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Abstract 

Background:  While effective physical activity referral schemes (PARSs) and related structures for promoting physical 
activity (PA) already exist in several countries, in Germany, PARSs have not yet been implemented systematically and 
nationwide. Through a co-production approach with relevant actors in the German healthcare system, a PARS was 
developed, and an implementation plan was created (e.g. financing). This study protocol aims to evaluate the devel‑
oped PARS for people with non-communicable diseases (NCDs) in Germany regarding its potential effectiveness and 
implementation success.

Methods:  To evaluate the effectiveness and implementation success of the PARS, we will apply a pragmatic cluster-
randomised controlled trial (cRCT) in Hybrid II design by comparing two intervention groups (PARS vs PA advice 
[PAA]). The trial will take place in the Nürnberg metropolitan region, with 24 physician practices recruiting 567 people 
with NCDs. Both groups will receive brief PA advice from a physician to initially increase the participants’ motivation to 
change their activity level. Subsequently, the PARS group will be given individualised support from an exercise profes‑
sional to increase their PA levels and be transferred to local exercise opportunities. In contrast, participants in the PAA 
group will receive only the brief PA advice as well as information and an overview of regional PA offerings to become 
more active at their own initiative. After 12 and 24 weeks, changes in moderate to vigorous PA and in physical activity-
related health competence (movement competence, control competence, self-regulation competence) will be meas‑
ured as primary outcomes. Secondary outcomes will include changes in quality of life. To measure implementation 
success, we refer to the RE-AIM framework and draw on patient documentation, interviews, focus groups and surveys 
of the participating actors (physicians, exercise professionals).

Discussion:  Through a between-group comparison, we will investigate whether additional individual support by an 
exercise professional compared to brief PA advice alone leads to higher PA levels in people with NCDs. The accept‑
ance and feasibility of both interventions in routine care in the German healthcare system will also be evaluated.

Trial registration:  ClinicalTrials.gov, NCT04​947787. Registered 01 June 2021.
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Background
In Germany, only approximately 45% of adults are 
adequately physically active and meet the national and 
international physical activity (PA) recommendations 
of at least 150 min/week of moderate to vigorous activ-
ity or 75 min/week of intensive activity [1]. The world-
wide increase in physical inactivity has led not only 
to an increase in non-communicable diseases (NCDs) 
and mortality rates but also to rising medical costs [2]. 
Regular PA has been associated with comprehensive 
positive physical and mental health effects, as scientifi-
cally demonstrated for more than 25 NCDs, including 
obesity, type 2 diabetes mellitus and cardiovascular dis-
eases [3]. Despite these benefits, persons with chronic 
diseases in particular show considerably lower PA lev-
els compared to healthy adults [4].

Physicians have been prescribing PA for over 
2,500  years. The Indian physician Susruta, for exam-
ple, recommended PA for his patients as early as 600 
BC, and Hippocrates (460 – 370 BC) wrote the first-
known exercise prescription for patients to manage 
chronic diseases [5]. Today, physician-initiated exer-
cise is recommended in the European Union (EU) PA 
Strategy, the Global Action Plan on Physical Activity 
2018–2030 (WHO) and German guidelines for PA and 
PA promotion (NEBB) as an effective PA measure [6, 
7]. Accordingly, there are already established structures 
for physician-initiated PA promotion, such as ‘Exercise 
on referral’ (England) [8], ‘Physical activity on prescrip-
tion’ (Sweden) [9] and ‘Green prescription’ (New Zea-
land) [10]. In Germany, physicians already make PA 
recommendations as part of routine care but without 
referring to an existing PA service or receiving financial 
compensation for the services provided [11].

The project BewegtVersorgt, funded by the German 
Federal Ministry of Health, aims to develop structures 
to promote PA for people with NCDs and to equip 
individuals with the competences necessary to lead a 
healthy, physically active lifestyle [12]. Based on a co-
production process with relevant actors in the German 
healthcare system, a physical activity referral scheme 
(PARS) was developed, as detailed in Weissenfels et al. 
[13]. Following other promising referral schemes, key 
constituent elements, such as PA screening, assess-
ment, counselling, referral form/prescription, feedback 
and follow-up [14], were identified and adapted to the 
structures of the German healthcare system. Interna-
tional studies have shown that these referral schemes 

have a meaningful impact, but the results vary widely, 
and merely transferring a specific concept to other 
healthcare systems is typically not feasible [15, 16].

Internationally, there are also simpler healthcare struc-
tures than PARS for PA promotion, such as PA advice 
(PAA), that provide good evidence for individuals’ ini-
tial motivation to change their PA behaviour but remain 
questionable regarding long-term PA promotion [17]. 
Therefore, the current study aims to compare a PARS and 
PAA intervention group to examine whether the individ-
ual support of an exercise professional using behaviour 
change techniques in the PARS group produces a more 
significant change in PA behaviour than in the PAA group.

Objectives
Based on a Hybrid II design [18], the objectives of the 
pragmatic trial are twofold. The first objective is to evalu-
ate the effectiveness of the developed PA interventions 
(PARS vs PAA) in terms of a) increasing moderate to vig-
orous PA, b) changes in physical activity-related health 
competence (PAHCO) (movement competence, control 
competence, self-regulation competence, see Carl et  al. 
[19, 20]) and c) influencing the quality of life of people 
with NCDs. The second objective is (d) to test the success 
of the implementation plan. The following study protocol 
focuses particularly on evaluating effectiveness as more 
details on the success of the implementation plan will be 
presented in another article.

Primary hypotheses
The key elements of the PA interventions focus on the 
improvement of PAHCO and long-term changes in PA 
levels, so both outcomes are considered equally impor-
tant as primary endpoints.

1)	 The PARS group members increases their (subjective) 
PA significantly after 12 and 24  weeks compared to 
the PAA group.

2)	 The PARS group members report significant improve-
ments in PAHCO after 12 and 24 weeks compared to 
the PAA group.

Secondary hypothesis

3)	 The PARS group shows a significant increase in qual-
ity of life after 12 and 24 weeks compared to the PAA 
group.

Keywords:  Physical activity, Physician-initiated PA promotion, Physical activity-related health competence, Cluster 
design, Pragmatic trial
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Fig. 1  Schedule of enrolment, interventions, and assessments following SPIRIT. PA physical activity; PARS physical activity referral scheme; PAA 
physical activity advice; EQ-5D-5L European Quality of Life – 5 Dimensions – 5 Level; SSA self-efficacy towards physical activity; HCCQ-D Health Care 
Climate Questionnaire; SSK sport- and movement-related self-concordance; PREMs patient-reported outcome measures
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Further hypothesis

4)	 Participating actors (physicians, exercise professions) 
are able to implement the developed PA interven-
tions in routine care and evaluate them positively.

 

Trial design
The study described in this protocol is a cluster-ran-
domised controlled trial (cRCT) with two intervention 
arms (PARS vs PAA) and is designed to be pragmatic 
using the PRECIS-2 tool [21]. Based on the pragmatic 
application, the trial is guided by a Hybrid II design, fol-
lowing Curran et al. [18], which simultaneously tests the 
effectiveness of the interventions and the implementation 
plan. The study will be conducted as a pilot project in the 
Nürnberg metropolitan region, Germany, and will be sci-
entifically supported by the Friedrich-Alexander-Univer-
sität Erlangen-Nürnberg (FAU), Germany.

This protocol is based on the Standard Protocol Items: 
Recommendations for Interventional Trials (SPIRIT) 
[22]. An overview of schedule of enrolment, both inter-
ventions, and assessments is provided in Fig. 1. The prag-
matic trial will be conducted and reported in accordance 
with the reporting guidelines provided in the CONSORT 
2010 statement [23], taking into account the CONSORT 
extension for pragmatic trials [24] and cRCTs [25].

Methods
Study setting and participants
The PARS was developed using a co-production approach 
that involved all relevant actors in the healthcare system 
(e.g. healthcare service providers, healthcare insurance 
providers, representatives of patient associations; n = 12 
organisations). More information about the co-produc-
tion process can be retrieved from the study protocol 
covering all project phases (development, implementa-
tion, evaluation, scaling-up) [13]. The pragmatic trial will 
take place in the German primary healthcare setting. As 
part of a routine examination, suitable patients will be 
recruited by physicians (general practitioners and medi-
cal specialists) and screened for eligibility. Participants 
are eligible for the study if they (a) are at least 18 years old 
and live in the Nürnberg metropolitan region; (b) have at 
least one of the following NCDs: controlled diabetes mel-
litus type 2, chronic cardiovascular disease, obesity (Body 
Mass Index [BMI] ≥ 30 kg/m2) or arthrosis in knee and/
or hip; (c) do not meet official German PA recommenda-
tions (i.e. performing less than 150  min of moderate to 
vigorous aerobic activity per week); (d) are insured with 
health insurance companies cooperating with the project 
and (e) can safely participate in PAs based on medical 

judgement. Individuals will be excluded if they (a) plan to 
leave the Nürnberg metropolitan region during the study 
period, (b) are participating in another study, (c) plan to 
be absent for more than four weeks during the 12-week 
intervention, (d) have cognitive impairments that prevent 
an effective communication with the physician and the 
exercise professional, (e) have a mental illness, such as 
psychosis, substance abuse or mood and personality dis-
orders, (f ) have an unstable clinical situation or serious 
health impairments that prevent them from undertak-
ing PA safely (e.g. acute myocardial infarction, unstable 
angina pectoris, fever, terminal tumour diseases).

Recruitment procedures
Physicians
The recruitment of participants will take place via trained 
physicians in the Nürnberg metropolitan region. Partici-
pating general practitioners and medical specialists will 
be recruited through ‘quality circles’ (a continuing educa-
tion programme for physicians), medical associations, a 
regional Bavarian science journal and the homepages of 
the project stakeholders. The project stakeholders consist 
of 12 organisations from the German healthcare system 
and include representatives from patients, the medi-
cal profession, the exercise professions, and insurance 
providers.

Inclusion criteria will be that the physicians (a) are 
located in the Nürnberg metropolitan region, (b) work 
in general medicine or specialise in internal medicine 
(cardiology, diabetology or endocrinology), orthopae-
dics, physical and rehabilitative medicine or geriatrics, 
(c) have expressed their willingness and commitment to 
participate in the study, (d) have adequate resources to 
manage the study and comply with the protocol, (e) have 
adequate patient volume according to participants’ inclu-
sion criteria (given diseases, healthcare insurance) and (f ) 
participate in a 90-min digital training session (introduc-
tion to motivational interviewing and interview guide for 
PA advice). Exclusion criteria will be (a) participation in 
conflicting studies and (b) practice relocation or retire-
ment planned during the study period.

Participants
Suitable patients from the cooperating health insurance 
companies will be included in the study as part of their 
routine care (pragmatic trial). Eligible patients will be 
identified by the physicians or medical staff in advance 
(see inclusion and exclusion criteria above). Selected 
patients will receive information about the study and a 
screening assessment at their routine appointment (see 
Fig. 2), which will ask about their PA levels and contrain-
dications. After a brief conversation about the benefits of 
PA with the physician, the patient can decide whether to 
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participate in the programme and is referred to the next 
level of each intervention arm.

Exercise professionals (PARS group only)
Exercise professionals (e.g. physiotherapists, sport and 
exercise therapists) will be recruited using various strate-
gies. An overview of all facilities related to PA promotion 
(physiotherapy practices, rehabilitation sports, preven-
tion sports and fitness facilities related to health promo-
tion) in the Nürnberg metropolitan region has already 
been compiled. The study team will systematically con-
tact the responsible staff of each facility via telephone to 
present the study as well as general conditions and ascer-
tain levels of interest. If the facility staff express interest, 
the responsible exercise professionals will participate in 
a 1.5-day digital training course in which they are famil-
iarised with the intervention (individual PA promotion 
and assessments) and will have the opportunity to try 
out motivational interviewing. The study team will also 
advertise the project through project stakeholders’ web-
sites, newsletters and information letters to the stake-
holders’ members.

Sample size
To calculate the number of participants, we focus on the 
primary endpoints of ‘moderate to vigorous PA (min/
week)’ and ‘PAHCO’, including cluster adjustment. As 
the primary outcomes lead to four statistical tests, a Bon-
ferroni correction is used accordingly with  α = 0.05/4. 

With an assumed drop-out rate of 10%, a sample size of 
567 participants from 24 medical practices (α = 0.0125, 
power = 80%) is required to detect differences between 
both intervention groups of low to moderate effect size 
(f = 0.175). To account for the effects of clustering, an 
intraclass correlation (ICC) of 0.02 is considered, esti-
mated based on previous studies for cRCTs in primary 
care [26, 27]. We consider this ICC to be realistic in our 
trial as the participating practices are similarly structured 
(professional background, qualification level, treating 
patient group size and region) and were trained by the 
research team.

Randomisation, allocation and blinding
A cRCT with randomisation at the physician practice 
level will be conducted for organisational reasons and to 
avoid the risk of mixing participants from both groups 
within a medical facility (contamination). The research 
team will recruit the physicians and provide them with 
detailed information about the study or answer ques-
tions. After physicians express interest in participating 
in the study and meet the inclusion criteria, they must 
provide written informed consent, which needs to be 
supported by the cooperating health insurance com-
pany. Each medical practice will be randomly allocated 
to the PARS or PAA group using computer-based block 
randomisation (Excel 2016). Due to the local density of 
physician practices in the Nürnberg metropolitan region, 
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six blocks for randomisation will be defined (Nürnberg 
city [n = 10], Nürnberg surrounding area [n = 2], Fürth 
city [n = 10], Fürth surrounding area [n = 2], Erlangen 
city [n = 10] and Erlangen surrounding area [n = 2]). The 
practices will then be informed about further procedures, 
and physicians, as well as medical staff working in the 
facility, will undergo specific training according to the 
assigned intervention arms.

Because of group-specific procedures and the cor-
responding training, blinding the participating actors 
(physicians, exercise professionals) is not possible in this 
study. However, blinding participants is possible due to 
randomisation on the physician practices’ level. The par-
ticipants will only be informed about the intervention in 
which they are involved and will not come into contact 
with the other intervention arm during the study. The 
statistician will also be blinded to the group allocation 
until completion of the statistical analysis.

Interventions
The intervention period will last 24  weeks for the indi-
vidual participant and will take place in the primary care 
setting of the German healthcare system. Both groups 
(PARS and PAA) will receive brief PA advice about 
increasing their activity levels. The study design is shown 
in Fig. 2. All trained actors in both groups will be asked 
to adhere to the intervention guidelines. For this, there 
are checklists to be completed and all participating actors 
as well as the participants are subsequently questioned 
about compliance. Participants are asked to maintain 
their lifestyle and not to start any other activities besides 
the study. Participants of both groups can quit the inter-
vention at any time without giving any reason.

Physical activity referral scheme (PARS)
The PARS pathway is based on a conventional prescrip-
tion for physical therapy in Germany and includes key 
actors, such as physicians, exercise professionals and 
exercise organisations. A detailed description of the path-
way according to the PARS reporting checklist by Han-
son et al. [28] can be found in Additional file 1.

The referral scheme begins with the physician’s screen-
ing. During a routine medical visit, the patient’s eligi-
bility for participation in the study will be assessed. For 
this purpose, in addition to the inclusion and exclusion 
criteria described earlier, a short screening question-
naire will be used to determine average weekly PA. The 
questionnaire is based on three validated questionnaires 
for evaluating activity levels subjectively (Single-item 
[29], Physical Activity Vital Sign (PAVS) [30], Kaiser 
Permanente Southern California Exercise Vital Sign 
[31]) and is adapted to the trial setting. If the question-
naire reveals suitability – that is, the patient is inactive 

(< 150 min/week of moderate to vigorous PA) – brief PA 
advice (10 min) follows. The main goal is to initially moti-
vate patients to change their behaviour and participate 
in the following intervention. The referral form can then 
be used to transfer the patient to a participating exercise 
professional.

After a 45-min initial assessment by the exercise pro-
fessional, which is also part of the intervention, indi-
vidually targeted PA promotion takes place over six 
sessions of 60 min each. The focus is on working out PA 
preferences with the patient, trying them and planning 
their subsequent implementation (e.g. in a regional 
exercise programme). For this purpose, exercise pro-
fessionals can use a set of behavioural change tech-
niques (BCTs), following Mitchie et al. [32], which has 
been identified as effective for PA behavioural change 
[33]. The BCTs are described in detail for both groups 
in Additional file 2. Exercise professionals in this study 
will focus particularly on the techniques of ‘goals and 
planning’, ‘feedback and monitoring’, ‘social support’, 
‘shaping knowledge’ and ‘self-belief ’. During the fourth 
session, a transfer to existing exercise or PA offers in 
the region will occur. Via a comprehensive brochure 
(more than 1000 offers from approximately 300 exercise 
providers), sorted by postal codes and types of offer, the 
participants will receive an overview of health-related 
PA opportunities and find the contact details for the 
respective exercise providers. After 12 weeks, a 45-min 
final assessment will take place to reflect on changes in 
the participant’s PA level and PAHCO and to formulate 
new goals for the next 12  weeks. The attending physi-
cian will receive feedback on the patient’s development. 
The transfer to existing PA programmes or independ-
ent activities will enable long-term maintenance of an 
active lifestyle, assessed in a follow-up assessment after 
a further 12  weeks. Before each assessment, partici-
pants will receive baseline or follow-up questionnaires 
to evaluate the effectiveness of the intervention and 
success of its implementation from their perspective. 
The questionnaires can be completed independently, 
although the treating exercise professional can assist 
with any questions.

Physical activity advice (PAA)
After being screened for eligibility, the PAA group will 
receive similar brief PA advicePAA to the PARS group. 
However, instead of being referred to exercise profession-
als for a more intensive intervention, the PAA partici-
pants will then receive a brochure with PA information, 
steps to start PA and adopt a more active lifestyle, spe-
cific information about the diseases targeted in this study 
and concrete tasks. The brochure also contains materials 
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on BCTs, in which the BCTs ‘goals and planning’, ‘feed-
back and monitoring’ and ‘shaping knowledge’ are used 
but to a lesser extent than in the PARS group. The major 
difference between the two groups is the social support 
from an exercise professional, which is not available in 
the PAA group. An overview of the integrated BCTs for 
the PAA group is included in Additional file 2.

Like the PARS group, the PAA group will also receive 
the overview of local PA offers. A baseline questionnaire 
and follow-up questionnaire to be completed after 12 and 
24 weeks will be sent by mail with stamped envelopes for 
their return to the project team. If the questionnaire has 
not been answered after 14 days, participants will receive 
a reminder by mail. If participants in this intervention 
arm have any questions about the brochure or complet-
ing the questionnaires, they can contact the research 
team by phone or email in specific time slots.

Outcome measures
Except for participant characteristics, all data will be col-
lected at the following three time points: after brief PA 
advice by the physician (basal), at 12 and at 24 weeks.

Participant characteristics
Participants’ characteristics will be captured through 
questions about age, gender, birthplace, marital sta-
tus, social status, education level and income in the 
baseline questionnaire. Medical health status (type of 
disease) and medication intake will also be queried. 
Further specific medical characteristics prone to PA 
interventions, such as HbA1c, cannot be captured via 
questionnaires. For organisational reasons, these data 
cannot be retrieved systematically from all participat-
ing practitioners.

Primary outcomes
Physical activity (PA) level
PA level will be measured by the Physical Activity, Exer-
cise and Sport Questionnaire (Bewegungs- und Sportak-
tivität Fragebogen; BSA-F 3.0 [34]) – a validated German 
questionnaire that assesses the respondent’s amount of 
PA during the last four weeks. Based on the Frequency-
Intensity-Time-and-Type (FITT) principles [35, 36], the 
questionnaire differentiates between leisure and trans-
portation activities (PA score) and sport- and exercise-
related activities (sport score). Participants report the 
frequency and duration of activities executed during the 
last four weeks. Minutes of leisure-time PA per week and 
sport-/exercise-related activity per week are calculated to 
gain the PA and exercise scores, which are combined to 
give the overall PA volume.

Physical activity (PA)‑related health competence
Changes in PAHCO will be measured using the German 
version of the Physical Activity-Related Health Compe-
tence Questionnaire (BGK Questionnaire) [12, 37]. The 
questionnaire consists of 42 items that measure the fol-
lowing three sub-competencies necessary for health-pro-
moting PA behaviour: movement competence (18 items; 
min = 0, max = 17.6), control competence (10 items; 
min = 0, max = 10.8) and self-regulation competence 
(14 items; min = 0, max = 14.8). Higher scores indicate 
higher competencies.

Secondary outcomes
The European Quality of Life – 5 Dimensions – 5 Level 
(EQ-5D-5L) questionnaire is a self-administered qual-
ity of life scale that consists of a descriptive system and 
a visual analogue scale [38]. The descriptive system con-
tains five well-being dimensions: mobility, self-care, usual 
activity, pain/discomfort and anxiety/depression, each 
of which has five levels of severity (no problems to inca-
pacitated/extreme problem), coded from one to five. The 
result is a five-digit code that represents the participant’s 
health profile. The visual analogue scale assesses the par-
ticipant’s overall current health.

In addition to the EQ-5D-5L results, the following sec-
ondary outcomes will be collected:

Self-efficacy towards PA (SSA scale) [39]
Participant’s perceived autonomy support (HCCQ-D) 
[40]
Stage of change [41]
Sport- and movement-related self-concordance (SSK 
scale) [42]

Evaluation of the implementation plan
As well as effectiveness, the degree of implementation 
will be examined (see hypothesis 4) based on the five 
dimensions of the RE-AIM (Reach-Effectiveness-Adop-
tion-Implementation-Maintenance) model [43], which 
include different aspects of implementation status and 
success at the individual and organisational levels. To 
examine the degree of implementation, a mixed method 
approach will be used, drawing on quantitative (e.g. char-
acteristics of participating actors [Adoption] and patients 
reach [Reach]) and qualitative measurement procedures 
(e.g. adherence to guidelines [Implementation], adjust-
ments during intervention [Implementation] and adop-
tions for long-term use [Maintenance]). For this purpose, 
a plan will be developed to capture various aspects in 
each dimension using different methods (e.g. interviews, 
focus groups, online surveys and document analysis) and 
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at different moments during the intervention period. The 
perspectives of both the participating actors and patients 
will be addressed. Focusing on Patient-Reported Experi-
ence Measures (PREMs) [44], the patients’ perspectives 
will be retrieved with questionnaire surveys after 12 and 
24  weeks, after which interviews or focus groups with 
patients may also be conducted. The actors will be asked 
for their perspectives during and after the interventions.

Data collection and management
Within the pragmatic trial, participating actors (physi-
cians and exercise professionals) will assist with data 
collection for the effectiveness evaluation in the PARS 
group by handing out the questionnaires. For the PAA 
group, the questionnaire will be delivered by mail. The 
questionnaire comprises a compilation of reliable and 
validated survey instruments (see ‘Outcome measures’ 
above) and will be completed independently by the study 
participants. To ensure standardised data collection, the 
participating actors will prepare for this task in a special 
training session. Due to the personal supervision of the 
PARS group participants, the data will be collected by the 
same exercise professional at all three measurement time 
points. In the PARS group, participants will receive the 
questionnaires prior to the baseline and at the 12- and 
24-weeks follow-up assessments, while PAA group par-
ticipants will receive them by mail and are expected to 
return them to the study team with a prepaid envelope. 
The study team will periodically collect the documents of 
the PARS group from the participating medical and ther-
apeutic practices. Adverse events will be assessed in both 
groups via questionnaires at both 12 and 24 weeks. In the 
case of a study dropout, the exercise professional in the 
PARS group can also report specific reasons.

The data for evaluating the implementation plan will 
be collected by the study team during and after the inter-
vention period. For example, data on the characteristics 
of the participating actors (e.g. physicians and exercise 
professionals) will be collected during the intervention, 
while information about the success of the interventions 
will only be collected after their completion. Planned 
interviews or focus groups will be conducted by trained 
researchers from the FAU study team.

All data will be transcribed, pseudonymised, recorded, 
archived and evaluated by the research team using quan-
titative methods (descriptive and inferential statistics via, 
e.g. SPSS, R) and qualitative social research methods (e.g. 
transcription and coding of structured interviews via 
MAXQDA). The data will be stored securely, and only 
direct project members of the FAU will have access to 
them. The deletion of all collected data is planned after 
the legal retention period of 10 years, beginning with the 
end of the project duration (30.11.2022).

Data analysis
A linear modelling approach will be used to analyse the 
effectiveness of the intervention. The group information 
(PARS vs PAA) will constitute the decisive independent 
variable to be modelled on participants’ outcomes after 
the intervention. In this context, participants’ baseline 
values will be integrated into the calculations to control 
for potential differences before the intervention. Given 
the clustered design, it is necessary to account for the 
nested character of the data (level 2: physicians; level 
1: patients). Depending on the final number of clusters 
included (level 2), participants recruited (level 1) and the 
power achieved, either physicians will be included as a 
control variable or the hierarchical structure will be con-
sidered through multilevel structural equation modelling 
(applying the Kenward-Roger correction for small cluster 
sizes [45]).

Adopting an intention-to-treat paradigm, we will 
include all participants who have been randomised in the 
analysis. To avoid underestimation of treatment effects 
through conservative replacement strategies (such as 
baseline observation carried forward), we will apply 
imputation techniques to this trial. Accordingly, drop-
outs and missing data will be treated by applying full 
information maximum likelihood (FIML) imputation. 
The Mardia test, with its inspection of statistical skew-
ness and kurtosis, will determine multivariate normality. 
If the assumptions of normality are violated, the calcula-
tions will be based on robust maximum likelihood (MLR) 
procedures.

Ethics and dissemination
The ethics application for BewegtVersorgt was submit-
ted in written form to and approved by the responsible 
FAU institution (committee reference number 110_21 
B). Any changes made to the study after the review will 
be reported immediately. The pragmatic trial adheres 
to the Declaration of Helsinki, and the data will only be 
published in pseudo-anonymised form to ensure that no 
assignment to persons can take place. Data protection 
rules will be respected throughout the project’s duration, 
and all participating actors and patients will be informed 
in advance about the study and required to give their 
written informed consent to participate. They will have 
the option of revoking this consent at any time without 
giving reasons. The study results will be published in 
peer-reviewed journals and presented at national and 
international congresses. Regarding dissemination and 
scaling-up strategies, the transfer and scaling-up of the 
referral scheme (national level, other target regions and 
groups) will be discussed in a working group of national 
experts. However, as the planning of the scaling-up 



Page 9 of 11Weissenfels et al. BMC Public Health         (2022) 22:1545 	

process depends on the results of the effectiveness analy-
sis and the implementation success, it can only be con-
cretised at a later stage in the project.

Discussion
The study aims to improve PA, PAHCO and quality of 
life among inactive people with NCDs via physician-
initiated PA promotion. It will also examine whether the 
implementation of such PA interventions, especially the 
referral scheme, is successful in the German healthcare 
system or whether adjustments have to be made.

We expect that individuals in the PARS group, who 
receive PA support from exercise professionals, will 
show significantly higher increases in their PA levels and 
PAHCO than those in the PAA group. We will also evalu-
ate the participants’ adherence to selected activities at 
the 24-week follow-up assessment. The largest difference 
between the interventions that may influence individual 
behaviour change is the extent to which BCTs, and the 
‘social support’ category in particular, are used. If the 
PAA group participants also succeed in making positive 
changes, it will be necessary to discuss which interven-
tion can be used most efficiently to produce the desired 
health effects.

The execution of the comprehensive evaluation concept 
in this pragmatic trial is largely dependent on the recruit-
ment rate in the physicians’ practices and the implemen-
tation success of the PA interventions in routine care. 
Thus, an assessment of the results and an adjustment 
of the evaluation concept will only be possible once the 
pragmatic study is in progress. While we also acknowl-
edge that a longer follow-up period would be desirable, 
it is not possible due to the funding amount and period 
of the project (including the co-production approach and 
planning).

Through the results and process of co-productive 
development with stakeholders in the German healthcare 
system, we hope to facilitate a potential transfer to the 
national level and to other target regions or groups. As 
a result of the co-production process, the intervention’s 
adaptation to the legal and financial conditions of the 
healthcare system has already laid a foundation for such a 
transfer and may ease the subsequent transfer to routine 
care.

In summary, the results of this study will make it pos-
sible to evaluate the PA-promoting effects of PARS in 
primary healthcare in Germany, laying the foundation for 
nationwide dissemination/scaling up.

Trial status
NCT04947787 (Status: Recruiting).
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