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Abstract

Background: Early childhood obesity is an urgent public health challenge, with long-
term health risks. The 12-month fruehstArt intervention aims to improve healthcare
for 3 to 6-year-olds with overweight and obesity in Germany through a family-centred
approach, including home-based counselling with coaches, paediatric consultations, and
a supportive web application for both German- and Turkish-speaking families. This
process evaluation will examine the barriers and enabling factors critical for successful
implementation, identify necessary adaptations to the intervention, and assess its quality
and acceptability among families, coaches, and paediatricians. Methods: This formative
evaluation will use a mixed-methods approach including qualitative and quantitative data.
Semi-structured interviews will be conducted with parents, coaches, and paediatricians at
two different time points. Interviews will be analysed using qualitative content analysis.
An Implementation Quality Index assessing the four dimensions of dosage, adherence,
quality of delivery, and participant responsiveness will be developed, based on data
collected from coaches carrying out the home-based counselling and participating parents
of the intervention group. Linear mixed models for repeated measures will be used to
analyse the relationship between data of the Implementation Quality Index and the primary
and secondary outcomes of the effectiveness evaluation. Conclusions: The formative
evaluation of the fruehstArt intervention is expected to identify important determinants
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of the implementation and provide valuable insights for future strategies to improve
implementation. By identifying barriers and facilitators to participation, this study aims to
pave the way for an effective dissemination of the intervention and ultimately contribute to
improved health outcomes for children.

Keywords: childhood obesity; formative evaluation; prevention programme; mixed
methods; intervention quality

1. Introduction

Overweight and obesity are major global health challenges, affecting the physical,
mental, and social well-being of millions of people [1,2]. In 2022, the World Health Organi-
zation (WHO) highlighted that worldwide more than 37 million children under the age of
five were overweight [3]. Childhood obesity is associated with an increased risk of serious
health problems in adult age such as cardiovascular diseases, diabetes mellitus, and mental
disorders, which impact educational success and increase the risk of persistent obesity
into adulthood [4-9]. Selective and indicated prevention strategies in early childhood
are therefore crucial to mitigate its adverse short- and long-term effects and to promote
healthier lives in adulthood [10].

The German Health Interview and Examination Survey for Children and Adolescents
(KIGGS) found that approximately 14% of girls and 8% of boys in Germany aged 3 to 6 years
are overweight or obese, with the prevalence varying by age, gender, and socioeconomic
status (SES) [11]. Furthermore, the COVID-19 pandemic has exacerbated this problem,
contributing to an increase in overweight and obesity in children and adolescents due to
increased sedentary behaviour (e.g., screen time), reduced physical activity, and altered
dietary habits [12].

The causes of childhood overweight and obesity are linked to genetic, psychological,
social and environmental factors, as well as family and lifestyle habits such as eating
patterns, physical activity and media consumption [13-15]. This underlines the importance
of early intervention within the family setting, where habits are formed and can be most
effectively influenced. Parents, as the primary architects of the family environment, play
a key role in establishing these habits, highlighting the necessity of their involvement in
interventions to prevent overweight and obesity [16-18]. By focusing on the family as a
key setting for intervention, there is a great opportunity to address childhood overweight
and obesity in a holistic and impactful way [19]. Paediatricians and other healthcare
providers also play a crucial role in offering expert guidance to families and ensuring
tailored, comprehensive approaches to prevention [20].

In Germany, the current care situation for children with overweight and obesity is
characterised by insufficient and regionalised services with limited reach [21]. For the age
group 3 to 6 years, there is no structured care in place, which represents a significant gap
in research and intervention efforts [22]. Therefore, a family-centred, cross-sectoral care
and prevention programme called fruehstArt, has been developed, specifically aiming at
an early reduction of overweight and prevention of obesity in children. The fruehstArt
programme is therefore conceptualised as a preventive approach that includes both over-
weight and obese children. While it does not represent primary prevention in the strict
sense, its main objective is to prevent further weight gain among overweight children
and to avoid the persistence of obesity into adolescence and adulthood among those who
are already obese. Thus, fruehstArt combines elements of secondary and tertiary preven-
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tion, aiming to reduce long-term health risks through early, family-based lifestyle and
behavioural interventions.

The aim of this part of this study is to conduct a formative evaluation of fruehstArt at
the process level to analyse context-specific barriers and enabling factors that are critical
for the implementation of the intervention, and to identify adaptions to the intervention’s
structure as well as possible modifications in the implementation concept. It seeks to
enhance understanding of the intervention’s implementation quality and factors influencing
its acceptability among families, coaches, and paediatricians.

2. Methods
2.1. The FruehstArt Intervention

FruehstArt offers an innovative intervention for families with children aged
3 to 6 years who are overweight (Body Mass Index (BMI) > P (Percentile) 90) or obese
(BMI > P97) or a sudden weight gain with a BMI-SDS (BMI Standard Deviation Score)
increase of 0.2/year is detected, which is classified as a cause for concern by the
paediatrician [23].

Given that empirical studies have found a higher prevalence of overweight and obe-
sity among children from families with a migration background [24], fruehstArt addresses
not only German-speaking but also Turkish-speaking families, which is the group with
the highest percentage of migrants in Germany [25]. To support access to this popula-
tion group, fruehstArt engages Cologne neighbourhood mothers—trained women with
relevant cultural backgrounds—to facilitate community access and support coaches in
their endeavour.

To achieve fruehstArt’s primary aim of reducing childhood overweight and obesity, it
promotes physical activity, a balanced diet, healthy sleep patterns and an age-appropriate
use of media. To achieve this aim, families participate in home-based coaching sessions
conducted by trained coaches, who offer tailored counselling within the family context to
meet the distinct needs of each family. These coaches cooperate with each child’s paediatri-
cian to develop a customised counselling plan. Moreover, aligned with the socio-ecological
approach of overweight and obesity, the coaches help families to identify and make use
of regional health services [26,27]. These include e.g., sports clubs close to their homes,
addressing environmental and community-level factors that support healthy behaviours.
This introduces an innovative model of cross-sectoral support, merging behavioural and
community-based support measures, thereby representing a comprehensive and tailored
approach to healthcare for families.

Children are assigned to one of six coaching strands depending on the child’s BMI
percentile and individual support needs [28]. Based on the individual needs of the family
the number of coaching sessions varies, ranging from 10 to 20 home visits within the
12-month intervention period. Additionally, those with a BMI above the 97th percentile
are offered a six-week inpatient rehabilitation service or a newly developed outpatient
rehabilitation service, available twice a week for six months near their home. However,
the rehabilitation services are optional for the families and are not an integral part of
the intervention. At enrolment and during quarterly follow-up visits, all participating
families receive counselling sessions conducted by paediatricians trained in Motivational
Interviewing (MI), a client-centred counselling approach aimed at enhancing intrinsic
motivation for lifestyle behaviour change. Prior to implementation, paediatricians attend
a single 3.5 h training session (online or in person) or provide proof of equivalent prior
training. The training is participatory in nature and includes role plays addressing typical
counselling situations and challenges in daily practice. All families have access to the
fruehstArt web application, where they can communicate with the coach, access a goal-
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setting tool or recipes, and participate in all study questionnaires. The key components of
the intervention are shown in Figure 1.

/ Outreach counselling from trained — \
fruehstArt web application
coaches
A digital platform designed to support and
deliver personalised content and track progress,
promoting continuous engagement

Direct engagement with trained coaches
provides guidance to families, targeting both
the child and parents

fruehstArt

. I

Intervention :

I

Motivational interviewing by Inpatient or Outpatient rehabilitation
paediatricians programme :

Paediatricians play a motivational role by (only for children with a BMI >97) ,
providing quarterly counseling aimed at Inpatient: six-weeks rehabilitation stay !
enhancing adherence to recommended lifestyle | oytpatient: group and individual appointments
\ changes for six months, twice a week for 90 minutes ./

Figure 1. Key components of the fruehstArt intervention. Dashed line shows optional rehabilitation
services for families.

2.2. The Evaluation Design of FruehstArt

The evaluation concept of this study employs a mixed-methods approach, incorpo-
rating a summative evaluation, formative evaluations at process and system level, and
a health economic analysis. The project is funded by the Joint Federal Committee for a
period of 48 months, from 2022 to 2026. The intervention is currently being piloted in
North-Rhine-Westphalia, the most populous federal state of Germany.

The summative evaluation is conducted as a randomised controlled trial (RCT) in-
cluding 812 children. It assesses the effectiveness of fruehstArt by analysing changes in
the primary outcome, BMI-SDS, at 12 months in the intervention group (IG) in comparison
to the control group (CG). Children are recruited from paediatric practices and obesity
centres participating in the project and randomised in a 2:1 (541:271) ratio. Measurements
of weight and height are conducted quarterly in paediatric practices.

The IG receives all key components of fruehstArt for 12 months, while families in
the CG receive a motivational interview conducted by a paediatrician every four months
and the current standard of care. The CG also has limited access to the fruehstArt web
application for completing study questionnaires.

Parents will complete questionnaires at three time points: baseline (T0), six months
(T1), and 12 months (T2) after enrolment. These questionnaires will be used to collect
comprehensive data on a variety of characteristics, including parental health literacy, the
child’s daily lifestyle habits, the parents’ level of physical activity and the parents” quality
of life. In addition, a motor skills test (side-to-side jumping), conducted by coaches and
study coordinators at baseline (T0) and after 12 months (T2), is included as part of the
summative evaluation to assess potential changes in children’s physical competence in
relation to physical activity and weight development [29].

A more detailed overview of the overall evaluation design of fruehstArt can be found
in the study protocol of the overall study [28]. The methodology relevant to this formative
evaluation will be described below.
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2.3. Objectives and Research Questions

The formative evaluation at the process level aims to identify barriers and facilitators of
fruehstArt, the quality of the intervention, and the feasibility of implementation strategies.
It also aims to describe and understand the contextual factors of the intervention to provide
recommendations for adapting fruehstArt.

Based on the research objectives, the research questions that are addressed are
as follows:

1.  What factors facilitate or hinder the implementation of the intervention components?

2. What is the quality of implementation of fruehstArt and what differences can be
observed between the families?

3. Does implementation quality influence the effectiveness of the fruehstArt intervention?

2.4. Study Design

The formative evaluation strategy is based on a mixed-methods approach, incor-
porating both qualitative and quantitative data. This involves conducting interviews
with participating parents, coaches, and paediatricians at two time points to gain a lon-
gitudinal understanding of their experiences and perspectives. Quantitative data will
be collected to develop an index for measuring implementation quality. Both methods
will be used following the recommendations of the UK Medical Research Council [30]. A
schematic overview of the design of the formative evaluation at the process level is provided
in Figure 2.

2.5. Participants and Recruitment Strategies

Participant recruitment for this study began in December 2023 and was completed in
March 2024. Data collection is ongoing and is expected to continue until April 2026. The
final data export is scheduled for June 2026, after which data analysis will be conducted.

Interviews

Families (n = 15 to 20) will be considered for an interview based on the assumption
that this number is sufficient to reach theoretical saturation in qualitative research [31].
Families allocated to the intervention group will be selected based on the following criteria:
BMI-SDS, age, gender, migration background, SES, and coaching strand. To ensure a
heterogeneous sample, attention will be paid to distribution balance across these criteria.
Families will be recruited every three months to include participants from different stages
of study progression. The initial interview will be conducted between two and four months
after the start of the intervention. A follow-up interview will be conducted between two
and four months before the intervention ends.

Paediatricians (1 = 10 to 15) will be considered for their first interview based on the
assumption that this number is sufficient to obtain meaningful insights while ensuring
theoretical saturation. They will be invited for an interview if at least four children have
been assigned to their practice, ensuring they have acquired sufficient experience with the
project’s processes to provide valuable reflections. The second interview is planned to take
place two to four months before the end of fruehstArt. Paediatricians will be selected based
on the following criteria: region and the number of children from the intervention group
assigned to their practice. The number of interviews with paediatricians is lower, as the
total number of participating paediatricians is considerably smaller than that of the families.
However, this number remains flexible, and additional paediatricians will be recruited if
necessary, e.g., if saturation is not reached.

Coaches (1 = 14 in total) will be eligible for their interview once they have coached
four families and delivered at least four coaching sessions per family. To identify changes
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that occur over the course of the project the second interview will be conducted two to four
months before the end of fruehstArt.

Potential interviewees will be contacted via email or postal letter and provided with
study details. They can choose between in-person, online, or telephone interviews, which
will last approximately one hour, be conducted by one researcher, and audio recorded with
written consent.

Start of the intervention (TO)

First interviews with parents (2—4 months after T0), coaches & pediatricians 2—4 months after study begin

[ Recruitment of interviewees J

I

l

l

COACHES

'

PARENTS ]

l

[ PAEDIATRICIANS

n=14
Full sample

n=15-20 (Sampling based on the following
criteria: BMI, age, gender, migration
background of the child, socioeconomic
status, and type of intervention)

|

n=10-15 (Sampling based on the
following criteria: region, and number of
children from the intervention group
allocated to their practice)
T

6 months follow-up (T1)

!

First quantitative data collection:
Dose, adherence, quality of delivery,
responsiveness

v

|

I

First quantitative data collection:
Dose, adherence, quality of delivery,
responsiveness

v

|

Second interviews with parents (2—4 months before T2),

| '

12 months follow-up (T2)

I

|

Second quantitative data collection:
Dose, adherence, quality of delivery,
responsiveness

Second quantitative data collection:
Dose, adherence, quality of delivery,
responsiveness

l

l

v

Second interviews with coaches & paediatricians 2—4 months before study end

v | | }

( Quantitative data analysis T —
(Implementation Quality Index) ¥
v [ +
[ Formative Evaluation ]

Figure 2. Overview of the study design for the formative evaluation at process level.

Implementation Quality Index

Quantitative data to measure the Implementation Quality Index will be collected at T1
and T2 from both the coaches (n = 14) and all parents (n = 541) in the intervention group.
No separate sample size estimation was conducted for the formative evaluation, as it builds
on the intervention group of the summative evaluation, for which a sample size calculation
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was performed. Data will be used from the fruehstArt app that includes a questionnaire
specifically tailored and developed for the purpose of the formative evaluation study.

2.6. Instruments

Interviews

Interview guides were developed based on the Consolidated Framework for Imple-
mentation Research (CFIR) and consist of open-ended questions and probes to elaborate
on answers for clarification [32,33]. The CFIR provides a comprehensive approach to un-
derstanding implementation factors across various settings and has been widely used in
numerous formative evaluation studies to successfully identify context-specific barriers and
facilitators during the implementation process, including mental health programmes [34]
or obesity prevention programmes [35,36]. The CFIR comprises five major domains:
(1) intervention characteristics, (2) inner setting, (3) outer setting, (4) characteristics of
individuals involved, and (5) implementation process. These five domains are further
categorised into 39 constructs and sub-constructs presenting implementation factors. A
full description of the framework, including relevant interview questions and complete
interview guides, can be found in Supplementary Materials Table S1. A brief description of
the framework domains, including exemplary questions, is presented in Table 1. Prior to
data collection, the interview guides were pilot-tested with the study coordinators, who
are familiar with the context and all three target groups. Their feedback informed minor
revisions to improve clarity, relevance, and flow of questions. This iterative process ensured
face validity of the interview instruments and their suitability for the intended purpose.
To reduce potential social desirability bias, participation was voluntary and respondents
were assured of confidentiality and anonymity. Interviews were conducted by trained
researchers not involved in the intervention delivery, who emphasised the importance of
honest and authentic responses.

Implementation Quality Index

As various research studies have demonstrated, implementation quality is a crucial
factor in successful implementation of an intervention [37]. To capture this, we will develop
an Implementation Quality Index for each participating family based on Dowling and
Barry’s framework [38]. This index will assess the following dimensions of the intervention:

1.  Dosage: The quantity of intervention modules used, such as the number and dura-
tion of coaching sessions, rehabilitation services accessed, and the utilisation of the
fruehstArt application.

2. Adherence: The extent to which the intervention was delivered as intended (fidelity),
including adherence to coaching guidelines and any deviations.

3. Quality of Delivery: The assessment of how well the intervention was delivered, as
reflected in parents’ evaluations of their relationship with coaches and the coaching
sessions themselves.

4. Responsiveness: Participants’ engagement with the intervention, including par-
ents” feedback on the fruehstArt web application and coaches’ evaluations of
parental involvement.

These dimensions were specifically operationalised for fruehstArt. To establish face
validity, the Implementation Index questions were pre-tested with parents not enrolled in
this study to ensure that all items were clearly understood. Feedback from this pilot testing
informed minor revisions to improve wording and clarity. Table 1 provides a detailed
breakdown of the indicators.
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Table 1. Overview of quantitative and qualitative indicators.
Main Research Implementation . s . . . Time of
Question Outcome Definition Participants Example Questions Evaluation
How often do you use the
fruehstArt app (Parents)?
Reply options:
Quantity of the 1 =less than once a month
Dosace intervention or N = 541 Parents to
8 intervention modules N = 14 Coaches 7 = multiple times per day
implemented and used
How long did the home visit
R last? (Coaches)
Quality Index ; Rep ly op th‘Tl.'
What is the Duration in minutes T1 and T2
(data source: fruehstArt implementation The coaching sessions have (6-month and
i . quality of fruehstArt? been implemented as 12-month follow-up)
app and questionnaire The extent to which the 1 % Coach
data) intervention or planned. (Coaches)
Adherence intervention modules N =14 Coaches .
. Reply options:
were implemented as B !
intended 1 = Does not apply
to
4 = Fully applies
How would you describe the
Refers o how well the quality of your collaboration
. ) with your coach? (Parents)
service providers
Quality of delivery implement an N = 541 Parents Replv options:
intervention or 5 —I:I){Zallp ooél
intervention modules a toy &

1 = Really bad
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Table 1. Cont.

Main Research Implementation . s . . . Time of
Question Outcome Definition Participants Example Questions Evaluation

I have been able to put the
content of the previous coaching
sessions into practice (Parents)

Reply options:
1 = Strongly disagree
To

Subsumes the 4 = Strongly agree

Participant participants’ reactions N = 541 Parents
responsiveness to, an.d handlzng of the N = 14 Coaches How well did the family
intervention .
respond to the counselling
methods used? (Coaches)
Reply options:
1 = Really responsive
to
5 =not at all responsive
How do you perceive the
general working conditions of
the coaching sessions (workload,
journey, preparation time?
(Cezdie) Parents: 2—4 months
What do you think about the ::{éi;]z; Obi;ij}é
What factors The characteristics of the intensity of fruehstArt (e.g.,
s - ) . C N = 14 Coaches iy
Qualitative facilitate or hinder the . intervention itself, such number of visits to the
. h . Intervention . N = 15-20 Parents S Coaches and
Interviews implementation of the iy as its strength of paediatrician, number of o
. . . characteristics ) o N=10-15 ; : Paediatricians:
(open questions) intervention evidence, adaptability, o coaching sessions)? (Parents)
; Paediatricians 2—4 months after
components? complexity, costs .
. study begin and 2—4
In your opinion, what changes
. months before the
or adjustments would need to be
study end

made to the project so that it
can be effectively embedded in
the care of children with
overweight and obesity in the
long term? (Paediatricians)
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Table 1. Cont.
Main R h Impl tati . s . . . Ti f
a(g:leset?f);rc mpo(iﬁl;r:nl ton Definition Participants Example Questions Ev;i?li t(i)on

Inner setting

The structure, culture,
climate, and resources of
the organisation that can

influence
implementation, such as
leadership,
communication,
learning environment,
willingness to change

N = 14 Coaches
N = 15-20 Parents
N=10-15
Paediatricians

How do you experience the
general communication in the
fruehstArt project? (Coaches)

How do you rate the supporting
information provided in the
fruehstArt app? (Parents)

How willing is your staff to
implement fruehstArt as
planned?

- Why is this? Can you explain?
(Paediatricians)

Outer setting

The influences outside
the organisation that can
promote or hinder
implementation, such as
political, economic,
social, or requlatory
factors

N = 14 Coaches
N = 15-20 Parents
N=10-15
Paediatricians

What obstacles do families face
regarding the coaching sessions
(e.g., time, communication,
financial, cultural, parents’
level of education)? (Coaches)

Was there anything that
prevented you from attending
the appointments with the
paediatrician (e.g., work,
illness, stress)? (Parents)

To what extent did you feel
external influences or pressures
(e.g., politics, measures,
COVID-19) that may have
influenced your decision to
participate at fruehstArt (e.g.,
rising obesity rates in children
in your practice)?
(Paediatricians)
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Table 1. Cont.

Implementation
Outcome

Main Research
Question

Definition

Participants

Example Questions

Time of
Evaluation

Characteristics of
individuals involved

The characteristics of the
people involved in or
affected by the
implementation, such as
their knowledge,
attitudes, motivations,

self-efficacy

N = 14 Coaches
N = 15-20 Parents
N =10-15
Paediatricians

To what extent has the
motivation and commitment of
the families changed throughout

the project? (Coaches)

How confident do you feel about
implementing the contents of
fruehstArt even after the project
has ended and setting yourself
new goals? (Parents)

Has your participation in
fruehstArt changed the way you
communicate and interact with
your patients/families?
(Paediatricians)

Implementation
process

The activities and
strategies used to plan,
implement and evaluate
implementation, such as
stakeholder engagement,
customisation of the
intervention,
monitoring of progress

N = 14 Coaches
N = 15-20 Parents
N =10-15
Paediatricians

To what extent have you been
able to carry out the home visits
as planned? (Coaches)

How did you perceive the first
weeks of coaching? (Parents)

Please describe how fruehstArt
was introduced in your
practice? Who was involved in
the planning process?
(Paediatricians)
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2.7. Data Analyses

Interviews (Research Question 1)

Qualitative data will be analysed using qualitative content analysis, following the
six steps outlined in Kuckartz’s method [39]. In the first step, audio recordings will be
anonymised, transcribed verbatim by a member of the research team, and prepared for
data analysis. Secondly, the main categories corresponding to the interview questions will
be formed. In step three, codes will be generated within these main categories. In the next
step, text passages of the main categories will be formed into subcategories. In step five,
a category-based analysis will be conducted and reported in the final step. Throughout
this process, a member of the research team will act as a critical friend, and challenge
the author’s beliefs and offer feedback. Subsequently, themes will be deductively coded
into the CFIR by the authors and again discussed with the critical friend. MAXQDA24
will be used for qualitative data analysis. Immediately after each interview, a team of
researchers will deliberate on significant issues raised in the interview such as technical
issues or problems with the workflow, and subsequently report these in writing to the study
coordinator, where they are evaluated and discussed. Whenever feasible and necessary,
adjustments are implemented promptly to enhance the overall quality of the intervention.

If participants decide not to take part in the second interview, their first interview will
remain part of the analysis, unless they explicitly request deletion of their data, in which
case all related material will be removed in accordance with ethical guidelines. All cases
of attrition between the two interview rounds will be documented, and where possible,
reasons for non-participation will be recorded. Thematic findings from both time points
will be compared, with missing follow-up data considered in the interpretation of results.

To ensure culturally sensitive interpretation, the analysis will be conducted with cul-
tural sensitivity, considering potential differences between German- and Turkish-speaking
participants and discussing cultural nuances within the multilingual research team. Turkish-
speaking coaches and neighbourhood mothers will contribute contextual insights to identify
possible participation barriers and inform further adaptation of the intervention.

Implementation Quality Index (Research Question 2)

For the quantitative data analysis, all indicator values are aggregated at the family level
and converted into a percentage value following the procedure outlined by Dowling and
Barry [38]. This allows the individual indicator values within a dimension to be merged
into an overall value between 0 and 1 for the respective dimension. The four overall
ratings of the dimensions (dosage, adherence, quality of delivery, and responsiveness) are
subsequently combined to yield a mean value for the overall quality of implementation.

Total Implementation Quality
__ (Total Dosage+Total Adherence+Total Quality of Delivery+Total Participant Responsiveness)
- 4

The items and indicators are not weighted, ensuring that all dimensions contribute
equally to the quality of implementation. The visual binning method [40] is utilised
to divide the overall assessment into four distinct categories, which are defined by the
mean value and £1 standard deviation: low implementation quality, moderately low
implementation quality, moderate high implementation quality, and high implemen-
tation quality. Consequently, the families are allocated to the corresponding level of
implementation quality.

Missing data will be handled using an Available Case Analysis (ACA) approach,
assuming data are Missing Completely at Random (MCAR). In line with Dowling and
Barry [38], cases with more than 25% missing data in key variables will be excluded from
the analysis to avoid bias and maintain the reliability of results.
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Input

Impact of Implementation Quality on fruehstArt effectiveness (Research Question 3)

Mixed models for repeated measures will be used to analyse the relationship between
the Implementation Quality and the primary (BMI-SDS) and secondary outcomes (see [28])
of the effectiveness analysis (summative evaluation).

The intervention model shown in Figure 3 illustrates the relationships to be analysed
and is divided into three main areas: Input, Process, and Outcomes. The ‘Input’ includes the
previously described key components of the intervention, designed to work synergistically
to support participants. The influence of implementation quality and other contextual
factors will be analysed at the “process’ level as part of the formative evaluation. Certain
variables within the implementation may act as mediators between the inputs and the
outcomes (primary and secondary). The intervention model aims to capture the complex
interactions between various implementation and contextual variables and their effects on
the primary and secondary and serves as basis for modelling further statistical analysis.

Process Outcome

Implementation

e Dosage

Outreach counselling
from trained coaches

Primary Outcome
® BMI-SDS of the child

e Adherence

e Quality of delivery

® Participant
Secondary Outcomes

responsiveness

e Parental health literacy

fi tArt web
|| ruestart we o Physical activity level of the
application —
FruehstArt parents
e Daily lifestyle behaviours of the
child (diet, physical activity, sleep,
Motivational —l media usage)
counselling by the
paediatrician e Children’s motor skills

Inpatient or
Outpatient
rehabilitation

Other contextual factors
e Subjective social status
of the parents

® Education of the parents

e Utilisation of interdisciplinary
communication and intersectoral
networking

e Parental quality of life

programme

® Occupation of mother and
father

e Life situation

e Household situation

e Migration background of the
parents

e BMI of the parents

e Type of support module

Figure 3. fruehstArt intervention model.

3. Discussion

The results of the formative evaluation are expected to sustainably improve the quality
of future implementation of fruehstArt through adapting the intervention’s structure and
modifying the implementation concept. This will bridge the gap between current evidence
and practical application in healthcare as there is a disconnect between what research shows
to be effective and what is actually implemented in clinical and organisational settings [41].

By uncovering the factors that contribute to implementation quality and examining
the relationship between implementation quality and intervention outcomes, this study
will enhance our understanding of the key determinants of successful intervention imple-
mentation based on multi-level data collection from service providers and participating
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families. It will also elucidate how these determinants are associated with the effectiveness
of the intervention.

Strengths

One of the strengths of this formative evaluation at process level is its mixed-methods
design, which includes both qualitative and quantitative data from participating families
and service providers (coaches and paediatricians). Evaluating an intervention from
multiple perspectives allows a comprehensive understanding of the needs and preferences
of families with overweight or obese children, as well as those of service providers. This
helps to investigate whether the intervention was implemented accordingly to those needs
and wishes of the target groups to increase its appeal and applicability. In addition,
the provision of ongoing, interactive feedback facilitates immediate modifications to the
intervention to ensure that it remains effective and relevant to participants” needs. This
study will also identify factors that may influence the feasibility of fruehstArt, such as
availability of resources, time constraints of families or cultural and personal preferences
regarding lifestyle choices.

The development of an Implementation Quality Index based on existing evidence
and experience is another strength of this study, as it provides a valuable basis for linking
quantitative data on implementation quality with the primary and secondary outcomes of
the effectiveness analysis (summative evaluation). Linking the data will allow exploration
of the conditions under which the fruehstArt intervention achieves its intended effects.
By linking the data, it will be possible to determine not only whether the fruehstArt
intervention is effective, but also under what conditions of implementation it is effective.
This area has been underexplored in previous research, so the index facilitates systematic
comparisons and increases the robustness of study conclusions, thus filling a significant
gap in the existing literature.

Findings and Implications

Findings from the formative evaluation will inform the adaptation and further devel-
opment of the fruehstArt intervention before potential large-scale implementation. Insights
will be shared with consortium partners and relevant stakeholders to enable refinement of
the programme and to derive implementation strategies, and policy recommendations for
the prevention of childhood overweight and obesity in Germany.

Limitations

Evaluating processes in real time may miss longer-term challenges or successes that
emerge after the evaluation period which can lead to bias and inaccuracy. Difficulties in
recruiting participants may lead to a smaller sample size than anticipated, which could
limit the validity of the results. Additionally, interviewing only a relatively small number
of participating families and paediatricians may not adequately capture the diversity of
experiences, perspectives, or contextual factors present across the full study sample and
all service providers. Another major challenge is the management of missing data, which
could introduce bias or reduce the statistical power of the analyses. However, missing data
is being minimised through user-friendly data collection via an e-health platform and a
regular reminder management.

Qualitative data also may introduce bias due to subjective interpretations by partic-
ipants or researchers making it difficult to draw general conclusions about this study’s
overall implementation process. The potential for selection bias also exists, as the families
and paediatricians who participate might have a greater interest in the topic or better
resources. Therefore, participating families and paediatricians might differ systematically
from those who do not, potentially skewing the results.

Lastly, all indicators of the Implementation Quality Index were self-developed and
therefore not psychometrically tested. This may limit the validity and reliability of the
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findings. To compensate for that, the development has undergone expert consultations
also including communication with the authors who developed the original version of
the index. Moreover, Adherence and Quality of Delivery were partly based on coach
self-assessments, which may introduce bias. However, the inclusion of parental evaluations
of coaching quality provides an additional external perspective, allowing us to validate
and contextualise the coaches’ ratings.

In addition, all four dimensions of the Implementation Quality Index were weighted
equally. While this approach follows the procedure proposed by Dowling and Barry [38]
and allows for comparability, it may not fully capture potential differences in the relative
importance of each dimension for implementation success. For this reason, the evidence
base will be continuously monitored throughout the project so that adjustments can be
made to the weighting of individual dimensions if necessary.

Conclusions and outlook

While this formative evaluation provides valuable insights into the implementation
of fruehstArt, some limitations concerning the feasibility and generalisability of findings
should be acknowledged. As implementation processes are highly context-dependent, the
transferability of findings to other healthcare settings or populations should be interpreted
with caution.

Moreover, the anticipated results have the potential to advance theoretical under-
standing of how contextual and behavioural factors influence implementation success
in childhood obesity prevention. By applying and potentially refining constructs of the
Consolidated Framework for Implementation Research (CFIR), this study may contribute
to the ongoing development of theory-driven approaches to designing and evaluating
preventive interventions in early childhood.

Finally, the results will also contribute to a stronger consideration of the connection
between formative and summative evaluation. If, as assumed, a connection between
implementation quality and effectiveness can be demonstrated, this would underpin the
importance of implementation in the context of evidence-based intervention development
and delivery.

If fruehstArt demonstrate effectiveness, it could serve as a model for broader im-
plementation within the German healthcare system. A scaled-up version might support
improvements in early prevention and intervention structures, thereby contributing to
healthier developmental trajectories in early childhood.

Supplementary Materials: The following supporting information can be downloaded at:
https:/ /www.mdpi.com/article/10.3390/children12121613/s1, Table S1: CFIR domains including
example questions.

Author Contributions: K.R. and V.F.: Conceptualisation, Methodology, Writing—original draft,
Visualisation, Project administration; K.D.: Conceptualization, Methodology, Writing—Review and
Editing, Supervision, Project administration, Funding acquisition; M.H. (Martin Hellmich), C.J., N.S.,
MR, DS, A.A,, S.S.: Funding acquisition, Writing—Review and Editing; A.H.,, KD.R,, LM, ].G.,
M.H. (Miriam Hehn)., I.B.: Writing—Reviewing and Editing. All authors have read and agreed to the
published version of the manuscript.

Funding: This study is funded by the Innovation Fund of the Federal Joint Committee, the
G-BA (0INVF21105).

Institutional Review Board Statement: Ethical approval has been provided by Fulda University of
Applied Sciences, approval number EK230322, and was confirmed on 29 September 2023. This study
has also been registered within the German Clinical Trial register (DRKS00030749).


https://www.mdpi.com/article/10.3390/children12121613/s1

Children 2025, 12,1613

16 of 18

References

Informed Consent Statement: All families, paediatricians and coaches are provided with a consent
form along with the study information, wherein they authorise the storage, handling, and linking
of all gathered data through their signature. To guarantee pseudonymisation, especially in terms of
data linking, all personal data (contact information) will be excluded from the data analysis. Contact
data will be stored separately and deleted after project completion. Pseudonymised research data
will be retained for at least 10 years per good research practice guidelines before deletion. Every
piece of survey data (written questionnaires, interviews, focus groups) is processed adhering to the
regulations of the European General Data Protection Regulation (EU GDPR) and its incorporation
into the German Federal Data Protection Act (BDSG).

Data Availability Statement: The data set will be available to all principal investigators. The
datasets generated for the current study will not be publicly available but will be available from the
corresponding author on reasonable request.

Acknowledgments: The fruehstArt project is conducted in collaboration with the following con-
sortium partners: Institute of Health Economics and Clinical Epidemiology (IGKE), University of
Cologne, Institute of Medical Statistics and Computational Biology (IMSB), University of Cologne, In-
stitute of Medical Sociology, Health Services Research and Rehabilitation Science (IMVR), University
of Cologne, German Sport University Cologne (DSHS), ISA—Institut fiir Soziale Arbeite. V., Academy
of Public Health Services (AOG), UniReha GmbH-Center for Prevention and Rehabilitation of the Uni-
versity Hospital Cologne, Fraunhofer Institute for Applied Information Technology FIT—Information
Systems group (Informatik 5)—RWTH Aachen University, BARMER, TK-Health insurance (Die Tech-
niker), AOK Rheinland /Hamburg—The health insurance company, IKK classic, HEK—Hanseatic
Health Insurance, St. Marien-Hospital gGmbH Diiren, Rheinische Friedrich-Wilhelms-University
Bonn, Municipal hospitals Monchengladbach GmbH, P.D. Society for Interdisciplinary Obesity Ther-
apy mbH—well & healthy (“wohl & gesund”) Obesity Centre Oberhausen, Rhineland Clinic Neuss
GmbH—Lukas Hospital, Asklepios Children’s Hospital Sankt Augustin GmbH.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

The following abbreviations are used in this manuscript:

BDSG German Federal Data Protection Act

BMI-SDS  BMI Standard Deviation Score

CFIR Consolidated Framework for Implementation Research
CG Control group

EU GDPR  European General Data Protection Regulation

1G Intervention group

KIGGS German Health Interview and Examination Survey for Children and Adolescents
MI Motivational Interviewing

RCT Randomised controlled trial

SES socioeconomic status

T0 Baseline

T1 Six months

T2 12 months

WHO World Health Organization

1.  World Obesity Federation. World Obesity Atlas 2022. Available online: https://s3-eu-west-1.amazonaws.com/wof-
files/World_Obesity_Atlas_2022.pdf (accessed on 9 November 2024).
2. World Health Organization. Obesity and Overweight. 2024. Available online: https://www.who.int/news-room/fact-

sheets/detail /obesity-and-overweight (accessed on 7 November 2024).
3. World Health Organization. Ending Childhood Obesity. 2016. Available online: https://www.who.int/publications/i/item /97
89241510066(accessed on 16 July 2024).


https://s3-eu-west-1.amazonaws.com/wof-files/World_Obesity_Atlas_2022.pdf
https://s3-eu-west-1.amazonaws.com/wof-files/World_Obesity_Atlas_2022.pdf
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/publications/i/item/9789241510066
https://www.who.int/publications/i/item/9789241510066

Children 2025, 12, 1613 17 of 18

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Simmonds, M.; Llewellyn, A.; Owen, C.G.; Woolacott, N. Predicting adult obesity from childhood obesity: A systematic review
and meta-analysis. Obes. Rev. 2016, 17, 95-107. [CrossRef] [PubMed]

Sommer, A.; Twig, G. The Impact of Childhood and Adolescent Obesity on Cardiovascular Risk in Adulthood: A Systematic
Review. Curr. Diabetes Rep. 2018, 18, 91. [CrossRef] [PubMed]

Freedman, D.S.; Mei, Z,; Srinivasan, S.R.; Berenson, G.S.; Dietz, W.H. Cardiovascular risk factors and excess adiposity among
overweight children and adolescents: The Bogalusa Heart Study. J. Pediatr. 2007, 150, 12-17.e2. [CrossRef] [PubMed]
Dadaczynski, K. Stand der Forschung zum Zusammenhang von Gesundheit und Bildung. Z. Fiir Gesundheitspsychologie 2012, 20,
141-153. [CrossRef]

Hartmann, A.S.; Hilbert, A. Psychosoziale Folgen von Adipositas im Kindes- und Jugendalter und Strategien zu deren Behandlung.
Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz 2013, 56, 532-538. [CrossRef]

Gurnani, M.; Birken, C.; Hamilton, J. Childhood Obesity: Causes, Consequences, and Management. Pediatr. Clin. N. Am. 2015, 62,
821-840. [CrossRef] [PubMed]

Smith, ].D.; Fu, E.; Kobayashi, M.A. Prevention and Management of Childhood Obesity and Its Psychological and Health
Comorbidities. Annu. Rev. Clin. Psychol. 2020, 16, 351-378. [CrossRef] [PubMed]

Schienkiewitz, A.; Brettschneider, A.-K.; Damerow, S.; Rosario, A.S. Overweight and obesity among children and adolescents in
Germany. Results of the cross-sectional KiGGS Wave 2 study and trends. J. Health Monit. 2018, 3, 15-22. [CrossRef] [PubMed]
Vogel, M.; Geserick, M.; Gausche, R.; Beger, C.; Poulain, T.; Meigen, C.; Korner, A.; Sobek, C.; Keller, E.; Pféffle, R.; et al.
Gewichtszunahme bei Kindern und Jugendlichen wahrend der COVID-19 Pandemie. Adipositas-Ursachen Folgeerkrankungen Ther.
2021, 15, 206-211. [CrossRef]

Grube, M.; Bergmann, S.; Keitel, A.; Herfurth-Majstorovic, K.; Wendt, V.; von Klitzing, K.; Klein, A.M. Obese parents--obese
children? Psychological-psychiatric risk factors of parental behavior and experience for the development of obesity in children
aged 0-3: Study protocol. BMC Public Health 2013, 13, 1193. [CrossRef] [PubMed]

Jebeile, H.; Kelly, A.S.; O'Malley, G.; Baur, L.A. Obesity in children and adolescents: Epidemiology, causes, assessment, and
management. Lancet Diabetes Endocrinol. 2022, 10, 351-365. [CrossRef] [PubMed]

Plachta-Danielzik, S.; Landsberg, B.; Johannsen, M.; Lange, D.; Miiller, M.]J. Determinants of the prevalence and incidence of
overweight in children and adolescents. Public Health Nutr. 2010, 13, 1870-1881. [CrossRef] [PubMed]

de Buhr, E.; Tannen, A. Parental health literacy and health knowledge, behaviours and outcomes in children: A cross-sectional
survey. BMC Public Health 2020, 20, 1096. [CrossRef] [PubMed]

Pawellek, M.; Matterne, U.; Brandstetter, S. Wie elterliche Gesundheitskompetenz mit Gesundheitsverhalten am Kind zusammen-
hangt. Public Health Forum. 2022, 30, 125-127. [CrossRef]

Kubb, C.; Foran, H.M. Online Health Information Seeking by Parents for Their Children: Systematic Review and Agenda for
Further Research. |. Med. Internet Res. 2020, 22, €19985. [CrossRef] [PubMed]

Landgren, K.; Quaye, A.A.; Hallstrom, E.; Tiberg, I. Family-based prevention of overweight and obesity in chil-dren aged
2-6 years: A systematic review and narrative analysis of randomized controlled trials. Child Ado-Lescent Obes. 2020, 3, 57-104.
[CrossRef]

Daniels, S.R.; Hassink, S.G. The Role of the Pediatrician in Primary Prevention of Obesity. Pediatrics 2015, 136, €275-€292.
[CrossRef] [PubMed]

Torbahn, G.; Lischka, J.; Joisten, C.; Weghuber, D. Padiatrische Versorgungstrukturen bei Adipositas 2023—Wo stehen wir?
Monatsschr Kinderheilkd 2023, 171, 784-795. [CrossRef]

Klein, S.; Krupka, S.; Behrendt, S.; Pulst, A.; Ble}, H.H. WeiSbuch Adipositas: Versorgungssituation in Deutschland: Gutachten
flir Johnson & Johnson Medical GmbH. Berlin: Medizinisch Wissenschaftliche Verlagsgesellschaft 2016. Available online:
https:/ /www.iges.com/e6666/e13520/e14611/e14613 /e14614/attr_objs14643 /IGES_PK_20.06.16_Ble_ger.pdf (accessed on
9 November 2024).

Kromeyer-Hauschild, K.; Wabitsch, M.; Kunze, D.; Geller, F,; Geifl, H.C.; Hesse, V.; von Hippel, A.; Jaeger, U.; Johnsen, D.;
Korte, W.; et al. Perzentile fiir den Body-mass-Index fiir das Kindes- und Jugendalter unter Heranziehung verschiedener
deutscher Stichproben. Monatsschrift Kinderheilkd. 2001, 149, 807-818. [CrossRef]

Koschollek, C.; Bartig, S.; Rommel, A.; Santos-Hovener, C.; Lampert, T. The health of children and adolescents with a migration
background in Germany—Results of the cross-sectional KiGGS Wave 2 study. J. Health Monit. 2019, 4, 7-28. [CrossRef] [PubMed]
Integration, M. Bevolkerung | Migration | Zahlen und Fakten | MDI. Available online: https://mediendienst-
integration.de/migration/bevoelkerung.html (accessed on 8 November 2024).

Davison, K.K.; Jurkowski, ].M.; Lawson, H.A. Reframing family-centred obesity prevention using the Family Ecological Model.
Public Health Nutr. 2013, 16, 1861-1869. [CrossRef] [PubMed]

Ohri-Vachaspati, P.; DeLia, D.; DeWeese, R.S.; Crespo, N.C.; Todd, M.; Yedidia, M.]. The relative contribution of layers of the
Social Ecological Model to childhood obesity. Public Health Nutr. 2014, 18, 2055-2066. [CrossRef] [PubMed]


https://doi.org/10.1111/obr.12334
https://www.ncbi.nlm.nih.gov/pubmed/26696565
https://doi.org/10.1007/s11892-018-1062-9
https://www.ncbi.nlm.nih.gov/pubmed/30167798
https://doi.org/10.1016/j.jpeds.2006.08.042
https://www.ncbi.nlm.nih.gov/pubmed/17188605
https://doi.org/10.1026/0943-8149/a000072
https://doi.org/10.1007/s00103-012-1637-6
https://doi.org/10.1016/j.pcl.2015.04.001
https://www.ncbi.nlm.nih.gov/pubmed/26210619
https://doi.org/10.1146/annurev-clinpsy-100219-060201
https://www.ncbi.nlm.nih.gov/pubmed/32097572
https://doi.org/10.17886/RKI-GBE-2018-022.2
https://www.ncbi.nlm.nih.gov/pubmed/35586172
https://doi.org/10.1055/a-1638-6103
https://doi.org/10.1186/1471-2458-13-1193
https://www.ncbi.nlm.nih.gov/pubmed/24341703
https://doi.org/10.1016/S2213-8587(22)00047-X
https://www.ncbi.nlm.nih.gov/pubmed/35248172
https://doi.org/10.1017/S1368980010000583
https://www.ncbi.nlm.nih.gov/pubmed/20338087
https://doi.org/10.1186/s12889-020-08881-5
https://www.ncbi.nlm.nih.gov/pubmed/32660459
https://doi.org/10.1515/pubhef-2022-0028
https://doi.org/10.2196/19985
https://www.ncbi.nlm.nih.gov/pubmed/32840484
https://doi.org/10.1080/2574254X.2020.1752596
https://doi.org/10.1542/peds.2015-1558
https://www.ncbi.nlm.nih.gov/pubmed/26122812
https://doi.org/10.1007/s00112-023-01804-9
https://www.iges.com/e6666/e13520/e14611/e14613/e14614/attr_objs14643/IGES_PK_20.06.16_Ble_ger.pdf
https://doi.org/10.1007/s001120170107
https://doi.org/10.25646/6074
https://www.ncbi.nlm.nih.gov/pubmed/35146251
https://mediendienst-integration.de/migration/bevoelkerung.html
https://mediendienst-integration.de/migration/bevoelkerung.html
https://doi.org/10.1017/S1368980012004533
https://www.ncbi.nlm.nih.gov/pubmed/23089267
https://doi.org/10.1017/S1368980014002365
https://www.ncbi.nlm.nih.gov/pubmed/25374257

Children 2025, 12, 1613 18 of 18

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

Hagemeier, A.; Oberste, M.; Rosenberger, K.D.; Roth, R.; Hellmich, M.; Fluegel, V.; Ruettger, K.; Dadaczynski, K.; Joisten,
C.; Mause, L.; et al. Evaluation of an innovative family-centered care and prevention intervention for overweight and obese
children—A mixed-methods study protocol of the German fruehstArt programme. BM]J, 2025; in press.

Dordel, S.; Koch, B.; Klein, D.; Graf, C. Der KiMo (Kindergarten Mobil)—Test: Motorikscreening fiir Kinder im Alter
von 3-6 Jahren. Testmanual. Available online: https://fitnessolympiade.de/pdfs/Testmanual KiMo.pdf (accessed on
15 November 2024).

Skivington, K.; Matthews, L.; Simpson, S.A.; Craig, P; Baird, J.; Blazeby, ] M.; Boyd, K.A.; Craig, N.; French, D.P;
Mclntosh, E.; et al. A new framework for developing and evaluating complex interventions: Update of Medical Research
Council guidance. BMJ 2021, 374, n2061. [CrossRef] [PubMed]

Saunders, R.P.; Ward, D.; Felton, G.M.; Dowda, M.; Pate, R.R. Examining the link between program implementa-tion and behavior
outcomes in the lifestyle education for activity program (LEAP). Eval. Program Plann. 2006, 29, 352-364. [CrossRef]
Damschroder, L.J.; Reardon, C.M.; Widerquist, M.A.O.; Lowery, ]. The updated Consolidated Framework for Implementation
Research based on user feedback. Implement. Sci. 2022, 17, 75. [CrossRef] [PubMed]

Damschroder, L.J.; Aron, D.C.; Keith, R.E.; Kirsh, S.R.; Alexander, J.A.; Lowery, ].C. Fostering implementation of health services
research findings into practice: A consolidated framework for advancing implementation science. Implement Sci 2009, 4, 50.
[CrossRef] [PubMed]

Hadjistavropoulos, H.D.; Nugent, M.M.; Dirkse, D.; Pugh, N. Implementation of internet-delivered cognitive behavior therapy
within community mental health clinics: A process evaluation using the consolidated framework for implementation research.
BMC Psychiatry 2017, 17, 331. [CrossRef] [PubMed]

Damschroder, L.J.; Lowery, ].C. Evaluation of a large-scale weight management program using the consolidated framework for
implementation research (CFIR). Implement Sci. 2013, 8, 51. [CrossRef] [PubMed]

Kinlin, L.M.; Oreskovich, S.M.; Dubrowski, R.; Ball, G.D.; Barwick, M.; Dettmer, E.; Haines, J.; Hamilton, J.; Kim, T.H.;
Klaassen, M.; et al. Managing Obesity in Young Children: A Multiple Methods Study Assessing Feasibility, Acceptability, and
Implementation of a Multicomponent, Family-Based Intervention. Child. Obes. 2022, 18, 409-421. [CrossRef] [PubMed]

Durlak, J.A.; DuPre, E.P. 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, 327-350. [CrossRef] [PubMed]

Dowling, K.; Barry, M.M. Evaluating the Implementation Quality of a Social and Emotional Learning Program: A Mixed Methods
Approach. Int. |. Environ. Res. Public Health 2020, 17, 3249. [CrossRef] [PubMed]

Kuckartz, U. Qualitative Inhaltsanalyse: Methoden, Praxis, Computerunterstiitzung; Beltz Juventa: Basel, Switzerland, 2012.

Dix, K.L; Slee, P.T.; Lawson, M.].; Keeves, ].P. Implementation quality of whole-school mental health promotion and students’
academic performance. Child. Adolesc. Ment. Health 2012, 17, 45-51. [CrossRef] [PubMed]

Lau, R.; Stevenson, F; Ong, B.N.; Dziedzic, K.; Eldridge, S.; Everitt, H.; Kennedy, A.; Kontopantelis, E.; Little, P.; Qureshi, N.; et al.
Addressing the evidence to practice gap for complex interventions in primary care: A systematic review of reviews protocol. BM]
Open 2014, 4, 005548. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://fitnessolympiade.de/pdfs/Testmanual_KiMo.pdf
https://doi.org/10.1136/bmj.n2061
https://www.ncbi.nlm.nih.gov/pubmed/34593508
https://doi.org/10.1016/j.evalprogplan.2006.08.006
https://doi.org/10.1186/s13012-022-01245-0
https://www.ncbi.nlm.nih.gov/pubmed/36309746
https://doi.org/10.1186/1748-5908-4-50
https://www.ncbi.nlm.nih.gov/pubmed/19664226
https://doi.org/10.1186/s12888-017-1496-7
https://www.ncbi.nlm.nih.gov/pubmed/28899365
https://doi.org/10.1186/1748-5908-8-51
https://www.ncbi.nlm.nih.gov/pubmed/23663819
https://doi.org/10.1089/chi.2021.0221
https://www.ncbi.nlm.nih.gov/pubmed/35085455
https://doi.org/10.1007/s10464-008-9165-0
https://www.ncbi.nlm.nih.gov/pubmed/18322790
https://doi.org/10.3390/ijerph17093249
https://www.ncbi.nlm.nih.gov/pubmed/32392698
https://doi.org/10.1111/j.1475-3588.2011.00608.x
https://www.ncbi.nlm.nih.gov/pubmed/22518095
https://doi.org/10.1136/bmjopen-2014-005548
https://www.ncbi.nlm.nih.gov/pubmed/24958212

	Introduction 
	Methods 
	The FruehstArt Intervention 
	The Evaluation Design of FruehstArt 
	Objectives and Research Questions 
	Study Design 
	Participants and Recruitment Strategies 
	Instruments 
	Data Analyses 

	Discussion 
	References

