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a b s t r a c t

Background: For critically ill children hospitalised in paediatric intensive care units, adequate nutrition
reduces their risk of morbidity and mortality. Barriers may impede optimal nutritional support in this
population. Moreover, physicians are usually responsible for prescribing nutrition, although they are not
experts. Therefore, tools may be used to assist in nutritional decision-making, such as nutrition protocols.
Objectives: The objective of this two-stage qualitative study was to explore the perceptions of physicians
about their management of enteral nutrition in a paediatric intensive care unit and the implementation
of a nutrition protocol and computerised system.
Methods: This study involved semistructured interviews with physicians at the Paediatric Intensive Care
Unit of Lausanne University Hospital, Switzerland. Research dietitians conducted interviews before (stage
one) and after (stage two) the implementation of a nutrition protocol and computerised system. During
stage one, six junior physicians and five fellows were interviewed. At stage two, 12 junior physicians, 12
fellows, and five senior physicians were interviewed. Interviews were recorded, with data transcribed
verbatim before a thematic analysis using a framework method.
Results: Three themes emerged from thematic analysis: “nutritional knowledge”, “nutritional practices”,
and “resources to manage nutrition”. During stage one, physicians, especially junior physicians, reported
a lack of nutritional knowledge for critically ill children and stated that nutritional issues primarily
depended on senior physicians, who themselves had various practices. All physicians were in favour of a
nutrition protocol and computerised system. At stage two, interviewees stated that they used both tools
regularly. They reported improved nutritional knowledge, more systematic and consistent nutritional
practices, and increased attention to nutrition.
Conclusions: The implementation of a nutrition protocol and computerised system by a multiprofes-
sional team helped physicians in the paediatric intensive care unit to manage nutritional support and
increase their attention to nutrition.
© 2020 Australian College of Critical Care Nurses Ltd. Published by Elsevier Ltd. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

In critically ill children hospitalised in paediatric intensive care
units (PICUs), the provision of adequate nutrition decreases the risk
of morbidity and mortality,1e3 as well as the risk of long-term
impaired growth and neurocognitive development.4 However, dif-
ficulties are often encountered when managing this nutritional
support. Indeed, this population is very heterogeneous in terms of
age, severity of illness, nutritional status, and treatment, which
makes it difficult to correctly estimate their nutritional re-
quirements. In addition, several barriersmay impede the delivery of
nutritional support, such as interruptions for medical procedures,
gastrointestinal disorders, or fasting for surgical procedures.5,6

The management of nutritional support for critically ill children
requires specific knowledge and skills, especially in avoiding a cu-
mulative energy debt associated with poor clinical outcomes.1,7 In
most PICUs, physicians must prescribe nutritional support; how-
ever, not all are experts in the field.8 The American Society for
Parenteral and Enteral Nutrition (ASPEN) recommends that a
nutrition support team, including a dedicated dietitian, should be
available in PICUs.9 However, in many instances, financial resources
limit this possibility. Notwithstanding this, additional support re-
sources may be used to assist in nutritional decision-making, such
as nutrition protocols, training, or computerised information
systems.10e12

Several studies have investigated the efficacy of these tools in
critical care settings and shown that an enteral nutrition (EN)
protocol in a PICU setting was associated with a reduction in
gastrointestinal complications and infections, as well as improved
nutritional goals.10,13,14 In a recent systematic review, computerised
systems improved nutrient delivery, rates of malnutrition, weight
loss, blood glucose values, clinician efficiency, and error rates in a
neonatal and adult critical care setting.11 To our knowledge, the use
of a computerised nutrition system in PICUs has not been studied.
In addition, the works on the effects of resources to assist in
nutritional decision-making used a quantitative research design,
and the needs and perceptions of physicians in PICUs to prescribe
and manage nutritional support have remained unexplored. To
develop and implement tools most adapted to the needs of physi-
cians, which will favour optimal management of nutritional sup-
port in critically ill children, the physicians' views are essential and
need to be studied.

Therefore, a two-stage qualitative study was designed. We
aimed to explore the perceptions of PICU physicians about their
management of EN and the implementation of a nutrition protocol
and computerised system.
2018

April May June July August September October November

Stage 1 : Data collection 

by interviews

Stage 2 : Data 

collection by interviews

Before the introduction of the tools

Development and implementation of 

a nutrition section in the 

computerised system

Development and implementation 

of a nutrition protocol 

Fig. 1. Timeframe of the study with stage one, the int
2. Material and methods

2.1. Study setting

This study was conducted at the PICU of Lausanne University
Hospital, Switzerland from April 2018 to July 2019. In this PICUwith
12 beds, general intensive care patients and cardiac patients are
admitted. The neonatology intensive care unit (NICU) is separated
from the PICU. Nutritional support was prescribed by physicians in
the PICU, who may call a dietitian from the nutrition service in case
of questions. No nutrition protocol was available in the PICU at the
beginning of the study.

The research team, constituted by research dietitians and heads
of the PICU, has conducted nutritional studies in the PICU for many
years before the present study. They also provided an in-house 2-h
course on nutrition for critically ill children every semester to new
junior physicians and fellows.
2.2. Study design

This two-stage qualitative study involved semistructured in-
terviews, underpinned by an interpretivist framework method,15 to
explore the perceptions of PICU physicians about the management
of EN and the implementation of tools to assist in nutritional
decision-making. Interviews were conducted over two stages,
separated by the implementation of a nutrition protocol and a
computerised nutrition system (MetaVision, iMD-soft®, Tel Aviv,
Israel). Fig. 1 presents the timeframe of the study.

During stage one, which was conducted from April to July 2018,
we aimed to explore the needs and perceptions of physicians in
relation to potential tools to assist in nutritional decision-making.
In August 2018, based on data from the interviews conducted
during stage one, the lead physicians (MHP/JC) and the research
dietitians (CJC/CM) developed and implemented in the PICU a
nutrition protocol and a nutrition section on a computerised sys-
tem. The nutrition protocol was based on American guidelines9 and
was revised by nurse unit managers and senior physicians of the
PICU. The nutrition section of the computerised system contained
energy and protein goals, goal achievements, and nutritional intake
information. Nurses responsible for the computerised system input
this information into a new nutrition section. At each PICU
admission, junior physicians entered the energy and protein goals
of the patient and were required to make any necessary adjust-
ments during the PICU stay. During stage two, from September
2018 to July 2019, we explored the physicians' perceptions of the
2019
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impact of the nutrition protocol and computerised system on their
approach to managing EN and their opinions about the new tools.

The study was submitted to the Swiss Ethics Committee (Canton
de Vaud) on research involving humans (CER-VD: no ID Req-2017-
00974). The ethics committee concluded that the project was not
bound by the Swiss Federal Act on research involving human beings
and the ordinance on human research and that the project was
exempt from their approval. Indeed, in this project, we studied the
views of participants and did not collect health outcomes. Re-
searchers still provided a written information sheet to participants
and asked for their oral informed consent before interviews.

The study is reported following the Consolidated Criteria for
Reporting Qualitative Research (COREQ)16 for explicit and
comprehensive reporting.

2.3. Participants and recruitment

Any PICU physician (i.e., junior physicians, fellows, and senior
physicians) prescribing nutritional support was eligible to partici-
pate. Junior physicians, who have a master's degree in medicine,
usually have no experience in the PICU and work under the su-
pervision of fellows and senior physicians. Fellows have several
months of experience in the PICU locally or in another hospital and
work under the supervision of senior physicians. At the time of the
study, there were five senior physicians who had worked in the
PICU for several years.

Four junior and three fellow physicianswere interviewed during
stages one and two, to compare their perceptions about their
management of EN and about the tools. We interviewed junior
physicians and fellows during stages one and two to develop the
tools based on their views because they are not experts in nutri-
tional support of critically ill children. In addition, during stage two,
we interviewed participants with variable experience of the tools at
two different periods. We chose to interview senior physicians,
whowere the same during both stages, only at stage two to explore
their perceptions of the implemented tools. This purposive sam-
pling was used to recruit a mixture of participants in terms of age,
years of clinical experience, and position status.17 The heads of the
PICU (JC/MHP) were excluded because they participated in study
conception and tool development.

The research dietitians (CJC/CM) and the head doctors (MHP/JC)
invited the potential participants by e-mail, with an information
sheet attached describing the study. They were invited to ask any
question about the project.

We chose the concept of saturated data to stop recruitment. This
means that we conducted interviews until we no longer collected
new information and the same answers were provided.17 At stage
one, data saturation was reached after nine interviews, but we
decided to conduct two additional interviews to confirm that data
saturation was achieved. At stage two, data saturation occurred
after 23 interviews, and we included two additional interviews for
each physician category.

2.4. Development of the semistructured interview guide

We developed a semistructured interview guide, based on our
expertise in the field, nutritional guidelines,18 our knowledge of
PICU practices, and partly on the Theoretical Domains Framework
(TDF) for use in behaviour change and implementation research.19

We selected three domains of the TDF (knowledge, skills, and
environment context and resources) to identify the main enablers
and barriers, perceived by physicians, to managing nutritional
support and using the implemented tools.19 This choice was based
on two small studies conducted by the research team in the PICU (a
qualitative work using an observational method that described
nutritional prescription of physicians and a quantitative work that
assessed nutritional knowledge of physicians; unpublished data).

The semistructured interview design was chosen because it al-
lows for the investigation of participants' perceptions, while ori-
enting participants to talk about topics relevant to the research
question. The researchers encourage interviewees to express
themselves by asking open-ended questions. This type of interview
also allows researchers to clarify and expand on topics discussed by
interviewees. (CM) and (ES) conducted interviews with two junior
physicians of the PICU to pilot the semistructured interview guide
before data collection. This resulted in minor changes to the
wording and sequences of some questions (Supplementary File 1).
Relevant questions on the new tools were added during the in-
terviews at stage two.
2.5. Conducting semistructured interviews

Three research dietitians conducted the interviews: Two senior
research dietitians (CJC/CM) had collaborated with the PICU for
many years and knew some of the interviewees, and a junior
research dietitian (ES) did not know the participants. She was
accompanied by a senior researcher during the first interviews.

A conversational style of interviewing was adopted with the
semistructured interview guide, and physician responses provided
direction for interviewers.17 All physicians were interviewed one
on one in a quiet room in the PICU. Before the interview, partici-
pants provided oral consent and brief demographics data (age,
gender, position, years of experience, diploma). Interviews were
audio recorded and lasted on average 24 min. Data from in-
terviews were anonymised, and a code was assigned to each
participant.
2.6. Data analysis

All interviews were anonymously transcribed verbatim for
analysis, using oTranscribe transcription software (Elliot Bentley,
MuckRock Foundation, USA). Data were displaced into NVivo,
version 12, (QSR International, Melbourne, Australia) to help with
data analysis management, using the framework method.15 The
interviews from stages one and two were analysed together, as the
semistructured interviewguidewas very similar. After familiarising
themselves with the transcripts, two researchers (CM/ES) high-
lighted important passages and then coded them to classify the
data. The codes were then grouped into temporary categories. The
final step was to interpret the data, develop key themes and sub-
themes using the TDF,19 and explore their relationship. Any dis-
agreements or contested themes and subthemes were discussed
with the entire research team.20,21

In the Findings, direct quotes of participants are presented to
express their views. Quotes were literally translated from French to
English. Quotes were attributed to the three physician categories
(i.e., junior physicians [JPs], fellows [Fs], or senior physicians [SPs]),
to ensure confidentiality.

To enhance the credibility of the study, interviewer reflexivity
was used to document preconceptions throughout the process,
allowing them to consider their approaches to interviews and
analyses.22 Trustworthiness of data was enhanced by frequent
discussions among the research team to ensure codes, themes, and
subthemes were adequately described. The multiprofessional
research team, comprising researchers and clinicians from dietetic
and medical backgrounds, provided a range of insights into data
analysis and interpretation. Finally, current PICU physicians were
included, which ensured insider opinions and enhanced
credibility.
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3. Findings

3.1. Participants' characteristics

A total of 40 interviews were conducted with 33 physicians.
During stage one, 11 physicians were interviewed (i.e., six junior
physicians and five fellows). The mean age of participants was
31 ± 2 years. Seven females and four males were included. The
mean duration of experience in the PICU was 4.0 mo for junior
physicians and 19.5 mo for fellows.

During stage two, 29 physicians were interviewed (i.e., 12 junior
physicians, 12 fellows, and five senior physicians). The mean age of
participants was 35 ± 7 years. Seventeen females and twelve males
were included. Themean duration of experience in the PICU ranged
from 4.0 mo for junior physicians to 25.0 mo for fellows and 90
mo for senior physicians. Four junior and three fellow physicians
were interviewed during stages one and two, to compare their
views before and after the implementation of the tools. Partici-
pants' characteristic at stages one and two are shown in Table 1.
3.2. Themes and subthemes

Three themes “nutritional knowledge”, “nutritional practices”,
and “resources to manage nutrition” were identified. Several sub-
themes were also identified and varied as per stage one or two
(Table 2). Table 3 presents an overview of findings by themes and
subthemes.

In the descriptions of findings, “the majority” corresponded to a
response rate of �60%.
3.3. Nutritional knowledge

Physicians reported different levels of knowledge depending on
the nutritional areas and on the stage of the study. They reported
insufficient nutritional knowledge before the implementation of
the tools and improved knowledge afterwards, although some
areas remained unclear.
3.3.1. Nutritional knowledge consistent among physicians (stages
one and two)

At both stages, all participants provided similar information on
fluids and electrolytes. They described that fluid requirements
corresponded to 80% of maintenance requirements in intubated
children and increased to 100% after extubation, as explained by
one junior physician:
Table 1
Participants' characteristics in stages one and two (N ¼ 40).

Physician categories Junior
physicians

Fellows Senior
physicians

Stage one
N 6 5
Female n, % 4 (67) 3 (60)
Age (years), mean ± SD 31 ± 1 32 ± 2
Months of PICU experience,

mean ± SD
4.0 ± 2.0 20 ± 11

Stage two
Physician categories Junior physicians Fellows Senior physicians
N 12 12 5
Female n, % 6 (50) 9 (75) 2 (40)
Age (years), mean ± SD 33 ± 4.0 33 ± 4 46 ± 6
Months of PICU experience,

mean ± SD
4.0 ± 1.0 25 ± 26 90 ± 27

PICU, paediatric intensive care unit; SD, standard deviation.
“We pediatricians have all memorised how much fluid intake
we need to provide.” [JP1]
3.3.2. Lack of perceived nutritional knowledge (stage one)
In contrast, at stage one, physicians reported a lack of nutritional

knowledge in several areas of nutritional support in critically ill
children, including determination of energy and protein re-
quirements, introduction and increase of EN, etc. The majority of
junior and fellow physicians stated that they did not know what
patient energy and protein requirements at PICU admission were,
and they did not calculate them at PICU admission.

“I never know how many calories we are targeting according to
age … it is often the supervisors who decide.” [JP3]

“Nutritional goals … I can't remember by heart …” [F5]

The majority of participants mentioned that fluid balance was
used to guide nutritional support instead of energy balance:

“I work in terms of volume … I don't know how much that
corresponds to in terms of kcal,…we do the calculations in mL
instead, therefore according to the need for fluid maintenance,
not energy.” [JP6]

“Finally, I don't calculate every day, I'm going to follow the fluid
balance rather than the nutritional balance.” [F4]

At stage one, no physicians stated that they calculated energy
and protein requirements during PICU stay. A minority of the junior
physicians stated that they calculated energy requirements for
chronic patients. No physicians increased energy goals after
extubation:

“After extubation, I know about the fluid requirements, but I
don't know about the calories.” [JP15]

“As long as they're lying in bed, not moving around much, I
won't turn up the calories because patients are extubated …”

[F5]
3.3.3. Perceived nutritional knowledge was improved but remained
insufficient in certain areas (stage two)

After the implementation of the tools, physicians reported
improved nutritional knowledge, including the determination of
energy and protein goals:

“…most numbers you learn them and after a few weeks you
know them by heart. Thenwe put them on the order sheets and
the nurses give them out.” [JP13]

However, similar to stage one, physicians reported that energy
requirements of extubated children were unclear. The majority of
physicians stated that they did not increase energy goals after
extubation and reported a lack of knowledge for these patients,
which was even confirmed by two senior physicians:

“…we change the fluid requirements, but the caloric goals … I
don't think we are changing them.” [JP15]

“Once the patient is no longer seriously ill, the calculation must
be performed differently. I think that is especially what we are not
yet doing correctly.” [F13]

“…I think what we're not very good at is when patients get
better, it's not always easy. We don't necessarily think about
increasing the needs because they are more active, it is not very
clear how to do that.” [SP4]



Table 2
Themes and subthemes.

Themes Subthemes

1. Nutritional knowledge a. Nutritional knowledge consistent among physicians (stages one and two)
b. Lack of perceived nutritional knowledge (stage one)
c. Perceived nutritional knowledge was improved but remained insufficient in certain areas (stage two)

2. Nutritional practices a. Variability of reported nutritional practices (stage one)
b. Reported nutritional practices were more consistent, but some areas remained inconsistent (stage two)
c. Increased attention to nutrition (stage two)

3. Resources to manage nutrition a. Needs for tools to clarify nutritional practices (stage one)
b. Opinions of physicians on the new tools (stage two)
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3.4. Nutritional practices

Before the implementation of the tools, physicians reported
variability in nutritional practices. They described more consistent
and systematic practices at stage two.

3.4.1. Variability of reported nutritional practices (stage one)
In stage one, junior and fellow physicians reported variability of

nutritional practices among the physicians, including the senior
physicians, and unsystematic practices to manage EN. The five
fellows reported calculating nutritional requirements at PICU
admission not systematically but only in specific situations, such as
in patients on parenteral nutrition, those hospitalised for long pe-
riods in the PICU, patients malnourished at admission, or prema-
ture patients.

“Sometimes we make more advanced calculations for the neo-
nates, but it is true that again we don't calculate systematically
the nutritional needs.” [F1]

“… except in exceptional cases, a patient who stayed for a long
time, who was undernourished, in this case we were interested
in calories, we enriched his diet, otherwise we are not very
interested in calories.” [F2]

Physicians described imprecise and variable practices on the
timing and quantity of EN at admission, and the increase thereafter.
The majority mentioned, however, that they introduced EN within
6e48 h of PICU admission and recommended EN, with a contin-
uous feeding, at postpyloric or gastric sites in older patients who
tolerated this nutrition.

“It depends a lot on the patient but in principle they are kept
fasting at the beginning … afterwards it is very, very case
dependent.” [JP1]

“I have the impression that there is no fixed rule.” [JP2]

All junior physicians stated that increases in ENwere dependent
on the clinical situation of the patient, patient age, and the senior
physician in charge of the patient. The majority of junior and
fellow physicians explained that their practices were based on
observations in the PICU, mostly on the practices of senior physi-
cians, each of whom had his/her own manner of managing EN.

“It is true that we are all very dependent on the senior physi-
cians' practices, they do not all have the same practices … but
most of what we do here will depend on the senior physicians'
opinion.” [F2]
3.4.2. Reported nutritional practices were more consistent, but
some areas remained inconsistent (stage two)

At stage two, physicians reported more consistent and system-
atic nutritional practices. All junior physicians explained they could
now systematically calculate patient energy and protein re-
quirements and goals and enter values into the computerised
system. Three fellows and all senior physicians explained that pa-
tient energy and protein requirements were discussed during
morning medical rounds. Some physicians mentioned they were
discussed daily, and others not on a daily basis.

“What has been changed is having to enter the calorie and
protein goals. Now we realise what goals we are aiming for.”
[JP9]

“It is true that now the night team has to enter the data on
MetaVision and during the morning medical rounds, we can see
where we are in terms of total intake, if there has been a change
compared to the previous day and we can adapt the new
nutritional prescription.” [F11]

“Every day during the morning medical round, we read the or-
der sheet and at some point we come to the nutrition goals,
whether they have been met or not. I look at them to see if they
seem to be adequate and thenwe discuss the nutrition strategy.”
[SP3].

For two fellows with limited experience in the PICU, increased
EN and the reintroduction of nutrition after extubation were un-
clear practices. The majority of fellows and the senior physicians
stated a similar increase of EN was adapted to the age of the patient
and to the patient's clinical situation.

“… it is true that there are colleagues who start again at 10,
20 ml and colleagues who start directly with what the patient
already received before the extubation … it is not very clear.”
[F8]

“The increase in feeding depends on the pathology of the child,
its age, starting at 1 ml/h of enteral feeding, depending on the
patient.” [F10]
3.4.3. Increased attention to nutrition (stage two)
The majority of physicians reported that the introduction of the

tools made them more attentive to nutrition:

“Everyone is more attentive to nutrition and during themorning
medical round, we look at this point.” [JP7]

“We used to have children who fasted for several days … that
has not been the case anymore, I do not see it anymore and I feel
like there is more attention to nutrition. Before, it was heart-
lung, if it was ok, we used to look at digestion and now it is
becoming something to be systematically controlled.” [F9]

“I have becomemore rigorous, I pay more attention to nutrition.
I am even more interested in nutrition than before.” [SP2]

3.5. Resources to manage nutrition

During stage one, physicians were in favour of tools to clarify
nutritional practices. In stage two, they cited the new tools as
important resources to manage nutritional support but also



Table 3
Overview of findings by themes and subthemes before and after the implementation of the new tools.

1. Nutritional knowledge
1a. Nutritional knowledge consistent among physicians (stages

one and two)
- Physicians were aware of fluid and electrolyte requirements for intubated and extubated children.

1b. Lack of perceived nutritional knowledge (stage one) - Physicians reported a lack of knowledge in the following areas:
- How to calculate energy and protein requirements. They reported using fluid balance instead of
energy balance to guide nutritional support.

- How to reassess energy requirements during the PICU stay.
- How to determine energy goals in extubated children.
- How much EN to prescribe during the PICU stay.

1c. Perceived nutritional knowledge was improved but remained
insufficient in certain areas (stage two)

- Physicians were aware of the recommendations on how to calculate energy and protein requirements.
- Physicians were aware of increased energy requirements during the PICU stay but did not provide
precise values.

- Physicians knew the quantity of nutrition to prescribe when EN was introduced and the rate of
increase during the PICU stay.

- The energy goals for extubated children remained unknown.
2. Nutritional practices
2a. Variability of reported nutritional practices (stage one) - Physicians reported that they based their practices on observations of senior physicians with

inconsistent practices.
- Physicians reported that energy and protein requirements were not calculated systematically, except
in specific situations by fellows.

- The reported delay of introduction of EN varied between 6 and 48 h after PICU admission.
- The reported procedure to increase EN was unclear and inconsistent among physicians.

2b. Reported nutritional practices were more consistent, but
some areas remained inconsistent (stage two)

- Junior physicians reported that they systematically calculated energy and protein requirements and
goals and entered values into the computerised system.

- Physicians reported that during morning medical rounds, energy and protein requirements were
discussed regularly, but not systematically.

- Physicians reported that they did not systematically reassess energy requirements during the PICU
stay.

- The procedure to increase EN was quite similar regarding physicians and variables as per patients'
age and clinical situations.

- Some areas, such as the increase of EN and the reintroduction of nutrition after extubation, remained
practices.

2c. Increased attention to nutrition (stage two) - The majority of physicians reported that the introduction of the tools made them more attentive to
nutrition.

3. Resources to manage nutrition
3a. Needs for tools to clarify nutritional practices (stage one) - Physicians reported using their own notes and the course on nutrition in the PICU.

- All physicians stated that a nutrition protocol and a nutrition section in the computerised system
would be useful. They mentioned that it would help to have more consistent and systematic
nutritional practices and to clarify their role in managing nutritional support.

- Physicians requested that the nutrition section in the computerised system include energy and
protein goals, nutritional intake, and achievement of energy and protein goals.

3. Resources to manage nutrition
3b. Opinions of physicians on the new tools (stage two) - Physicians reported that they regularly used the nutrition protocol as a reference tool. The majority

explained that the nutrition protocol clarified and standardised the management of nutritional
support for all medical staff.

- Physicians suggested clarification in the protocol of energy requirements for children recently
extubated.

- Physicians reported that the computerised system was useful and contained important information.
- Physicians reported that they checked energy and protein goals and their achievements in the
computerised system.

- Physicians reported that the main barrier to the systematic use of the new tools and managing
nutritional support was a lack of time.
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reported that the lack of time was a barrier to using these tools
systematically.
3.5.1. Needs for tools to clarify nutritional practices (stage one)
At stage one, for prescribing nutrition, all participants said they

also used their own notes, and the majority cited the 2-h in-house
introductory course on nutrition in critically ill children as a
resource reference. They all agreed that a nutrition protocol and a
nutrition section in the computerised systemwould be useful. They
mentioned that it would help to have more consistent and sys-
tematic nutritional practices and to clarify their role in managing
nutritional support:

“Having a fairly simple document that outlines and then gives
targets for different situations, is something that could help us.
… What can be expected from us, what we should think about
… inform us of what is desirable as good practices in the unit.”
[JP1]

“… a little graph of what was supposed to be achieved and what
was achieved. That would help me enormously. It would moti-
vate me to look at it and ask myself, how can we increase
nutrition?” [F1]
3.5.2. Opinions of physicians on the new tools (stage two)
All physicians described that they used the nutrition protocol as

a main source of nutritional information. The majority explained
that the nutrition protocol clarified and standardised the manage-
ment of nutritional support for all medical staff:

“I think that nowwe understand better what to do, how to do it
and why, we know better how to calculate what we need to give
in each case.” [F13]
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“Our care is even more homogenous because we follow a clear
protocol.” [SP1]

“The other thing that has changed, I think for junior physicians
and fellows is that it is clear howmuch to give, it is not everyone
deciding what they want. We all agree on the calories we give to
intubated and sedated children.” [SP3]

All senior physicians stated that they recommended that med-
ical staff use the nutrition protocol.

All physicians stated that the nutrition section in the compu-
terised system was useful and contained important information.
The majority said they regularly used this section to check energy
and protein goals and achievements. One fellow said:

“I find that we have a better idea of nutritional achievements …
now we have benchmarks.” [F11]

Some physicians stated that they used the computerised nutri-
tion system every day during medical visits, and others stated that
it was not systematically used. Two fellows said the computerised
nutrition section was checked during medical visits according to
the senior physicians in charge of patients. These statements were
confirmed by the senior physicians, who stated they did not sys-
tematically use the nutrition section.

The majority of physicians explained that a lack of time was a
barrier to using the computerised system and to management of
nutritional support. The majority of junior physicians reported that
they reviewed nutritional goals if they had time during the night
shift. Some fellows stated that lack of time during morning medical
rounds impeded recalculation of nutritional goals.

“Well, it depends on the activity of the unit, if we have time to
recalculate at the morning medical round … it is possible that
one or two days go by because we can't recalculate the same
day.” [JP15]

“… the nutrition computerised system, we don't necessarily
have time … sometimes at night I look at it because we have
more time. Otherwisewe don't have much time during the day.”
[JP17]

“I look at the nutrition section of the computerised system but
not systematically enough but it depends a lot on the time
available … it is true that when you have a few patients in the
unit, you tend to go around more.” [SP1]

During stage two, the majority of physicians also cited the
introductory course on nutrition for critically ill children as a
reference tool.
4. Discussion

The objective of this two-stage qualitative study was to explore
the perceptions of physicians about their management of EN in the
PICU and the implementation of a nutrition protocol and compu-
terised system. Based on 40 interviews conducted with 33 PICU
physicians, we observed a need for tools to increase nutritional
knowledge and consistency of practice. Two tools were developed
and implemented by a multiprofessional team, including physi-
cians, dietitians, and nurses. As a result of using the tools, physi-
cians reported improved nutritional knowledge, more systematic
nutritional practices, and increased attention to nutrition.

During stage one of the study, junior and fellow physicians re-
ported that they felt unsure about several important areas of
nutrition in critically ill children, such as the determination of en-
ergy requirements of patients, whereas they were clearly better
informed on fluids and electrolytic requirements. After the imple-
mentation of the tools, physicians reported that they used the
nutrition protocol as a reference and reported improved nutritional
knowledge. Specific areas such as energy requirements in children
recently extubated remained unclear. This was not surprising as the
large majority of studies focused on critical illness during the acute
phase, and there is a lack of data on nutritional requirements of
PICU patients in the rehabilitation phase.23 The lack of nutritional
knowledge of physicians prescribing nutritional support in care
settings has been demonstrated. In 2019, a survey of physicians
including pediatricians showed that 65% of participants displayed
inadequate knowledge on clinical nutrition, and only 23% felt
capable of calculating daily energy requirements in postsurgical
patients.8 In adult ICUs, 44% of physicians and 26% of nurses were
aware of guidelines on nutritional support.24 In addition, 59% of
participants would have liked more training on nutritional support
for critically ill patients.24

The lack of nutritional knowledge in healthcare professionals
has been well documented. One of the main causes is insufficient
academic nutrition training across several jurisdictions, including
the USA,25,26 Canada,27 Asia, and Europe,28,29 suggesting global is-
sues in this area. Undergraduate, masters, and continuing educa-
tion levels appear insufficient in this context.29 To counterbalance
this deficit, dietitians at the Academy of Nutrition and Dietetics in
the USA have adopted leadership roles in nutrition training for all
health professionals and promote and encourage interprofessional
practices.25 Data from our qualitative study suggest the need for
increased clinical nutrition education for physicians and improved
interprofessional practices to increase nutritional knowledge.

After implementation of the nutrition tools, physicians reported
more consistent and systematic practices such as determination of
energy goals at PICU admission and increased attention to nutri-
tion. Some areas remained variable among physicians and depen-
ded on the clinical situation of the patients, but this is not
surprising in a clinical setting that is very heterogeneous in terms of
patient age, pathologies, and illness severity. In PICU settings,
several quantitative studies, including a systematic review, have
demonstrated that nutrition protocols improved clinical practice,
including improved introduction of EN and energy goal ach-
ievements,30e32 decreased gastrointestinal complications, and
shorter PICU stays.13,14 American and European guidelines have
recommended nutrition protocols to optimise the management of
nutritional support in critically ill children.9,33

The impact of computerised systems has also been asses-
sed.34e38 In adult ICUs, the implementation of computerised sys-
tems has been effective, notably by reducing administrative
workloads for caregivers and improving drug prescriptions and
patient glycaemic control.34e36 Two particular studies conducted in
adult ICUs demonstrated improved practices after the introduction
of a nutrition section into the computerised system, outlining
nutritional intake and requirements and energy debts.37,38 As a
result, nutritional support was rapidly introduced, energy goals
were more frequently attained, and energy deficits were
reduced.37,38

In the current project, all physicians were in favour of the
implementation of the nutrition protocol and the computerised
system, stating that they used them on a regular basis. Despite their
enthusiasm, they reported that one of the barriers to using the
computerised system to manage EN, more specifically to assess the
adequacy of the nutritional intakes and the nutritional goals, was a
lack of time. Several works have identified a lack of time as a barrier
to applying scientific recommendations in clinical practice.39,40 The
ASPEN recommends that a nutrition support team, including a
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dedicated dietitian, should be available in the PICU to manage
nutritional support.9

This study had some limitations. First, owing to limited re-
sources, we did not study the nutritional knowledge and practices
of nurses. Second, the recruitment of participants by dietitians and
head doctors may have influenced the participants. Similarly, we
cannot exclude the possibility that dietitian interviewers influ-
enced favourable responses from physicians. In addition, researcher
interest towards increased nutrition visibility in the PICU might
have influenced data interpretation. However, the research team
used several strategies to ensure methodological rigour and trust-
worthiness. In this study, we did not assess nutritional intake
received by the patients. In the future, a comprehensive quantita-
tive study may be performed to compare nutritional intake and
achievement of nutritional goals in patients before and after the
implementation of these tools, as well as to confirm the perceptions
of physicians, especially of increased knowledge and consistency of
nutritional practices shown by this qualitative work.

In conclusion, after the implementation of a nutrition protocol
and a computerised system by a multiprofessional team, PICU
physicians reported improved management of EN, including
increased nutritional knowledge, more consistent and systematic
practices, and increased attention to nutrition. All physicians were
in favour of the implementation of the tools and reported using
them on a regular basis.
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