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Abstract 

Background

Screen media use in early childhood is associated with increased risk for health and 

developmental problems. A preventive intervention during a regular examination in 

pediatric practices aims to prevent dysregulated screen time by children under three 

years of age. This protocol describes a process evaluation with the aim of under-

standing how to implement most effectively a complex intervention to prevent dysreg-

ulated screen time in childhood. For this purpose, the process evaluation combines 

two frameworks to identify both the implementation process and the relevant contex-

tual factors.

Methods

The focus of this process evaluation is a nation-wide, cluster-randomized controlled 

trial with a complex intervention. Two-thirds of all pediatric practices registered with 

Professional Association of Pediatricians in Germany received the intervention mate-

rials with the option to participate in May 2022, while one-third maintain as usual. 

Since than an app has been collecting children’s screen time and developmental 

diagnostic parameters using a longitudinal parent survey. The process evaluation 

will examine the implementation process following the RE-AIM scheme (Reach, 

Effectiveness, Adoption, Implementation, and Maintenance) as well as the relevant 

contextual factors influencing the effectiveness of the implementation process follow-

ing the Consolidated Framework for Implementation Research. Data collection will 

include quantitative and qualitative methods. Measurement points are at the start of 

the intervention, several times during the ongoing intervention and after two years. 
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The two groups of people will be interviewed: Pediatricians who use the intervention 

in their practice and parents who have received the intervention.

Discussion

This protocol illustrates the process evaluation of a complex, app-based intervention 

in pediatric practices. It combines the two frameworks RE-AIM and CFIR and thus 

covers all aspects of the evaluation of the implementation process of a complex 

intervention.

Trial register number

DRKS00032258; https://drks.de/search/en/trial/DRKS00032258.

Introduction

Studies show that early screen exposure can lead to serious problems for children’s 
health and development, but the correlations have not yet been fully explored. Exces-
sive Screen media use in infancy and early childhood is associated with behavioral 
disorders [1–5], speech development delays [6,7], motor development problems [2,8], 
obesity [5,9,10], insulin resistance and diabetes mellitus type 2 [11,12], altered corti-
cal EEG activity [13] and sleeping problems [9,14,15]. One study found correlations 
between screen time according to ScreenQ and the parameters of fractional anisot-
ropy and radial diffusivity in brain white matter tracts related to language, executive 
function, and emergent reading skills in preschool-aged children [16].

National organizations in Germany, such as the Professional Association of Pediatri-
cians (BVKJ) [17], the Federal Centre for Health Education (BZgA) [18], and the national 
guideline on screen media use [19] do not recommend screen media use by children 
under three years of age. They recommend a maximum of 30 minutes per day for three 
to six year olds. In 2022, screen time for three- to five-year-olds increases, with 93 
minutes per day for boys and 83 minutes for girls, according to a survey of mothers of 
children ages three to 13 years (n = 1,176) [20]. However, the actual screen time exceed 
the recommendations for infants and toddlers many times over.

Previous studies of intervention to reduce children’s screen time showed incon-
sistent efficiencies [21]. Educating parents about the dangers of their children’s early 
screen use can potentially help [22]. However, there is a lack of effective intervention 
on early prevention. The development of an effective intervention to prevent dys-
regulated screen time in childhood should consider both the content and context of 
the intervention [23]. The process evaluation examines these two aspects and will 
optimize the intervention and provide valuable information for further planning and 
control.

The intervention study

The process evaluation refers to the Germany-wide randomized controlled trial 
(Screen free till 3 abbr. BB3). BB3 is a complex intervention with routine parent 
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education in pediatric practices to prevent active and passive screen media use by children under three years of age. 
In addition, there is an app-based longitudinal parent survey on screen time and child development. Pediatricians per-
form this intervention in practices during the regular examination of children aged about six months defined in the child 
guideline by the Federal Joint Committee of Germany [24]. These examinations check the general state of health and the 
age-appropriate development of children and adolescents.

First, all practices in the intervention group received a starter pack with the study materials (Return postcard, waiting 
room poster, 100 signal stickers) in May 2022. The practices participate in the study by self-selection.

•	 Pediatricians find information about the study and the procedure in the study description. Further information and multi-
plier training is available on the project website.

•	 The intervention includes hanging the waiting room poster in the practice and distributing the signal stickers. The 
pediatricians stick the signal sticker in the children’s examination booklet. The main recommendations of BB3 are to 
engage the child without the use of screen media at least until the age of three; to enjoy meals free from screen media; 
to avoid screen media running in the background; and to avoid screen media use themselves in the presence of the 
child. The signal sticker sticks out like a bookmark and reminds parents of the project at least every time they visit the 
pediatrician.

•	 The project website provides scientific information, assistance in implementing the recommendations in the family envi-
ronment and a parent newsletter with e-mail notification.

The longitudinal evaluation takes place via a parent survey in the app my ‘pediatric practice’ (to German PraxisApp ‘Meine 
pädiatrische Praxis’) of the BVKJ. The App surveys take place when the child is six months, one year, two years and 
three years old. The first is pre-interventional. The app survey collects the daily screen times of the parents and the child 
as well as developmental diagnostic parameters. The developmental diagnostic questions are based on the specifica-
tions of examinations [24] and include gross motor skills, fine motor skills, language skills, cognitive skills, and social and 
emotional skills. In addition, the Short-CIUS [25] is integrated into the app survey as an indicator for an internet-related 
disorder of the parents. The main study on the effectiveness of the intervention is still ongoing at the time of writing this 
manuscript.

Aims and objectives

The process evaluation has the basic aim to investigate the implementation process of the Germany-wide BB3 interven-
tion study in the two dimensions of pediatric practices and parents. The objectives are in detail:

1.	Evaluation of the reach, effectiveness, adoption, implementation and maintenance of the BB3 intervention in pediatric 
practices in Germany.

2.	Evaluation of the intervention with regard to the participation of parent-child pairs.

3.	 Identifying barriers and facilitators to the implementation and development of the BB3 intervention study, including eco-
nomic, political, social, and individual contextual factors.

Materials and methods

Study design

The mixed-methods process evaluation is based on the BB3 intervention and logical model according to the MRC Guid-
ance for process evaluation of complex interventions [26]. The process evaluation, based on the two frameworks RE-AIM 
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[27,28] and Consolidated Framework for Implementation Research (CFIR) [29,30]. It evaluates the implementation 
process and the relevant contextual factors. The RE-AIM framework assessed the results of the implementation process 
based on the five criteria: Reach, Effectiveness, Adoption, Implementation, and Maintenance. The CFIR framework evalu-
ates the relevant contextual factors that promote or inhibit the outcomes of the implementation process. This includes the 
five major domains: Characteristic of Intervention, Outer Setting, Inner Setting, Individual Characteristics, and Implemen-
tation Process. For more details see Table 1.

Recruitment

As part of the main study, two-thirds (2,581) of all pediatric practices registered with BVKJ were randomized to the 
intervention group. They received the intervention materials in May 2022 and participate in self-selection. All pediatric 
practices that are not in the intervention group are automatically in the control group and provide treatment as usual. 
The app recruits parents of children born in 2022 to take part in the app survey. Pediatric practices in Germany are 
already distributing the app to parents of their patients and using it, e.g., to make appointments. The app registers the 
parent-child pairs through their pediatrician practice. The previous cluster-randomization assigns the parent-child pairs 
participating in the parent survey to the intervention and control group. The study recruits pediatricians and parents since 
May 15, 2022.

Table 1.  Framework of the process evaluation of BB3 intervention study.

RE-AIM- and CFIR-Framework Project definition Data type and source

Intervention Characteristics

  BB3 relative advantage of the intervention compared to standard care, adaptability 
of intervention

expert interviews, documentary 
analysis

Outer Setting

  external information and 
strategies

corona pandemic, digitization, media recommendations from BVKJ, regular 
examinations

literature research, expert inter-
views, parent interviews

Inner Setting

  practices structural features, networks and communication, climate of implementation literature research, expert 
interviews

  families sociodemographic factors literature research, app survey

Individual Characteristics

  pediatricians personal characteristics expert interviews

  parents knowledge and conviction, personal characteristics parent interviews

Implementation Process

  Reach absolute number, proportion and representativeness of participants in the app 
survey and of the use of the project website

app survey, website analysis

  Effectiveness impact of economic effects in practices, reduction of screen times and associ-
ated health problems

expert interviews, app survey

  Adoption absolute number, proportion, and representativeness of participating practices, 
interested institutions, settings of the persons involved

returned postcards, website analy-
sis, expert interviews

  Implementation applicability of the intervention, fidelity (protocol-compliant implementation in 
practices),
adaptations made to interventions and implementation strategies

telephone survey, documentary 
analysis, expert interviews, parent 
interviews

  Maintenance absolute number, proportion and representativeness of participating practices 
and parents after one year, extent to which the intervention becomes part of the 
routine organizational practices and guidelines

returned postcards, app survey, 
expert interviews, parent interviews

BB3: screen free till 3; RE-AIM: Reach, Effectiveness, Adoption, Implementation, Maintenance; CFIR: Consolidated Framework for Implementation 
Research.

https://doi.org/10.1371/journal.pone.0324012.t001

https://doi.org/10.1371/journal.pone.0324012.t001
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Logic model

The logic model following MRC Guidance [26] visualizes the process of BB3 intervention and underlying contextual fac-
tors. Fig 1 shows the implementation process which is evaluated using the RE-AIM analysis. The implementation process 
will influence individual outcomes for parents and children and therefore the effectiveness of the BB3 intervention. It also 
will identify the economic, political, cultural, social, structural, and individual contextual factors according to the CFIR 
framework that will facilitate or hinder the overall intervention process. Table 1 defines the criteria of the RE-AIM analysis 
and CFIR framework. It also describes the related data collection methods.

Implementation process

A research team at University of Witten/Herdecke (UW/H) has developed the BB3 intervention for the prevention of 
screen media use by children under 3 years of age. The research team conducted the implementation process in pediatric 
practices in cooperation with BVKJ Service GmbH and an interdisciplinary team of experts. Fig 2 presents the process of 
implementing the BB3 intervention. The research team developed the intervention materials and made them available to 
pediatric practices in the intervention group through mailings. In addition, the research team developed multiplier training 

Fig 1.  Logic model of BB3 intervention study. The logic model visualizes the BB3 intervention characteristics and material (blue box). It shows the 
implementation process and outcomes by the RE-AIM analysis (yellow box). The gray box illustrates the mechanisms of impact on the screen use of 
parents and their children as well as the developmental parameters of the children. The results of the RE-AIM analysis will lead to an adjustment of the 
BB3 intervention characteristics and material and the implementation process. The economic, political, cultural, social, structural, and individual contex-
tual factors (green box) following the CFIR framework will influence the development of the BB3 intervention characteristics and material, the implemen-
tation process and outcomes, and the individual outcomes for parents and children. In addition, the implementation process will influence structures 
in pediatric practices, and the overall outcomes of the intervention potentially will affect the development of guidelines and the routine organizational 
practices. BVKJ: Professional Association of Pediatricians; RE-AIM: Reach, Effectiveness, Adoption, Implementation, Maintenance; CFIR: Consolidated 
Framework for Implementation Research.

https://doi.org/10.1371/journal.pone.0324012.g001

https://doi.org/10.1371/journal.pone.0324012.g001
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for pediatricians and other pediatric practice staff. Since then, the pediatricians have been carrying out the intervention in 
their practices. This includes a short parent education with advice on the dangers of screen media use in early childhood 
and giving access to more information. Parents give their children access to intervention by establishing age-appropriate 
use of screen media. The BVKJ makes the app with the integrated parent survey available to all pediatric practices in 
Germany. Pediatric practices distribute the app to parents of their patients.

Data collection and analysis

The BVKJ documentation of the randomized pediatric practices provides the basis for the RE-AIM and CFIR analysis 
supported by multidimensional quantitative (Table 2) and qualitative methods.

Quantitative data collection.  Practice documentation and return postcard: the documentation includes for all 
intervention practices information about the practice and participation. This data collection started in year 2022.
Telephone survey: We conducted a telephone survey via a call center at the beginning of the intervention in July 2022. 
A random sample of 800 intervention practices participated. The survey included eight questions on the following topics: 
position of contact person, receipt of materials, implementation, benefit and recommendation of BB3 intervention, need for 
further help or materials. This data collection has already been completed.
App survey: the parent survey takes place via a mobile app since June 2022. The app activates a parent survey at four 
times depending on the child’s age: 6 months (pre-interventional), 1, 2 and 3 years. The participants answer a ques-
tionnaire about their socio-demographics. Paper-pencil survey: As part of a sub-study “BLIKK Media”, we conducted 
paper-pencil survey on the topic of screen media in pediatric practices with BB3 intervention. The questionnaires from the 
app survey and the paper-pencil survey are identical.

Fig 2.  Implementation process of the BB3 intervention study. UW/H: University of Witten/Herdecke; BVKJ: Professional Association of Pediatri-
cians; Monks – Ärzte im Netz (Monks – Doctors on the net): App provider; pediatric practices (intervention): two-thirds of all pediatric practices registered 
with the BVKJ that have access to the intervention material; pediatric practices (control): one-thirds of all pediatric practices registered with the BVKJ.

https://doi.org/10.1371/journal.pone.0324012.g002

https://doi.org/10.1371/journal.pone.0324012.g002
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The integrated short CIUS “Compulsive Internet Use Scale” [25] with five ordinal-scaled questions indicates risky, 
harmful, or dependent internet use by parents. Website analysis: the website analysis evaluates the frequency of use of 
the project website, registrations for parent newsletter and inquiries via the contact form on the project website.

Qualitative data collection.  The qualitative data analysis includes expert interviews [31] and semi-structured parent 
interviews according to Kruse [32] as well as qualitative feedback from the contact form of the website and professional 
congresses. The interviews take place face-to-face and by telephone, with the audio sequence recorded for later 
transcription. The interview language is German. The study recruits pediatricians and parents to participate in the semi-
structured interviews from September 1, 2022 to September 1, 2024.
Expert interviews: The sample size will be around 15 pediatricians. The group of experts is in itself homogeneous. Hen-
nink and Kaiser (2022) found saturation in a homogeneous sample of 9–17 interviews [33]. We will adjust the sample size 
according to information power and potential for saturation in the ongoing analysis. We determine the information power 

Table 2.  Quantitative data collection.

Methods Data source Data collection

Practice Documentation return postcard, address list practice name and practicing physicians;
specialty;
practice address;
use of the app (yes, no);
return of the return card to confirm participation in the BB3 intervention (yes, no);
reordering of materials;
follow-up questions;
feedback via contact form on the BB3 website

Telephone survey call center, survey position of contact person;
receipt of materials;
benefit and recommendation of BB3 intervention;
need for further help or materials

App Survey mobile app, parent survey position of the respondent (mother, father, foster parents, other);
child’s living circumstances (child lives permanently with both parents, alternating with 
both, only with mother or father, with foster parents, other);
mother’s and father’s highest education degree (advanced school-leaving certifi-
cate, intermediate school-leaving certificate, lower school-leaving certificate, without 
school-leaving certificate);
the duration (hours per day) that respondent spends with the child on working days and 
weekends;
nationality and migration background of the child (yes, no);
number and age of siblings;
illnesses of family members;
age of the child (years and months);
week of birth;
high-risk pregnancy and hospital treatment after birth (yes, no);
congenital diseases of the child;
own satisfaction with the child’s development;
care by childminder, grandma, aunt or others (yes, no);
medical treatment of the child (yes, no);
whether the child has its own room (Yes; No, the child sleeps in the parents’ bedroom 
with them; No, the child shares the room brother/sister/siblings);
Short CIUS

Website Analysis project website frequency of use;
registrations for parent newsletter;
contact form on the project website

BB3: screen free till 3; mobile app: PraxisApp “Meine pädiatrische Praxis”, ‘pediatric practice’; BVKJ: Professional Association of Pediatricians; CIUS: 
Compulsive Internet Use Scale

https://doi.org/10.1371/journal.pone.0324012.t002

https://doi.org/10.1371/journal.pone.0324012.t002
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based on the criteria according to Malterud et al. (2015): the aim of the study, sample specificity, use of established theory, 
quality of dialogue, and analysis strategy [34]. The actual sample should be as heterogeneous as possible, which means 
that participants should have different additional qualifications and years of experience and bring different opinions and 
ideas to the interview. To determine saturation, we follow the method of Guest et al. (2020) [35].

Pediatricians who themselves run or work in an established pediatric practice are included. Practices should be in the 
intervention group and thus have received the materials by mail. To find out what motivations pediatricians had to partic-
ipate or not, we conduct interviews with pediatricians who are actively participating and interviews with pediatricians who 
are not actively participating. Various methods recruit participants: professional congresses, e-mail and telephone inqui-
ries. An interdisciplinary team develops an interview that contains nine superordinate categories: experience, relevance, 
acceptability, reach, understandability, applicability and feasibility, facilitation and complications. A separate questionnaire 
is about the socio-demographics of the participants: level of expertise, gender, age, and years in profession.
Parent interviews: semi-structured interviews according to Kruse [32] will be conducted with around 20 parents. Hennink 
and Kaiser (2022) found saturation in a homogeneous sample of 9–17 interviews [33]. With the sample of parents, the 
sample is heterogeneous. Parents’ opinions regarding children’s screen media consumption can differ greatly. However, 
we assume that the interviews with parents will be longer in time and fuller in content than interviews with pediatricians. 
We will adjust the sample size according to information power and potential for saturation in the ongoing analysis. We 
determine the information power based on the criteria according to Malterud et al. (2015): the aim of the study, sample 
specificity, use of established theory, quality of dialogue, and analysis strategy [34]. The actual sample should be as 
heterogeneous as possible, which means that participants should bring different opinions and ideas to the interview. To 
determine saturation, we follow the method of Guest et al. (2020) [35].

The sample is composed of parents who have at least one child under the age of three. Parents who have received the 
signal sticker in their pediatric practice can take part in the interviews. We also conduct interviews with parents who have 
not yet received the stickers to keep the heterogeneity of the sample as high as possible. The study includes people from 
different professions, places of residence, ages, nationalities, and ethnic background. Another requirement is that a child 
resides with the respondent. Various methods recruit participants: project website and public spaces. An interdisciplinary 
team develops a guideline interview that contains seven superordinate categories: experiences, acceptance, comprehen-
sibility, novelty, feasibility, facilitation and complications. A separate questionnaire is about the socio-demographics of the 
participants: family function (mother, father, other), gender, age, nationality, number and age of children.
Website analysis: people interested in the project can send e-mails to the research team via a contact form on project 
website. The qualitative analysis will use the feedback on the BB3 intervention.

Quantitative data analysis.  The distributions of the collected data will be described separately for the different 
collectives by means of suitable characteristics of descriptive statistics.

Qualitative data analysis.  With the help of qualitative data analysis, we want to find out how effective this form 
of care is on parents’ media behavior, whether parents accept the recommendations from the intervention and, if 
necessary, a change of behavior takes place. The qualitative data analysis examined whether parents can implement 
the recommendations in their everyday life and what makes this easier. In addition, we want to find out what difficulties 
parents have in keeping their children away from screen media. With the qualitative results, we also want to find out which 
motivators made parents and pediatricians participate. We investigate how relevant the prevention of screen media use 
in childhood is from the perspective of pediatricians and what facilitation they experience by using the BB3 materials. 
The qualitative content analysis is carried out separately from the quantitative analysis. It is intended to complement and 
contextualize the results of the quantitative analysis, particularly with regard to the contextual factors that influence the 
effectiveness of the complex intervention.

The interviews are digitally recorded and manually transcribed. All identifiable comments are anonymized in the tran-
scripts. The qualitative content analysis is carried out according to Mayring [36]. The qualitative analysis includes all 
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qualitative data, such as interview transcripts, e-mails, and free text answers from online-surveys. Adjustments and justi-
fications for all changes are noted, analyzed and summarized. The content analysis is based on the questions described 
in the protocol. The summary is chosen as the basic technique. The analysis follows a flow model with the analysis units: 
coding unit, context unit and evaluation unit. A system of categories is worked out, based on which the material is coded. 
The research team interprets the compiled results of the qualitative content analysis with regard to the following questions. 
The analysis process is checked for compliance with the content analysis quality criteria (reliability, validity).

Compliance with ethical guidelines

Ethics committee.  All described studies and evaluations are performed with the approval of the responsible ethics 
committee, in accordance with national law, and in accordance with the Declaration of Helsinki of 1975 (in the current, 
revised version). For the process evaluation, a positive vote (No. 193/2020 of 15.10.2020) of the ethics committee of the 
University of Witten/Herdecke (Ethik-Kommission der Universität Witten/Herdecke) is available.

Data privacy.  Participation in the study is voluntary. All participants will be informed about the study in advance 
and will give their written consent. The consent to participate in the study can be revoked at any time and without 
disadvantages. The withdrawal can be made without giving reasons. The UW/H collects the quantitative and qualitative 
data pseudonymized (app survey) or anonymized (transcribed interviews). The interviews will be transcribed. Any 
information that could identify the interviewee will be deleted from the transcript. The provisions of confidentiality and the 
German Federal Data Protection Act (BDSG) are guaranteed.

Study status

In May 2022, 2,581 pediatric practices registered with the BVKJ received the intervention materials. Since June 2022, 
participating pediatricians from the intervention group have been placing the signal stickers in the yellow examination 
booklets at regular examination and parents have been participating in the app survey. The article of the baseline survey 
of the BB3 intervention study shows that the socio-demographics of the parents-child pairs are similar to the population. 
In addition, significant correlations were found between high parental screen time and child development parameters [37]. 
Furthermore, the participation rate of pediatricians and demand for materials is high [38].

Discussion

To our knowledge, this protocol describes the first process evaluations of an app-based study and complex intervention in 
outpatient pediatrics. The process evaluation combines two frameworks (RE-AIM and CFIR) and thus covers all aspects 
of the evaluation of the implementation process of a complex intervention. Implementation is multidimensional: first, struc-
tured parent education takes place in pediatric practices, then parents pass the intervention on to their children, which is 
why the process evaluation examines implementation outcomes and contextual factors at both levels. The quantitative 
and qualitative data will be collected in a multifaceted manner. The data collection will use methods before, during and 
two years after the start of the intervention study. The pre-intervention analysis is the baseline survey of parent-child pairs 
in the app survey. The short-term analysis will determine how well the intervention has started, as well as the participa-
tion rate of practices and parents. In addition, it is possible to see at the outset what problems there may have been with 
implementation in the pediatric practices or with the app survey. The medium-term analysis examines whether there is 
intervention fidelity and whether the project will be continued. The long-term analysis determines what experience pedi-
atricians and parents have had with the BB3 intervention. The main study examines the screen use and development 
of children from 6 months to 3 years of age. The study collects participation rates and material orders. It also examined 
Maintenance until the end of the main study. We conduct the interviews of process evaluation spread over two years.

Interviews will identify extrinsic and intrinsic motivators that entice pediatricians and parents to participate in the BB3 
intervention study. The qualitative content analysis should help to understand and explain the outcomes of the quantitative 
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analysis using RE-AIM. The BVKJ is relevant to the profession and should therefore be a strong motivating factor for pedi-
atricians to participate in the BB3 intervention study. Pediatricians exude a natural authority, which may persuade parents 
to implement the intervention. The materials are designed to provide parents with direct recommendations and support 
for using screen media and easy access to information. Parents are expected to take the risks seriously, show insight and 
understanding, and adapt their media behavior and that of their children.

The process evaluation uses RE-AIM and CFIR to determine how well the complex intervention is already implemented 
in pediatric practices and what actions still need to be taken to fully establish the intervention in outpatient pediatric care. 
The process evaluation will help understand how to implement a complex intervention in pediatric practices and how to 
reach parents for participation. The process evaluation will support the sustainability of the BB3 intervention and pro-
vide guidance for future complex interventions in pediatric health care research. Due to the novelty of digital research 
in outpatient pediatrics, this evaluation can be a basis for the development of future studies beyond the boundaries of 
pediatric health care research. Studies worldwide have shown that high screen media exposure in early childhood is 
associated with several health problems and developmental delays [2,5,13]. There are guidelines with recommendations 
on age-appropriate media times to reduce children’s screen time. The World Health Organization guidelines, recommend 
that children under the age of 2 should not spend any time on screens and children aged 2–4 should spend no more than 
60 minutes a day [39]. The American Academy of Pediatrics (AAP) recommends no screen media exposure for children 
between 0 and 18 months [40]. In Germany, it is recommended to keep children away from screen media in the first 3 
years of life [19]. Qualitative research has shown that parents are not well informed about guidelines on screen time for 
children [41,42]. The BB3 intervention mediates the recommendations of the German guideline. In the interviews, we will 
ask pediatricians and parents about their attitudes and acceptability towards the no screen till three recommendation. 
We will ask Pediatricians whether they agree with the recommendation and what they would change. We will evaluate 
whether parents can implement the recommendation or have difficulties. The process evaluation will examine whether 
pediatricians and parents find this, in comparison to other guidelines, strong screen limitation appropriate and feasible. 
The BB3 intervention study could promote the tightening of international WHO or other countries’ recommendations for 
screen time for infants and young children. This is possible in the case of proven effectiveness in the main study and 
approval and implementation of the recommendation by pediatricians and parents. In addition, the process evaluation will 
show how effectively parent education on screen time can be integrated into a routine examination in pediatric practices. 
Due to the cheap materials and easy implementation, the BB3 intervention will be applicable to other contexts with differ-
ent healthcare systems. The materials can also be used in other areas, e.g., kindergartens and schools.

Intervention practices received a starter pack of materials containing a postcard by mail. To confirm participation, pedi-
atric practices can stamp the postcard with their practice stamp and send it back to the sender. The number of returned 
postcards may differ from the actual participation rate, since sending the participation card is another effort. Employees 
in pediatric practices possibly save time and pediatricians start placing the signal sticker straight away. However, we can 
approximately determine the participation rate without a return postcard via repeat orders and general e-mail exchanges 
with the randomized practices.

In July 2022, one month after the start of the study, a telephone survey was conducted with randomized practices, 
including questions about the arrival of the starter pack, use of the materials and the practice’s initial assessment of the 
project. Most of the respondents are medical assistants. Especially in large practices, it can happen that a person is 
reached on the phone who is not involved in the BB3 study in their area of activity and does not know about it. As a result, 
the results of the telephone survey (participation, recommendation, etc.) may differ from the actual results. The data from 
the telephone survey serve to provide an overview of the arrival of the materials. Medical assistants accept the starter 
packs in most cases and pass them on to the pediatricians. In addition, pediatricians are difficult to reach for a survey. 
Therefore, it is useful to ask this questionnaire about the arrival of materials to medical assistants. We will generate more 
detailed information in the expert interviews.
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A participation rate of parents can be determined via the app survey. This is done by assigning parents to their pediatric 
practice in the app. In this way, a local allocation of the participating parents can be made via the practice using the prac-
tice contact list. In the app survey, the second survey (U6) asks about the signal sticker in the yellow examination booklet. 
How many parents receive the signal stickers could be determined in real time using QR code tracking, which the QR code 
on signal stickers and waiting room posters does not yet have. However, conclusions about the number of signal stickers 
distributed can be drawn approximately from the number of stickers sent to pediatrician practices. An app survey can be 
a barrier for parents with lower income or limited digital literacy. In addition, not all pediatric practices in Germany use the 
app and distribute it to parents of patients. Both aspects can lead to a selection bias. To counteract this, we are collecting 
data as part of a sub-study “BLIKK Media” using a parent questionnaire in paper pencil, with a smaller sample size.

Acknowledgments

We would like to thank all pediatricians and staff in pediatric practices for conducting the intervention and all participants in 
the study.

Author contributions

Conceptualization: Hanno Krafft, Tobias Maurer, David Martin, Silke Schwarz.

Data curation: Tobias Maurer.

Formal analysis: Tobias Maurer, Silke Lange.

Investigation: David Martin, Silke Schwarz.

Methodology: Juliane Schemmer.

Project administration: Juliane Schemmer.

Software: Anke Emgenbroich, Sean Monks.

Supervision: David Martin, Silke Schwarz.

Writing – original draft: Juliane Schemmer.

Writing – review & editing: Hanno Krafft, Tobias Maurer, Silke Lange, Anke Emgenbroich, Sean Monks, David Martin, 
Silke Schwarz.

References
	1.	 Santos RMS, Mendes CG, Marques Miranda D, Romano-Silva MA. The association between screen time and attention in children: a systematic 

review. Dev Neuropsychol. 2022;47(4):175–92. https://doi.org/10.1080/87565641.2022.2064863 PMID: 35430923

	2.	 Li C, Cheng G, Sha T, Cheng W, Yan Y. The relationships between screen use and health indicators among infants, toddlers, and preschoolers: a 
meta-analysis and systematic review. Int J Environ Res Public Health. 2020;17(19):7324. https://doi.org/10.3390/ijerph17197324 PMID: 33036443

	3.	 Chen J-Y, Strodl E, Huang L-H, Chen Y-J, Yang G-Y, Chen W-Q. Early electronic screen exposure and autistic-like behaviors among preschoolers: 
the mediating role of caregiver-child interaction, sleep duration and outdoor activities. Children (Basel). 2020;7(11):200. https://doi.org/10.3390/chil-
dren7110200 PMID: 33126543

	4.	 Kushima M, Kojima R, Shinohara R, Horiuchi S, Otawa S, Ooka T, et al. Association between screen time exposure in children at 1 year of age 
and autism spectrum disorder at 3 years of age: the Japan Environment and Children’s Study. JAMA Pediatr. 2022;176(4):384–91. https://doi.
org/10.1001/jamapediatrics.2021.5778 PMID: 35099540

	5.	 Zhang Y, Tian S, Zou D, Zhang H, Pan C-W. Screen time and health issues in Chinese school-aged children and adolescents: a systematic review 
and meta-analysis. BMC Public Health. 2022;22(1):810. https://doi.org/10.1186/s12889-022-13155-3 PMID: 35459156

	6.	 Byeon H, Hong S. Relationship between television viewing and language delay in toddlers: evidence from a Korea national cross-sectional survey. 
PLoS One. 2015;10(3):e0120663. https://doi.org/10.1371/journal.pone.0120663 PMID: 25785449

	7.	 Qu G, Hu W, Meng J, Wang X, Su W, Liu H, et al. Association between screen time and developmental and behavioral problems among children 
in the United States: evidence from 2018 to 2020 NSCH. J Psychiatr Res. 2023;161:140–9. https://doi.org/10.1016/j.jpsychires.2023.03.014 PMID: 
36924568

https://doi.org/10.1080/87565641.2022.2064863
http://www.ncbi.nlm.nih.gov/pubmed/35430923
https://doi.org/10.3390/ijerph17197324
http://www.ncbi.nlm.nih.gov/pubmed/33036443
https://doi.org/10.3390/children7110200
https://doi.org/10.3390/children7110200
http://www.ncbi.nlm.nih.gov/pubmed/33126543
https://doi.org/10.1001/jamapediatrics.2021.5778
https://doi.org/10.1001/jamapediatrics.2021.5778
http://www.ncbi.nlm.nih.gov/pubmed/35099540
https://doi.org/10.1186/s12889-022-13155-3
http://www.ncbi.nlm.nih.gov/pubmed/35459156
https://doi.org/10.1371/journal.pone.0120663
http://www.ncbi.nlm.nih.gov/pubmed/25785449
https://doi.org/10.1016/j.jpsychires.2023.03.014
http://www.ncbi.nlm.nih.gov/pubmed/36924568


PLOS One | https://doi.org/10.1371/journal.pone.0324012  May 19, 2025 12 / 13

	 8.	 Martins CM de L, Bandeira PFR, Lemos NBAG, Bezerra TA, Clark CCT, Mota J, et al. A network perspective on the relationship between screen 
time, executive function, and fundamental motor skills among preschoolers. Int J Environ Res Public Health. 2020;17(23):8861. https://doi.
org/10.3390/ijerph17238861 PMID: 33260528

	 9.	 Guzmán V, Lissner L, Arvidsson L, Hebestreit A, Solea A, Lauria F, et al. Associations of sleep duration and screen time with incidence of over-
weight in European children: the IDEFICS/I.Family cohort. Obes Facts. 2022;15(1):55–61. https://doi.org/10.1159/000519418 PMID: 34724664

	10.	 Hu J, Ding N, Yang L, Ma Y, Gao M, Wen D. Association between television viewing and early childhood overweight and obesity: a pair-matched 
case-control study in China. BMC Pediatr. 2019;19(1):184. https://doi.org/10.1186/s12887-019-1557-9 PMID: 31176368

	11.	 Sina E, Buck C, Veidebaum T, Siani A, Reisch L, Pohlabeln H, et al. Media use trajectories and risk of metabolic syndrome in European children 
and adolescents: the IDEFICS/I.Family cohort. Int J Behav Nutr Phys Act. 2021;18(1):134. https://doi.org/10.1186/s12966-021-01186-9 PMID: 
34663352

	12.	 Nagata JM, Lee CM, Lin F, Ganson KT, Pettee Gabriel K, Testa A, et al. Screen time from adolescence to adulthood and cardiometabolic disease: 
a prospective cohort study. J Gen Intern Med. 2023;38(8):1821–7. https://doi.org/10.1007/s11606-022-07984-6 PMID: 36627526

	13.	 Law EC, Han MX, Lai Z, Lim S, Ong ZY, Ng V, et al. Associations between infant screen use, electroencephalography markers, and cognitive 
outcomes. JAMA Pediatr. 2023;177(3):311–8. https://doi.org/10.1001/jamapediatrics.2022.5674 PMID: 36716016

	14.	 Janssen X, Martin A, Hughes AR, Hill CM, Kotronoulas G, Hesketh KR. Associations of screen time, sedentary time and physical activity with sleep 
in under 5s: a systematic review and meta-analysis. Sleep Med Rev. 2020;49:101226. https://doi.org/10.1016/j.smrv.2019.101226 PMID: 31778942

	15.	 Diler F, Başkale H. The influence of sleep patterns and screen time on the sleep needs of infants and toddlers: a cross-sectional study. J Pediatr 
Nurs. 2022;67:e201–7. https://doi.org/10.1016/j.pedn.2022.07.014 PMID: 35914990

	16.	 Hutton JS, Dudley J, Horowitz-Kraus T, DeWitt T, Holland SK. Associations between screen-based media use and brain white matter integrity in 
preschool-aged children. JAMA Pediatr. 2020;174(1):e193869. https://doi.org/10.1001/jamapediatrics.2019.3869 PMID: 31682712

	17.	 Berufsverband der Kinder- und Jugendärzt*innen. Kinder- und Jugendärzte im Netz. Empfehlungen zum Bildschirmmediengebrauch; 2022 [cited 
2022 Jun 21]. Available from: https://www.kinderaerzte-im-netz.de/mediathek/empfehlungen-zum-bildschirmmediengebrauch/

	18.	 Bundeszentrale für gesundheitliche Aufklärung. kindergesundheit-info.de. Tabelle: Wie oft und wie lange dürfen Kinder Medien nutzen? 2022 [cited 
2022 Jun 21] Available from: https://www.kindergesundheit-info.de/themen/medien/alltagstipps/mediennutzung/hoechstdauer/

	19.	 Deutsche Gesellschaft für Kinder- und Jugendmedizin e.V. DGKJ, engl. German Society for Pediatric and Adolescent Medicine. S2k-Leitlinie: 
Leitlinie zur Prävention dysregulierten Bildschirmmediengebrauchs in der Kindheit und Jugend, engl. Guideline for the prevention of dysregulated 
screen media use in childhood and adolescence. 2023;1(AWMF-Register No. 027-075). Available from: https://register.awmf.org/de/leitlinien/
detail/027-075. English Version: mediaguideline.info

	20.	 Guth B. Der Wandel der Kindheit. Wie die Mediennutzung das Aufwachsen von Kindern verändert. Insights Anal Super RTL [Internet]; 2022 [cited 
2024 Aug 8]. Available from: https://www.ad-alliance.de/download/3269005

	21.	 Krafft H, Boehm K, Schwarz S, Eichinger M, Büssing A, Martin D. Media awareness and screen time reduction in children, youth or families: a 
systematic literature review. Child Psychiatry Hum Dev. 2023;54(3):815–25. https://doi.org/10.1007/s10578-021-01281-9 PMID: 34855040

	22.	 Delisle Nyström C, Abbott G, Cameron AJ, Campbell KJ, Löf M, Salmon J, et al. Maternal knowledge explains screen time differences 2 and 3.5 
years post-intervention in INFANT. Eur J Pediatr. 2021;180(11):3391–8. https://doi.org/10.1007/s00431-021-04134-8 PMID: 34075476

	23.	 Jones A, Armstrong B, Weaver RG, Parker H, von Klinggraeff L, Beets MW. Identifying effective intervention strategies to reduce children’s screen 
time: a systematic review and meta-analysis. Int J Behav Nutr Phys Act. 2021;18(1):126. https://doi.org/10.1186/s12966-021-01189-6 PMID: 
34530867

	24.	 Gemeinsamer Bundesausschuss. Richtlinie des Gemeinsamen Bundesausschusses über die Früherkennung von Krankheiten bei Kindern 
(Kinder-Richtlinie). Bundesanz AT; 2023. p. 1–127.

	25.	 Besser B, Rumpf H-J, Bischof A, Meerkerk G-J, Higuchi S, Bischof G. Internet-related disorders: development of the short compulsive internet use 
scale. Cyberpsychol Behav Soc Netw. 2017;20(11):709–17. https://doi.org/10.1089/cyber.2017.0260 PMID: 29125788

	26.	 Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process evaluation of complex interventions: Medical Research Council 
guidance. BMJ. 2015;350:h1258. https://doi.org/10.1136/bmj.h1258 PMID: 25791983

	27.	 Holtrop JS, Estabrooks PA, Gaglio B, Harden SM, Kessler RS, King DK, et al. Understanding and applying the RE-AIM framework: clarifications 
and resources. J Clin Transl Sci. 2021;5(1):e126. https://doi.org/10.1017/cts.2021.789 PMID: 34367671

	28.	 Gaglio B, Shoup JA, Glasgow RE. The RE-AIM framework: a systematic review of use over time. Am J Public Health. 2013;103(6):e38–46. https://
doi.org/10.2105/AJPH.2013.301299 PMID: 23597377

	29.	 Damschroder LJ, Reardon CM, Opra Widerquist MA, Lowery J. Conceptualizing outcomes for use with the Consolidated Framework for Imple-
mentation Research (CFIR): the CFIR Outcomes Addendum. Implement Sci. 2022;17(1):7. https://doi.org/10.1186/s13012-021-01181-5 PMID: 
35065675

	30.	 Damschroder L, Aron D, Keith R, Kirsh S, Alexander J, Lowery J. Fostering implementation of health services research findings into practice: a 
consolidated framework for advancing implementation science. Implement Sci. 2009;4:50.

	31.	 Helfferich C. Leitfaden- und experteninterviews. In: Baur N, Blasius J, editors. Handbuch methoden der empirischen Sozialforschung. Wiesbaden: 
Springer VS; 2022.

https://doi.org/10.3390/ijerph17238861
https://doi.org/10.3390/ijerph17238861
http://www.ncbi.nlm.nih.gov/pubmed/33260528
https://doi.org/10.1159/000519418
http://www.ncbi.nlm.nih.gov/pubmed/34724664
https://doi.org/10.1186/s12887-019-1557-9
http://www.ncbi.nlm.nih.gov/pubmed/31176368
https://doi.org/10.1186/s12966-021-01186-9
http://www.ncbi.nlm.nih.gov/pubmed/34663352
https://doi.org/10.1007/s11606-022-07984-6
http://www.ncbi.nlm.nih.gov/pubmed/36627526
https://doi.org/10.1001/jamapediatrics.2022.5674
http://www.ncbi.nlm.nih.gov/pubmed/36716016
https://doi.org/10.1016/j.smrv.2019.101226
http://www.ncbi.nlm.nih.gov/pubmed/31778942
https://doi.org/10.1016/j.pedn.2022.07.014
http://www.ncbi.nlm.nih.gov/pubmed/35914990
https://doi.org/10.1001/jamapediatrics.2019.3869
http://www.ncbi.nlm.nih.gov/pubmed/31682712
https://www.kinderaerzte-im-netz.de/mediathek/empfehlungen-zum-bildschirmmediengebrauch/
https://www.kindergesundheit-info.de/themen/medien/alltagstipps/mediennutzung/hoechstdauer/
https://register.awmf.org/de/leitlinien/detail/027-075
https://register.awmf.org/de/leitlinien/detail/027-075
https://www.ad-alliance.de/download/3269005
https://doi.org/10.1007/s10578-021-01281-9
http://www.ncbi.nlm.nih.gov/pubmed/34855040
https://doi.org/10.1007/s00431-021-04134-8
http://www.ncbi.nlm.nih.gov/pubmed/34075476
https://doi.org/10.1186/s12966-021-01189-6
http://www.ncbi.nlm.nih.gov/pubmed/34530867
https://doi.org/10.1089/cyber.2017.0260
http://www.ncbi.nlm.nih.gov/pubmed/29125788
https://doi.org/10.1136/bmj.h1258
http://www.ncbi.nlm.nih.gov/pubmed/25791983
https://doi.org/10.1017/cts.2021.789
http://www.ncbi.nlm.nih.gov/pubmed/34367671
https://doi.org/10.2105/AJPH.2013.301299
https://doi.org/10.2105/AJPH.2013.301299
http://www.ncbi.nlm.nih.gov/pubmed/23597377
https://doi.org/10.1186/s13012-021-01181-5
http://www.ncbi.nlm.nih.gov/pubmed/35065675


PLOS One | https://doi.org/10.1371/journal.pone.0324012  May 19, 2025 13 / 13

	32.	 Kruse J, Schmieder C, Weber K, Dresing T, Pehl T. Narratives interview. In: Qualitative interviewforschung. 2nd ed. Weinheim; Basel: Beltz 
Juventa; 2015.

	33.	 Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: a systematic review of empirical tests. Soc Sci Med. 2022;292:114523. 
https://doi.org/10.1016/j.socscimed.2021.114523 PMID: 34785096

	34.	 Malterud K, Siersma VD, Guassora AD. Sample size in qualitative interview studies: guided by information power. Qual Health Res. 
2016;26(13):1753–60. https://doi.org/10.1177/1049732315617444 PMID: 26613970

	35.	 Guest G, Namey E, Chen M. A simple method to assess and report thematic saturation in qualitative research. PLoS One. 2020;15(5):e0232076. 
https://doi.org/10.1371/journal.pone.0232076 PMID: 32369511

	36.	 Mayring P. Techniken qualitativer Inhaltsanalyse. In: Qualitative inhaltsanalyse: grundlagen und techniken. 13th ed. 2022. p. 53.

	37.	 Schwarz S, Krafft H, Maurer T, Lange S, Schemmer J, Fischbach T. Screen time, nature, and development: baseline of the randomized controlled 
study “screen-free till 3”. Dev Sci. 2024. https://doi.org/10.1111/desc.13578

	38.	 Schemmer J, Martin D, Krafft H, Maurer T, Lange S, Emgenbroich A, et al. Process evaluation of a Germany-wide complex intervention to prevent 
dysregulated screen time in under threes: a RE-AIM-approach. Front. Pediatr. 2025; 13. https://doi.org/10.3389/fped.2025.1382428

	39.	 Guidelines on physical activity, sedentary behavior and sleep for children under 5 years of age. Geneva: World Health Organ; 2019; Licence: CC 
BY-NC-SA 3.0 IGO.

	40.	 American Academy of Pediatrics. Screen time Guidelines. Itasca IL Am Acad Pediatr [Internet]; 2023. Available from: https://www.
aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/qa-portal/qa-portal-library/
qa-portal-library-questions/screen-time-guidelines/

	41.	 Golden SL, Blake JWC, Giuliano KK. Parental decision-making: infant engagement with smartphones. Infant Behav Dev. 2020;61:101497. https://
doi.org/10.1016/j.infbeh.2020.101497 PMID: 33120210

	42.	 Bentley GF, Turner KM, Jago R. Mothers’ views of their preschool child’s screen-viewing behaviour: a qualitative study. BMC Public Health. 
2016;16:718. https://doi.org/10.1186/s12889-016-3440-z PMID: 27492488

https://doi.org/10.1016/j.socscimed.2021.114523
http://www.ncbi.nlm.nih.gov/pubmed/34785096
https://doi.org/10.1177/1049732315617444
http://www.ncbi.nlm.nih.gov/pubmed/26613970
https://doi.org/10.1371/journal.pone.0232076
http://www.ncbi.nlm.nih.gov/pubmed/32369511
https://doi.org/10.1111/desc.13578
https://doi.org/10.3389/fped.2025.1382428
https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/qa-portal/qa-portal-library/qa-portal-library-questions/screen-time-guidelines/
https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/qa-portal/qa-portal-library/qa-portal-library-questions/screen-time-guidelines/
https://www.aap.org/en/patient-care/media-and-children/center-of-excellence-on-social-media-and-youth-mental-health/qa-portal/qa-portal-library/qa-portal-library-questions/screen-time-guidelines/
https://doi.org/10.1016/j.infbeh.2020.101497
https://doi.org/10.1016/j.infbeh.2020.101497
http://www.ncbi.nlm.nih.gov/pubmed/33120210
https://doi.org/10.1186/s12889-016-3440-z
http://www.ncbi.nlm.nih.gov/pubmed/27492488

