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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/ DRKS0 00241 52).

Keywords Implementation research, Group‑based exercise intervention, Behavior change techniques, MRC 
framework, Outpatient care, Mental disorders

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. 

https://drks.de/search/en/trial/DRKS00024152
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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:

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?
c) 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 

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 

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).

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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the results. An external institution (Ludwig-Maximil-
ians-Universität, 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 

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)
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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 

Table 1 Measurements for exercise therapists at each time point (following SPIRIT template [38])

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)

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 x

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

x x

 Supervision—participation rate x x x

 Supervision—satisfaction [41] [modified] x x x

 App—user frequency (app) x x x

 Adherence (video) x

 Quality of delivery (video) x

 Dosage—amount sessions delivered (documentation) x x x

Mechanisms of impact

 Global self‑efficacy ImPuls [44] [adapted to Impuls] x x

 Attitudes towards mental disorders (OMS‑HC; [45]) [translated + 
modified]

x x

 Attitudes towards manualized interventions (EBPAS‑36D; [46]) x

 Motivation (SESSW; [47]) [modified]; (self‑developed items) x x x

 Expectation of program success (PATHEV; [48]) x

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

x x

 Perceived barriers (B&F‑A; [49]) [translated + modified] x x x

 Satisfaction with the ImPuls group ([41], WAI‑SR, [50]) [modified] x x

 Coping strategies (DPCCQ; [51]) [modified] x x

 App‑usability (SUS; [52]) [translated + modified] x x x

 App‑functionality (MARS‑G;[53]) x

 App‑viability (self‑developed) x

 App‑satisfaction (MARS‑G;[53]) x x x

Context

 Demographics x

 Qualification (self‑developed) x

 Therapeutic experience (regarding exercise in group setting/with 
patients with mental disorders) (self‑developed)

x
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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 Tübin-
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 

Table 2 Measurements for managers at each time point (following SPIRIT template [38])

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

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‑
tient facilities [54–56] [modified]

x

 Motivation (self‑developed) x x x

 Satisfaction [41, 57] [modified] x x

 Perceived barriers (B&F‑A; [49]) 
[translated + modified]

x x x

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

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

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‑
developed items)

x

 Physical activity level (EHIS‑PAQ;[59]) [modified] x
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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 1a) 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 1e), 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 

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 für Gesundheitssport & 
Sporttherapie e.V.; DVGS], physicians, psychotherapists]) 

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-Württemberg, 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 

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.

Abbreviations
BCT  Behavior change techniques
B&F – A  Barriers and facilitators assessment instrument
DERS  Difficulties in emotion regulation scale
DVGS  Deutscher Verband für Gesundheitssport & Sporttherapie e.V. 

(German Association for health‑related Fitness and Exercise 
Therapy)

EBPAS‑36D  Evidence‑based practice attitude scale—German version
MRC  Medical Research Council
OMS‑HC  Opening minds scale for health‑care providers
PAHCO  Physical activity‑related health competencies
PATHEV  Measurement of therapy expectation and therapy evaluation 

of patients
PTQ  Perseverative thinking questionnaire
PSS  Perceived stress scale
TEIQue  Trait emotional intelligence questionnaire

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s13063‑ 023‑ 07331‑y.

Additional file 1. 

Acknowledgements
The authors gratefully acknowledge all cooperating partners and exercise 
therapists who carry out the intervention, cooperate in all matters of 
research (e.g., documentation of sessions), and support the recruitment 
process: RehaZentrum Hess (Bietigheim and Crailsheim), Therapiezentrum 
Heidelberg (Theraktiv GbR), Ambulantes Zentrum für Rehabilitation und 
Prävention am Entenfang GmbH, Karlsruhe; Universitätsklinikum Zentrum 
für Physiotherapie, Tübingen; Vamed GmbH, Ulm; RehaZentrum Weingarten; 
ZAR Göppingen; Rehamed Stuttgart; Rehaklinik/ZAPR Glotterbad, Freiburg, 
as well as Grant Nichols for proofreading the English Grammar of the 
article. We thank all student assistants, general practitioners, psychiatrists, 
psychotherapists, physiotherapists clinics, hospitals, support groups, social 
media influencers, television, and newspapers that support the recruitment 
process. We acknowledge support from the Open Access Publication Fund 
of the University of Tübingen.

Trial sponsor
University of Tübingen
Dr. Sebastian Wolf
Gartenstraße 19
72074 Tübingen
Deutschland
Tel.: +49 (0)7071 29‑73613
Mail: sebastian.wolf@uni‑tuebingen.de

https://doi.org/10.1186/s13063-023-07331-y
https://doi.org/10.1186/s13063-023-07331-y


Page 13 of 15Fiedler et al. Trials          (2023) 24:330  

Authors’ contributions
S.W., J.‑M.Z., B.S., L.Z., L.S., A.R‑M., M.H., G.S., and T.E. contributed to the concep‑
tion and the design of the study. S.W. is responsible for the project admin‑
istration. Original draft preparation was done by D.V.F. and S.R. All authors 
contributed to the drafting and revision of the final study protocol.
S.R., D.V.F., and G.S. are responsible for the process evaluation, including 
development of the methodological approach, the creation of models, the 
development of treatment fidelity score, investigation, data management, and 
trainings of the exercise therapists. S.W., J.‑M.Z., B.S, J.W., J.B., T.S., and A.K.F. are 
responsible for study organization, recruitment and assessment, training of the 
exercise therapists, investigation, and data management. F.H., A.R., and A.R‑M. 
are responsible for the app development and maintenance, S.P. is responsible 
for the recruitment of the study sites and the qualification of the exercise 
therapists, A.F. and L.Z. are the representatives of the 2 health insurances, 
providing the routine data for the health economics analysis and support 
patient recruitment, E.H., K.T., T.N., and T.E. are responsible for investigation and 
data management, data handling, the randomization procedure, analysis of 
treatment fidelity, and statistical analysis, and S.K., S.F., L.S. are responsible for 
the health economics analysis. M.H., S.W., G.S., T.E., L.S., A.R.‑M., L.Z., and A.F are 
responsible for the funding acquisition. All authors have read and agreed to the 
final version of this manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. The German 
Innovation Fund of the Federal Joint Committee of Germany fully funds the 
study from September 2020 to February 2024 (01NVF19022). The funding 
association is not involved in the study design, the collection, analysis and 
interpretation of data, in the writing of the report, nor in the decision to 
submit an article for publication.

Availability of data and materials
Individual participant (patients, exercise therapists, managers) data that 
underlie the results reported in this article will be published after deidentifi‑
cation. Documents that will be shared further are as follows: study protocol, 
statistical analysis plan, analytic code, aggregated individual study data. 
Routine/administrative data from health insurances will not be made avail‑
able. Access to data will be provided for anyone legitimately interested in it. 
Analytic code and aggregated individual study data will be made available 
on an online repository immediately after publication (or within the peer 
review process). Participants give informed consent to publish their data after 
deidentification (except for the routine/administrative data from the health 
insurances).

Declarations

Ethics approval and consent to participate
The study is conducted according to the guidelines of the Declaration of 
Helsinki of 2010 and was approved by local ethics committee for medi‑
cal research at the University of Tübingen (ID: 888/2020B01, 02/11/2020, 
29/01/2021 amended version). Written informed consent is obtained from all 
participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Faculty of Economics and Social Sciences, Institute of Sports Science, Depart‑
ment of Education & Health Research, University of Tübingen, Tübingen, 
Germany. 2 Faculty of Science, Psychological Institute, Department of Clinical 
Psychology and Psychotherapy, University of Tübingen, Tübingen, Germany. 
3 Medical Faculty, Institute of Medical Psychology and Behavioral Neurobiol‑
ogy, University of Tübingen, Tübingen, Germany. 4 Department of Psychology, 
Clinical Psychology and Psychotherapy, LMU Munich, Munich, Germany. 5 Chair 
of Health Economics, Technical University Munich (TUM), Munich, Germany. 
6 German Association for health‑related Fitness and Exercise Therapy (Ger‑
man: DVGS), Hürth‑Efferen, Germany. 7 AOK Baden‑Württemberg, Stuttgart, 
Germany. 8 Techniker Krankenkasse, Hamburg, Germany. 

Received: 27 May 2022   Accepted: 28 April 2023

References
 1. Ashdown‑Franks G, Firth J, Carney R, Carvalho AF, Hallgren M, Koyanagi 

A, et al. Exercise as medicine for mental and substance use disorders: 
a meta‑review of the benefits for neuropsychiatric and cognitive 
outcomes. Sports Med. 2020;50(1):151–70. https:// doi. org/ 10. 1007/ 
s40279‑ 019‑ 01187‑6.

 2. Morres ID, Hatzigeorgiadis A, Stathi A, Comoutos N, Arpin‑Cribbie C, 
Krommidas C, et al. Aerobic exercise for adult patients with major depres‑
sive disorder in mental health services: a systematic review and meta‑
analysis. Depress Anxiety. 2019;36(1):39–53. https:// doi. org/ 10. 1002/ da. 
22842.

 3. Schuch FB, Vancampfort D, Richards J, Rosenbaum S, Ward PB, Stubbs 
B. Exercise as a treatment for depression: a meta‑analysis adjusting for 
publication bias. J Psychiatr Res. 2016;77:42–51. https:// doi. org/ 10. 1016/j. 
jpsyc hires. 2016. 02. 023.

 4. Aylett E, Small N, Bower P. Exercise in the treatment of clinical anxiety in 
general practice – a systematic review and meta‑analysis. BMC Health 
Serv Res. 2018;18(1):559. https:// doi. org/ 10. 1186/ s12913‑ 018‑ 3313‑5.

 5. Banno M, Harada Y, Taniguchi M, Tobita R, Tsujimoto H, Tsujimoto Y, et al. 
Exercise can improve sleep quality: a systematic review and meta‑analy‑
sis. PeerJ. 2018;6: e5172.

 6. Rosenbaum S, Vancampfort D, Steel Z, Newby J, Ward PB, Stubbs B. Physi‑
cal activity in the treatment of Post‑traumatic stress disorder: a systematic 
review and meta‑analysis. Psychiatry Res. 2015;230(2):130–6. https:// doi. 
org/ 10. 1016/j. psych res. 2015. 10. 017.

 7. Morres ID, Tzouma N‑A, Hatzigeorgiadis A, Krommidas C, Kotronis KV, 
Dafopoulos K, et al. Exercise for perinatal depressive symptoms: a system‑
atic review and meta‑analysis of randomized controlled trials in perinatal 
health services. J Affect Disord. 2022;298:26–42. https:// doi. org/ 10. 1016/j. 
jad. 2021. 10. 124.

 8. Schuch F, Vancampfort D, Firth J, Rosenbaum S, Ward P, Reichert T, et al. 
Physical activity and sedentary behavior in people with major depres‑
sive disorder: a systematic review and meta‑analysis. J Affect Disord. 
2017;210:139–50. https:// doi. org/ 10. 1016/j. jad. 2016. 10. 050.

 9. Barker J, Smith Byrne K, Doherty A, Foster C, Rahimi K, Ramakrishnan R, 
et al. Physical activity of UK adults with chronic disease: cross‑sectional 
analysis of accelerometer‑measured physical activity in 96 706 UK 
Biobank participants. Int J Epidemiol. 2019;48(4):1167–74. https:// doi. org/ 
10. 1093/ ije/ dyy294.

 10. Sudeck G, Geidl W, Abu‑Omar K, Finger JD, Krauß I, Pfeifer K. Do adults 
with non‑communicable diseases meet the German physical activity 
recommendations? Ger J Exerc Sport Res. 2021;51(2):183–93. https:// doi. 
org/ 10. 1007/ s12662‑ 021‑ 00711‑z.

 11. Krämer LV, Helmes AW, Seelig H, Fuchs R, Bengel J. Correlates of reduced 
exercise behaviour in depression: the role of motivational and volitional 
deficits. Psychol Health. 2014;29(10):1206–25. https:// doi. org/ 10. 1080/ 
08870 446. 2014. 918978.

 12. Göhner W, Dietsche C, Fuchs R. Increasing physical activity in patients 
with mental illness—a randomized controlled trial. Patient Educ Couns. 
2015;98(11):1385–92. https:// doi. org/ 10. 1016/j. pec. 2015. 06. 006.

 13. Rosenbaum S, McKeon G, Stubbs B, Teychenne M, Parker A, Stanton R, 
et al. Redefining mental healthcare: going multidisciplinary to manage 
multimorbidity. Br J Sports Med. 2021;55(1):7–8.

 14. Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP. 
A refined taxonomy of behaviour change techniques to help people 
change their physical acitvity and healthy eating behavours: the CALO‑RE 
taxonomy. Pychol Health. 2011;26(11):1479–98. https:// doi. org/ 10. 1080/ 
08870 446. 2010. 540664.

 15. Crone D, Johnston LH, Gidlow C, Henley C, James DVB. Uptake and partic‑
ipation in physical activity referral schemes in the UK: an investigation of 
patients referred with mental health problems. Issues Ment Health Nurs. 
2008;29(10):1088–97. https:// doi. org/ 10. 1080/ 01612 84080 23198 37.

 16. Morres ID, Hinton‑Bayre A, Motakis E, Carter T, Callaghan P. A pragmatic 
randomised controlled trial of preferred intensity exercise in depressed 
adult women in the United Kingdom: secondary analysis of individual 

https://doi.org/10.1007/s40279-019-01187-6
https://doi.org/10.1007/s40279-019-01187-6
https://doi.org/10.1002/da.22842
https://doi.org/10.1002/da.22842
https://doi.org/10.1016/j.jpsychires.2016.02.023
https://doi.org/10.1016/j.jpsychires.2016.02.023
https://doi.org/10.1186/s12913-018-3313-5
https://doi.org/10.1016/j.psychres.2015.10.017
https://doi.org/10.1016/j.psychres.2015.10.017
https://doi.org/10.1016/j.jad.2021.10.124
https://doi.org/10.1016/j.jad.2021.10.124
https://doi.org/10.1016/j.jad.2016.10.050
https://doi.org/10.1093/ije/dyy294
https://doi.org/10.1093/ije/dyy294
https://doi.org/10.1007/s12662-021-00711-z
https://doi.org/10.1007/s12662-021-00711-z
https://doi.org/10.1080/08870446.2014.918978
https://doi.org/10.1080/08870446.2014.918978
https://doi.org/10.1016/j.pec.2015.06.006
https://doi.org/10.1080/08870446.2010.540664
https://doi.org/10.1080/08870446.2010.540664
https://doi.org/10.1080/01612840802319837


Page 14 of 15Fiedler et al. Trials          (2023) 24:330 

variability of depression. BMC Public Health. 2019;19(1):941. https:// doi. 
org/ 10. 1186/ s12889‑ 019‑ 7238‑7.

 17. Wolf S, Zeibig J‑M, Hautzinger M, Sudeck G. Psychische Gesundheit durch 
Bewegung. ImPuls: Ein sport‑ und bewegungstherapeutisches Programm 
für Menschen mit psychischen Erkrankungen (Mental Health Through 
Exercise: ImPuls: an Exercise Intervention for Individuals with Psychiatric 
Disorders). 1st ed. Weinheim, Basel: Julius Beltz GmbH & Co. KG; 2020.

 18. Wolf S, Seiffer B, Zeibig J‑M, Welkerling J, Bauer LL, Frei AK, et al. Efficacy 
and cost‑effectiveness of a transdiagnostic group‑based exercise 
intervention: study protocol for a pragmatic multi‑site randomized con‑
trolled trial. BMC Psychiatry. 2021;21(1):540–56. https:// doi. org/ 10. 1186/ 
s12888‑ 021‑ 03541‑3.

 19. Zeibig J‑M, Seiffer B, Sudeck G, Rösel I, Hautzinger M, Wolf S. Transdiag‑
nostic efficacy of a group exercise intervention for outpatients with het‑
erogenous psychiatric disorders: a randomized controlled trial. BMC Psy‑
chiatry. 2021;21(1):313–30. https:// doi. org/ 10. 1186/ s12888‑ 021‑ 03307‑x.

 20. Zeibig J‑M, Seiffer B, Frei AK, Takano K, Sudeck G, Rösel I, et al. Long‑term 
efficacy of exercise across diagnostically heterogenous mental disorders 
and the mediating role of affect regulation skills. Psychol Sport Exerc. 
2023;64:102340.

 21. Ford I, Norrie J. Pragmatic trials. N Engl J Med. 2016;375(5):454–63. https:// 
doi. org/ 10. 1056/ NEJMr a1510 059.

 22. Moore G, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process 
evaluation of complex interventions: medical research council guidance. 
BMJ. 2015;350:1258.

 23. Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. 
A new framework for developing and evaluating complex interventions: 
update of Medical Research Council guidance. BMJ. 2021;374:n2061.

 24. Fynn JF, Hardeman W, Milton K, Jones AP. A scoping review of evalua‑
tion frameworks and their applicability to real‑world physical activ‑
ity and dietary change programme evaluation. BMC Public Health. 
2020;20(1):1000–16. https:// doi. org/ 10. 1186/ s12889‑ 020‑ 09062‑0.

 25. Peters DH, Adam T, Alonge O, Agyepong IA, Tran N. Implementation 
research: what it is and how to do it. BMJ. 2013;347:f6753.

 26. Ellard DR, Thorogood M, Underwood M, Seale C, Taylor SJC. Whole home 
exercise intervention for depression in older care home residents (the 
OPERA study): a process evaluation. BMC Medicine. 2014;12(1):1. https:// 
doi. org/ 10. 1186/ 1741‑ 7015‑ 12‑1.

 27. van Dongen EJI, Haveman‑Nies A, Wezenbeek NLW, Dorhout BG, Doets 
EL, de Groot LCPGM. Effect, Process, and economic evaluation of a com‑
bined resistance exercise and diet intervention (ProMuscle in Practice) for 
community‑dwelling older adults: design and methods of a randomised 
controlled trial. BMC Public Health. 2018;18(1):877–89. 

 28. Voorn EL, Koopman FS, Brehm MA, Beelen A, de Haan A, Gerrits KHL, et al. 
Aerobic exercise training in post‑polio syndrome: process evaluation of a 
randomized controlled trial. Plos One. 2016;11(7):e0159280.

 29. Jarbin H, Höglund K, Skarphedinsson G, Bremander A. Aerobic exercise 
for adolescent outpatients with persistent major depression: feasibility 
and acceptability of moderate to vigorous group exercise in a clinically 
referred sample. Clin Child Psychol Psychiatry. 2021;26(4):954–67. https:// 
doi. org/ 10. 1177/ 13591 04521 10007 82.

 30. Walburg FS, de Joode JW, Brandt HE, van Tulder MW, Adriaanse MC, van 
Meijel B. Implementation of a lifestyle intervention for people with a 
severe mental Illness (SMILE): a process evaluation. BMC Health Serv Res. 
2022;22(1):27–39. https:// doi. org/ 10. 1186/ s12913‑ 021‑ 07391‑3.

 31. Carr S, Burke A, Chater AM, Howlett N, Jones A. An evolving model of best 
practice in a community physical activity program: a case study of “Active 
Herts.” J Phys Act Health. 2021;18(12):1555–62.

 32. Farrand P, Pentecost C, Greaves C, Taylor RS, Warren F, Green C, et al. A 
written self‑help intervention for depressed adults comparing behav‑
ioural activation combined with physical activity promotion with a 
self‑help intervention based upon behavioural activation alone: study 
protocol for a parallel group pilot randomised controlled trial (BAcPAc). 
Trials. 2014;15(1):196. https:// doi. org/ 10. 1186/ 1745‑ 6215‑ 15‑ 196.

 33. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Develop‑
ing and evaluating complex interventions: the new Medical Research 
Council guidance. BMJ. 2008;337:a1655.

 34. Borrelli B. The assessment, monitoring, and enhancement of treat‑
ment fidelity in public health clinical trials. J Public Health Dent. 
2011;71(s1):S52‑s63. https:// doi. org/ 10. 1111/j. 1752‑ 7325. 2011. 00233.x.

 35. O’Halloran PD, Blackstock F, Shields N, Holland A, Iles R, Kingsley M, et al. 
Motivational interviewing to increase physical activity in people with 
chronic health conditions: a systematic review and meta‑analysis. Clin 
Rehabil. 2014;28(12):1159–71.

 36. Gearing RE, El‑Bassel N, Ghesquiere A, Baldwin S, Gillies J, Ngeow E. Major 
ingredients of fidelity: a review and scientific guide to improving quality 
of intervention. Clin Psychol Rev. 2011;31(1):79–88. https:// doi. org/ 10. 
1016/j. cpr. 2010. 09. 007.

 37. Grant A, Treweek S, Dreischulte T, Foy R, Guthrie B. Process evaluations for 
cluster‑randomised trials of complex interventions: a proposed frame‑
work for design and reporting. Trials. 2013;14(1):15–25. https:// doi. org/ 10. 
1186/ 1745‑ 6215‑ 14‑ 15.

 38. Chan A‑W, Tetzlaff JM, Gøtzsche PC, Altman DG, Mann H, Berlin JA, et al. 
SPIRIT 2013 explanation and elaboration: guidance for protocols of clini‑
cal trials. BMJ. 2013;346:e7586.

 39. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research 
Electronic Data Capture (REDCap)—a metadata‑driven methodology and 
workflow process for providing translational research informatics support. J 
Biomed Inform. 2009;42(2):377–81. https:// doi. org/ 10. 1016/j. jbi. 2008. 08. 010.

 40. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, et al. The 
REDCap Consortium: building an international community of software 
platform partners. J Biomed Inform. 2019;95:103208.

 41. Göhner W, Schagg D, Küffner R, Reusch A. Psychologische Strategien zur 
Bewegungsförderung: Entwicklung von Fortbildungen für die Bewe‑
gungstherapie (BeFo) (Psychological Strategies for Promoting Physical 
Activity: Development of Further Training Measures for Physical Exercise 
Therapy). B&G Bewegungstherapie und Gesundheitssport (B&G Physical 
exercise therapy and health sports). 2018;34(4):168–77. https:// doi. org/ 
10. 1055/a‑ 0641‑ 8776.

 42. Resnick B, Jenkins LS. Testing the reliability and validity of the self‑efficacy 
for exercise scale. Nursing Res. 2000;49(3):154–9.

 43. Rodgers WM, Wilson PM, Hall CR, Fraser SN, Murray T. Evidence for a 
multidimensional self‑efficacy for exercise scale. Res Q Exercise Sport. 
2008;79(2):222–34. https:// doi. org/ 10. 1080/ 02701 367. 2008. 10599 485.

 44. Rigotti T, Schyns B, Mohr G. A short version of the occupational self‑
efficacy scale: structural and construct validity across five countries. J 
Career Assessment. 2008;16(2):238–55. https:// doi. org/ 10. 1177/ 10690 
72707 305763.

 45. Modgill G, Patten SB, Knaak S, Kassam A, Szeto ACH. Opening minds 
stigma scale for health care providers (OMS‑HC): examination of psycho‑
metric properties and responsiveness. BMC Psychiatry. 2014;14(1):120–30. 
https:// doi. org/ 10. 1186/ 1471‑ 244X‑ 14‑ 120.

 46. Szota K, Thielemann JFB, Christiansen H, Rye M, Aarons GA, Barke A. 
Cross‑cultural adaption and psychometric investigation of the Ger‑
man version of the Evidence Based Practice Attitude Scale (EBPAS‑
36D). Health Res Policy Syst. 2021;19(1):90. https:// doi. org/ 10. 1186/ 
s12961‑ 021‑ 00736‑8.

 47. Steinmayr R, Spinath B. Konstruktion und erste Validierung einer Skala 
zur Erfassung subjektiver schulischer Werte (SESSW) (Construction and 
Initial Validation of a Scale for the Assessment of Subjective School Values 
(SESSW)). Diagnostica. 2010;56(4):195–211. https:// doi. org/ 10. 1026/ 0012‑ 
1924/ a0000 23.

 48. Schulte D. Messung der Therapieerwartung und Therapieevaluation 
von Patienten (PATHEV) (Measurement of Patients’ Expectation of 
Therapy and Evaluation of Therapy (PATHEV)). Z Kl Psych und Psychoth. 
2005;34(3):176–87. https:// doi. org/ 10. 1026/ 1616‑ 3443. 34.3. 176.

 49. Harmsen M, Peters M, Wensing M. Barriers and facilitators assessment 
instrument introduction, instructions and instrument. IQ healthcare Scien‑
tific Institute for Quality of Healthcare Radboud University Medical Center 
Nijmegen. 2005.

 50. Wilmers F, Munder T, Leonhart R, Herzog T, Plassmann R, Barth J, et al. Die 
deutschsprachige Version des Working Alliance Inventory‑short revised 
(WAI‑SR)‑Ein schulenübergreifendes, ökonomisches und empirisch 
validiertes Instrument zur Erfassung der therapeutischen Allianz (The 
German‑Language Version of the Working Alliance Inventory‑Short 
Revised (WAI‑SR) ‑ A Cross‑School, Economic, and Empirically Validated 
Instrument to Capture the Therapeutic Alliance). Klin Diagn Evaluation. 
2008;1(3):343–58. https:// doi. org/ 10. 7892/ BORIS. 27962.

 51. Orlinsky D, Ambühl H, Rønnestad MH, Davis J, Gerin P, Davis M, et al. 
Development of psychotherapists: concepts, questions, and methods 

https://doi.org/10.1186/s12889-019-7238-7
https://doi.org/10.1186/s12889-019-7238-7
https://doi.org/10.1186/s12888-021-03541-3
https://doi.org/10.1186/s12888-021-03541-3
https://doi.org/10.1186/s12888-021-03307-x
https://doi.org/10.1056/NEJMra1510059
https://doi.org/10.1056/NEJMra1510059
https://doi.org/10.1186/s12889-020-09062-0
https://doi.org/10.1186/1741-7015-12-1
https://doi.org/10.1186/1741-7015-12-1
https://doi.org/10.1177/13591045211000782
https://doi.org/10.1177/13591045211000782
https://doi.org/10.1186/s12913-021-07391-3
https://doi.org/10.1186/1745-6215-15-196
https://doi.org/10.1111/j.1752-7325.2011.00233.x
https://doi.org/10.1016/j.cpr.2010.09.007
https://doi.org/10.1016/j.cpr.2010.09.007
https://doi.org/10.1186/1745-6215-14-15
https://doi.org/10.1186/1745-6215-14-15
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1055/a-0641-8776
https://doi.org/10.1055/a-0641-8776
https://doi.org/10.1080/02701367.2008.10599485
https://doi.org/10.1177/1069072707305763
https://doi.org/10.1177/1069072707305763
https://doi.org/10.1186/1471-244X-14-120
https://doi.org/10.1186/s12961-021-00736-8
https://doi.org/10.1186/s12961-021-00736-8
https://doi.org/10.1026/0012-1924/a000023
https://doi.org/10.1026/0012-1924/a000023
https://doi.org/10.1026/1616-3443.34.3.176
https://doi.org/10.7892/BORIS.27962


Page 15 of 15Fiedler et al. Trials          (2023) 24:330  

of a collaborative international study. Psychother Res. 1999;9(2):127–53. 
https:// doi. org/ 10. 1080/ 10503 30991 23313 32651.

 52. Liang J, Xian D, Liu X, Fu J, Zhang X, Tang B, et al. Usability study of main‑
stream wearable fitness devices: feature analysis and system usability 
scale evaluation. JMIR Mhealth Uhealth. 2018;6(11):e11066. https:// doi. 
org/ 10. 2196/ 11066.

 53. Messner E‑M, Terhorst Y, Barke A, Baumeister H, Stoyanov S, Hides L, et al. 
The German version of the mobile app Rating Scale (MARS‑G): develop‑
ment and validation study. JMIR Mhealth Uhealth. 2020;8(3):e14479.

 54. Deutsche Rentenversicherung Bund (DRV). Strukturqualität von Reha‑
Einrichtungen ‑ Anforderungen der Deutschen Rentenversicherung 
(Structural quality of rehabilitation and medical care facilities ‑ require‑
ments of the German Pension Insurance). 2. überarbeitete und erweiterte 
Auflage (2nd revised and extended edition). Berlin: DRV; 2014.

 55. Geidl W, Deprins J, Streber R, Rohrbach N, Sudeck G, Pfeifer K. Exercise 
therapy in medical rehabilitation: study protocol of a national survey at 
facility and practitioner level with a mixed method design. Contemp Clin 
Trials Commun. 2018;11:37–45. https:// doi. org/ 10. 1016/j. conctc. 2018. 05. 
004.

 56. GKV Spitzenverband. Gemeinsame Rahmenempfehlung für ambulante 
und stationäre Vorsorge‑ und Rehabilitationsleistungen auf der Grund‑
lage des § 111a SGB V bzw. §§ 40 + 43 SGB V (Joint framework recom‑
mendation for outpatient and inpatient preventive and rehabilitation 
services): GKV Spitzenverband.

 57. Johnson LA, Caldwell BE. Race, gender, and therapist confidence: effects 
on satisfaction with the therapeutic relationship in MFT. Am J of Fam 
Ther. 2011;39(4):307–24. https:// doi. org/ 10. 1080/ 01926 187. 2010. 532012.

 58. Kien C, Griebler U, Schultes M‑T, Thaler KJ, Stamm T. Psychometric testing 
of the German versions of three implementation outcome measures. 
Glob Implement Res App. 2021;1(3):183–94.

 59. Finger JD, Tafforeau J, Gisle L, Oja L, Ziese T, Thelen J, et al. Development 
of the European Health Interview Survey ‑ Physical Activity Question‑
naire (EHIS‑PAQ) to monitor physical activity in the European Union. Arch 
Public Health. 2015;73:59. https:// doi. org/ 10. 1186/ s13690‑ 015‑ 0110‑z.

 60. Schulz H, Nübling R, Rüddel H. Entwicklung einer Kurzform eines Frage‑
bogens zur Psychotherapiemotivation (Development of a Short Form 
of a Questionnaire on psychotherapy Motivation). Verhaltenstherapie. 
1995;5(2):89–95. https:// doi. org/ 10. 1159/ 00025 8901.

 61. Oei TP, Green AL. The Satisfaction With Therapy and Therapist Scale‑
Revised (STTS‑R) for group psychotherapy: psychometric properties and 
confirmatory factor analysis. Prof Psychol ‑ Res Pr. 2008;39(4):435–42. 
https:// doi. org/ 10. 1037/ 0735‑ 7028. 39.4. 435.

 62. Petrides KV, Furnham A. The role of trait emotional intelligence in a 
gender‑specific model of organizational variables. J Appl Soc Psychol. 
2006;36(2):552–69. https:// doi. org/ 10. 1111/j. 0021‑ 9029. 2006. 00019.x.

 63. Gratz KL, Roemer L. Multidimensional assessment of emotion regulation 
and dysregulation: development, factor structure, and initial validation 
of the difficulties in emotion regulation scale. J Psychopathol Behav. 
2004;26(1):41–54. https:// doi. org/ 10. 1023/B: JOBA. 00000 07455. 08539. 94.

 64. Sniehotta FF, Schwarzer R, Scholz U, Schüz B. Action planning and coping 
planning for long‑term lifestyle change: theory and assessment. Eur J Soc 
Psychol. 2005;35(4):565–76. https:// doi. org/ 10. 1002/ ejsp. 258.

 65. Schneider EE, Schönfelder S, Domke‑Wolf M, Wessa M. Measuring stress 
in clinical and nonclinical subjects using a German adaptation of the per‑
ceived stress scale. Int J Clin Health Psychol. 2020;20(2):173–81. https:// 
doi. org/ 10. 1016/j. ijchp. 2020. 03. 004.

 66. Sudeck G, Pfeifer K. Physical activity‑related health competence as an 
integrative objective in exercise therapy and health sports : concep‑
tion and validation of a short questionnaire (Bewegungsbezogene 
Gesundheitskompetenz als integrative Zielgröße in Bewegungstherapie 
und Gesundheitssport : Konzeption und Validierung eines Erhebungsver‑
fahrens). Sportwissenschaft. 2016;46(2):74–87. https:// doi. org/ 10. 1007/ 
s12662‑ 016‑ 0405‑4.

 67. Ehring T, Zetsche U, Weidacker K, Wahl K, Schonfeld S, Ehlers A. The 
Perseverative Thinking Questionnaire (PTQ): validation of a content‑
independent measure of repetitive negative thinking. J Behav Ther Exp 
Psychiatry. 2011;42(2):225–32. https:// doi. org/ 10. 1016/j. jbtep. 2010. 12. 003.

 68. Breyer B, Bluemke M. German Version of the Positive and Negative Affect 
Schedule PANAS (GESIS Panel). Mannheim GESIS ‑ Leibniz‑Institut für 
Sozialwissenschaften; 2016.

 69. Reinders H. III‑5 Interview. Empirische Bildungsforschung (educational 
research): Springer; 2015. p. 93–107.

 70. R Core T. R: A language and environment for statistical computing. R 
Foundation for Statistical Computing, Vienna, Austria. 2021. https:// 
www.R‑ proje ct. org/.

 71. Kuckartz U. Qualitative Inhaltsanalyse. Methoden, Praxis, Computerunt‑
erstützung (Qualitative content analysis. Methods, practice, computer 
support). 3. überarbeitete Auflage (3rd revised edition) Weinheim: Beltz 
Basel; 2016.

 72. VERBI Software. MAXQDA 2022. Berlin, Germany: VERBI Software; 2021. 
https:// www. maxqda. com/.

 73. Durlak JA, DuPre EP. Implementation matters: a review of research on 
the influence of implementation on program outcomes and the factors 
affecting implementation. Am J Community Psychol. 2008;41(3–4):327–
50. https:// doi. org/ 10. 1007/ s10464‑ 008‑ 9165‑0.

 74. Eccles MP, Mittman BS. Welcome to Implementation Science. Implemen‑
tation Science. 2006;1(1):1. https:// doi. org/ 10. 1186/ 1748‑ 5908‑1‑1.

 75. Munn Z, Stern C, Porritt K, Lockwood C, Aromataris E, Jordan Z. Evidence 
transfer: ensuring end users are aware of, have access to, and understand 
the evidence. JBI Evidence Implement. 2018;16(2):83–9. https:// doi. org/ 
10. 1097/ xeb. 00000 00000 000134.

 76. Hvenegaard M, Moeller SB, Poulsen S, Gondan M, Grafton B, Austin SF, 
et al. Group rumination‑focused cognitive‑behavioural therapy (CBT) v. 
group CBT for depression: phase II trial. Psychol Med. 2020;50(1):11–9.

 77. Goldstein LH, Robinson EJ, Mellers JDC, Stone J, Carson A, Reuber M, 
et al. Cognitive behavioural therapy for adults with dissociative seizures 
(CODES): a pragmatic, multicentre, randomised controlled trial. Lancet 
Psychiat. 2020;7(6):491–505. https:// doi. org/ 10. 1016/ S2215‑ 0366(20) 
30128‑0.

 78. Haible S, Volk C, Demetriou Y, Höner O, Thiel A, Trautwein U, et al. 
Promotion of physical activity‑related health competence in physical 
education: study protocol for the GEKOS cluster randomized controlled 
trial. BMC Public Health. 2019;19(1):396–411. https:// doi. org/ 10. 1186/ 
s12889‑ 019‑ 6686‑4.

 79. Bundespsychotherapeutenkammer (Federal Chamber of Psychothera‑
pists (BPtK)). Ein Jahr nach der Reform der Psychotherapie‑Richtlinie (One 
year after the reform of the psychotherapy guidelines in Germany). 2018. 
https:// www. bptk. de/ wp‑ conte nt/ uploa ds/ 2019/ 01/ 20180 411_ bptk_ 
studie_ warte zeiten_ 2018. pdf. Accessed 4 Apr 2023.

 80. Rütten A, Pfeifer K, Banzer W, Ferrari N, Füzéki E, Geidl W, et al. National 
recommendations for physical activity and physical activity promotion 
(Nationale Empfehlungen für Bewegung und Bewegungsförderung). 
Erlangen FAU University Press; 2016.

 81. Jacquart J, Dutcher CD, Freeman SZ, Stein AT, Dinh M, Carl E, et al. The 
effects of exercise on transdiagnostic treatment targets: a meta‑analytic 
review. Behav Res Ther. 2019;115:19–37. https:// doi. org/ 10. 1016/j. brat. 
2018. 11. 007.

 82. Stubbs B, Vancampfort D, Hallgren M, Firth J, Veronese N, Solmi M, et al. 
EPA guidance on physical activity as a treatment for severe mental 
illness: a meta‑review of the evidence and position statement from the 
European Psychiatric Association (EPA), supported by the International 
Organization of Physical Therapists in Mental Health (IOPTMH). Eur Psy‑
chiat. 2018;54:124–44. https:// doi. org/ 10. 1016/j. eurpsy. 2018. 07. 004.

 83. Pearce M, Garcia L, Abbas A, Strain T, Schuch FB, Golubic R, et al. Associa‑
tion Between physical activity and risk of depression: a systematic review 
and meta‑analysis. JAMA Psychiatry. 2022;79(6):550–9. https:// doi. org/ 10. 
1001/ jamap sychi atry. 2022. 0609.

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

https://doi.org/10.1080/10503309912331332651
https://doi.org/10.2196/11066
https://doi.org/10.2196/11066
https://doi.org/10.1016/j.conctc.2018.05.004
https://doi.org/10.1016/j.conctc.2018.05.004
https://doi.org/10.1080/01926187.2010.532012
https://doi.org/10.1186/s13690-015-0110-z
https://doi.org/10.1159/000258901
https://doi.org/10.1037/0735-7028.39.4.435
https://doi.org/10.1111/j.0021-9029.2006.00019.x
https://doi.org/10.1023/B:JOBA.0000007455.08539.94
https://doi.org/10.1002/ejsp.258
https://doi.org/10.1016/j.ijchp.2020.03.004
https://doi.org/10.1016/j.ijchp.2020.03.004
https://doi.org/10.1007/s12662-016-0405-4
https://doi.org/10.1007/s12662-016-0405-4
https://doi.org/10.1016/j.jbtep.2010.12.003
https://www.R-project.org/
https://www.R-project.org/
https://www.maxqda.com/
https://doi.org/10.1007/s10464-008-9165-0
https://doi.org/10.1186/1748-5908-1-1
https://doi.org/10.1097/xeb.0000000000000134
https://doi.org/10.1097/xeb.0000000000000134
https://doi.org/10.1016/S2215-0366(20)30128-0
https://doi.org/10.1016/S2215-0366(20)30128-0
https://doi.org/10.1186/s12889-019-6686-4
https://doi.org/10.1186/s12889-019-6686-4
https://www.bptk.de/wp-content/uploads/2019/01/20180411_bptk_studie_wartezeiten_2018.pdf
https://www.bptk.de/wp-content/uploads/2019/01/20180411_bptk_studie_wartezeiten_2018.pdf
https://doi.org/10.1016/j.brat.2018.11.007
https://doi.org/10.1016/j.brat.2018.11.007
https://doi.org/10.1016/j.eurpsy.2018.07.004
https://doi.org/10.1001/jamapsychiatry.2022.0609
https://doi.org/10.1001/jamapsychiatry.2022.0609

	Concept and study protocol of the process evaluation of a pragmatic randomized controlled trial to promote physical activity in outpatients with heterogeneous mental disorders—the ImPuls study
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Introduction
	Methods
	Concept of the ImPuls process evaluation
	Implementation
	Context
	Mechanisms of impact
	Data collection
	Quantitative data
	Qualitative data
	Data analyses

	Discussion
	Trial status
	Anchor 19
	Acknowledgements
	References


