPuls intervention, in some
measurements of the exercise therapists, managers, and
physicians, we adapted the items specifically to ImPuls
or developed items ourselves. Moreover, recruitment
strategies allow for a variety of healthcare professionals
(e.g., psychotherapists and primary care physicians) to
refer patients to ImPuls. For this purpose, we ask them

via online questionnaires about their opinion regard-
ing exercise in combination with behavior change tech-
niques as a new treatment option for patients with
mental disorders.

Data of the ImPuls smartphone application was col-
lected continuously during the supervised and partially
supervised phase (inter 1-3; see Fig. 2 and Table 4). It
will show the extent to which patients use the ImPuls
smartphone application (frequency) in general as well as
regarding different application functions including goal
setting, barrier management, and training plans (patients’
integration of core components). Repetitive negative
thinking and valence of affect are measured with a self-
developed self-assessment manikin prior to and after
each supervised and unsupervised exercise session over
the entire intervention period. We also collect data from
the web-based ImPuls interface accompanying the ImPuls
smartphone application to record the extent to which
exercise therapists have used the tool to review patients’
shared information during supervised and partially-
supervised phases.

We receive documentation data from the exercise ther-
apists and from the project staff. Exercise therapists are
required to document whether all scheduled in-house
sessions (supervised phase) and phone calls (partially
supervised phase) were offered or completed (dose).
As part of the recruitment process, project staff docu-
ment how patients became aware of the project and how
patients were distributed among outpatient rehabilitative
and medical care facilities as well as patient dropouts and
their reasons before and during the study. Recruitment
strategies include flyers and posters at the offices of the
participating outpatient rehabilitative and medical care
facilities, primary care physicians, psychotherapists, and
physiotherapists as well as a direct approach by health
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Table 1 Measurements for exercise therapists at each time point (following SPIRIT template [38])

Assessment exercise therapists

Time point

Prep-1

Prep-2 Pre Inter-1 Inter-2 Inter-3 Post Follow-up Post-d

Implementation
Training—satisfaction [41] [modified] X

Training—perceived skill acquisition/self-efficacy (ImPuls interven-  x
tion) [42-44] [adapted to Impuls]

Supervision—participation rate

Supervision—satisfaction [41] [modified]

App—user frequency (app)

Adherence (video)

Quality of delivery (video)

Dosage—amount sessions delivered (documentation)
Mechanisms of impact

Global self-efficacy ImPuls [44] [adapted to Impuls]

Attitudes towards mental disorders (OMS-HG; [45]) [translated +
modified]

Attitudes towards manualized interventions (EBPAS-36D; [46])
Motivation (SESSW; [47]) [modified]; (self-developed items)
Expectation of program success (PATHEV; [48])

Program acceptance/satisfaction (B&F-A; [49]) [translated + modi-
fied]

Perceived barriers (B&F-A; [49]) [translated + modified]
Satisfaction with the ImPuls group ([41], WAI-SR, [50]) [modified]
Coping strategies (DPCCQ; [51]) [modified]

App-usability (SUS; [52]) [translated + modified]
App-functionality (MARS-G;[53])

App-viability (self-developed)

App-satisfaction (MARS-G;[53])

Context
Demographics X
Qualification (self-developed) X
Therapeutic experience (regarding exercise in group setting/with X

patients with mental disorders) (self-developed)

xX X X X x
xX X X X X X X X X
>
X X X X X x
x x

x
x
x

Follow-up = once after 12 months; Inter-1 = once at the end of the supervised ImPuls phase (weeks 1-4); Inter-2 = once at the end of the partially supervised ImPuls
phase 1 (weeks 5-12); Inter-3 = once at the end of the partially supervised ImPuls phase 2 (weeks 13-24); Post = after completion of the intervention (weeks 24-26,
supervised and partially supervised) ImPuls phases; Post-d = end of study period in the outpatient facility; Pre = prior to intervention start in the outpatient facility;
Prep-1 = following the first training; Prep-2 = following the second training; Rando = after randomization, prior to intervention start in the outpatient facility

Abbreviations: B& F - A, barriers and facilitators assessment instrument, DPCCQ Development of Psychotherapist Common Core questionnaire EBPAS -36D, evidence-
based practice attitude scale (German version), FPTM-40 therapy motivation questionnaire, MARS-G Mobile App Rating Scale (German version), OMS-HC opening
minds scale for health-care providers, PATHEV measurement of therapy expectation and therapy evaluation of patients, SESSW scale for recording subjective school
values, SUS system usability scale, WAI-SR Working Alliance Inventory—short revised (German version)

insurers involved in the project. We also disseminated
information about the ImPuls intervention through self-
help groups, daily newspapers, magazines, student mail-
ing lists, and social media.

Qualitative data

A guided semi-structured interview [69] was developed
with respect to aspects of the MRC framework (e.g.,
acceptability, fidelity/delivery), empirical considerations
prior to the intervention, and questions that arose over

the course of the intervention (e.g., in conversations
with exercise therapists). During the interviews, we ask
exercise therapists about their experiences with patients
in the ImPuls groups they conducted, their opinions
about the program content regarding motivational and
volitional BCTs and exercise, the perceived applicabil-
ity of the program (regarding target group, general con-
ditions in the outpatient rehabilitative and medical care
facilities, ImPuls smartphone application and their own
qualification), and their opinion on a possible long-term
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Table 2 Measurements for managers at each time point (following SPIRIT template [38])
Assessment managers Time point
Prep-1 Prep-2 Pre Inter-1 Inter-2 Inter-3 Post Follow-up Post-d
Context
Qualification (self-developed) X
Structural characteristics of outpa- X
tient facilities [54-56] [modified]
Motivation (self-developed) X X X
Satisfaction [41, 57] [modified] X X
Perceived barriers (B&F-A; [49]) X X X

[translated + modified]

Follow-up = once after 12 months; Inter-1 = once at the end of the supervised ImPuls phase (weeks 1-4); Inter-2 = once at the end of the partially supervised ImPuls
phase 1 (weeks 5-12); Inter-3 = once at the end of the partially supervised ImPuls phase 2 (weeks 13-24); Post = after completion of three ImPuls intervention groups
in the outpatient facility; Post-d = end of study period in the outpatient facility; Pre = prior to intervention start in the outpatient facility; Prep-1 = following the first

training; prep-2 = following the second training; Rando = after randomization, prior to intervention start in the outpatient facility

Abbreviations: B&F - A, barriers and facilitators assessment instrument

Table 3 Measurements for referring healthcare professionals at each time point (following SPIRIT template [38])

Assessment referrers Time point
Prep-1 Prep-2  Pre Inter-1 Inter-2  Inter-3  Post  Follow-up  Post-d
Implementation
Professional background (self-developed) X
Opinion on the new treatment option [58]; (self- X
developed items)
Physical activity level (EHIS-PAQ;[59]) [modified] X

Follow-up = once after 12 months; Inter-1 = once at the end of the supervised ImPuls phase (weeks 1-4); Inter-2 = once at the end of the partially supervised ImPuls
phase 1 (weeks 5-12); Inter-3 = once at the end of the partially supervised ImPuls phase 2 (weeks 13-24); Post = after completion of the intervention (weeks 24-26,
supervised and partially supervised) ImPuls phases; Post-d = after end of study period in all outpatient facilities; Pre = prior to intervention start in the outpatient
facility; Prep-1 = following the first training; Prep-2 = following the second training; Rando = after randomization, prior to intervention start in the outpatient facility

Abbreviations: EHIS-PAQ European Health Interview Survey—Physical Activity Questionnaire

implementation of the ImPuls intervention. Possible
reports of specific difficulties in implementing the pro-
gram can provide us with information on why they may
have had to deviate from the manual (adherence). Addi-
tionally, it can inform us regarding the areas in which
they should have received more training. In summary,
the interview focuses on facilitators and barriers for the
implementation of the ImPuls intervention from exercise
therapists’ perspectives. Interviews are conducted face to
face by researchers of the process evaluation team with
20 exercise therapists, who all conducted at least one
ImPuls group. The interviews have an estimated average
duration of 50 min.

A focus group interview was developed analogous to the
procedure mentioned above. It is supposed to provide an
in-depth insight into managers’ perspectives concerning
the perceived barriers and facilitators regarding the feasi-
bility of the ImPuls intervention in the outpatient setting
and its possible long-term implementation in the future.
The focus group interview is conducted with 10 manag-
ers and is estimated to last 120 min.

Face to face interviews as well as the focus group
interview are conducted once there are no further
ImPuls groups in the respective outpatient rehabilitative
and medical care facility. All interviews will be audio-
recorded. Subsequently, the audio-records will be saved
on a secured network drive of the University of Tiibin-
gen and transcribed verbatim by research assistants. All
mentions of personal data will be masked during the
transcription.

To assess fidelity, we recorded all 10 in-house sessions
of each ImPuls group that have been conducted by the
exercise therapists (except outdoor running activity)
on video. We will randomly select one video for each
group out of the eight core sessions to evaluate. This
corresponds to 12.5% of all core sessions and 10% of all
recorded sessions. Randomization will be done by an
independent person who creates a randomization list
using the software R version 4.1.2 [70]. We have already
developed separate rating forms for each ImPuls ses-
sion. Research assistants of the evaluation team will rate
the sessions with regard to adherence to the treatment
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manual and quality of delivery. Raters will be trained
in understanding the ImPuls manual and central fea-
tures (setting S.M.A.R.T. goals, implement coping plans,
execution of 30 minutes of exercise, discussion about
perceived exertion, planning of preferred individual exer-
cise training plans). Adherence to the treatment manual
will be assessed by rating with “yes” (presence) or “no”
(absence) as to whether pre-defined core elements of
the ImPuls intervention have been delivered. An over-
all inter-rater reliability score will be calculated. Adher-
ence will be calculated according to the overall amount of
“yes”/”no” answers of these items. Subsequently, the per-
centage of all items answered with “yes” will be calculated
in order to determine the final adherence percentage
score. Quality of delivery will be rated once per session
on a 4-point Likert scale ([1] totally agree—[4] totally dis-
agree) using four items (exercise therapist listens actively,
allows breaks and periods of reflection to take place [tol-
erates silence], includes all participants, takes statements
of participants seriously). A sum score will be calculated.

Data analyses

Empowerment of exercise therapists (research ques-
tion la) will be analyzed descriptively (mean, standard
deviation) with respect to their self-reports on the modi-
fied training evaluation scale [41], the (occupational-)
self-efficacy scale [44], and concerning the frequency of
supervision.

We will descriptively present the adherence score
(mean, standard deviation) as well as the corresponding
percentage to check whether the desired high level of
adherence (> 90%) in the context of the effectiveness trial
is achieved (research question 1b).

We will descriptively present the amount of all patients
acquired by each strategy as well as the amount of all
patients included in the study by each strategy. We will
then check which recruitment strategy has the highest
inclusion rate and present the corresponding percentage
(research question 1c).

Referring healthcare professionals’ opinion on the new
treatment option will be presented descriptively (mean,
standard deviation) (research question 1d).

To provide information about the dose delivered
(research question le), we will present documentation
data of exercise therapists and the web-based ImPuls
interface descriptively.

To assess barriers and facilitators (research question
2a), we will use quantitative data from questionnaires
(barriers and facilitators assessment instrument (B&F-A;
[49]), satisfaction scale [41, 57], as well as basic recom-
mendations for outpatient facilities in Germany [54—56]).
Results will be presented descriptively (mean, stand-
ard deviation) to provide an overview over contextual
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characteristics. This data will be further complemented
with qualitative data from the interviews.

We will evaluate the interviews in a deductive-induc-
tive process following the steps of a content-structuring
qualitative content analysis [71]. First, two researchers
will elaborate a preliminary coding frame for coding
based on the interview guideline. Subsequently, 15%
of all interviews will be independently coded by those
researchers. Inter-coder-reliability analysis will then be
performed to ensure that the elaborated coding frame
is applicable. Potential discrepancies will be discussed
to refine the coding frame in an iterative process. This
process will be continued until both researchers agree
that the categories are distinct and no new categories
need to be added to the coding frame. Afterwards, the
remaining interviews will be coded. Coding and analy-
sis will be done by using the software MAXQDA 2022
[72]. In a final step, the statements from all interviews
will be summarized category by category and used to
supplement the quantitative data.

We will conduct mediation and moderation analyses
as well as subgroup analyses to gain deeper insight into
the impact of the program (mechanisms of change). We
will check whether exercise therapists’ attitude towards
mental disorders (opening minds scale for health-care
providers (OMS-HC; [45])), evidence-based practice
(evidence-based practice attitude scale—German version
(EBPAS-36D; [46])), and the program (measurement of
therapy expectation and therapy evaluation of patients
(PATHEV; [48]), B&F-A) affects treatment effects
(research question 3a). In addition, patients’ application
data as well as changes in respective individual behavio-
ral determinants (e.g., action and coping plans; physical
activity-related health competencies (PAHCO; [66])) will
be used to determine the extent to which core compo-
nents of the intervention will have been used and how
this affects treatment effects (research question 3b).
Further analysis will be done to determine the extent
to which motivational/volitional core components of
the ImPuls intervention (application data [barrier man-
agement, goal-setting], documentation data [phone
contacts]) as well as changes in respective individual
behavioral determinants (e.g., action and coping plans;
[PAHCO]) affect patients’ exercise adherence (research
question 3c). Finally, we want to explore whether psy-
chological processes such as emotional intelligence
(trait emotional intelligence questionnaire (TEIQue;
[62])), emotional regulation (difficulties in emotion reg-
ulation scale (DERS; [63])), repetitive negative think-
ing (perseverative thinking questionnaire (PTQ; [67])),
or perceived stress (perceived stress scale (PSS; [65]))
mediate the treatment effect on global symptom severity
(research question 3d).
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Discussion

The aim of the present paper is to describe the planned
process evaluation that will be conducted as part of the
ongoing ImPuls effectiveness and cost-effectiveness trial
[18]. Results of the process evaluation will be crucial for
the future implementation of an exercise intervention in
combination with BCTs for patients with mental disor-
ders in the outpatient mental health care system (in Ger-
many). The focus of our process evaluation, guided by the
MRC framework [22], is to describe how we proceed by
considering questions regarding implementation, mecha-
nisms of impact, and context. However, the key functions
should not be considered separately from one another
but rather as related to each other. This allows for mech-
anisms of impact to be matched with implementation
data, as certain mechanisms may be more effective when
fidelity is higher [22].

The individual context of the outpatient rehabilitative
and medical care facilities, managers, and exercise ther-
apists could in turn influence both implementation and
mechanisms of impact.

On the one hand, our approach has the purpose of
explaining causal mechanisms as well as differences in
outcomes. On the other hand, by exploring differences
and variability in implementation, context, and mecha-
nisms of impact, we aim to identify factors that may be
barriers or facilitators to long-term implementation of
the program in the outpatient mental health care system.

Especially a fidelity score of > 90% might be very chal-
lenging to reach for the exercise therapists with respect
to working with patients with heterogeneous mental dis-
orders potentially experiencing mood swings, relapses,
or even adverse events during sessions. However, our
pilot study has proven the feasibility of ImPuls and a
high fidelity score ensures that the ImPuls program is
delivered as intended, which in turn can also be consid-
ered a quality criterion [34, 73]. As the ImPuls manual
was developed intentionally with a moderate degree of
standardization, it leaves exercise therapists the leeway to
address the individual needs of patients, if necessary. In
this way, both requirements could be met.

With regard to the recent addition to the MRC frame-
work [23], the ImPuls intervention has already gone
through the development and feasibility phases and is
currently at the stage of evaluation, considering questions
of implementation. It is planned that potentially success-
ful results in effectiveness and cost-effectiveness as well
as the findings of the process evaluation will be presented
to health policy stakeholders (e.g., federal joint commit-
tee, health insurances, professional associations [Ger-
man Association for health-related Fitness and Exercise
Therapy (Deutscher Verband fiir Gesundheitssport &
Sporttherapie e.V.; DVGS], physicians, psychotherapists])
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in order to subsequently move one step further in the
direction of systematically transferring research find-
ings about exercise interventions like ImPuls into routine
practice [74, 75]. This may include information about the
necessary qualification of intervention deliverers or pre-
requisites in terms of the structural quality of outpatient
rehabilitative and medical care facilities. Ideally, the find-
ings of our process evaluation regarding implementation
outcomes (e.g., fidelity, coverage, acceptability, appropri-
ateness [25], key functions of the program/key mecha-
nism of change and contextual factors) will provide a
solid base for this purpose.

There are some limitations to our process evalua-
tion that have to be considered. First, a few of the scales
we use in our questionnaires are modified versions, for
example, the Working Alliance Inventory [50] or instru-
ments developed for this project (e.g., motivation of exer-
cise therapists to participate in the ImPuls project), and
therefore might be valid only to a limited extent. How-
ever, this enables us to tailor the items exactly to the char-
acteristics of the ImPuls intervention and seems adequate
as there are, to the best of our knowledge, no validated
scales available that capture precisely the constructs we
are aiming for. As there are no valid rating sheets for
assessing fidelity in videotaped intervention sessions,
we had to develop our own. In doing so, we were guided
by approaches of other research in the field of cognitive
behavioral therapy [76, 77] as well as by experience from
our own projects [78]. Although carefully developed, our
rating sheets may have a constrained validity. However,
this engagement enabled us to rate the recorded video
material in terms of fidelity.

It should also be noted that the generalizability of our
study is limited. We are conducting ImPuls in 10 differ-
ent outpatient rehabilitation and medical care facilities
in Baden-Wiirttemberg, a specific federal state of Ger-
many. The findings therefore may be valid on a regional
level. Since prevalence of mental disorders as well as
the psychological and psychiatric treatment situation
do not differ significantly between the federal states of
Germany [79] and a nationwide uniform training of the
exercise therapists is ensured by the DVGS, findings may
be generalizable on a national level. However, it might be
challenging to generalize the results to an international
level, where the outpatient mental health care systems
might have different underlying (political) structures or
the financial viability of exercise as a treatment may dif-
fer. Thus, using the MRC framework may be beneficial
to structure the findings in a way that may enhance the
transferability to an international level.

Nevertheless, our study also shows clear strengths. We
conduct an extensive process evaluation of the delivery of
an exercise intervention which includes BCTs for patients
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with mental disorders. In doing so, we aim to address
the mentioned lack of process evaluations and further
contribute to implementation research by particularly
focusing on the outpatient mental health care setting. As
recommended [22], the researchers involved in the pro-
cess evaluation are separated from the outcome evalua-
tion team to reduce potential biases. Another strength
is the inclusion of different perspectives (e.g., of exercise
therapists, managers, researchers), which might facilitate
informing the various stakeholders involved and thus
possibly bring about a change in the provision of physical
activity programs in the health care system for patients
with mental disorders. From the beginning, we worked
on building up good relationships—especially with the
exercise therapists as well as the managers—in order to
obtain trustworthy data. This is in line with recent MRC
guidance, which emphasizes the engagement of relevant
stakeholders enabling the delivery of solutions for real
world practice [23]. In addition our mixed-methods
approach provides an encompassing insight into the pro-
cesses relevant for implementation [25].

To sum up, with our study, we set out to contribute to
improvements in the current outpatient mental health
care situation for patients with heterogeneous mental
disorders. In addition, we may also potentially advance
the evidence base concerning the impact of exercise
interventions in combination with BCTs in the outpatient
mental health care setting. The results of our process
evaluation will ideally provide substantial information
that may support the decision-making-process of health
policy stakeholders and thereby pave the way for exercise
programs like ImPuls to be made widely available in rou-
tine healthcare for patients with heterogeneous mental
disorders in the (German) outpatient mental health care
system.

Lastly, it should be mentioned that despite the posi-
tive effects of exercise on mental health, patients with
mental disorders have a lower likelihood of being suf-
ficiently physically active [8-10]. In this context, suf-
ficiently physically active means 150 min per week of
moderate-intensity aerobic physical activity or 75 min
per week of vigorous-intensity aerobic physical activity
according to the current German national recommen-
dations concerning physical activity related to mental
and physical beneficial effects for adults with a chronic
disease (e.g., depression) [80]. However, it is also stated
that even a lower level of activity can already have pos-
itive effects for this target group [2, 4, 19, 20, 81, 82].
In addition, concerning preventive effects of physical
activity regarding mental disorders, even half of the rec-
ommended dose for physical activity seems to be suffi-
cient for a beneficial effect [83]. In conclusion, ImPuls
incorporates current empirical findings about beneficial
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effects of physical activity for people with mental disor-
ders which is in accordance with the dose for preventive
and curative effects regarding mental disorders.

Trial status

Recruitment of the outpatient rehabilitation and medical
care facilities and exercise therapists started in the begin-
ning of 2020. The recruitment of patients began in January
2021, while the first groups were randomized in April 2021.
Randomization lasted until 31 May 2022. Protocol version
number: 1.0, date of first submission: 27 May 2022. Revised
protocol version number: 2.0, date 27 January 2023.
Revised protocol version number: 2.1, date 04 April 2023.
Revised protocol version number: 2.2, date 18 April 2023.
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