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Background: In Germany, a growing number of neonatal intensive care units
(NICUs) are equipped with webcams. The utilization of webcams in the NICU
is gaining greater attention and the impact of this technology can be manifold.
However, there has been no definite understanding of its impact. We will highlight
the webcam's implications on the communication between parents and Health
Care Professionals (HCPs) in German NICUs.

Methods: 20 interviews were conducted with HCPs from three German NICUs
between December 2019 and August 2020 according to a qualitative research
design. Seven out of them had no webcam experience, whereas for 13 of them,
webcam-use is part of their working routine. Interviews were analyzed following
Kuckartz's thematic analysis. Findings were assessed in accordance with the NICU
Communication Framework.

Results: HCPs consider the webcams as a beneficial addition to the interaction of
parents with their infants, as well as the HCP-parent interaction. At the same time,
HCPs created new pathways of communication with parents via the webcam.
Any negative effects feared by HCPs without webcam experience regarding the
communication with parents, including a lasting shift of conversation away from
the infant and toward more technical aspects of the webcams, but also an increase
in phone calls from parents and an associated increase in workload, could not be
confirmed by HCPs with webcam experience.

Conclusion: The findings indicate that the implementation of webcams in German
NICUs not only has an influence on the communication between parents and
HCPs, but it expands communicative pathways. It can be stated that they support
tailored communication but are not necessarily sufficient to account for all aspects
themselves. The results of this study help to assess the impact of webcams on
communication between parents and HCPs and should be applied to strengthen
it within NICUs equipped with webcams.

Clinical trial registration: The Neo-CamCare Study is registered at the German
Clinical Trial Register. DRKS-ID: DRKS0001775; Date of registration: 05/09/2019.
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webcam-use, neonatal, NICU, health care provider, very low birth infants, parent-provider
communication, tailored communication

01 frontiersin.org


https://www.frontiersin.org/journals/communication
https://www.frontiersin.org/journals/communication#editorial-board
https://www.frontiersin.org/journals/communication#editorial-board
https://www.frontiersin.org/journals/communication#editorial-board
https://www.frontiersin.org/journals/communication#editorial-board
https://doi.org/10.3389/fcomm.2023.1205950
http://crossmark.crossref.org/dialog/?doi=10.3389/fcomm.2023.1205950&domain=pdf&date_stamp=2023-07-06
mailto:johanne.stuempel@uni-bonn.de
https://doi.org/10.3389/fcomm.2023.1205950
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/articles/10.3389/fcomm.2023.1205950/full
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org

Stimpel et al.

1. Introduction

The neonatal intensive care unit (NICU) provides critical
medical support for pre- and new-born infants. In Germany,
around 8.17% of total live births in 2019 were premature births
that had to be taken care of in about 215 perinatal centers due
to their very low birth weight (VLBW) of <1,500 grams (IQTIG,
2020). The working conditions of Health Care Professionals
(HCPs)! in the NICU setting are often being characterized by
high stress levels due to understaffing or poor communication
between the staff (Lavoie-Tremblay et al, 2016; Fiske, 2018).
Overall, communication and teamwork are considered essential
for establishing functioning workflows and ensuring patient safety
amongst HCPs but are often hindered by a lack of confidence,
lack of organization or structural hierarchies (Foronda et al., 2016).
This corresponds to observations made about high communication
skills among members of the same profession (e.g., nursing staff)
but not between professions (e.g., nurses and physicians) which
might explain different assessments of teamwork and collaboration
(Lancaster et al., 2015; Profit et al., 2017; Borner et al., 2019).
The influence of an introduction of new tools and technologies on
teamwork and communication in the health care sector needs to be
examined further.

In previous research, concepts such as family integrated care
(O’Brien et al., 2015) have argued for a close collaboration between
NICU staff and parents to guarantee adequate care for the NICU
patients, emphasizing the involvement of parents in the provision
of care for their infants (Craig et al., 2015; Maree and Downes,
2016) and the vital importance of good communication between
staff and parents (Wigert et al., 2013, 2014; Adama et al., 2022).

Opverall, effective communication between parents and HCPs
is being reported and a majority of parents is satisfied with
the provided emotional support and information given by HCPs
(Wigert et al., 2013). Reported inadequacy of communication is
often due to the perceived provision of confusing information
or the missing treatment of parents as equals to the nurses
and therefore requires a closer look at possible improvements
(Enke et al., 2017; Lorié et al, 2021). Brought together in the
NICU Communication Framework by Wreesmann et al. (2021),
four main functions attributing to a successful communication
in the NICU can be identified: (1) building and maintaining
relationships, (2) exchanging information, (3) (sharing) decision-
making between parents and HCPs, and (4) enabling parent self-
management. Within these functions, HCPs need to deliberately
focus their attention to the topic, aims, location, route, and design
of their interaction with parents (see Figure 1).

Especially in the light of the COVID-19 pandemic, hospital
restrictions have significantly limited parental presence for NICU
admitted infants, necessitating new ways of supporting families

Abbreviations: NICU, Neonatological Intensive Care Units; HCP, Health Care
Professional; VLBW, Very Low Birth Weight.

1 References to Health Care Professionals (HCPs) in this paper relate
equally to the nursing and medical staff working in the NICU. Due to the
anonymization process, we decided not to provide more detailed information
on the individual educational levels and professional functions, such as team

leader or senior physician, of the staff on the NICU.

Frontiersin Communication

02

10.3389/fcomm.2023.1205950

after childbirth (Darcy Mahoney et al., 2020; Murray and Swanson,
2020). Also, hospital policies, the severity of the infant’s condition,
or the parents’ own health concerns influence parents’ presence
in NICUs (Pineda et al., 2018; McCulloch et al., 2022). Parental
absence may have negative effects on the parents’ mental health
and bonding with their infant, as well as the infant’s development
(Juneja et al., 2022). Efforts are being made to increase parental
involvement in the NICU, such as implementing family-centered
care models and providing education and support for parents
(Franck and O’Brien, 2019; Treyvaud et al., 2019). Furthermore,
to overcome physical distance between parents and infants during
a NICU stay, webcams are used in few German NICUs and are
mostly viewed as a positive experience by parents and families since
webcams enable them to view the infants on a monitor when they
cannot visit their infants in person (Kerr et al., 2017; Reimer et al.,
2021).

Webcam technology is already applied in NICUs worldwide.
Therefore, several studies are considering the effects this technology
has on parental wellbeing, whereas the perspective of HCPs is
less prominent in scientific research. HCPs are likely to recognize
a positive impact of webcams, especially in terms of facilitating
communication with parents and enabling them to bond with their
infants (Hawkes et al., 2015; Epstein et al., 2017). Nevertheless, the
scientific literature suggests that HCPs’ attitudes toward webcams
are weighed against a possible additional workload. The empirical
findings for this concern are rather inconclusive and range from
no considerable improvement of stress levels to a negative impact
on quality of care with possible explanations for these different
assessments being the additional effort of operating the webcams or
the increased requests of parents (Joshi et al., 2016; Kubicka et al.,
2021). Lastly, the level of commitment to the webcams as well as
the experience of a positive influence depends on the individual
willingness of the HCPs (Hoffmann et al., 2022).

In this study we aim to:

(1) Identify the pathways of communication between
parents and HCPs in the NICU-setting following the
)

webcam’s influence on the functions and factors relevant

introduction of webcams and to determine the
in this communication by utilizing Wreesmann’s NICU

Communication Framework (Wreesmann et al., 2021).

We seek to explore the forms of communication between
parents and HCPs in the NICU and aim to contribute to the
enhancement of communication between HCPs and parents of
VLBW infants by engaging the HCPs perspective.

2. Methods
2.1. Study design

This research is part of the Neo-CamCare project that
examined the use of webcams in German NICUs in a multicentric
cross-over design (Scholten et al., 2021). Participation in the Neo-
CamCare study was subject to comprehensive information and
the written consent of the parents. They were comprehensively
informed about the study, the study objectives and the procedure.

frontiersin.org
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FIGURE 1
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NICU communication framework (own illustration, adapted from Wreesmann et al.,, 2021).

The webcams were installed at the new-borns’ incubators enrolled
in the study and could be accessed by the parents via a personalized
password online 24 h a day, except for short time periods when
diagnostic or invasive procedures were performed on the child.
The present study focuses on webcam devices that transfer moving
images of the infants upper body. Health data or sound is not
transmitted. A standby mode can be turned on if there should be
an occurrence of medical procedures or health related crises. In
order to participate in the study, parents had to have access to an
internet-enabled device (e.g., laptop or tablet) at home.

In Neo-CamCare, amongst others, qualitative data has been
collected via narrative interviews and focus groups to assess
effects of webcam-use. This present paper addresses the qualitative
evaluation by focusing on the perspective of HCPs as it seeks to
explore the influence of the implementation of webcams on the
communication and its pathways in the NICU. This qualitative
research presented here has been conducted in accordance with the
“Consolidated criteria for reporting qualitative research (COREQ)”
(Tong et al, 2007) (see Supplementary material). The study
protocol was approved by the Ethical Review Committee of the
Medical Faculty of the University of Cologne in accordance with
the Ethics Committee of the Medical Faculty of the University of
Bonn (Number: 19-1232).

2.2. Participant selection and data
collection

Inclusion criteria for study participation were: Current
employment as a HCP in the field of neonatal care, to be a
trained nurse in the field of neonatology or a medical physician
specialized in neonatology. HCPs who had previous experience
with webcam-use in the NICU were included in the study, as
well as HCPs without webcam experience. The sample size in
the context of qualitative research is assumed to be less relevant
than in quantitative research, with the suitability of respondents
to adequately answer the questions being the main goal (Crouch
and McKenzie, 2006). We recruited participants and collected
data until the necessary data saturation was reached. The concept
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of saturation describes a level in data collection where no new
information of aspects can be observed in the data (Guest et al,
2006). In the present study data saturation was reached at n = 20.
Recruiting the HCPs was facilitated by the nursing management
of the respective clinics. Flyers with the invitation to participate
in the study were displayed on the wards involved in the project.
In addition, the nursing and medical directors of the participating
wards/hospitals were personally approached to encourage their
colleagues to participate in the study. We aimed to obtain a
sample that was as diverse as possible with regard to experiences
with the webcam in everyday ward routine. Subsequently, the
sample was stratified according to the previous use of webcams
and the time they had been using them, in order to ensure equal
representation along these dimensions. Also, consideration was
given with respect to an equal distribution in terms of the two
occupational dimensions (physician vs. nursing health professions)
in order to cover both of these perspectives as broadly as possible.
If individuals were interested in participating in the study,
they received an information sheet, a short personal questionnaire
on socio-economic data, a declaration of consent and a transfer
form for the expense allowance. Prior to the interview, the
participants were informed and made aware of the purpose and
objectives of the study and gave their written consent (by post
or in person). For participating in the interview, the participants
received an expense allowance of 50€. Upon receipt of the
completed forms, a date for the interview was set. Nine interviews
were conducted in person and due to the COVID-19 pandemic
situation, some of the interviews (6 out of 20) had to be conducted
virtually (via Zoom or Adobe Connect) or, if internet access was
not available, by phone (n = 5). After a personal introduction
and welcome, the interview guide was followed throughout the
interview. The main topics of the interview guide are presented in
Figure 2. Participants were asked to freely respond to the questions.
A pseudo-anonymized evaluation and rigid data protection-
compliant processing of the data were guaranteed. The interviews
were audio recorded and transcribed verbatim. Any information
that could potentially lead to an identification of the individual,
such as names, specific locations, or other details, were removed.
In total, 20 interviews with HCPs were conducted separately by
members of two research teams: 12 interviews by the Research
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Unit Ethics (JS, PM, and CJ) and 8 additional interviews by
the Institute of Medical Sociology, Health Services Research and
Rehabilitation Science (IMVR) (conducted by AR) were considered
due to a jointly developed interview guide. The leading author,
JS (Research Associate, Health Economist, M. Sc.) in association
with PM (Research Associate, Health Economist, Dipl.-Ges.oec.),
CJ (Research Associate, Health Management, M.A.) and AR
(Research Associate, Health Services Researcher, M.Sc.) conducted
all interviews. All four female researchers are qualified experts in
the field of qualitative research and possess years of experience
in this field. Conducting the interviews with two research groups,
allowed for researcher triangulation. Thus, a consistently high level
of data quality, both at the time of the data collection and during
the analysis, was achieved through mutual exchange between the
two research groups. Interviews took place between December 2019
and August 2020.

2.3. Data analysis

After transcribing, the interviews were cross-checked by a
student assistant for accuracy. Two researchers (JS and PM)
conducted the thematic qualitative analysis following a combined
deductive-inductive approach (Kuckartz, 2018). The analysis of
the categorized based analysis was carried out in a multilevel
process of category development and coding of text segments. In
a first step, two researchers (JS and PM) independently coded
the data deductively based on the research question. Deductively,
categories were formed based on factors that may have an impact on
communication. New codes were then inductively formed within
these categories. The data was then reviewed and checked by the
two researchers. After coding part of the material, the analysts
conducted credibility checks to continuously verify the accuracy
of the coding. Inconsistencies in coding were corrected when
necessary. The codes were then grouped into main themes and sub-
themes. After re-checking by the two researchers, all transcribed
material was systematically coded. MAXQDA (version 2020) was
used for the qualitative coding. An overview of the identified
themes and sub-themes is provided in Supplementary material.
Finally, in particular the coded text segments from the themes
“implementation of webcam,” “daily work routines with the

» «

webcams,” “parent-NICU contact,” and “parent-staff relationship”
were revisited to explore how statements referred to aspects
of communication brought up in Wreesmann et al’s NICU

Communication Framework.

3. Results

3.1. Characteristics of participants

The participants age ranged from 21 to 58 years. The HCPs
experiences with webcams varied between no experience to 3 years
of experience. The share of HCPs without any webcam experience
was 35%. Participating HCPs had an average of 12.4 years of
work experience and a mean age of 36.2 years. An overview
of the demographic data of the participants and further sample
characteristics can be found in Table 1.
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Several different medical professions could be identified from
the professional background of the surveyed staff. An overview is
provided in Figure 3.

3.2. Findings

3.2.1. General influences on communication in
the NICU setting

Prior to the introduction of the webcam technology, the
communication practice in the NICU setting already reflected
Wreesmann et al.’s factors (topic, aims, location, route, and design)
for a tailored communication across all four functions [building
and maintaining relationships, exchanging information, (sharing)
decision-making between parents and HCPs, enabling parent self-
management]. In conversation with parents, topics mostly relate to
health information about the infant. HCPs aim to combat concerns,
provide emotional support and reassurance, and build trust. They
continuously interact transparently and involve parents in the care
provision as equal partners. HCPs additionally put a lot of their
effort into designing the conversation as balanced between direct,
empathetic and informative. They mostly communicate in person
or via telephone. To provide an overview of the communication
practices in the NICU prior to the webcams, we include quotes
corresponding to the NICU Communication Framework in the
following table (Table 2).

Our research focus in this paper is based on the experiences
of HCPs with webcam experience, nevertheless, for a broader
understanding and mapping of the context on NICUs, we would
like to briefly address which concerns and expectations were
expressed by HCPs without webcam experience regarding the
impact of the implementation of webcams on communication
between parents and them. As one HCP recalls, the overarching
concern expressed by HCPs without previous webcam experience
was that the implementation of webcams would not only repeatedly
disrupt their workflow, but also negatively impact the relationship
between parents and HCPs. They mostly worried about technical
issues, a sense of being monitored unnecessarily by parents and
increasing phone calls caused by the visual images of the webcam
being confusing.

“On the one hand, everyone was happy to be able to try
it out. And on the other hand, there was also the fear that the
phone will ring more often because there is something wrong or
you can’t see the baby properly and things like that.” [P09: Nurse,
webcam experience; 11]

“Some were also afraid that they would be monitored at
work and that they would feel a bit restricted.” [P10: Nurse,
webcam experience; 17]

Following this brief outline, we will contrast them with the
actual experiences made by HCPs. We will do so within the
NICU Communication Framework and address how the webcams
were expected to, and actually did, impact the aspects of tailored
communication between parents and HCPs in nexus with the four
mentioned functions and five factors.

frontiersin.org
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TABLE 1 Demographical data of participants.

Number Interview Professional position = Work experience Webcam
duration (years) experience
(minutes) (WEES)

1 21:23 41 Female Nursing staff 21 None

2 17:03 29 Female Medical staff 4 2

3 23:07 46 Female Nursing staff 25 None

4 36:29 37 Female Medical staff 11 ~156

5 47:38 26 Female Nursing staff 45 ~104

6 27:55 25 Female Nursing staff 3 ~104

7 15:55 58 Female Medical staff 33 None

8 27:25 47 Female Nursing staff 29 12

9 21:23 27 Female Nursing staff 6 12

10 23:28 52 Female Nursing staff 29 8

11 20:12 21 Female Nursing staff 1 12

12 42:08 46 Female Nursing staff 25 4

13 46:20 26 Female Nursing staff 4 ~104

14 39:03 32 Female Medical staff 3 Yes, N/A

15 45:22 29 Female Nursing staff 5 ~104

16 35:17 34 Female Nursing staff 10 None

17 26:59 34 Female Medical staff 9 None

18 17:40 N/A Male Medical staff N/A Yes, N/A

19 33:36 42 Female Nursing staff 9 None

20 33:32 36 Male Medical staff 5 None
@ 30:06 min @ 36.2years | 18 females/2 males D 12.4 years

3.2.2. Building and maintaining relationships

To establish a lasting and trusting relationship between parents
and HCPs, it is considered helpful to pay respect to aspects of
tailored communication. In the context of relationships, the topics
of these conversations can be both medical, about the infant,
but also more trivial (Wreesmann et al, 2021). In our study,
particularly in the early days of the implementation of the webcams
in the NICU and whenever parents received a webcam for the
first time, the topic of the conversations shifted from medical
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toward more technical content. Nevertheless, this quickly reverted
as parents became comfortable with the webcams and only asked
specific medical instead of trivial questions about the state of the
infant when calling.

“I think this topic of the camera was of course also bigger
in the parents’ discussion when we introduced it than it still is
now. Now, as a doctor, you are more focused on talking to parents
about the medical side: ‘How is the child doing right now? What

frontiersin.org
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FIGURE 3
Professional background of participants (own illustration).

TABLE 2 Exemplary statements by HCPs in accordance with Wreesmann
et al. (2021).

Functions Quote by the HCPs

Building and “[...] that’s because we see them (parents) as partners from

maintaining the beginning and take them on board and [... ] we try to

relationships build a foundation of trust, which makes the work easier.”
[P16: Nurse, no webcam experience; 26].

Exchanging “[... ] talk with the parents a lot and they are aware of

information everything that is going on with their child.” [P14: Physician,
webcam experience; 119].

(Sharing) “In terms of patient care, this is extremely important, because

decision-making
between parents
and HCPs

we try to do more than just that - for us, collaboration with
parents is very important. It has a high priority, so this whole
issue of decision-making participation, etcetera pp, is very
important here. We just want, yes, we want strong parents
and also parents who have an opinion and who represent their
child. That’s what you have to achieve at the beginning. But
that also means that a lot of communication is needed, that I
can’t just do what I want, quickly, this or that, but you have to
catch up with them right from the start. And accordingly, they
have an extremely high priority.” [P4: Physician, webcam
experience; 24]

Enabling parent “[...11am a person who, despite having limited time, talks a
self- lot with the parents and provides a lot of guidance, and even
management directly after birth I let the parents do everything on the child,
since otherwise their fear of handling the child might become

too big.” [P11: Nurse, webcam experience; 119]

is the outlook?’ These are also the questions parents ask us, which
is why we talk less about the camera. So, its more about the
clinical condition of the child and not about the camera.” [P4:
Neonatologist, webcam experience; 53]

The HCPs reported that one or two nurses in the teams
were normally assigned to set up the initial access to the
webcams and also to provide the initial information to the
parents. Regular first contact persons, even regarding the
technical aspects, served as a useful route to strengthen
the trust and the relationship between parents and HCPs

Frontiersin Communication

after implementing the webcams. The webcams themselves
provided an additional way of building trust between parents
and HCPs.

“And little by little, we created a team of people who are, so
to speak, like the primary instructors, who then train the entire
team and can pass on information to parents [...].” [P15: Nurse,
webcam experience; 3]

“[...], I believe that a basis of trust is also created between
HCPs and parents. So, you can already see how my child is being
cared for. And also, this trust, we'll call you if something happens.
The camera is not off because we have an emergency, but we
would call at any time if something is wrong. I think that also
has a lot to do with trust between the HCPs and the parents.”
[P13: Nurse, webcam experience; 87]

Whereas, prior to the introduction of webcams, a great deal
of interpersonal communication between parents and HCPs took
place over the phone, as parents would often inquire about their
infant’s wellbeing, webcams started to contribute to an increased
quieting of the phone. As mentioned above, webcams reduced the
need to talk about trivial topics, therefore parts of the conversation
had shifted in terms of location. Sensitive topics or specific
medical information is still communicated face-to face or over
the phone.

“Before the webcam, we simply had the phone ringing very,
very often and then parents just asked what the child was doing.
And very often you could only say, yes, it was very sweet and is
sleeping now.” [P9: Nurse, webcam experience; 51]

“[...]Its more about the clinical condition of the child and
not about the camera. Those are the moments when you really
have time to talk to parents for a longer period of time. And then
maybe the conversation turns occasionally to the camera. But in
the stressful daily routine of intensive care, that’s rarely the case
for doctors.” [P04: Physician, webcam experience; 53]
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Most parents view the NICU as a stressful and frightening
environment, and therefore HCPs aim at communicating with
parents with the goal of making the NICU as comforting as
possible. HCPs report that the webcams help parents briefly check
in on their infants on a recurring basis to see if they are doing well
and feel more reassured.

“And now that it’s up and running and working, I think it’s
really great, because parents can be much more relaxed when
they’re at home.” [P9: Nurse, webcam experience; 85]

Lastly, in order to build and maintain relationships, HCPs
continuously try to design the communication as transparent, clear
and benevolent, also when using the webcams. This included,
for example, providing information and explanations about
the procedures being performed on the infant. The webcams
contributed to trust-building because they helped to increase the
transparency of even minor care procedures on the infant if the
webcams are not turned off in those procedures.

“If you talk to the parents well and explain it to them well,
then its no problem at all.” [P15: Nurse, webcam experience; 57]

“[...] I am a person who, despite having limited time, talks
a lot with the parents and provides a lot of guidance, and even
directly after birth I let the parents do everything on the child,
since otherwise their fear of handling the child might become too
big.” [P11: Nurse, webcam experience; 119]

3.2.3. Exchanging information

In terms of exchanging information, HCPs report that the
webcams serve to provide the parents with day-to-day and trivial
information about their infants, like if they are awake, how they
look and how big they have gotten. Because the webcam enables
parents to gain more insights into their infants’ wellbeing, these
topics are already addressed and not part of personal interactions
between parents and HCPs anymore.

“As I said, the parents now get to see a bit more or see
things that they normally do NOT see because they can’t be on
the ward.” [P13: Nurse, webcam experience; 125]

“These calls about ‘what is it doing right now and is it
sleeping or...", they have clearly, clearly become less.” [P9: Nurse,

webcam experience; 55 ]

HCPs reported that the amount of information and the way
of exchanging certain information via webcam depended on both
sides. Parents let HCPs know if there were medical or nursing
procedures they did not want to see via webcam and vice versa. It
was individually agreed upon, in which cases the webcams served
as the best route and location to exchange information.

“Of course, if you have to do something on the child for the
examination, we turn the camera off. That is actually better for
the parents. They also feel safer. Because then they only see hands
and don’t know what'’s happening [. .. ] But in normal care, when
you’re just changing diapers, for example, it’s always individual.

Some leave the monitor on; others turn it off. Sometimes the
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‘ parents say we'd rather not see it. Then we turn it off and don’t
turn it on again until the child is completely cared for.” [P8:
Nurse, webcam experience; 21]

This arrangement served the HCPs aim to ensure that the
parents receive all the relevant information they seek without
overwhelming them. It was also important to the HCPs to ensure
that when they exchange information with parents, there would
not be misunderstandings. They realized that unambiguous scenes
on the livestream feed would necessitate additional dialogue which
would then have to be communicated personally.

“Basically, however, it [the webcams] is not different from
the quality [...]. But I think whats missing is simply the
communication with the parents during care. [...] you are not
able to talk to them while they watch. You can't tell them the
reasons for your actions and you are unable to communicate
details. [...] I think, it always is a bit difficult to do something
without being able to talk about it in some way, because that
is just a bit of our culture here, that you just talk/explain to
parents while caring for their child.” [P16: Nurse, no webcam
experience; 84]

Thus, in order to keep the clear and comprehensible design of
an information exchange, the HCPs addressed any questions the
parents might have about the webcam, as well as situations they
saw on the webcam.

“There are moments like that in between, because either it
was a situation where you might even have consciously said to
the parents: ‘Maybe you saw it on the camera, that and the other
thing’ or something like that. But that was actually, I would say,
more in the early days, when we first started with the camera,
that you also talked about it somehow with parents. Now, to
be honest, its not something I talk about with parents and the
parents actually don’t contact [...] in relation to the camera.
No.” [P4: Neonatologist, webcam experience; 33]

3.2.4. Decision making

Within our study population, the possibility, and the implicit
invitation to the parents to participate in the decision-making
process at any time is based on the HCPs" aim at involving the
parents in infant’s care at an early stage and at any time and being
available for discussions and questions. The webcams provided an
additional way for the parents to get involved in the care of their
infants, as they were able to voice concerns about specific situations,
they experienced via webcam:

“They see that the child is crying or has spat or I don’t know,
something else that can be seen in the picture, which somehow
worries the parents or seems strange and then they simply call
again and ask.” [P6: Nurse, webcam experience; 39]

HCPs see the continuous communication with and the
involvement of the parents into the care process as a fundamental
principle of their work and try to design transparent and
encouraging interactions.
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“Parents should know what we do with their child or what
the therapy looks like, they should know what is on the monitor,
so they should be able to assess it. And they are also involved in
therapy decisions, yes. And that is another integral part of this
camera system, that we say we have maximum transparency.”
[P6: Nurse, webcam experience; 35]

In this way, the webcams served as a route and a location
that enabled parents to gain more insight into their infant’s care
and helped them to feel as an equal partner of care provision.
Nevertheless, HCPs left it to the parents to individually decide, if
they felt comfortable using the webcams as part of the care process,
therefore also sharing decision-making competencies in terms of
the webcam implementation itself:

“And the people who are offered this are very different,
because some reject the camera and say, ‘no, we don’t think that’s
something for us, it’s more important for us to be here on site’,
and that’s totally fine. And the others who just say, ‘we think it’s
totally great, we'd like to think about it, and as soon as a camera
becomes available, we'd like to have one’.” [P3: Nurse, no webcam
experience; 10]

As already stated, in the beginning of the introduction of
webcams, the HCPs recognized a temporary shift of topics away
from the infant and toward the technical details of the webcams.
Topics like insecurities about the technical features, data security
and the proper handling of the webcam which needed to be
addressed by HCPs prior to use, could therefore potentially
influence parents’ involvement. Nevertheless, HCPs mostly viewed
the webcams as a positive feature and could not confirm that the
level of parent-HCP decision-making was negatively influenced.

“Most of the time they are enthusiastic. Sometimes they are
also insecure because they worry, ‘oh, camera on my child, who's
going to see all that? Especially if it is somehow connected to the
internet.” But basically, once you have installed the camera and
the parents can really see their child, all negative thoughts about
it are usually out of the room. Instead, they are actually more
positively surprised and give positive feedback that they can see
their child even when they are not there.” [P6: Nurse, webcam
experience; 49]

3.2.5. Enabling self-management

Enabling self-management of healthcare providers in German
NICUs can improve the quality of care and promote better
outcomes for infants and their families. Self-management
empowers healthcare providers to take ownership of their
work, make decisions based on their expertise, and collaborate
more effectively with other members of the healthcare team.
Regarding self-management of HCPs, they report that the topic
of conversation, especially in the first period of the webcam
implementation, mainly revolved around technical features and
problem solving of the webcams. In this phase, the conversation
within the HCP-Team mainly addressed mitigating possible
additional workload and aimed at allocating responsibilities within
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the NICU-team and combating feelings of uncertainty in dealing
with the webcams due to a lack of technical knowledge.

Regarding the tailored communication between healthcare
professionals and parents, webcams became an integral part to
enabling self-management of parents as well. They influenced the
communication by supporting the HCPs in their aim to increase in
parental satisfaction and autonomy, so that the parents gain more
freedom in their day-to-day life:

“For me personally, it makes no difference in my daily
routine whether I take care of a child with or without a webcam.
And you really notice that the number of telephone calls has
decreased, where the only questions would have been: Is my baby
asleep or what is he or she doing?’ That’s a lot more relaxed. So,
I'm really happy so far.” [P9: Nurse, webcam experience; 85]

Additionally, as one HCP highlights, the webcams represent
an additional route and location of communication, but never
a substitute for face-to-face communication with parents.
Nevertheless, webcams can help to broaden the options for
self-management by providing a new way of functioning. Parents
can frequently access their infant’s condition via the webcams,
something that studies have demonstrated lowers parental stress
levels. HCPs also highlight the importance of enabling parents to
find their own way of incorporating the webcams into their daily
life and acknowledge the diversity of handling webcam-use:

“There is such a variety of parents. Some are here all day,
even if they have the camera. There is one person, for instance,
who is here around the clock despite having the camera. And
others come only once or only briefly. So, it varies. But I don’t
think that the camera influences that, it’s simply up to the parents
themselves.” [P10: Nurse, webcam experience; 109]

“And I think that parents can decide: ‘Do I want to see
it now?’, which also gives them the opportunity to say T don’t
want to see it all day’ [...].” [P4: Neonatologist, webcam
experience, 47]

Through the implementation of the webcams, the design of an
understanding and empowering interaction and environment with
parents can further be strengthened.

“And I think you also get something back in return if you
take care of it a bit, ensuring that the camera runs well, and
offering that to the parents. The parents are very grateful.” [P18:
Neonatologist, webcam experience; 23]

Subsequently to the presentation that the four functions and
five factors of the NICU communication framework also apply
when webcams are added to the communication practice, we will
now consider in more detail how the HCPs created new ways of
communicating whilst using the webcams.

3.2.6. Exploring new pathways of communication
between parents and HCPs utilizing webcams

of this identify
communication pathways that have not been in the focus of

A main objective research was to
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previous research and that are not obvious at first glance. Webcams
themselves can be considered as a tool that is used to communicate,
as well as a supplement for the communication that previously
took place. According to several HCPs, any interaction between
the parents and their infant is important. The HCPs recognize the
webcams as a means of communication and valuable contribution
toward tailored communication and are therefore very supportive
of the webcams:

“However, that’s because I totally approve of modern ways of
communication and all that, and I also think it’s really important
that parents have a lot of communication with their infants in
any form.” [P15: Nurse, webcam experience; 5]

“For example, I had this situation where a child was still
totally awake after being cared for professionally and lay awake
in the incubator. And then the parents somehow called again
anyway and wanted to know how the child was doing [...]. And
then I said to my colleague: No, everything’s okay with the child,
the parents should turn on the camera, little XY is awake right
now. And I personally thought that was nice [...]. We perceive
many moments of the infants that the parents cannot experience
because they are asleep at home or cannot be there for other
reasons. And I think that’s actually nice, that you can share that
with the parents [... ] So, I actually see that as more of a positive
than a negative thing.” [P12: Nurse, webcam experience; 51]

In addition to the webcams contribution of creating a feeling
of closeness between parents and infant, the webcams were
also utilized in HCP-parent communication. It was previously
observed that communication between parents and HCPs occurred
primarily verbally in face-to-face conversations (in the NICU) or by
telephone. The latter was mainly utilized by the parents at night. To
address the missing ability to reassure parents or answer upcoming
questions overnight via webcams, HCPs sought a new way to keep
up tailored communication:

New pathways that we were able to identify included the
communication via short notes that were placed in the incubator
by HCPs when needed. Some HCP-teams jointly agreed that the
webcams would not be turned off during everyday procedures that
required the infant to be taken out of the incubator, but that small
notes would be left for the parents to bridge missing interpersonal
conversation. These notes provided information such as: “Being
washed, be right back” or “Short breastfeeding break, be right back”.
Also, if anything particularly noteworthy had happened that dayj, it
was written on the notes by the nurses, if time allowed:

“It’ s great when you don’t see them [the parents] and you’re
on nightshift, and then you can write them a message saying: ‘I
was happy today’ or T'm so and that tall today and I weigh this
and that, greetings’, and the name of the child. You can even add
it as a comment. They are totally happy. You can make parents
happy.” [P8: Nurse, webcam experience; 23]

HCPs thus sought to offer comfort and guidance to parents
during an emotionally distressing time, as well as providing
transparency for their actions. They sought to create a way
to communicate everyday information in a supportive and
educational way. The HCPs also acted very compassionate toward
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parents and used the webcams to share moments with parents, so
they were able to engage with the infants personally.

However, it should be pointed out that especially in the first
period of the implementation of the webcams, the HCPs report that
there was an additional workload due to technical problems, the
allocation of responsibilities within the NICU-team and feelings of
uncertainty in dealing with the webcams due to a lack of technical
knowledge. The webcams, as one HCP highlights, represent an
additional means of communication, but never a substitute for
face-to-face communication with parents.

In conclusion, contrary to some worries, the introduction
of webcams to the NICU did not negatively impact the quality
of communication and provision of care from the HCPs point
of view. We were able to outline shifts in the communication
between parents and HCPs along Wreesmann et al.’s framework
but can still confirm the HCPs efforts to comply with the
functions and address the factors for tailored communication
when using the webcams. Maintaining tailored communication and
creatively shaped webcam-use in times when shortcomings of the
webcams arose, highlights the effort HCPs put into shaping good
communication with parents at all times. In addition, we were
able to identify and describe new ways of communication between
parents and HCPs that emerged because of the webcams.

4. Discussion

The present study provides insights into webcam-use and its
impact on collaboration and communication between parents and
HCPs. With the focus being set on experiences, thoughts and
opinions from HCPs instead of parents, the study is able to fill in
the prevalent gap of research on webcam-use in German NICUs.
Our findings regarding the communication between parents and
HCPs were analyzed in the context of the NICU Communication
Framework by Wreesmann et al. (2021). Overall, despite a few
initial technical difficulties in the implementation phase of the
webcams, we can conclude that tailored communication between
parents and HCPs in the NICU-setting is possible and well
perceived with regard to the four functions of communication [1.
building/maintaining relationships, 2. exchanging information, 3.
(sharing) decision-making, 4. enabling parent self-management]
(Wreesmann et al, 2021) after the introduction of webcams.
Our results indicate a positive impact of the webcams, as
HCPs state that the webcam implementation results in fewer
telephone calls, a perceived increase in parental satisfaction due to
lower stress levels, and an expansion of communication between
parents and HCPs due to new communication pathways such
as the communication via notes in the incubator. Further, our
results corroborate the findings of previous scientific studies and
complement them by providing new insights into parent-HCP
communication in the NICU. Kilcullen et al. (2020) describe the
fears and challenges that HCPs experience when implementing
webcams on the NICU, but likewise acknowledge the perceived
benefit to parents of VLBWs that HCPs witness. Moreover, despite
negative impacts feared by HCPs without webcam experience
our results reveal that the HCPs with webcam experience do
not feel any additional stress caused by the implementation of
the webcams, neither for themselves and their workflow, or the
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parents. These findings are well in line with the work of Kubicka
et al. (2021) who similarly report no effect of webcam related
stress for the nursing staff but instead lower parental stress levels.
Our work reveals that there are specific topics within the four
functions of the NICU Communication Framework that can
easily be addressed via webcam, such as descriptive information
(about the infant). Other research based on Wreesmann’s NICU
Communication Framework such as Labrie et al. (2021) and Lorié
etal. (2021) highlight the importance of unambiguous information
as well as the value of casual conversation and continuous
interactions between HCPs and parents, which our findings about
communication practices with webcams corroborate. For the
webcams, the main focus of communication lies on maintaining
a balance between informative and interpersonal conversations
(design). However, it is also clear that there are certain topics that
require personal, private conversations (locations). In the context
of this study, webcams represent a facilitating tool, which alone,
however, cannot necessarily meet all the requirements of HCP-
parent communication/relationship.

At this point, potential limitations and improvements should
be mentioned.

Firstly, the study was conducted under extraordinary
circumstances which might have influenced the observations
and findings. The COVID-19 pandemic especially affected the
healthcare sector, leading to a further increase in psychological
stress and reinforcing the already existing discrepancies in the
work environment that put healthcare workers in high pressure
situations and have them face increased workload (Petzold et al.,
20205 Stuijfzand et al., 2020). Additionally, Vindrola-Padros et al.
(2020) remarks that, compared with other research designs,
the conduct of qualitative research in the context of infectious
epidemics like the COVID-19 pandemic in general remains to
lag in terms of delivery, credibility, and timeliness of findings.
During the pandemic, hospitals and HCPs often faced increased
amounts of workload, disruptions to the usual workflows as
well as social distancing regulations for visitors, which in sum
might have influenced the conditions under which the webcams
were introduced and also evaluated during the interviews. The
pandemic and its social distancing regulations also influenced the
recruitment of participants and the execution of the interviews.
In order to continue the research, a switch from standard face-
to-face data collection methods to remote data collection was
necessary. The interviews were conducted virtually via video
conferencing, with regular phone calls being the exception when
the participant did not have the technical equipment at disposal.
This relates to limitations regarding the diversity of experience
and representativeness (Torrentira, 2020; Hensen et al.,, 2021). In
our study this corresponds to the sample including more females
than males, leading to the male perspective potentially being
underrepresented. Moreover, it can be assumed that HCPs who
had already used a webcam system might be more approving
of the system than those who never had the opportunity to
experience webcam-use and had to adapt to it first (Kilcullen et al.,
2020; Hoffmann et al., 2022). Potential effects on results due to
demographic characteristics of the respondents were not part of
the in-depth analysis in our research. Further studies might reveal
impacts upon the communication between parents and HCPs
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in the NICU in terms of age, professional experience or general
perceptions of technological innovations.

Also, the existence of potential linguistic barriers was not
investigated in our study due to limitations of time and available
capacity. In particular, linguistic barriers that may occur in the
course of differing native languages among both parents and HCPs
seem to be relevant in the context of the communication in the
NICU and potentially impact the face-to-face and digital parent-
HCP communication (Hendson et al., 2015; Kynoe et al., 2020).

This work is based on the NICU Communication Framework
according to Wreesmann et al. (2021) which, due to its wide
applicability in different settings, makes it a useful tool for
improving communication. The framework is also comprehensive
as it covers a wide range of communication factors, including
communication skills, teamwork and collaboration, use of visual
aids, cultural and linguistic competency, and emotional support
and counseling. This comprehensive approach helps to ensure that
all aspects of communication are considered when applied to the
individual NICU setting. Also, the framework has an evidence-
based approach, was developed based on the best available research,
and incorporates the experiences of HCPs, parents, and caregivers
which helps ensure that the framework is effective in practice.
The framework is designed to be used in a variety of settings,
including academic medical centers, community hospitals, and
other neonatal health care settings (Wreesmann et al., 2021). Beside
our study, the framework has not been used to examine parent-
HCP communication via digital communication tools in NICUs.
One the one hand, this fact presents a potential limitation of
our findings. At the same time this makes our study a valuable
contribution to questions about successful patient engagement in
digital health care and the nursing perspective which are raised
in Auxier et al. (2023) and therefore indicates an opportunity for
further research.

Since the aim of qualitative research is to investigate and to
explore interactions instead of making generalizable statements,
achieving representativeness for a population when choosing the
sample is only the secondary objective (Marshall, 1996). Our
sample is appropriate concerning sample size and heterogeneity for
the research purpose of contrasting experiences and influences of
webcam-use; thus, the results hold scientific value. The investigator
triangulation also allowed for the inclusion of various research
perspectives and therefore increased the credibility of data.

In summary, our results are to be understood as a valuable
snapshot under the condition of a pandemic and would
benefit from additional studies and interviews under regular
circumstances. Furthermore, since our study is embedded in a
cross-sectional research design, a longitudinal study regarding the
expectation and the actual change in communication over time
between parents and HCPs would be desirable.

This study provides, to the best of our knowledge, first
insights into the impact of webcam implementation in German
NICUs on communication and communicative pathways between
parents and HCPs. The results also reveal new pathways
for communication between parents and HCPs, which will
inevitably become more important in the wake of increasing
digitization. These new pathways of communication help to foster
a culture of collaboration and open dialogue in NICU settings.
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Nevertheless, our results also reveal that webcam-use should
be understood as an additional means of communication and
not a replacement for interpersonal conversations. The results
of this study indicate that the communication model described
by Wreesmann et al. (2021) can also be applied to NICUs
with webcams. We are confident that our research can provide
a basis of orientation and best-practice learnings for NICUs
interested in the implementation of webcams. For subsequent
research, consideration should be given to applying the model
to technical/digitized communication practices in the NICU as
well as gathering longitudinal data about communication patterns
in NICUs.
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