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Background: Feasibility of surveillance through continuous SARS-CoV-2 testing in pre-
school children and childcare workers (CCWs) to prevent closure of day care centers
(DCCs) was proven in the Wü-KiTa-CoV study. The purpose of this study was to describe
the factors that facilitate or hinder the implementation of continuous SARS-CoV-2 testing
from the perspective of parents and CCWs involved in the study.

Methods: A total of 148 semi–structured telephone interviews, repeated before and
after the implementation of the surveillance protocols, were conducted with parents and
CCWs belonging to the DCCs involved in Wü-KiTa-CoV and analyzed using qualitative
content analysis.

Results: Five main topical categories that influences implementation of surveillance
protocols for SARS-CoV-2 in DCCs emerged: Generating valuable knowledge, Impact
on daily life, Communication and information, Children’s wellbeing and the Sense
of security. Smooth integration in daily routines, quickly delivered test results, and
efficient communication and information between the study team and the participants
were identified as factors that had a positive impact on implementation. To ensure
children’s wellbeing, the introduction of non-invasive testing procedures such as saliva
testing, parental involvement to motivate, and prepare children for the procedure, the
creation of a child-friendly environment for testing, and use of child-friendly explanations
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were considered critical. The surveillance was found to increase the sense of security
during the pandemic. Conversely, reliability of tests in the surveillance protocols, low
participation rates, non-transparent communication, the need to travel to testing sites,
fear of quarantine in case of positive test results, concerns about higher workloads, the
fear of unpleasant feelings for children, their young age, and changing test teams were
considered as hindering factors.

Conclusion: This qualitative study of parents of children in day care and DCC staff
under surveillance through continuous testing for SARS-CoV-2 in nine German DCCs
identified several factors that facilitate or hinder its implementation. These should be
considered when planning screening interventions to prevent the spread of SARS-CoV-2
or other infectious diseases in pre-school children DCCs.

Keywords: parent, childcare worker, child day care centers, child preschool, public health surveillance, COVID-19
testing, qualitative research, interview (MeSH)

INTRODUCTION

In many countries worldwide, since March 2020, the SARS-Cov-
2 pandemic went along with unprecedented limitations
of public life in the effort to prevent and contain viral
spreading. In Germany, these limitations included the
closure of schools and preschool-children day care centers
(DCCs) during the epidemic peaks (1). Several studies
showed negative effects of DCC closures on children’s and
adults’ physical and mental health, e.g., leading to lack of
physical activity, poor nutrition, increased body weight,
and mental health problems (2–6). For families, closure of
childcare facilities is challenging as it could lead to loss of
working days and salary, contributing to higher levels of
anxiety and psychological distress, which are risk factors
for parenting related exhaustion, parental violence and
child abuse (7, 8). Therefore, it is a public health priority
avoiding closures of DCCs during epidemic peaks while
preventing the spread of the infection (9). Recently, a
non-randomized controlled trial that aimed to evaluate
the feasibility, acceptability and efficacy of four different
testing and surveillance protocols in children, parents and
childcare workers (CCWs) was conducted in nine DCCs
in Wuerzburg, Bavaria, from October 2020 to March 2021.
The study found that the surveillance protocols tested
were well accepted by CCWs, parents and children and
mathematical modeling indicated that regular testing is able
to minimize the spread of SARS-CoV-2 in DCCs (10). It is
recommended that user perspectives are considered when
implementing such comprehensive measures (11). Therefore,
the aim of the qualitative study was to gain insights in
the perspectives of those who were directly responsible for
childcare, namely parents and CCWs belonging to the DCCs
in which the surveillance protocols were implemented. By
analyzing the perspectives of study participants, as well as
of individuals refusing to participate, we aimed to uncover
factors that may facilitate or hinder the implementation of

infectious disease surveillance protocols in DCCs during
epidemic outbreaks.

MATERIALS AND METHODS

Study Design, Participant Selection, and
Setting
This qualitative study was embedded in Wü-KiTa-CoV,
a non-randomized feasibility study to test four different
surveillance modules in children and CCWs in nine
DCCs. Children and CCWs were tested either via mid-
turbinate nasal swabbing by trained test teams twice
weekly (module 1), or once weekly (module 2), or by
self-sampled mouth-rinsing fluid twice weekly (i.e., saliva
testing, module 3). While these three modules involved
continuous testing, module 4 involved testing only in case
of symptoms via oropharyngeal swabbing. Surveillance
protocols were conducted between October 2020 and
March 2021. Overall, 57% of the children and 82% of
the CCWs participated in this study (10). While these
interventions were carried out, we conducted repeated semi-
structured interviews, before and after the implementation
of the surveillance protocols, with parents and CCWs by
employing a qualitative study design. Participants were
identified through a survey that was handed out to all 812
parents and 182 CCWs of the nine participating DCCs
in the Wü-KiTa-Cov study. With the aim to represent
a wide range of perspectives, among those who agreed
to be interviewed, parents and CCWs were selected via
purposive sampling, taking age, gender, the implemented
surveillance protocol, DCC, and their role in childcare
(parent or CCW) into account. In addition, a random
sample of non-participants in the surveillance protocols
were interviewed to collect also the most skeptical viewpoints
toward their implementation.
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Data Collection
We conducted repeated interviews in two time periods,
before (Late-September—Early-October 2020) and after
the implementation of the Wü-KiTa-CoV interventions
(Mid-February—Mid-March 2021). This was done to collect
information about parents’ and CCWs’ perspectives on and
the experiences of the surveillance protocols during their
implementation, and to enrich the data (12). Five researchers
(DG, WF, MK, AH, and MS) conducted the interviews in German
via telephone. The interview guide is available in Supplementary
Tables 1, 2. To answer the research question of the present study
only answers to the leading questions showed in Table 1 were
analyzed.

Data Analysis
Interviews were audio-recorded and transcribed verbatim and
continued until data saturation was achieved, defined as the time
point when no new themes and perspectives of parents or CCWs
emerged in subsequent interviews. All transcribed interviews
were de-identified by one researcher (DG). Data analysis was
performed according to the principles of qualitative content
analysis by Kuckartz using MAXQDA 2020 (13, 14).

Two researchers (DG and WF) read the transcribed interviews
from the first and second interview period extensively. They
performed line-by-line coding independently of each other to
inductively identify main topical categories and sub-categories
and develop a category system, while intertwining the two-
step coding process based on Kuckartz (13). The consensus on
categories and conceptual links among them was reached via
team meetings at each of the three iterations of data coding.
In a further step, two independent researchers, at that time
naïve to the analysis (JA, AH) applied the previously developed
code-system to the raw data for verification. In a further step,
investigator triangulation among DG, WF and two other authors
with a different professional background (PK and IG), was
used to select and reinterpret the previously defined categories
while ensuring that the final ones embraced the full depth of
the data. This final stage of the analysis entailed renaming
and grouping main topical categories and sub-categories in
sense of the research question and several discussions in a
multidisciplinary team.

Ethics and Reporting Standard
Informed consent was obtained in written form, confirmed at the
first contact (via telephone), and audiotaped. The institutional
review boards of the University of Wuerzburg, Germany,
approved this study (in-house protocol n. 182/20-me), which
is reported in compliance with the Consolidated Criteria for
Reporting Qualitative Research (COREQ) guideline (15).

RESULTS

Among the 994 eligible participants (812 parents and 182 CCWs),
592 (442 parents and 150 CCWs) agreed to be contacted by the
study team to be interviewed. Thereafter, interviewers contacted
potential participants consecutively throughout the study period.

During the first period of data collection, out of 82 contacted
people, 77 (34 CCWs and 43 parents) were interviewed, of which
57 (28 CCWs and 29 parents) also took part in a second interview.
While six participants (three CCWs and three parents) dropped
out (lack of interest) during the second period of data collection,
14 (3 CCWs and 11 parents) were not contacted for reasons of
purposive sampling. Instead, 14 new participants (four CCWs
and 10 parents) were recruited during this second period of
data collection. Figure 1 represents the flow chart of participant
recruitment with reasons for inclusion/exclusion, and Table 2 the
participants’ characteristics.

For the first interview period, the duration of the interviews
ranged from 5 to 30 min (mean = 12 min). For the second period,
the duration ranged from 7 to 41 min (mean = 18 min).

Five main topical categories emerged from the analysis that
influenced, in the view of participants, the implementation of
surveillance protocols for COVID-19 in DCCs. These factors
were classified according to whether they were perceived to
facilitate or to hinder the implementation of the interventions
(Table 3). In Supplementary Table 3, a broad selection of quotes
representing categories and subcategories can be found.

Generating Valuable Knowledge
Parents as well as CCWs felt positive and open-minded toward
the opportunity to contribute to knowledge and understanding
of several aspects of the pandemic’s management, as well
as toward the surveillance protocols. They perceived new
data and information to be useful to limit the spread of
SARS-CoV-2 infections. Study participants expressed their
hope that the study might generate standardized procedures,
which might help to avoid extensive DCC closures, to raise
awareness in the population, and to aid policy makers in taking
appropriate decisions.

“And yes, people might then be more cautious about the
pandemic. Aren’t so careless about it. And I think that because of
such actions, they might actually think about it.” (CCW 1, female,
interview period 1).

Another aspect that emerged was the need of a better
understanding of the role of children in the spread of the
infection and the impact of the pandemic on their wellbeing as
expressed by a parent.

“On the other hand, [by implementing such studies] a little more
attention is paid to how this shutdown and this pandemic affect
the children.” (Parent 1, female, interview period 2)

Alongside this optimistic attitude, the analysis revealed
also some skepticism. At the beginning of the surveillance
protocols, some participants questioned the intervention’s ability
to generate valuable findings. Participants were also concerned
about the reliability of the tests used in the study. While the
importance of investigating diagnostic validity was emphasized,
doubts were expressed concerning false negative results, not
receiving test results in time to avoid the spread of the infection,
and the usefulness of rapid serological tests.

“I am just not entirely sure whether a COVID-19 disease can
actually be diagnosed accurately using this test. I also believe that
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TABLE 1 | Leading questions and prompts.

Leading question(s) Prompts

First interview period What are your expectations regarding the surveillance
protocols?

What else would you like to see?
Where do you see possible problems?

Second interview period How did you perceive the surveillance protocols used? Where have difficulties arisen?
What effects did the surveillance protocols have had. . .:
. . .on the day care center?
. . .on you personally?
. . .on your children?
How do you estimate an extension of the surveillance protocols
used?

there is a relatively high number of unreported cases, or false
negative results.” (Parent 2, female, interview period 2)

Parents, as well as CCWs expressed the concern whether
the study, because of the low participation rate in some DCCs,
would result in relevant findings. A mandatory participation in
the surveillance protocols was mentioned as a possible solution
to this problem.

“I mean, if you could introduce mandatory actions in all facilities
in a sensitive way . . . no idea, excluding non-participants from
the DCC or something like that, then this would maybe at least
in the context of the DCC increase the awareness of parents and
children.” (CCW 2, male, interview period 1)

Finally, during the study period, test stations became
increasingly accessible to the general population. Therefore,
according to a CCWs’ coordinator the advantages of the
surveillance protocols decreased over time.

“(. . .) but I wouldn’t see it as a special benefit anymore (. . .).
Simply because, thank God, (. . .) the whole test situation has
changed. It was a sort of luxury, so to speak, that you could test
yourself so quickly, but that’s no longer the case.” (CCW 3, female,
interview period 2)

Impact on Daily Life
CCWs initially feared an increased workload associated with the
participation in the study interventions, subsequently described
as a recurring ritual with a predictable effort, which could
easily be incorporated in the daily routines and the pedagogical
processes. Moreover, some CCWs felt relieved for not being
responsible for the test procedures.

“(. . .) [It] had little [negative] impact on our everyday pedagogical
work. It was just a returning ritual.” (CCW 4, female, interview
period 2)

Participants described some aspects of the surveillance
protocols (e.g., traveling to the test station, and having additional
appointments) as challenging and time consuming for families.
Another concern was that the intervention could force CCWs
to stay at home while waiting for test results, which could affect
the willingness to implement the surveillance protocols. After the
intervention, however, it was noticed that the test results were
delivered quickly enough to avoid long absences from work.

“I expect that there may be difficulties in actually implementing
this: when there are three colleagues in one group [of children]
and two of them have cold symptoms [and] one gets tested, that
the second one maybe doesn’t want to leave the third alone, feeling
like ‘who should be responsible for the group’.” (CCW 5, male,
interview period 1)

In addition, parents as well as CCWs feared that positive test
results could lead to quarantines or temporary closures of the
DCC, which may affect the participants’ personal or professional
life negatively. Consequently, some participants stated that they
would not be tested voluntarily again. Furthermore, some CCWs,
referring to the surveillance protocols in which parents had to
carry out tests autonomously, reported episodes in which the
parents forgot to carry out the procedures or did not take the
surveillance protocols seriously.

“I noticed that some colleagues gurgled with children because
their parents either didn’t make it at home or forgot it.“ (CCW
6, female, interview period 2)

Communication and Information
A transparent communication process and a relationship on
equal terms between the Wü-KiTa-CoV study team, the parents,
and CCWs involved in the study was described as a way to build
trust and strengthen the cooperation. Participants expressed the
need to engage with critical participants to dispel doubts or to
overcome differences. In this context, some participants assumed
that they could not withdraw their consent to usage of their
samples for detection of additional respiratory pathogens other
than SARS-CoV-2, although this did not correspond to the
informed consent.

“(. . .) When you signed up for it, it said somewhere in the
documents that the samples provided would also be used for other
purposes. And honestly, I didn’t think that was so good, that first
of all you didn’t have the opportunity to contradict that, maybe
not everyone would like that, and that you didn’t even know
about what would happen with these samples later on. So that I
found something like ‘I see, okay.’ (laughs) A bit non-transparent
maybe.” (Parent 4, female, interview period 2)

Both parents and CCWs perceived it as relevant to receive
thorough information about the study in due time. Concerning
study procedures parents and CCWs felt mostly well and timely
informed, although a sense of being overwhelmed by the big

Frontiers in Medicine | www.frontiersin.org 4 April 2022 | Volume 9 | Article 897726

https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/
https://www.frontiersin.org/journals/medicine#articles


fmed-09-897726 April 29, 2022 Time: 10:10 # 5

Gierszewski et al. Perspectives on SARS-CoV-2 Surveillance in Day Care

FIGURE 1 | Flow of participants throughout the study with reasons for inclusion/exclusion. Light gray, parents and CCWs belonging to the nine DCCs involved in
Wü-KiTa-CoV and screened for interest in being interviewed; light green, parents and CCWs included; light red, parents and CCWs excluded (with reasons).

amount of information was reported, alongside with a wish
for more briefness.

“(.) so that it is more compact, on single sheet in A4 format,
summarized very briefly, in two sentences, what do you want

with this study? What happens when?” (CCW 7, female, interview
period 1)

Throughout the intervention, some parents reported to be
unaware of how and when they would receive any feedback on
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TABLE 2 | Participants’ characteristics.

First interview period (n = 77) Second interview period (n = 71)

CCWs: n (%) Parents: n (%) CCWs: n (%) Parents: n (%)

Gender

Male 9 (11.7) 14 (18.2) 9 (12.7) 14 (19.7)

Female 25 (32.5) 29 (37.7) 23 (32.4) 25 (35.2)

Age group (years)

18–30 15 (19.5) 3 (3.9) 11 (15.5) 2 (2.8)

31–40 6 (7.8) 33 (42.9) 6 (8.5) 30 (42.3)

41–50 6 (7.8) 7 (9.1) 7 (9.9) 7 (9.9)

51–65 7 (9.1) 0 (0) 8 (11.3) 0 (0)

Surveillance Module

1. Biweekly nasal swab 5 (6.5) 8 (10.4) 5 (7.0) 7 (9.9)

2. Weekly nasal swab 5 (6.5) 8 (10.4) 5 (7.0) 7 (9.9)

3. Biweekly saliva testing 9 (11.7) 11 (14.3) 7 (9.9) 7 (9.9)

4. On-demand oropharyngeal swab 15 (19.5) 16 (20.8) 15 (21.1) 18 (25.4)

Participation in surveillance protocols

Participants 34 (44.2) 39 (50.6) 31 (43.7) 28 (39.4)

Non-participants 0 (0) 4 (5.2) 1 (1.4) 11 (15.5)

Total

34 (44.2) 43 (55.8) 32 (45.1) 39 (54.9)

TABLE 3 | Facilitating and hindering factors of the implementation of the Wü-KiTa-CoV surveillance protocols in DCCs from the perspective of participants.

Facilitating factors Hindering factors

Generating valuable knowledge.

Generate new data
Avoiding closures of DCCs
Information for policy makers
Understand the role of children in the pandemic
Understand the impact of the pandemic on children

Skepticism about generating valuable knowledge
Doubts on reliability of tests
Low participation rates in the study
Other testing possibilities

Impact on daily life

Predictable workload
Smooth integration in daily routines at the DCCs and at home
Quickly delivered test results

Fear of increased workload
Need to travel to test centers for PCR testing
Fear of quarantines in case of positive test results
Carelessness of the testing

Communication and information

Transparent communication
Engagement with critical participants
Cooperation on equal terms
Prompt, brief and thorough information about the surveillance protocols

No possibility of consent withdrawal of sample utilization
Too much information about the surveillance protocols
Not being informed about the overall results of the surveillance protocols

Children’s wellbeing

Testing in the home environment
Tests performed next to a parent
Motivation through parents
Non-invasive procedures (i.e., saliva tests)
Age adequate/Child-friendly explanations
Child-friendly testing environment

Fear of development of an aversion to the DCC and medical procedures
Young age of the child
Fear of unpleasant feelings
Invasive procedures (i.e., mid-turbinate nasal swab)
Changing test teams

Sense of security

Protocols as sensitive indicators of epidemic outbreaks
Sense of protection at work
Less fear to transmit the infection to other people
Having someone to discuss concerns in case of symptoms
Opportunity to get tested timely without complications
Opportunity to get tests for household members

Fear of increased risk of infections due to alternating testing staff
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the study results (i.e., incidence and immunization rates in the
DCC, effectiveness of the different surveillance protocols), while
they perceived this as an outcome of the study they would like to
be informed about it.

“And I just don’t know, I mean, I don’t know how effective that is
either. I also don’t know if we receive an overview of how things
went in the other facilities or with the other tests.” (Parent 5,
female, interview period 2)

Children’s Wellbeing
Participants reflected on the wellbeing of the children
participating in the surveillance protocols. Both, CCWs
and parents were concerned that children would develop an
aversion to the DCC or medical procedures as a result of regular
mid-turbinate swabs. They also perceived a younger age of the
child as a barrier to the feasibility and acceptability of some
specific procedures (saliva testing, mid-turbinate swab).

“I am now in the nursery for children aged 1 to 3 (. . .) most kids
just can’t spit it out or are not able to keep it for those 10 seconds
in their mouth. Therefore, whether the study is feasible then. But I
think older children can do it.” (CCW 8, female, interview period
1)

As a result, some parents denied their children’s participation
in the surveillance protocols, even if, in some cases, parents
changed their mind afterward, as they realized that regular tests
were much less invasive than they expected them to be.

“We consciously, consciously, decided against having this nose
swabs done weekly (.). But afterwards (.) we would have done it
differently. Now that I know it wasn’t that harmful.” (Parent 6,
female, interview period 2)

Parents perceived that several factors could play a role to
foster the children’s acceptability: performing the tests in the
home environment, a parent being next to the child during the
sample collection, the child being motivated by parents, using
non-invasive procedures, such as saliva tests, giving thorough and
child-friendly explanations with possible beforehand practices.

“(. . .) that I can just do it myself at home [referring to salivary
tests]. (. . .) Because my children are very sensitive and fearful. So,
they might even do it voluntarily, but I think it’s easier in the home
environment.” (Parent 2, female, interview period 1)

“I just explained to him that it was like taking a booger out of his
nose.” (Parent 7, female, interview period 1)

At the same time, parents and CCWs criticized that the test
team changed almost every time and that every team carried
out the tests differently, whereas a regular team would have
been helpful for children to build up trust. In this sense, CCWs
acknowledged that the study teams showed appreciation for the
children’s efforts in participating in the surveillance protocols,
and in creating a child-friendly setting through small gifts, such as
stamps or stickers. In the view of the participants, this led children
to get better accustomed to the interventions and even proud to
take over a social responsibility.

“I think that the children experience themselves as somebody who
is doing something for the community. And that they are proud.”
(CCW 9, female, interview period 2)

Sense of Security
Participants perceived the surveillance protocols as an
intervention that made them feel safe. The continuous
testing was recognized as an early and reliable indicator
of changes in the infection process, which could be acted
upon to prevent further spreading. The CCWs felt protected
at their workplace. Additionally, both parents and CCWs
reported to be able to maintain social contacts with less fear of
transmitting the infection.

“I basically found it good, the testing (. . .), because we had (. . .)
at least once per week the verification, regarding (. . .) one family
member, if there was an infection. And this is how I always saw it
in the end, that if one of us somehow was infected with COVID,
then it would most probably relatively fast spread within the whole
family, because we are all pretty close here, like in a house or a
household, so to say.” (Parent 8, male, interview period 2)

The analysis revealed that several factors contributed to
this perception. Emphasis was placed on always having a
contact person to discuss concerns in case of suspected
symptoms, especially during the flu-season, as well as the
opportunity to get tested timely and to get tests for family or
household members easily.

“We were then even able to have our [older] children who were
at school tested at the DCC. That was great.” (Parent 10, female,
interview period 2).

At the same time, CCWs were concerned about the fact that
test teams moved from one DCC to another, and thus could
potentially introduce the infection.

“(. . .) That the doctors and the teams that come in make the
children sick. Because you don’t know where they were before.”
(CCW 10, male, interview period 1)

DISCUSSION

This study identified factors that might influence the
implementation of surveillance protocols in pre-school children
DCCs based on experiences made by parents and CCWs
during the pandemic. Smooth integration of testing protocols
in daily routines, quickly delivered test results, and efficient
communication and information between the study team and
the participants were identified as factors that had a positive
impact on the implementation. Establishing non-invasive
testing procedures, such as saliva tests, involving parents to
motivate and prepare children in advance to the procedure,
as well as creating a child-friendly environment for testing
were seen as crucial to ensure children’s wellbeing. Overall,
the implementation of the surveillance protocols was found to
increase the sense of security during the pandemic. Conversely,
concerns regarding the reliability of tests, low participation
rates, the need to travel to testing sites, changing test teams,
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fear of quarantines in case of positive results, and concerns
about higher workloads were perceived as factors that may
hinder implementation. Furthermore, both parents and CCWs
were concerned about unpleasant feelings that children might
experience due to mid-turbinate swabs, as well as the testing of
very young children.

Wellbeing of the children was considered the most important
outcome in our study. The quantitative analyses in Wü-KiTa-
CoV showed that the drop-out rate of children with more
invasive procedures (mid-turbinate swabs) was significantly
higher when compared to those who underwent less-invasive
procedures (saliva tests) (10). The present analysis is in line
with this finding: parents believing that the procedure would
be challenging for their child choose not to participate in the
intervention. Considering that saliva tests have already shown
to be highly accurate in detecting SARS-CoV-2 (16–18), our
findings strengthen with insightful patient-centered data the
existing guideline recommendations to perform saliva tests,
instead of more invasive procedures, in children under 12 years
of age (19). Besides non-invasive procedures, a child-friendly
environment, involvement of parents to motivate and prepare
children in advance, and test teams with an appreciative attitude
toward children were seen as facilitating factors to implement
the surveillance protocols in young children. This is in line with
previous studies that explored parents’ perspectives and children’s
compliance to medical procedures (20, 21). Our participants
mentioned that the children felt “proud” for taking over the
social responsibility of being tested, and, as previously reported
(21), were “always happy” to be rewarded with small gifts. The
frequent change of test teams was seen as a factor that made
it difficult for children to build trust. These considerations are
consistent with previous studies on attachment relationships in
children (22).

Study participants reported to be glad to contribute in
generating knowledge. In their view, this may help to avoid further
extensive closures and enhance the understanding of the role
of children in the spread of the infection and the impact of
the pandemic on the children. These findings are compatible
with a recent review on public attitudes toward COVID-19
testing, which found that a benefit of testing was to generate
data that may contribute to scientific research and to appropriate
policy decisions to manage the pandemic (23). Similarly, a
study conducted among students and staff at the University
of Nottingham found that scientific interest was motivating in
voluntarily testing (24).

In our study, concerns were raised about the diagnostic
accuracy of the antibody tests employed and the utility of
testing protocols, particularly with regard to prevent the spread
of infection. A qualitative report on public understanding
of antibody testing in the UK found that participants were
uncertain whether someone who tested positive for antibodies
could become re-infected or transmit the virus to others.
Authors concluded that if such tests are widely offered,
information should be given to provide clarity about the
meaning of the test results and resulting behaviors (25).
Similarly, our analysis found that brief and timely information
about the surveillance protocols and transparent and easy

communication with the test teams helps to build trust and
to encourage participation and thus were perceived to be
important and helpful in implementing the intervention. In
a study of participants’ use of and preferences on different
types of information provision, Jenkins et al. found that a
high level of trust in medical staff might be a reason for not
seeking more information about the study (26). In a case-
study Enria et al. showed that an approach to participants
that entails active and inclusive dialogue, rather than top-
down communications, helped to build up trust in the trial
teams and, therefore, engagement and participation (27).
Consistently, the opportunity for participants to discuss with
the teams on site emerged as a factor capable to enable trustful
relationships in our study.

Some of our participants were unaware if and when they
would have access to the study results, while at the same time
they stated knowing the results would be important. There is
a general agreement among participants and researchers that
research results should always be shared (28, 29), although there
is no one-size-fit-all solution that gives a definitive answer to how,
when and to what extend this should be done (30). Interestingly,
according to a survey, only one-third of participants with
previous experience of being enrolled in a study stated to
be provided with the study results (28). In the Wü-KiTa-
CoV study (10), dissemination of study results comprised an
advertisement on the study-website and E-Mails sent to the
DCCs’ managers. This was not captured by the evaluation
study reported here, as interviews were conducted before the
dissemination of results.

We found that the implementation of the Wü-KiTa-CoV
interventions gave CCWs a sense of security at work, especially in
modules 1, 2, and 3, where tests were carried out by a dedicated
team and on a regular basis on site. This is compatible with
previous studies (31) and our quantitative analyses (10), in which
the perceived sense of security was significantly higher among
parents of children involved in regular testing rather than in on-
demand testing. Moreover, on site testing was experienced as
rapidly integrated in the workflow of CCWs (another predictable
“daily routine”), and described as reassuring. Furthermore,
participants reported to always have someone to talk to about
their concerns in case of suspected symptoms. These findings
are relevant, as the absence of support and reassurance was
found to be associated with burnout and anxiety in educational
personnel (32). In addition, parents and CCWs perceived a
fast and simple access to COVID-19 tests for themselves and
their household members as reassuring. However, it should
be considered that since the Wü-KiTa-CoV interventions were
carried out, the access to tests increased in all high-income
countries (33), and tests provided within the study for study
participants alone may not be reassuring enough to motivate
people to participate in such surveillance protocols. Other
factors, such as the fear of increased workload or increased
risk of infection due to moving test teams, as well as the fear
of resulting quarantines may hinder the implementation and
lower the acceptance of surveillance protocols, and have to be
taken into account when implementing such programs in pre-
school children DCCs.

Frontiers in Medicine | www.frontiersin.org 8 April 2022 | Volume 9 | Article 897726

https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/
https://www.frontiersin.org/journals/medicine#articles


fmed-09-897726 April 29, 2022 Time: 10:10 # 9

Gierszewski et al. Perspectives on SARS-CoV-2 Surveillance in Day Care

Strengths and Limitations
To the best of our knowledge, this is the first qualitative study that
explores the perspectives of parents and CCWs toward SARS-
CoV-2 surveillance protocols in children DCCs, highlighting
facilitating and hindering factors for the implementation of
such interventions.

The results were gained through selection of participants
via purposive sampling, to take into account a wide range
of different perspectives. In particular, we were able to
interview participants from both sexes, different age and
role in childcare, who participated in all the implemented
protocols. In addition, we interviewed also non-participants in
the surveillance protocols, as we were interested to uncover
also skeptical viewpoints. Only 6 out of 77 participants who
were interviewed during the first period of data collection
did not want to be interviewed at the second period: this
very low number of participants lost at follow-up indicates
a high acceptance of our telephone interviews. To further
strengthen our study, researchers with different professional
backgrounds (DG: a sociologist, MK: health psychologist, WF:
a medical doctoral student, PKK, and IG: academic primary
care physicians) were part in the qualitative content analysis to
implement investigator triangulation and to ensure the findings’
trustworthiness. Moreover, findings were repeatedly discussed
in a multidisciplinary team (comprising pediatricians, infectious
disease specialists, and clinical microbiologists).

Although we performed a large number of interviews at two
different time periods to collect a wide range of perspectives,
some limitations have to be mentioned. First, factors we
identified as facilitating or hindering the implementation of
the intervention reflect the perspectives of those who were
interviewed and may not be generalizable in the sense of
quantitative research findings. Second, as data had to be
collected in two short time periods, we were not able to
perform data analysis while data collection was taking place
to consecutively ensure data saturation. We counteracted this
by a high number of interviews with purposively selected
participants. This allowed us to achieve data saturation, although
the great amount of data might have limited the in-depth
analysis. In particular, we chose not to focus on changes over
time. Rather we adopted a descriptive approach in line with the
principles of qualitative content analysis, to highlight practical
barriers and facilitators of the implementation of surveillance
protocols in pre-school children DCCs. Third, the study was
conducted in a low incidence phase, and expected consequences
(e.g., quarantine, contact person measures, etc.) occurred only
sporadically. Therefore, experiences of these consequences of
testing procedures are lacking.

Meaning and Implication for Practice
and Policy
The COVID-19 pandemic impacted heavily on the wellbeing and
the daily life of pre-school children and their families. Well-
designed surveillance protocols aimed to control the spread
of the infection may contribute to reduce this burden and to
avoid preventive generalized closures of these facilities. Several

recommendations may be drawn from our study to design such
interventions in an age-adequate, child-friendly and inclusive
manner. First, tests should comprise non-invasive procedures,
such as saliva test, and should be performed by trained test
teams. Second, children should be approached appreciating their
efforts, and accompanying persons should be encouraged in
their motivational presence. Third, a transparent, inclusive, and
appreciative communication and information strategy addressed
to children, their families, and the DCC staff should be adopted
to increase acceptance and participation rates. Fourth, motivation
to participate in surveillance protocols can be fostered by offering
easy access to test procedures and timely results to those
directly involved in the surveillance protocols, as well as to their
household members or other contact persons. Fifth, concerns
about potential negative consequences of the implementation of
surveillance protocols, such as quarantines or high workloads,
need to be addressed in advance.

Implication for Future Research
To enhance the credibility and generalizability of our results, the
impact of those factors that emerged as potentially influencing
the implementation of surveillance protocols in DCCs on
participation rates and satisfaction should be studied with
quantitative methodologies. Moreover, since we only focused on
parents and CCWs, perspectives of children remain unexplored
and may be investigated through an ethnographic approach,
using direct observations.

CONCLUSION

This qualitative study with DCC workers and parents of children
who were regularly tested for SARS-CoV-2 infections in nine
German DCCs uncovered factors that might facilitate or hinder
implementation of surveillance protocols. Comprehensive
information, close communication with participants, and
attention to children’s wellbeing appear to be critical to
implement surveillance protocols effectively. These findings
should be taken into account when public health measures are
planned to prevent the spread of SARS-CoV-2 or other infectious
diseases in facilities where children, their families and workers
are affected equally.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article
will be made available by the corresponding author, without
undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Ethics Committee of the University of
Würzburg. The patients/participants provided their written
informed consent to participate in this study.

Frontiers in Medicine | www.frontiersin.org 9 April 2022 | Volume 9 | Article 897726

https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/
https://www.frontiersin.org/journals/medicine#articles


fmed-09-897726 April 29, 2022 Time: 10:10 # 10

Gierszewski et al. Perspectives on SARS-CoV-2 Surveillance in Day Care

AUTHOR CONTRIBUTIONS

DG, OK, JL, PH, and IG conceptualized the study. DG, WF,
and MK performed interviews. JF, AS, JW, FP, KH, VR, and GE
collected data for quantitative analyses. DG, WF, PK, and IG
performed data analysis and together with MK, interpreted the
results. PK drafted the manuscript. OK and JL acquired funding.
All authors revised the manuscript critically and approved
the final version.

FUNDING

This study was funded by the Federal Ministry for Education
and Science (BMBF), InfectControl program (project COVMon,
grant-nos. 03COV26A to OK and 03COV16B to JL), and the
Free State of Bavaria (COVID-research funds provided to the
University of Wuerzburg).

ACKNOWLEDGMENTS

We would like to thank Luca Ghirotto, Head of the Qualitative
Research Unit at the IRCSS Reggio Emilia, Italy, for his valuable

advices on the present work. We thank to Julia Ackermann,
Anne Hanfbauer and Mara Schottdorf for their support during
the interviews and analysis, and to Pamina Eva Hagen, for
language revision. We thank to all parents and childcare workers
who engaged in this study and took part in the interviews.
We appreciated the insightful suggestions and careful reading
of the manuscript of the Wü-KiTa-CoV study group. Members
of the Wü-KiTa-Study Group are: Abdullah Almamy, Anastasia
Besenfelder, Maxi Bettkober, Lena Buechner, Viktoria Engert,
Phillip Fecher, Jonas Fischer, Kathrin Frei, Theresa Höferth,
Robin Khan, Fabian Kleindiek, Kerstin Knies, Thiên-Trí Lam,
Mirja Müller, Lara Müller-Scholden, Sabrina Mündlein, Pauline
Nehm, Christina Pfann, Jacobe Rapp, Maria Riedmeier, Rebecca
Richter, George Robinson, Sarah Schnee, Christoph Schoen,
Alexandra Schubert-Unkmeir, Anna-Lena Sieg, Max Siegl, Fumi
Sugihara, Anne Thieme, Gvantsa Uturgaidze, Lars Wallstabe, and
Brigitte Wehner.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fmed.
2022.897726/full#supplementary-material

REFERENCES
1. Freundl V, Lergetporer P, Zierow L. Germany’s education policy during the

COVID-19 crisis. Zeitschrift für Politikwissenschaft. (2021) 31:109–16. doi:
10.1007/s41358-021-00262-7

2. Stavridou A, Kapsali E, Panagouli E, Thirios A, Polychronis K, Bacopoulou
F, et al. Obesity in Children and Adolescents during COVID-19 Pandemic.
Children. (2021) 8:135. doi: 10.3390/children8020135

3. Filip R, Anchidin-Norocel L, Gheorghita R, Savage WK, Dimian M. Changes
in Dietary Patterns and Clinical Health Outcomes in Different Countries
during the SARS-CoV-2 Pandemic. Nutrients. (2021) 13:3612. doi: 10.3390/
nu13103612

4. Brülhart M, Klotzbücher V, Lalive R, Reich SK. Mental health concerns
during the COVID-19 pandemic as revealed by helpline calls. Nature. (2021)
600:121–6. doi: 10.1038/s41586-021-04099-6

5. Samji H, Wu J, Ladak A, Vossen C, Stewart E, Dove N, et al. Review:
mental health impacts of the COVID-19 pandemic on children and youth
- a systematic review. Child Adolesc Ment Health. (2021) 2021:12501. doi:
10.1111/camh.12501

6. Ravens-Sieberer U, Kaman A, Otto C, Adedeji A, Napp A-K, Becker M,
et al. Seelische Gesundheit und psychische Belastungen von Kindern
und Jugendlichen in der ersten Welle der COVID-19-Pandemie –
Ergebnisse der COPSY-Studie. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. (2021) 64:1512–21. doi: 10.1007/s00103-021-03291-3

7. Marchetti D, Fontanesi L, Mazza C, Di Giandomenico S, Roma P, Verrocchio
MC. Parenting-Related Exhaustion During the Italian COVID-19 Lockdown.
J Pediatr Psychol. (2020) 45:1114–23. doi: 10.1093/jpepsy/jsaa093

8. WHO - Joints Leaders. Joint Leaders’ Statement - Violence Against Children:
A Hidden Crisis of the COVID-19 Pandemic. (2020). Available online at:
https://www.who.int/news/item/08-04-2020-joint-leader-s-statement-
--violence-against-children-a-hidden-crisis-of-the-covid-19-pandemic.
(accessed January 6, 2022)

9. Unicef. Guidance for Re-Opening of Preschools and Kindergartens post-
COVID19, May 2020. (2020). Available online at: https://www.unicef.
org/romania/media/2721/file/Guidance%20for%20Re-Opening%20of%
20Preschools%20and%20Kindergartens%20post-%20COVID19.pdf
(accessed December 6, 2021)

10. Forster J, Streng A, Rudolph P, Rücker V, Wallstabe J, Timme S, et al. Feasibility
of SARS-CoV-2 surveillance testing among children and childcare workers at
german day care centers: a nonrandomized controlled trial. JAMA Netw Open.
(2022) 5:e2142057–2142057. doi: 10.1001/jamanetworkopen.2021.42057

11. Jack SM. Utility of qualitative research findings in evidence-based public
health practice. Public Health Nurs. (2006) 23:277–83. doi: 10.1111/j.1525-
1446.2006.230311.x

12. Murray SA, Kendall M, Carduff E, Worth A, Harris FM, Lloyd A, et al. Use of
serial qualitative interviews to understand patients’ evolving experiences and
needs. BMJ Br Med J. (2009) 339:958–60. doi: 10.1136/bmj.b3702

13. Kuckartz U. Qualitative Text Analysis: A Guide to Methods, Practice and Using
Software. London: Sage (2014).

14. Verbi Software. MAXQDA 2020. Berlin: VERBI Software (2019).
15. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative

research (COREQ): a 32-item checklist for interviews and focus groups. Int J
Qual Health Care. (2007) 19:349–57. doi: 10.1093/intqhc/mzm042

16. Ahmadieh A, Dincer S, Navazesh M. Is saliva collected passively without
forceful coughing sensitive to detect SARS-CoV-2 in ambulatory cases? A
systematic review. Oral Surg Oral Med Oral Pathol Oral Radiol. (2022) 2022:2.
doi: 10.1016/j.oooo.2022.01.002

17. Bastos ML, Perlman-Arrow S, Menzies D, Campbell JR. The sensitivity and
costs of testing for SARS-CoV-2 infection with saliva versus nasopharyngeal
swabs : a systematic review and meta-analysis. Ann Intern Med. (2021)
174:501–10. doi: 10.7326/m20-6569

18. Tsang NNY, So HC, Ng KY, Cowling BJ, Leung GM, Ip DKM. Diagnostic
performance of different sampling approaches for SARS-CoV-2 RT-PCR
testing: a systematic review and meta-analysis. Lancet Infect Dis. (2021)
21:1233–45. doi: 10.1016/s1473-3099(21)00146-8

19. Fragkou PC, De Angelis G, Menchinelli G, Can F, Garcia F, Morfin-Sherpa F,
et al. ESCMID COVID-19 guidelines: diagnostic testing for SARS-CoV-2. Clin
Microbiol Infect. (2022) 2022:11. doi: 10.1016/j.cmi.2022.02.011

20. Koukourikos K, Tzeha L, Pantelidou P, Tsaloglidou A. The importance of
play during hospitalization of children. Mater Sociomed. (2015) 27:438–41.
doi: 10.5455/msm.2015.27.438-441

21. Karlsson K, Englund A-CD, Enskär K, Rydström I. Parents’ perspectives on
supporting children during needle-related medical procedures. Int J Qual Stud
Health Well-Being. (2014) 9:23759–23759. doi: 10.3402/qhw.v9.23759

Frontiers in Medicine | www.frontiersin.org 10 April 2022 | Volume 9 | Article 897726

https://www.frontiersin.org/articles/10.3389/fmed.2022.897726/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2022.897726/full#supplementary-material
https://doi.org/10.1007/s41358-021-00262-7
https://doi.org/10.1007/s41358-021-00262-7
https://doi.org/10.3390/children8020135
https://doi.org/10.3390/nu13103612
https://doi.org/10.3390/nu13103612
https://doi.org/10.1038/s41586-021-04099-6
https://doi.org/10.1111/camh.12501
https://doi.org/10.1111/camh.12501
https://doi.org/10.1007/s00103-021-03291-3
https://doi.org/10.1093/jpepsy/jsaa093
https://www.who.int/news/item/08-04-2020-joint-leader-s-statement---violence-against-children-a-hidden-crisis-of-the-covid-19-pandemic
https://www.who.int/news/item/08-04-2020-joint-leader-s-statement---violence-against-children-a-hidden-crisis-of-the-covid-19-pandemic
https://www.unicef.org/romania/media/2721/file/Guidance%20for%20Re-Opening%20of%20Preschools%20and%20Kindergartens%20post-%20COVID19.pdf
https://www.unicef.org/romania/media/2721/file/Guidance%20for%20Re-Opening%20of%20Preschools%20and%20Kindergartens%20post-%20COVID19.pdf
https://www.unicef.org/romania/media/2721/file/Guidance%20for%20Re-Opening%20of%20Preschools%20and%20Kindergartens%20post-%20COVID19.pdf
https://doi.org/10.1001/jamanetworkopen.2021.42057
https://doi.org/10.1111/j.1525-1446.2006.230311.x
https://doi.org/10.1111/j.1525-1446.2006.230311.x
https://doi.org/10.1136/bmj.b3702
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1016/j.oooo.2022.01.002
https://doi.org/10.7326/m20-6569
https://doi.org/10.1016/s1473-3099(21)00146-8
https://doi.org/10.1016/j.cmi.2022.02.011
https://doi.org/10.5455/msm.2015.27.438-441
https://doi.org/10.3402/qhw.v9.23759
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/
https://www.frontiersin.org/journals/medicine#articles


fmed-09-897726 April 29, 2022 Time: 10:10 # 11

Gierszewski et al. Perspectives on SARS-CoV-2 Surveillance in Day Care

22. Howes C, Spieker S. Attachment relationships in the context of multiple
caregivers. 2nd ed. In: Cassidy J, Shaver PR editors. Handbook of Attachment:
Theory, Research, and Clinical Applications. New York, NY: The Guilford Press
(2008). p. 317–32.

23. Bevan I, Stage Baxter M, Stagg HR, Street A. Knowledge, attitudes, and
behavior related to COVID-19 testing: a rapid scoping review. Diagnostics.
(2021) 11:1685. doi: 10.3390/diagnostics11091685

24. Blake H, Corner J, Cirelli C, Hassard J, Briggs L, Daly JM, et al. Perceptions and
experiences of the University of Nottingham Pilot SARS-CoV-2 asymptomatic
testing service: a mixed-methods study. Int J Environ Res Public Health. (2020)
18:188. doi: 10.3390/ijerph18010188

25. Lecouturier J, Kelly MP, Graham F, Meyer C, Tang MY, Goffe L, et al. Public
understanding of COVID-19 antibody testing and test results: a qualitative
study conducted in the U.K. early in the pandemic. Soc Sci Med. (1982)
2021:113778–113778. doi: 10.1016/j.socscimed.2021.113778

26. Jenkins SP, Calvert MJ, Draper H. Potential research participants’ use of
information during the consent process: a qualitative pilot study of patients
enrolled in a clinical trial. PLoS One. (2020) 15:e0234388–0234388. doi: 10.
1371/journal.pone.0234388

27. Enria L, Lees S, Smout E, Mooney T, Tengbeh AF, Leigh B, et al. Power,
fairness and trust: understanding and engaging with vaccine trial participants
and communities in the setting up the EBOVAC-Salone vaccine trial in
Sierra Leone. BMC Public Health. (2016) 16:1140. doi: 10.1186/s12889-016-
3799-x

28. Long CR, Stewart MK, Cunningham TV, Warmack TS, McElfish PA. Health
research participants’ preferences for receiving research results. Clin Trials.
(2016) 13:582–91. doi: 10.1177/1740774516665598

29. Long CR, Purvis RS, Flood-Grady E, Kimminau KS, Rhyne RL, Burge MR,
et al. Health researchers’ experiences, perceptions and barriers related to
sharing study results with participants. Health Res Policy Syst. (2019) 17:25.
doi: 10.1186/s12961-019-0422-5

30. Bruhn H, Cowan EJ, Campbell MK, Constable L, Cotton S, Entwistle V, et al.
Providing trial results to participants in phase III pragmatic effectiveness

RCTs: a scoping review. Trials. (2021) 22:361. doi: 10.1186/s13063-021-05
300-x

31. Lee H. Changes in workplace practices during the COVID-19 pandemic: the
roles of emotion, psychological safety and organisation support. J Organizat
Effectiv People Perform. (2021) 8:97–128. doi: 10.1108/JOEPP-06-2020-
0104

32. Pressley T. Factors Contributing to Teacher Burnout During COVID-
19. Educat Res. (2021) 50:325–7. doi: 10.3102/0013189X21100
4138

33. Alcoba-Florez J, Gil-Campesino H, García-Martínez de Artola D, Díez-Gil
O, Valenzuela-Fernández A, González-Montelongo R, et al. Increasing SARS-
CoV-2 RT-qPCR testing capacity by sample pooling. Int J Infect Dis. (2021)
103:19–22. doi: 10.1016/j.ijid.2020.11.155

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Gierszewski, Kurotschka, Krauthausen, Fröhlich, Forster, Pietsch,
Streng, Rücker, Wallstabe, Hartmann, Jans, Engels, Romanos, Heuschmann,
Härtel, Kurzai, Liese and Gágyor. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The
use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Medicine | www.frontiersin.org 11 April 2022 | Volume 9 | Article 897726

https://doi.org/10.3390/diagnostics11091685
https://doi.org/10.3390/ijerph18010188
https://doi.org/10.1016/j.socscimed.2021.113778
https://doi.org/10.1371/journal.pone.0234388
https://doi.org/10.1371/journal.pone.0234388
https://doi.org/10.1186/s12889-016-3799-x
https://doi.org/10.1186/s12889-016-3799-x
https://doi.org/10.1177/1740774516665598
https://doi.org/10.1186/s12961-019-0422-5
https://doi.org/10.1186/s13063-021-05300-x
https://doi.org/10.1186/s13063-021-05300-x
https://doi.org/10.1108/JOEPP-06-2020-0104
https://doi.org/10.1108/JOEPP-06-2020-0104
https://doi.org/10.3102/0013189X211004138
https://doi.org/10.3102/0013189X211004138
https://doi.org/10.1016/j.ijid.2020.11.155
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/
https://www.frontiersin.org/journals/medicine#articles

	Parents' and Childcare Workers' Perspectives Toward SARS-CoV-2 Test and Surveillance Protocols in Pre-school Children Day Care Centers: A Qualitative Study Within the German Wü-KiTa-CoV Project
	Introduction
	Materials and Methods
	Study Design, Participant Selection, and Setting
	Data Collection
	Data Analysis
	Ethics and Reporting Standard

	Results
	Generating Valuable Knowledge
	Impact on Daily Life
	Communication and Information
	Children's Wellbeing
	Sense of Security

	Discussion
	Strengths and Limitations
	Meaning and Implication for Practice and Policy
	Implication for Future Research

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


