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QUALITY IMPROVEMENT ARTICLE

Record, reflect and refine: using video review as an initiative to
improve neonatal care
Veerle Heesters 1✉, Henriette A. van Zanten1, Veerle Heijstek1, Arjan B. te Pas1 and Ruben S.G.M. Witlox1
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BACKGROUND: The goal of every medical team is to provide optimal care for their patients. We aimed to use video review (VR)
sessions to identify and address areas for improvement in neonatal care.
METHODS: For nine months, neonatal procedures (stabilization at birth, intubations and sterile line insertions) were video recorded
and reviewed with the neonatal care providers. Action research was used to identify and address areas for improvement which
were categorized as (1) protocol/equipment adjustments, (2) input for research, (3) aspects of variety, or (4) development of
educational material or training programs.
RESULTS: Eighteen VR sessions were organized with a mean(SD) of 17(5) staff members participating. In total, 120 areas for
improvement were identified and addressed, of which 84/120 (70%) were categorized as aspects of variety, 20/120 (17%) as
development of educational material or training programs, 10/120 (8%) as protocol/equipment adjustments, and 6/120 (5%) as
input for research. The areas for improvement were grouped in themes per category, including sterility, technique, equipment,
communication, teamwork, parents’ perspective and ventilation.
CONCLUSION: Our study showed that regularly organized VR empowered healthcare providers to identify and address a large
variety of areas for improvement, contributing to continuous learning and improvement processes.
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IMPACT:

● Video review empowered healthcare providers to identify areas for improvement in neonatal care
● Video review gave providers the opportunity to address identified areas for improvement, either by enhancing the application

of external evidence (i.e. guidelines), learning from individual clinical expertise or strengthening resilience and teamwork
● Embedding regularly organized video review sessions allowed for continuous monitoring of care by providers, which can be

beneficial for creating ongoing learning and improvement processes
● The structured pathways, supporting implementation of changes that were proposed based on the video review sessions,

could help other centers make use of the potential video review has to offer

INTRODUCTION
Video recording of medical procedures in emergency or intensive
care has been used as a tool for training, research and quality
improvement. It has proven to be beneficial for guideline compliance
and team performance1–6. Video recordings show how clinical
practice unfolds over time in a concrete situation6. Reviewing a
recording, therefore, gives an extra dimension to discussing a
performed intervention, whereas regular debriefing or auditing can
be hindered by recall bias7–9. However, the lessons learned by the
healthcare providers during video review (VR) sessions should be
structured to drive change aimed at improving care, otherwise it
becomes a mundane task and valuable information will get lost10–13.
Optimal care in the Neonatal Intensive Care Unit (NICU) can be

defined by more than just guideline adherence. Although guide-
lines are important to guide healthcare providers in making the
right clinical decisions, and should be applied correctly, there will

always be a gray zone where guidelines are lacking14. Here,
providers use their individual clinical expertise to perform
procedures in the best possible way, fitting to the individual
patient, context and setting, resulting in a variety in practice15. This
presents an opportunity for healthcare providers to learn from best
practices of variety in care from their colleagues and use it to discuss
and improve their own practice. Moreover, within the context of
(neonatal) intensive care, medical teams have to be resilient to
perform a procedure while being able to navigate complexity and
adapt to variable conditions. This requires proficient application of
effective teamwork and communication skills16–19.
Action research is an approach that has been used in healthcare

to address a particular problem by engaging in a process of
cyclical reflection and evaluation with the involved stake-
holders20,21. It has the potential to integrate guidelines and
theory with clinical practice. Staff involvement on all levels is
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necessary for improving quality of care22. Yet, in neonatal
intensive care units this can be challenging due to the dynamic
and emergent nature and workforce challenges. We speculated
that VR is a suitable base for action research, and it can be used to
initiate a continuous learning and improvement process. For one,
VR can be performed in a multidisciplinary way, enabling front-line
staff to provide valuable input. Through a recording extra
dimensions of care such as time and context are visualized. We
therefore hypothesized that action research, driven by VR, can
potentially improve the practice of neonatal procedures by (i)
enhancing right application of external evidence (i.e. use of
guidelines and equipment), (ii) learning from individual clinical

expertise and the variety in care and (iii) strengthening teamwork
and resilience of the NICU team.
The goal of this study was to use VR to identify areas of

improvement in different neonatal procedures and to give
healthcare providers the opportunity to address those using an
action research approach.

METHODS
Design and context
This action research study was performed from December 2021 until
September 2022 at the NICU of the Leiden University Medical Center

NICU ENVIRONMENT DELIVERY ROOM
ROOM-VIEW RECORDING + MICROPHONE

POINT-OF-VIEW (AUDIO-VISUAL) RECORDING

VIDEO REVIEW SESSIONS

DIFFERENT CHAIRS
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��Neonatal stabilization

��Sterile line insertion

Discussion points
and lessons
learned from
video review
session were
noted

Anonymous
questionnaire was
filled in, asking
providers what
they learned
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Fig. 1 Video review on the NICU of the LUMC. 1. Videos are recorded in the NICU environment and in the delivery room. 2. The recordings
are reviewed during video review sessions. Different chairs guide the sessions. 3. The Neoflix study group uses the output from the video
review sessions to identify and address areas for improvement.
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(LUMC), a tertiary level perinatal center with an average of 600–650
admissions per year, of which about 100 admissions are out-born. The
NICU is comprised of 17 single-patient rooms and 4 twin-rooms. On
average, 125 healthcare providers in our NICU are involved in hands-on
care, including 12 consulting neonatologists, 3 fellows, 10 pediatric
residents, 5 physician assistants and 95 registered nurses, of which on
average 10 nurses are in training. Daily practice on the NICU was video
recorded and these recordings were reviewed in VR meetings every two
weeks that were open to all healthcare providers involved in hands-on care
on the NICU, including but not limited to those who were in the recording.
During these meetings, all NICU team-members were considered “co-
researchers” and provided the input for action research cycles aimed at
improving neonatal care.

Intervention
Record. We have focused on procedures on the NICU that are performed
with both medical and nursing staff: neonatal stabilization in the delivery
room and procedures on the NICU such as sterile line insertions,
endotracheal intubation and Minimally Invasive Surfactant Therapy (MIST)
(Fig. 1). Recording procedures was already part of standard care on our
NICU, although we expanded it for this project.
Neonatal stabilization at birth has been recorded in our unit since 2009

with the Microsoft LifeCam Cinema camera (Microsoft Ireland Operations
Ltd., Dublin, Ireland) to obtain a close up view of the infant and the hands
of the providers in combination with the physiological parameters of the
infant through Polybench software (Applied Biosignals GmbH, Weener,
Germany). Healthcare providers are not recognizable in this recording.
These recordings are part of standard care and are shared with parents and
healthcare providers since 2014.

For the current project, we expanded recording of neonatal stabilization
at birth with a GoPro Hero 9 camera (San Mateo CA, US) to obtain
room-view imaging and used the Rode wireless Go (Rode, Sydney, Australia)
microphones to obtain audio. We used the Tobii eye-tracking glasses (Tobii
pro, Stockholm, Sweden) for audio-visual recording of the procedures
performed on the NICU. We did not use eye-tracking data for this study as
the focus was on procedures as a whole including context, not necessarily
on the data of what the wearer was paying attention to. These recordings
were used for this project as part of quality assurance, therefore no patient
consent was asked. However, providers always had to give consent, prior
to recording.

Reflect. Healthcare providers were asked, on a voluntary basis, to record
different procedures with the designated cameras and could request for a
video to be discussed afterwards. All providers had to give explicit consent
for use of a video in a VR session. The VR session was prepared by the
dedicated chair, who previewed the recordings with the healthcare
providers involved in the intervention to obtain their perspective, input on
context and also consent for use of the video in the plenary VR session. To
use a positive connotation we named the VR meetings Neoflix. The Neoflix
sessions were held every two weeks, lasted 30min and both medical and
nursing staff were invited to attend. The sessions could be attended live or
online via a digital connection using Microsoft Teams. During each session,
the dedicated chair emphasised the safe learning environment and guided
the discussion. All neonatal providers were invited to actively participate in
the session. The providers discussed the neonatal procedures during the
session and considered ways in which practice could be improved. The
findings and discussion points were noted. Observations of the meeting
were reported in field notes by a researcher (VH) and a questionnaire was

GOAL

Improving the
practice of neonatal

procedures

External evidence

Individual clinical expertise

Teamwork and resilience

Providers apply knowledge
in the appopriate way, use
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correctly
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or the guideline / equipment is
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If there is a gap in knowledge
identified, research is initiated,
either by researching literature

or approaching an expert or
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is distributed among the team
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guidelines fall short and use
“best practice” examples to
improve their own perfor-

mance suited to the specific
patient and contexr

If teamwork or communication
skills are lacking, training
programs or educational

material will be developed to
improve these skills

Where guidelines fall short,
i.e. the grey zone, providers
perform procedures in the
best possible way, fitting to
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text and setting

Teams performing a proce-
dure are capable of coping
with complexity and adapt-
ing to variable conditions

DRIVERS CHANGES / INTERVENTIONS

Fig. 2 Driver diagram.
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distributed among the participants after each session, asking them what
they had learned from the session (Fig. 1). Through these two sources of
information providers had the opportunity to express their opinion, even if
they were reluctant to share it in the plenary discussion during VR.

Refine. The observations of the session and the results from the
questionnaire were evaluated afterwards by the Neoflix study group
(Fig. 1). This group consisted of members from the senior and junior
medical staff, a member of the nursing staff, a physician assistant, a
member from the quality and patient safety department and a researcher.
After each session, the Neoflix study group determined, what the identified
areas for improvement were and how these would be used in the action
research cycles and consequently be used to adjust protocols, create
training programs or improve the practice of care on the NICU in
other ways.
The Neoflix group identified three main components contributing to

improvement of the practice of neonatal procedures (Fig. 2). The following
primary drivers were incorporated into the driver diagram, (i) enhancing
appropriate application of external evidence (i.e. use of guidelines and
equipment), (ii) learning from individual clinical expertise, where guidelines
fall short, i.e. the gray zone, where healthcare providers perform
procedures in the best possible way, fitting to the individual patient,
context and setting, and (iii) strengthening teamwork and resilience of the
NICU team, i.e. being capable of coping with complexity and adapting to
variable conditions. The following actions or interventions aimed at
change were defined and included in the driver diagram:

1. If guidelines are not used correctly, or equipment is not used
correctly, either the healthcare providers are informed and educated
or the guideline / equipment is adjusted.

2. If there is a gap in knowledge identified, research is initiated, either
by researching literature or approaching an expert or researcher.
Gained knowledge is distributed among the team.

3. Healthcare providers learn from variety in practice that occurs where
the guidelines fall short and use “best practice” examples to improve
their own performance suited to the specific patient and context.

4. If teamwork or communication skills are lacking, training programs
or educational material will be developed to improve these skills.

Study of the intervention
Action research cycles were used to implement interventions or changes in
practice, observe the effect over time and re-evaluate if the changes had
an effect23–25. During one month, the first type of procedure was reflected
on, sterile line insertions. The following month, the second procedure was
assessed, intubations and MIST procedures, and in the third month
neonatal resuscitation at birth. This cycle of three months was repeated
three times. The effect of changes that were proposed regarding a specific
type of procedure were re-evaluated again when that procedure was
recorded and reviewed in the next cycle. Therefore, continuous cycles
were created where identified areas for improvement could be addressed
and reflected upon.
The first step of action research was to categorize the identified areas for

improvement of the Neoflix sessions. Structured pathways were developed
for taking steps in implementation of action research. Findings were
categorized in either, (1) protocol or equipment adjustments, (2) input for
research, (3) aspects of variety in care, resulting in tips and tricks, or (4)
development of educational material or training programs. It was
determined if the target group of the ‘action’ was members of the
medical or nursing staff or both.
In the second step, the corresponding strategy was followed and

implemented. Because only part of the NICU-team was present during the
VR sessions, decisions on protocol adjustments could not be made
immediately and needed, for instance, to be discussed first during a
neonatal (nursing) staff meeting where more providers were present
before they could be implemented. The variety in practice or best practices
of care were distributed among staff via e-mail, newsletters or posters.
When the team concluded that for a certain item training was needed,
training programs or educational materials were developed. Sessions could
also lead to seeking advice from experts or to research questions.
During the third step, consecutive VR sessions on that procedure were

used to evaluate whether implementation of the strategies was sufficient.
When no new findings regarding the identified area for improvement

came up in following review sessions of an intervention, the cycle was

considered closed. When following sessions showed that the implemented
change did not have the desired effect or if the discussion focused
repeatedly on the same aspects, the identified area for improvement
would be addressed in an additional cycle.

Measures
Using the driver diagram, the following indicators were used for studying
improvement processes; the number of identified areas for improvement
that were addressed in one or multiple cycles and categorized as; (1)
protocol or equipment adjustments, (2) input for research, (3) aspects of
variety in care, resulting in tips and tricks, or (4) development of
educational material or training programs.

Analysis
In consistence with the standards in qualitative research, observations
have been reported in field notes. Field notes from observations during the
VR sessions, the evaluation sessions by the Neoflix study group and the
results of the different action research cycles of the four categories were
analysed by VH and RW using a content analysis to quantify concepts,
themes and keywords within the four categories26. The qualitative data
analysis software Atlas.Ti (version 23) was used for coding. Emerging
themes were discussed and verified during consensus meetings with the
study group.

Ethics approval
This study was reviewed by the Ethics Review Committee of the LUMC
(N21.169). In concordance with laws and guidelines, a statement of no
objection against execution of the study was issued.

RESULTS
In total, eighteen VR meetings were held in the nine month
period, of which six sessions concerned recordings of sterile line
insertions, six concerned intubation or MIST procedures and six
concerned neonatal resuscitations. In the nine month period, 48
procedures had been recorded in total. All recordings were
previewed with the recorded healthcare providers but not all
could be used in VR. Recordings were used in VR only if audio-
visual quality was sufficient, if that month was about that recorded
procedure and if the procedure was not too complex to be
discussed within the 30min time limit. If providers requested for a
recording to be discussed in VR, that recording was often chosen
by the chair of the session. We also aimed to include recordings
which showed different providers performing the procedure. No
provider declined use of their video for VR. The sessions were
attended by a mean(SD) of 17(5) providers per session, including
7(2) medical staff members, 8(3) nursing staff members, and 1(1)
medical student or researcher. At the end of the study period, 101/
125 (81%) providers of the NICU attended at least one Neoflix
session, of which 65/101 (64%) were members of the nursing staff
and 36/101 (36%) members of the medical staff. Afterwards, the
Neoflix study group evaluated the observations made during the
VR sessions and the results of the anonymous questionnaire. In
total, 120 findings were identified by the study group as areas for
improvement. 56/120 (47%) identified areas for improvements
originated from the sessions of sterile line insertions; 36/120 (30%)
from sessions of neonatal stabilization and 28/120 (23%) from
sessions of intubations or MIST procedures.

Identified areas for improvement
The identified areas for improvement from video review were
categorized into one of the four categories by the study group
with each their own strategy for implementation (Fig. 3). Of
the 120 findings, 84/120 (70%) were categorized as aspects of
variety, 20/120 (17%) as development of educational material or
training programs, 10/120 (8%) as protocol/equipment adjust-
ments, and 6/120 (5%) as input for research. Main themes were
identified: sterility, technique and use of equipment, preparing the
table (for sterile procedures), communication, teamwork, parents’
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perspective and ventilation. The identified and addressed areas for
improvement from the different categories have been described
in detail in Table 1. Of these areas for improvement, 25/120 (21%)
came up in VR sessions after certain changes had been made
through the first cycle regarding that area for improvement. For
these findings, additional cycles of action research were deemed
necessary, after which they were recategorized and addressed in a
different cycle. One of the identfied areas for improvement requir-
ing additional cycles, stimulation of effective communication, has
been described in Table 1 and worked out in detail in Fig. 4.

DISCUSSION
The results of this study provide a detailed insight into how VR
resulted in the identification of various areas for improvement in
neonatal care, including neonatal stabilization, sterile line insertion
and intubation and surfactant administration. The VR sessions
were attended by medical and nursing staff members, who were
given the opportunity to reflect on the procedures from different
perspectives. Through attending VR sessions, the healthcare
providers involved in hands-on care identified 120 areas for
improvement in total. VR empowered providers, not only to
identify areas for improvement, but also to address these step-by-
step, potentially improving the practice on the NICU as a whole.
Although this study was not focused on measuring improve-

ment via adherence to guidelines, time to achieve a certain goal,
or mortality rates, the results of our study demonstrate how VR
combines forces and insights of different staff members to make
small changes aimed at improving care in various ways. The
neonatal procedures which were recorded have in common that

they can be complex, emergent and time-sensitive and are
performed by a multidisciplinary team consisting of medical and
nursing staff. The care at birth for the high risk infants is highly
influential for short-term and long-term outcomes of
infants15,27,28. Guidelines and protocols have been created to
offer guidance and to improve the consistency of care in these
critical moments. Studies using VR to improve care therefore often
measure the outcome by assessing guideline compliance or
errors2,6,29–33. However, we argue that in intensive (neonatal) care,
the best possible care can vary between patients and sometimes
guidelines fall short17,34. In addition to evidence-based knowl-
edge, individual clinical expertise including knowledge of the
context and patients are highly valuable and could provide for
numerous moments to learn and improve together14,16,31,35.
Strengthening teamwork or communication skills can improve
resilience, which in turn could strengthen patient safety in the
future10,16,17. Previous research has already shown how video
recording can lead to identification of novel practices or success
factors and to questioning or even changing of guidelines36,37. VR
thus offers the possibility of taking quality improvement to the
next level38. It could be an alternative approach to improving
quality of care by learning from reality.
The multidisciplinary approach of VR, in which practitioners are

seen as equals, adds to the value of the improvement processes
following the VR sessions39. During each Neoflix session, on
average 17 medical and nursing staff members participated. While
organizing the project, we put a lot of emphasis on involving both
medical and nursing staff, resulting in discussions with everyone
involved in hands-on care. Previous studies noted that it is
challenging to get all staff within the team to participate in action

IDENTIFIED AREAS FOR IMPROVEMENT FROM VIDEO REVIEW SESSIONS
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Fig. 3 Strategies for addressing the areas for improvement. Action research cycles of areas for improvement from video review sessions of
different neonatal procedures. Findings (n= 120) are grouped in themes per category (n).
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Table 1. Identified and addressed areas for improvement.

# of
cycles

Protocol / equipment adjustments

2 Sterility:
DEFINE: During video review sessions it became evident that
putting on sterile gloves next to the sink increased the risk of
getting unsterile, i.e. a provider would lay out the sterile gloves
next to the sink and would then start washing the hands, which
could lead to contamination of the gloves.
ACTION: The protocol for sterile line insertions was adjusted,
emphasizing that the use of sink to lay out the gloves was not
allowed anymore. The information was distributed.
CHECK: Following video review session showed that the sink
was still used.
REFLECT: An additional cycle was deemed necessary.

DEFINE: The team was to be reinformed about the protocol
adjustment.
ACTION: The information that the protocol was adjusted was
distributed amongst the NICU team via a newsletter.
CHECK: Following video review sessions showed that the
protocol adjustment was followed.
REFLECT: Intervention was seen as sustained. End of cycle.

2 Preparing table:
DEFINE: A recurrent theme during the sessions of the sterile line
insertions was the difficulty to insert the diaphanoscope into
the sterile bag. Multiple video review sessions highlighted that
inserting the light into the sterile bag was challenging for
healthcare providers.
ACTION: Tips and tricks were shared with the NICU team on
how to do this.
CHECK However, in following sessions this challenge showed up
again.
REFLECT: An additional cycle was deemed necessary

DEFINE: Equipment was adjusted by ordering a larger size
sterile bags.
ACTION: A video was recorded where this larger bag was used
and it was communicated to the team that these bags were
available on the NICU.
CHECK: Following video review sessions showed that the larger
size bags were used.
REFLECT: Intervention was seen as sustained. End of cycle.

1 Ventilator:
DEFINE: A new ventilator was going to be introduced to healthcare providers, using video review sessions to help guide
implementation of the ventilator.
ACTION: Video review sessions were focused on the new ventilator and evaluated experience of healthcare providers and to answer
questions.
CHECK: Following video review sessions where the ventilator was used did not show any difficulty in using the ventilator and no
more questions came up.
REFLECT: Intervention was seen as sustained. End of cycle.

Input for research

1 Clinical decision-making:
DEFINE: Question came up, what to do when a “cannot ventilate, cannot intubate” situation occurs; who will be called for back-up
and how? This question had to be answered.
ACTION: Other NICU’s were approached to obtain knowledge on their pathways, the pathway in our NICU was identified and the
gained knowledge was distributed.
CHECK: Following video review sessions did not focus on this again.
ACT: Intervention was seen as sustained. End of cycle.

1 Sterility:
DEFINE: The video review sessions identified a lack of clarity on how to apply hand alcohol.
ACTION: An infection prevention expert within the hospital was approached and knowledge was obtained and distributed.
CHECK: Following video review sessions did not focus on this again.
ACT: Intervention was seen as sustained. End of cycle.

1 Ventilation:
DEFINE: Questions came up during video review regarding synchronized ventilation.
ACTION: These were communicated to the research team, knowledge was obtained and distributed.
CHECK: Following video review sessions did not focus on this again.
ACT: Intervention was seen as sustained. End of cycle.

1 Equipment:
DEFINE: During video review sessions of a sterile procedure and a surfactant administration procedure, the need for an extra ‘table’
during the procedures was identified.
ACTION: We sent out a newsletter stating that this would be investigated. One of the healthcare providers responded and suggested
to use a certain adjustable table. We contacted the provider and tested the use of the adjustable table.
CHECK: Development of table is ongoing.
ACT: Cycle is ongoing.

Aspects of variety

1 Sterility:
DEFINE: During video review sessions, several tips were given on sterility, e.g. positioning of the infant in the sterile field, preparing
the table, how to reduce movement in the room.
ACTION: These tips were communicated to the entire NICU team.
CHECK: It was discussed that optimization of sterility depends on the specific situation.
REFLECT: No additional cycle necessary as these are aspects of variety in care.
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Table 1. continued

1 Technique / use of equipment:
DEFINE: During video review sessions, several tips were given
on technique and use of equipment, e.g. on how to put on a
tourniquet, use of the Pedicap, heat management and drug
administration.
ACTION: These tips were communicated to the entire NICU
team.
CHECK: It was discussed that optimization of technique and use
of equipment depends on the specific situation.
REFLECT: No additional cycle necessary as these are aspects of
variety in care.

1 Communication:
DEFINE: During video review sessions, several tips were given on communication, e.g. how to communicate the saturation effectively
during stabilization, how to cope with stress on the ward, how to reduce movement in the room, how to evaluate more effectively
and how to delegate tasks better.
ACTION: These tips were communicated to the entire NICU team.
CHECK: It was discussed that optimization of communication depends on the specific situation.
REFLECT: No additional cycle necessary as these are aspects of variety in care.

1 Comfort:
DEFINE: During video review meetings of procedures performed on the NICU it was discussed that nurses could take on a leading
role in determining how much sedation was needed, as they know the baby best.
ACTION: These tips were communicated to the entire NICU team.
CHECK: Afterwards nurses became more assertive in determining the level of comfort for the infant during certain procedures, as was
observed in following video review sessions.
REFLECT: Intervention was seen as sustained. End of cycle.

1 Parents’ perspective:
DEFINE: Parents were invited to review recordings of stabilization as well. By reviewing these videos with parents, we had the chance
to ask parents how they experienced this period, what they were thinking and what they needed from the NICU team at the time.
ACTION: Their input was used in the Neoflix session of that video by sharing quotes from parents.
CHECK: Following video review sessions showed that more attention was given to parents during stabilization. It was discussed that
optimization of support depends on the specific situation.
REFLECT: No additional cycle necessary as these are aspects of variety in care.

Development of educational material or training programs

1 Communication:
DEFINE: The video review sessions on intubation identified a difference in interpretation of the commands that were given during
intubation. For instance, ‘lifting’ the (video) laryngoscope represents a certain technique and movement, which was not interpreted
in the exact same way by all staff members. This had to be resolved.
ACTION: Based on these findings a video of the commands with corresponding movements and techniques was made and
presented to the team as a training tool.
CHECK: Following video review sessions did not focus on this again.
ACT: Intervention was seen as sustained. End of cycle.

3 Effective communication:
DEFINE: Various video review sessions showed that closed-loop
communication remained challenging. It was discussed that
caregivers needed to communicate instructions and responses
in a clear and specific way.
ACTION: Therefore, recordings of best practice in
communication during neonatal stabilization were combined in
a video that was shown in the Newborn Life Support (NLS)
training of all staff members at the NICU.
CHECK: In video review following sessions, effective
communication remained challenging. Additionally, other
themes emerged, such as the importance of role differentiation
before starting an intervention and checking if preparation was
complete and all equipment was present. All findings
combined, the need for a structured ‘time-out’ was identified.
For one, it could help to activate a sense of participation among
caregivers. By performing a time-out before the procedure,
caregivers might be more prone to speak up later during the
intervention. Second, it could help with role differentiation and
preparation.
ACT: An additional cycle of was deemed necessary.

DEFINE: The Neoflix study group has started the design of a
checklist for a time-out procedure.
ACTION: First a draft version was made and discussed with
medical and nursing staff. Then the time-out checklist was
tested, whilst recording it. This video was evaluated during a
video review session.
CHECK: Afterwards, the time-out checklist was adjusted again
before it was implemented as standard care.
ACT: Time-out procedure was implemented. Following cycle
was used to adjust the time-out it with new feedback from
video review sessions or healthcare providers.

2 Use of equipment:
DEFINE: Video review sessions identified that it remained
challenging to connect the pulse oximeter properly. This had to
be resolved.
ACTION: Knowledge on how to do this properly was distributed

DEFINE: Extra attention had to be given to this in training.
ACTION: Training was adjusted, giving more focus on
connecting the pulse oximeter.
CHECK: Following video review sessions did not focus on this
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research or even video review, although it is essential for getting
practical and important results13,20,25,40,41. However, by regularly
organizing the Neoflix sessions on our department, all front-line
staff was engaged from the beginning and trained in giving each
other feedback on a multidisciplinary level. Research has shown
that this could make them more prone to do this in clinical care as
well, hereby improving collaboration and team cohesion42–44.

Each session had different staff members attending, but at the
end of the study period, 81% of all staff members had participated
in at least one Neoflix session, showing how VR consistently
involved the healthcare providers responsible for performing the
neonatal procedures. Some providers might have felt apprehen-
sive to share their ideas with the team during the Neoflix session.
We aimed to remove this barrier by having participants complete

Identification of the
          importance of effec-
                  tive communica-
                       tion. During
                            various sessions
                                of all three
                                   different neona-
                                      tal interven-
                                        tions, this
                                         theme came
                                           up.

                     It was suggested to have
               a time-out before the
           interventions starts,
       inviting caregivers
     to actively com-
  municate with
each other.

Following video
 review sessions
    still showed that
      effective communi-
         cation was something
             that needs to be trained.

 Therefore,
  fragments of

   best practice
   videos of com-

    munication during
    neonatal stabiliza-

      tion were used as an
       introductory video

                 that would be discussed
during the Newborn Life Sup-
port (NLS) of all staff mem-
bers on the NICU to 
stimulate communi-
cation.

Afterwards, the time-out
checklist was adjusted again
before it was implemented as

standard care.

This video was
       evaluated during
        following video

                 review sessions.

The Neoflix
study group has
started the design
        of a checklist
            for a time-out
               procedure.

First a draft version was
made and discussed with
staff members of medi-
cal and nursing staff.
Then the time-out
checklist was
tested, whilst
recording
it.

ACTI
ON

O
BSERVE

REFLECT

D
EFIN

E

Fig. 4 Identified area for improvement requiring multiple action research cycles. Visualization of how the identified area for improvement
regarding effective communication, went into multiple action research cycles.

Table 1. continued

as tips.
CHECK: Following video review sessions showed that it
remained challenging.
ACT: An additional cycle of was deemed necessary.

again.
ACT: Intervention was seen as sustained. End of cycle.

1 Preparing table:
DEFINE: Video review sessions identified that preparing the table for sterile procedures remained difficult.
ACTION: Sterility training videos were shared with the NICU team on how to set the table to help improve sterility.
CHECK: Following video review sessions did not focus on this again.
ACT: Intervention was seen as sustained. End of cycle.

Parents’ perspective:
DEFINE: Video review sessions showed how parents were supported during stabilization and how this could be improved.
ACTION: An element on how to support parents was added to the NLS training.
CHECK: Following video review sessions did not focus on this again.
ACT: Intervention was seen as sustained. End of cycle.

Detailed description of the identified areas for improvement that were categorized and addressed in one/multiple action research cycles.
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an anonymous questionnaire after each session, asking what
the participants learned from the session. The questionnaire and
the observations of the discussion during VR combined were used
as the base for action research. However, the Neoflix study group
used the output from VR to identify the areas for improvement.
Therefore, this group influenced how the ideas or discussion
points from the sessions would be translated into actual
improvement actions. Nevertheless, the study group consisted
of members from all different disciplines involved in neonatal care
in our unit, striving to represent all different perspectives on the
NICU.
Limitations of our study include that we did not measure

improvements of clinical performance of the neonatal procedures.
This can be explained by our set-up as we used VR to improve
aspects of care that are difficult to systematically measure. Action
research is then also different from quality improvement as it is
guided by research questions that are identified and addressed
collaboratively with participants and focused on empowerment of
the participants involved23,40. Improvement in our study was mostly
driven by increasing awareness of aspects of variety in the gray
zone of care, resulting in learning through tips and tricks, which
corresponded to 70% of the identified areas for improvement. This
high percentage can be attributed to the wide variety in practice of
clinical care that became apparent through recording neonatal
procedures performed by different healthcare providers. Most of
the insights from reviewing line insertion concerned hygiene and
sterility. Through video recording sterility aspects can be immedi-
ately evaluated45. The findings that were used for protocol
adjustments or development of training and educational material
took more time to be fully implemented, for instance, the
implementation of the time-out checklist took up to six months.
Strengths of our project include the repetition of the VR

sessions. During the nine month study period, 25% of the
identified areas for improvement came up in following VR sessions
after certain actions had been taken aimed at change. For these
findings, additional cycles could be performed, as there were
three repeating cycles of three months in our study, focusing on
the same neonatal procedures. The areas for improvement were
often recategorized before another cycle was performed. An
identified area for improvement could first be categorized as at
tip, but following VR sessions could lead to recategorization of this
finding into, for example, development of educational material.
This indicates that a continuous learning and improvement
process was initiated by regularly organizing VR sessions46.
Conducting (multiple) improvement cycles can be time-consum-
ing, which complicates implementation of this method in a busy
emergency care department. As a solution, the structured
pathways that were developed for each of the four categories
were used to guide the performance of the action research cycles
and make appropriate implementation easier. It is important to
evaluate if the strategies that were created are applicable to other
(intensive care) settings as well. It can be argued that one video
does not show whether a change or intervention was sustained.
Nevertheless, we reviewed the videos in an interprofessional
setting, with on average 17 healthcare providers attending.
Through multidisciplinary discussion it was discussed whether
the practice throughout the entire NICU team was changed or
whether another action was deemed necessary. However, this
discussion could still have been subject to bias. At the end of the
study period, VR was implemented on the NICU. Therefore, future
research on our unit can focus on the measurable effect of video
review on the long-term.

CONCLUSION
In conclusion, this study highlights how VR sessions of real-time
recordings of neonatal care, empowered healthcare providers to
identify and address areas for improvement. We recommend

embedding regularly held VR sessions on a department and using
structured pathways to support implementation of changes or
interventions aimed at improvement. VR puts healthcare providers
in a position where they have the opportunity to reflect on their
own practice and enables them to participate in a continuous
learning and improvement process.

DATA AVAILABILITY
All data generated during and/or analyzed during the current study are available
from the corresponding author on reasonable request.

REFERENCES
1. Simma, B. et al. Video recording in the delivery room: Current status, implications and

implementation. Pediatr. Res. https://doi.org/10.1038/s41390-021-01865-0 (2021).
2. Brogaard, L. & Uldbjerg, N. Filming for auditing of real-life emergency teams: A

systematic review. BMJ Open Qual. 8, e000588 (2019).
3. Schilleman, K. et al. Auditing resuscitation of preterm infants at birth by recording

video and physiological parameters. Resuscitation 83, 1135–1139 (2012).
4. van Vonderen, J. J. et al. Cardiorespiratory monitoring during neonatal resusci-

tation for direct feedback and audit. Front Pediatr. 4, 38 (2016).
5. Ritchie, P. D. & Cameron, P. A. An evaluation of trauma team leader performance

by video recording. Aust. N. Z. J. Surg. 69, 183–186 (1999).
6. Oakley, E., Stocker, S., Staubli, G. & Young, S. Using video recording to identify man-

agement errors in pediatric trauma resuscitation. Pediatrics 117, 658–664 (2006).
7. Gonsalves, B. & Paller, K. A. Mistaken memories: Remembering events that never

happened. Neuroscientist 8, 391–395 (2002).
8. Erdelyi, M. H. The ups and downs of memory. Am. Psychol. 65, 623–633 (2010).
9. Schilleman, K. et al. Auditing documentation on delivery room management

using video and physiological recordings. Arch. Dis. Child Fetal Neonatal Ed. 99,
F485–490 (2014).

10. McHugh, S., Sheard, L., O’Hara, J. & Lawton, R. The feasibility and acceptability of
implementing video reflexive ethnography (Vre) as an improvement tool in acute
maternity services. BMC Health Serv. Res. 22, 1–13 (2022).

11. Skåre, C. et al. Implementation and effectiveness of a video-based debriefing
programme for neonatal resuscitation. Acta Anaesthesiol. Scand. 62, 394–403
(2018).

12. Couper, K. & Abella, B. S. Auditing resuscitation performance: Innovating to
improve practice. Resuscitation 83, 1179–1180 (2012).

13. den Boer, M. C. et al. Improving the quality of provided care: Lessons learned
from auditing neonatal stabilization. Front Pediatr. 8, 560 (2020).

14. Health, C. f. P. & Society. No Evidence without Context. About the Illusion of
Evidence‐Based Practice in Healthcare. (2017).

15. Tawfik, D. S., Sexton, J. B., Adair, K. C., Kaplan, H. C. & Profit, J. Context in quality of
care: Improving teamwork and resilience. Clin. Perinatol. 44, 541–552 (2017).

16. Hollnagel, E., Wears, R. L. & Braithwaite, J. From Safety-I to Safety-Ii: A White Paper.
The resilient health care net: published simultaneously by the University of Southern
Denmark, University of Florida, USA, and Macquarie University, Australia (2015).

17. Iedema, R. Creating safety by strengthening clinicians’ capacity for reflexivity. BMJ
Qual. Saf. 20, i83–i86 (2011).

18. Suresh, G. et al. Voluntary anonymous reporting of medical errors for neonatal
intensive care. Pediatrics 113, 1609–1618 (2004).

19. Thomas, E. J. et al. Teamwork and quality during neonatal care in the delivery
room. J. Perinatol. 26, 163–169 (2006).

20. Cordeiro, L. & Soares, C. B. Action research in the healthcare field: A scoping
review. JBI Database Syst. Rev. Implement Rep. 16, 1003–1047 (2018).

21. Van Heerden, C., Janse van Rensburg, E. S. & Maree, C. Action research as sustain-
able healthcare quality improvement: Advances in neonatal care emphasising
collaboration, communication and empowerment. Action Res. 19, 710–727 (2021).

22. Van Heerden, C., Maree, C. & Janse van Rensburg, E. S. Strategies to sustain a
quality improvement initiative in neonatal resuscitation. Afr. J. Prim. Health Care
Fam. Med 8, e1–e10 (2016).

23. Migchelbrink, F. Actieonderzoek Voor Professionals in Zorg En Welzijn (Fontys,
2007).

24. Taylor, M. J. et al. Systematic review of the application of the plan-do-study-act
method to improve quality in healthcare. BMJ Qual. Saf. 23, 290–298 (2014).

25. Baum, F., MacDougall, C. & Smith, D. Participatory action research. J. Epidemiol.
Community Health 60, 854–857 (2006).

26. Hsieh, H.-F. & Shannon, S. E. Three approaches to qualitative content analysis.
Qual. Health Res. 15, 1277–1288 (2005).

27. Reynolds, R., Pilcher, J., Ring, A., Johnson, R. & McKinley, P. The golden hour: Care
of the Lbw infant during the first hour of life one unit’s experience. Neonatal
Netw. 28, 211–219 (2009).

V. Heesters et al.

307

Pediatric Research (2024) 96:299 – 308

https://doi.org/10.1038/s41390-021-01865-0


28. Biban, P., Marlow, N., Te Pas, A. B., Fanaroff, A. A. & Jobe, A. H. Advances in
neonatal critical care: Pushing at the boundaries and connecting to long-term
outcomes. Crit. Care Med. 49, 2003–2016 (2021).

29. Root, L. et al. Improving guideline compliance and documentation through
auditing neonatal resuscitation. Front Pediatr. 7, 294 (2019).

30. Lubbert, P. H., Kaasschieter, E. G., Hoorntje, L. E. & Leenen, L. P. Video registration
of trauma team performance in the emergency department: The results of a
2-year analysis in a level 1 trauma center. J. Trauma 67, 1412–1420 (2009).

31. Brogaard, L. et al. Teamwork and adherence to guideline on newborn resusci-
tation—video review of neonatal interdisciplinary teams. Front. Pediatrics 10,
828297 (2022).

32. Hoyt, D. B. et al. Video recording trauma resuscitations: An effective teaching
technique. J. Trauma 28, 435–440 (1988).

33. Williams, A. L., Lasky, R. E., Dannemiller, J. L., Andrei, A. M. & Thomas, E. J.
Teamwork behaviours and errors during neonatal resuscitation. Qual. Saf. Health
Care 19, 60–64 (2010).

34. Bosk, C. L., Dixon-Woods, M., Goeschel, C. A. & Pronovost, P. J. Reality check for
checklists. Lancet 374, 444–445 (2009).

35. Yamada, N., Kamlin, C. & Halamek, L. in Seminars in fetal and neonatal medicine.
306-311 (Elsevier).

36. Lane, B., Finer, N. & Rich, W. Duration of intubation attempts during neonatal
resuscitation. J. Pediatr. 145, 67–70 (2004).

37. Leone, T. A. Using video to assess and improve patient safety during simulated
and actual neonatal resuscitation. Semin Perinatol. 43, 151179 (2019).

38. Makary, M. A. The power of video recording: taking quality to the next level. JAMA
309, 1591–1592 (2013).

39. Gergen, K. J. Action research and orders of democracy. Action Res. 1, 39–56 (2003).
40. Soh, K. L., Davidson, P. M., Leslie, G. & Bin Abdul Rahman, A. Action research studies in

the intensive care setting: A systematic review. Int. J. Nurs. Stud. 48, 258–268 (2011).
41. Zebuhr, C. et al. Evaluation of quantitative debriefing after pediatric cardiac

arrest. Resuscitation 83, 1124–1128 (2012).
42. Baggs, J. G. et al. Association between nurse-physician collaboration and patient

outcomes in three intensive care units. Crit. Care Med. 27, 1991–1998 (1999).
43. Awad, S. S. et al. Bridging the communication gap in the operating room with

medical team training. Am. J. Surg. 190, 770–774 (2005).
44. Kemmis, S., McTaggart, R. & Nixon, R. (Springer, 2014).
45. McKay, K. J., Shaban, R. Z. & Ferguson, P. Hand hygiene compliance monitoring:

do video-based technologies offer opportunities for the future? Infect. Dis. Health
25, 92–100 (2020).

46. Gupta, M., Soll, R. & Suresh, G. in Seminars in Perinatology. 151173 (Elsevier).

ACKNOWLEDGEMENTS
We acknowledge the support of the NICU team for participating in the Neoflix
sessions.

AUTHOR CONTRIBUTIONS
All authors contributed to the organization of the VR sessions and the performance of
action research. AtP, RW and VH designed the study. Data collection and analysis
were performed by VH and RW. The first draft of the manuscript was written by VH
and RW and all authors read and approved the final manuscript and agree to be
accountable for all aspects of the work.

FUNDING
A.B.teP. is a recipient of a ZonMw Safety-II grant (projectnr: 10130022010001).

COMPETING INTERESTS
The authors declare no competing interests.

CONSENT TO PARTICIPATE
The data of this study consists of the observations of the VR sessions and the
following action research only. Additionally, verbal consent was obtained from the
neonatal healthcare providers before an intervention would be recorded and used
for a VR session. The recordings used for the VR sessions were part of standard care
and used for quality assurance purposes only so patient consent was not sought.
However, if parents were visible in a recording, they were asked for consent for use of
the video in the VR session.

ADDITIONAL INFORMATION
Correspondence and requests for materials should be addressed to Veerle Heesters.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to
this article under a publishing agreement with the author(s) or other rightsholder(s);
author self-archiving of the accepted manuscript version of this article is solely
governed by the terms of such publishing agreement and applicable law.

V. Heesters et al.

308

Pediatric Research (2024) 96:299 – 308

http://www.nature.com/reprints
http://www.nature.com/reprints

	Record, reflect and refine: using video review as an initiative to improve neonatal�care
	Introduction
	Methods
	Design and context
	Intervention
	Record
	Reflect
	Refine

	Study of the intervention
	Measures
	Analysis
	Ethics approval

	Results
	Identified areas for improvement

	Discussion
	Conclusion
	References
	Acknowledgements
	Author contributions
	Funding
	Competing interests
	Consent to participate
	ADDITIONAL INFORMATION




