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parental presence.

delirium.

KEYWORDS

1 | BACKGROUND

Critically ill children are likely to experience discomfort, pain, distress,
withdrawal syndrome, and delirium in the paediatric intensive care
unit (PICU). They often undergo unpleasant procedures such as inser-
tion of intravenous lines, drains, catheters, suctioning when on
mechanical ventilation, and other necessary, often recurrent, treat-
ment procedures. Noise and light in the PICU environment add to the
stressors experienced by critically ill children.*? To reduce their suf-
fering, healthcare providers regularly administer sedatives and analge-
sics to children, most commonly opioids and benzodiazepines.® At the
same time, extensive use of benzodiazepines and opioids carries the
risk of prolonged mechanical ventilation, prolonged PICU stay, iatro-
genic withdrawal syndrome (IWS), paediatric delirium (PD), and delu-
sional memories.*” Sleep disturbance and PD are frequently treated
with additional sedatives, which may lead to a vicious cycle that con-
tributes to increased child morbidity and mortality.® Balancing ade-
quate sedation, while avoiding over- and undersedation, is a PICU
challenge.”

Systematic reviews based on hospitalized adult non-ICU patients
conclude that multi-component non-pharmacologic interventions
reduce the occurrence of delirium compared with usual care.®!
However, studies in the adult intensive care unit (ICU) patients show
that non-pharmacologic interventions might be efficacious in reducing
the incidence and duration of delirium.*2"** In the PICU setting, non-
pharmacologic interventions seem promising.’*®> A recent study
described a significant reduction of PD after implementation of a non-
pharmacologic bundle in children under 5 years and children after sur-
gery after congenital heart disease surgery.?® Therefore, we assume
that non-pharmacologic interventions, such as promoting orientation,
day-night rhythm, and avoiding overstimulation from noise and light,
might reduce delirium in critically ill children as well while causing
no harm.

The Medical Research Council defines an intervention as
being complex if it contains several components.’® Moreover, the
council provides guidelines for the development and evaluation of

complex interventions.’® This framework has four key phases:
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Five of the highest ranked interventions across the age groups were: 1) developing a
daily routine, 2) adjusting light exposure according to the time of day, 3) scheduling

time for sleep, 4) providing eyeglasses and hearing aids if appropriate, 5) encouraging

Conclusions: Based on expert consensus, we developed an age-specific non-
pharmacologic delirium bundle of interventions to manage delirium in PICU patients.
Relevance to Clinical Practice: An age-specific Non-Pharmacological Delirium bun-

dle is now ready to be tested in the PICU and will hopefully reduce pediatric

delirium, delphi study, management, non-pharmacological, paediatric intensive care unit

What is known about the topic

e Critically ill children admitted to the paediatric intensive
care unit risk experiencing discomfort, pain, distress,
withdrawal syndrome, and delirium.

o Non-pharmacological multi-component bundles for
preventing delirium are effective in the adult intensive
care unit settings.

e The Delphi method is a systematic, interactive method
building on the opinions of a panel of experts within the
field of a specific topic. After a number of rounds with

guestionnaires, consensus on the topic is reached.

What this paper adds

e Consensus of global experts on an age-specific non-
pharmacological bundle to manage delirium in paediatric
intensive care unit patients is presented.

e A parental and nurse-driven non-pharmacological delir-
ium management bundle consisting of 1) developing a
daily routine, 2) adjusting light exposure according to the
time of day, 3) scheduling time for sleep, 4) providing
eyeglasses and hearing aids if appropriate, 5) encouraging
parental presence.

e The first step in development and evaluation of a com-
plex intervention to manage paediatric delirium in the
PICU is taken.

development, feasibility and piloting, evaluation, and implementa-
tion.'® The present Delphi study represents the development
phase. We used the term “management” for both prevention and
treatment of delirium, as our assumption is that the same inter-
ventions will reduce the incidence, relieve symptoms, and shorten
the duration of PD.
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2 | AIMS

We aimed to explore expert opinions and generate informed decisions
regarding the content of a “Non-pharmacologic Delirium management
Bundle” in PICU patients (NDB-PICU).

3 | METHODS

We performed a two-round online Delphi study, to achieve agree-
ment on the content of the NDB-PICU among a group of interna-
tional and interprofessional PICU experts. The strength of a Delphi
study is its ability to rapidly obtain consensus opinions from an
expert panel based on the assumption that group opinion is more
valid than individual opinions on an issue that has no collective
comprehension.?” The online Delphi format allowed us to reach a
dispersed and varied group of international experts without
compromising anonymity. We expected anonymity would minimize
dominating opinions during consensus formation. We used a modi-
fied Delphi method, replacing the standard first round presenting
the initial open-ended questions and focus group discussions'”
with a comprehensive literature search of non-pharmacologic inter-
ventions in both adult and pediatric ICU patients'” % (see
Table S1).

3.1 | The questionnaire

Based on the literature search we devised a questionnaire divided
into three domains: 1) cognition support, 2) sleep support, and 3)
physical activity support. In the three domains, we identified
11 strategies (for example, to promote a structure for the day,
reducing noise, and dimming lights). Finally, the strategies were
broken down into 61 specific interventions that could be initiated
always in accordance with the medical condition and the develop-
mental stage of the child for example, provide bright light during
the daytime (See supplementary material, Table S2). To provide an
overview of important age-specific items, we subdivided the “child”
category in the ranking session into three age groups defined by
the author group: 1) 0-2years (preverbal, neonate to toddler), 2)
3-5years (preschool age), and 3) 6-18 years (school age). The final
questionnaire was tested by the research group to ensure that the
wording was understandable, the questions were relevant, and
checking that each item contained only one question, and the

statements were mutually exclusive.

3.2 | Participants

Purposive sampling was used based on predetermined criteria to
recruit experts representing clinical PICU practice. In this Delphi
study, an expert was a PICU nurse, physician, researcher, physical

therapist, play specialist, or occupational therapist. The inclusion
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criteria were both knowledge and practical experience of paediatric
delirium as well as capacity and willingness to contribute.2” Applying a
snowball sampling method, the members of the research group sent
e-mails to known colleagues with content knowledge, describing the
aim of the Delphi study and asking them to participate and nominate
other experts.)” We sent initial e-mails to colleagues from North
America (n = 5), South America (n = 1), Europe (n = 19), Australia
(n = 4), and Asia (n = 3) to identify potential participants. The snow-
ball sampling method resulted in 74 potential participants. They were
informed about the aim of the study and expected time investment.
We planned to limit the study to two Delphi rounds to prevent a low
response rate, and ultimately to reduce attrition bias.2’° We aimed to
include at least 20 participants, which has been recommended to pro-
duce stable results.?

3.3 | Data collection
Data were collected from the beginning of February to the beginning
of April 2021 in the online Software survey tool Welphi version 4.0.22
Each participant received a personal invitation by e-mail with a link to
the questionnaire. In each of the two rounds, the participants were
sent an information letter explaining the aim and content of that spe-
cific round, a consent form, the estimated time investment, and a
deadline for completion. To optimize the response rate, we sent the
participants a maximum of three reminders per round. Responses
were anonymous both to the panel and the research group. A high
response rate was important for the content validity of the results.'®
The participants were asked to rate the feasibility in daily practice
of the interventions of the proposed NDB-PICU on a 9 point Likert
scale (ranging from “1 strongly disagree” to “9 strongly agree”), and to
provide a rationale for their response and including suggestions for
improving the description. In addition, they were invited to comment,
in their own words, how the suggested interventions could be revised.
In the second round, all 74 participants received a general summary of
the first round that presented the overall group results of the feasibil-
ity rating. The participants were asked to reconsider or confirm their
opinion based on this new information and rank the approved, modi-
fied, and newly added interventions that were not part of the first
Delphi round for their importance for delirium management, with a

rank of 1 being most important.

3.4 | Ethical considerations

This study was approved by the medical research ethics committee of
the Erasmus University Medical Center, Rotterdam, the Netherlands
(EMC 2017-1068). Participants completed an electronic consent for
every round in which they participated and were ensured anonymity.
This study was conducted according to the principles of the Declara-
tion of Helsinki and in accordance with the Dutch Medical Research

t23

Involving Human Subjects Act.“® As all data were anonymous, permis-

sion to store data was not required.
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TABLE 1 Participants' characteristics
Delphi
round 1 Delphi round 2
N=74 N=74
Characteristic n (%) n (%)
Response rate 53(72) 45 (61)
Female 48 (91) 40 (89)
Age, years
25-40 18 (34) 11 (24)
41-55 26 (49) 25 (56)
56-70 9(17) 9 (20)
Geographic area
Europe 34 (64) 29 (64)
South America 2 (4) 3(7)
North America 16 (30) 12 (27)
Australia 1(2) 1(2)
Profession
Physician 17 (32) 16 (36)
Nurse 20 (38) 16 (36)
Researcher 5(9.5) 5(11)
Physical therapist 6(11) 6(13)
Play specialist/occupational 5(9.5) 2(4)
therapist
Education level
Graduate 23 (43) 18 (40)
Undergraduate 3(6) 2(4)
Doctorate 27 (51) 25 (56)
PICU experience in years
1-10 15(28.5) 15 (34)
11-20 23 (43) 13(29)
21-30 15(28.5) 17 (37)

Abbreviation: PICU, pediatric intensive care unit.

3.5 | Data analysis
For each intervention, we calculated a median rating and a disagree-
ment index (DI) to determine the level of agreement. Median ratings
between 7 and 9 were defined as relevant, 4 to 6 as somewhat rele-
vant, and 1 to 3 as irrelevant. To calculate the DI, we divided the
interpercentile range (IPR) (IPR 0.3-0.7) into the IPR adjusted for sym-
metry (IPRAS)?* (See supplementary material, Table S3). The cutoff
for DI was defined as <0.2, indicating agreement. Finally, all interven-
tions were categorized by the combination of the median score and
the disagreement index. We distinguished three categories: 1) Appro-
priate: panel median score of 7-9, with the agreement (DI <0.2); 2)
Uncertain/neutral: panel median score of 4-6, or with disagreement
(DI 20.2) regardless of the median; and 3) Inappropriate: panel median
score of 1-3, without disagreement.

The participants' written comments on the interventions were

analysed by two of the researchers. The comments from the
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participants about the interventions were rephrased into new state-
ments and included in the final round. The participants' overall ranking
of the importance for each intervention was calculated as follows: the
number of participants who ranked the interventions as “1” multiplied
by the total number of interventions, the number who ranked the
intervention as “2” multiplied by the number of interventions —1 and
so on. The values for all rankings were summed for each intervention.
The highest-ranked intervention for each strategy and age group was
included in the final recommendation of the NDB-PICU.

4 | RESULTS

We enrolled 74 participants to participate in the Delphi study. Par-
ticipants were predominately from Europe and North America
(n = 50) while a few represented South America and Australia
(n = 3), and none from Asia. During the first Delphi round, 53 of
74 (72%) of the questionnaires were completed, and during the sec-
ond round 45 of 74 (61%) were completed. All invited professions
were represented in both rounds, but most participants were
nurses and physicians who typically had more than 11 years of
PICU experience (Table 1).

For sixty-one interventions in round 1, agreement among the par-
ticipants was indicated with DI <0.2. Ten interventions with DI 20.2
were excluded. Eleven interventions needed to be modified and clari-
fied based on input, and two new interventions were added: “staff
should keep identification badge visible” and “use signs on patient
door/bed to communicate that the child is sleeping or it is nap time.”
Forty interventions did not require any modification. All 53 interven-
tions indicated high agreement in round 2. Six interventions were
modified and clarified, no new interventions were added, and two
interventions were collapsed into one based on expert feedback
(Table 2).

After round 2, the expert group agreed on the feasibility of three
domains: cognitive support, sleep support, and physical activity sup-
port, with 11 strategies covering 52 interventions (Table 2).

The highest-ranked interventions for the 11 strategies and age
groups, are listed in Table 3 and constitute an age-appropriate NDB-
PICU. Five of the 11 interventions were similar among the age groups:
1) developing daily structure, 2) adjusting light exposure according to
the time of day, 3) scheduling time for sleep, 4) providing eyeglasses
and hearing aids if appropriate, 5) encouraging parents to be present.
Furthermore, four interventions were shared by the 0-2year age
group and the 3-5 year age group, and two interventions were shared
by the 3-5year age group and the 6-18year age group. The two
younger age groups each had two specific interventions, and the 6-
18 year age group had four (Table 3).

Overall, interventions with parent engagement were highly rated.
Five interventions from each age group included parent collaboration,
such as consulting parents about their child's daily structure; schedul-
ing time for sleep; music preferences; bringing familiar objects from
home such as comforting sleep objects; and overall encouragement of

the parents to be present (see Tables S5, S6, and S7).
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TABLE 2 Panel median and disagreement index (DI) in rounds 1 and 2

Round 1 panel Round 2 panel

Domain, and related interventions median (DI)? median (DI)?

Support cognition

Strategies for orientation provided by the healthcare professionals

Explain who you are when you approach the child 9 (0.00)

Address child by name 9 (0.00)

Speak calmly and clearly 9 (0.00)

Explain your role 9(0.13)

Stimulate the child's orientation by asking or describing time and place 9(0.13)

Ensure that the child is provided with age-appropriate information 9 (0.00)

Use uniform information, registered in the child's file” 8(0.22) -

Use simple and short information about the ward, hospital, reason for admission 9(0.13) -

Make a fitting story with the child's own words about the ward, hospital, and reason for admission - 8(0.13)
so that everybody uses the same language that the family does. Keep the story in the present

Ask what the child already knows about the course of disease and day plan® 8(0.29) -

Explain plans for the day/evening/night 9(0.13)

Encourage consistency of staff caring for the child 9(0.13) -

Encourage consistent approach from staff caring for the child and consistent family support - 9 (0.00)
bedside for the child

Use a board to write the names of the staff assigned to the child 9(0.19) -

Use a board to write the names of staff on the shift who will care for the child and a little - 9(0.13)
information about the child - what he likes to do and his interests

Staff should keep identification badge visible - 9(0.13)

Strategies to promote a structure for the day

Develop a day structure in collaboration with parents 9(0.13)

Use a board within the child's field of vision to show the structure of the dayb 8(0.49) -

Use a board to show the structure of the day using key words and pictograms® 8(0.37) -

Provide bright light during the daytime 9(0.13) -

Provide bright light during the daytime. Open blinds at daytime - no bright light at nap times 9 (0.00)

Strategies for improving the child's environment

Provide appropriate lighting according to the time of day 9(0.13)

Provide a clock and calendar within the child's field of vision 9(0.13)

Orient the child's bed to support the circadian rhythm® 8(0.29) -

Provide single room for each child 9(0.13)

Strategies for improving visual or hearing impairment

Ensure that the child uses eyeglasses if appropriate whenever awake and ensure that the 9 (0.00)
glasses are clean.

Ensure that the child uses a hearing aid if appropriate when awake and ensure batteries are 9 (0.00)
working

Strategies to increase presence of parents

Encourage the parents to be present 9 (0.00)

Encourage the parents to take part in the daily activities 9 (0.00)

Encourage visits from grandparents and friends if appropriate 8(0.19)

Provide parents with written information explaining the importance of being present and 8(0.29) -
involved®

Provide parents with oral information explaining the importance of being present and involved - 9(0.13)
without making them feel blamed if they are not able to be present 24/7

Strategies to improve the hominess of the child's surroundings

Encourage the child to do activities that they liked to do at home (e.g., watch television, use iPad) 9 (0.00)

(Continues)
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TABLE 2 (Continued)

Round 1 panel Round 2 panel

Domain, and related interventions median (DI)? median (DI)?
Encourage the child to watch preferred television programs and computer games in the 9(0.29)

daytime®
Encourage presence of familiar objects around the bed 9 (0.00)
Encourage the child to listen to preferred music 9(0.13)
Support sleep
Strategies for bundling necessary nursing activities
Schedule time for sleep. 9(0.13)
Bundle of necessary nursing activities 9(0.13)
Adjust the default hours for medication administration 8(0.13)
Adjust time for vital signs measurement 8(0.19)
Adjust the default hours for blood draws 9(0.13)
Strategies to promote homelike sleep rituals
Play music according to the child's preferences 9(0.13)
Read aloud or tell a story to the child 9(0.13)
Encourage the parents to read aloud or tell a story to the child - 9 (0.00)
Provide sleep objects 9(0.13)
Provide sleep objects such as teddy bear, sleeping pillow or cuddle cloth - 9 (0.00)
Sing for or with the child 8(0.13)
Encourage the parents to sing for or with the child - 9(0.13)
Strategies to reduce noise
Close the door to the child's room and other rooms 9(0.13) -
Close the door if the staff is near to reduce noise 9(0.13)
Avoid loud talking in the child's room 9(0.13)
Use signs on patient's door to communicate that the child is sleeping, or it is nap time - 9 (0.00)
Provide colleagues with noise feedback 9(0.13)
In multiple-bed settings, provide the child with headphones when listening to music or 9(0.13)

watching television
Silence beepers and telephones if possible 9(0.13)
Provide earplugs for the child® 8(0.37) -
Strategies to dim light
Dim or turn off the artificial light around the child 9(0.13)
Dim light by using curtains or blinds 9(0.13)
Automatically turn off the light in adjacent rooms after a certain time 8(0.29) -
Healthcare professionals should use a flashlight during the nightshift® 7(0.42) -
Turn off tablets and smartphones before sleeping time 9(0.13)
Provide eye masks for the child” 7 (0.49) -
Dim monitor screen light and turn away from child 9(0.13)
Support physical activity
Strategies for increasing mobilization
Make activity goals visible in the child's room 9(0.13)
Encourage the child to be involved in activities of the day 9 (0.00)
Provide physical therapy daily 9(0.13) -
Provide physical therapy when appropriate 9 (0.00)
Document and evaluate daily mobilization goals 9(0.13)
Incorporate physical therapy in the activities of the day 9 (0.00)
Document restrictions for mobilization 9(0.13)
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TABLE 2 (Continued)

Domain, and related interventions

Encourage parent involvement in mobilization activities

Facilitate mobilization by removing or temporarily disconnect tubes and lines

Document needs for assistive devices

BAGN Nursing in Critical Care ] WI1LEY-L **

Round 1 panel
median (DI)?

9 (0.00)
9(0.13)
9(0.13)

Round 2 panel
median (DI)?

Note: Interventions in italics are modified or new interventions added based on the results of Delphi round 1; therefore, only the panel median (DI) of
Delphi round 2 is available. The interventions that did not require modifications and were scored “feasible” in round 1 were accepted and not presented in

round 2.
DI 20.2 indicates not feasible.

bThe interventions that were considered not feasible in round 1, with a DI 20.2, and therefore do not have a panel median (D) in Delphi round 2.

TABLE 3 Non-pharmacologic delirium management program-pediatric intensive care unit (NDB-PICU) by age group®

Age group 0 to 2 years

Support cognition Support cognition

Speak calmly and clearly

Explain who you are when you approach the
child. Tell your name to the child

Develop a day structure in collaboration with parents

Provide appropriate lighting according to the time of day

Age group 3 to 5 years

Age group 6 to 18 years
Support cognition

Explain who you are when you approach the
child. Tell your name to the child

Ensure that the child uses eyeglasses and hearing aids if appropriate when awake, and ensure that the glasses are clean, and batteries are working

Encourage the parents to be present

Encourage presence of familiar objects

around the bed the bed

Support sleep Support sleep
Schedule time for sleep. Ask the parents about the usual sleep rhythm

Provide sleep objects from home such as
teddy bear, sleeping pillow, or cuddle
cloth

Avoid loud talking in the child's room

Dim light by using curtains or blinds

Dim or turn off the artificial light around the

child
Support physical activity

Document and evaluate daily mobilization
goals goals

Note: Interventions highlighted with grey is similar between all age groups.
Interventions with the highest rank from all the strategies.

The participants responded that they found it difficult to rank the
interventions because of the wide age span within the age groups,
particularly in the oldest age group. Also, they commented that they
found it difficult to rank equally important interventions

(e.g., eyeglasses and hearing aids), and consequently these were

Support physical activity

Encourage presence of familiar objects around

Encourage the child to do activities that they
liked to do at home (e.g., watch television,
use iPad)

Support sleep

Provide sleep objects from home such as
teddy bear, sleeping pillow, or cuddle cloth

Play music according to the child's
preferences. Consult parents

Avoid loud talking in the child's room

Close the door if the staff is near to reduce
noise

Dim or turn off the artificial light around the
child

Support physical activity

Document and evaluate daily mobilization

Make activity goals visible in the child's room

combined. Furthermore, some participants found some interventions
to be context-specific, and although important, not feasible in their
own setting (for example, one expert commented, “I agree with this
opinion but quite often the structure and housing conditions of many
PICUs do not allow for it”).
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5 | DISCUSSION

An international multidisciplinary panel of PICU experts reached con-
sensus on the content of a non-pharmacologic delirium management
bundle (NDB-PICU) for three different age groups using a Delphi
method. We found that the five interventions general for all age
groups preferred by PICU experts to prevent PD were: 1) developing
a daily routine, 2) adjusting light exposure according to the time of the
day, 3) scheduling time for sleep, 4) providing eyeglasses and hearing
aids if appropriate, 5) encouraging parental presence.

The NDB-PICU consists of three domains: cognitive support,
sleep support, and physical activity support. Research in PICU con-
cludes that hospitalization and critical illness have a negative impact
on cognitive functions both in the short and long term.2>2¢ Cognitive
development relies on the presence of stimulating factors such as the
presence of family or exposure to age-appropriate educational activi-
ties.?® Interventions that support cognition account for more than half
of the NDB-PICU. To support these interventions, parents could play
an important role in being present, playing, reading, and orienting the
child. Encouraging family members to be present has been described
previously and may decrease delirium rates.?’ 2% Interventions such
as informing the families of delirium, displaying a daily schedule at the
bedside, and letting parents bring familiar items from home such as
blankets, pictures, and age-appropriate toys have been positively eval-
uated.?”?? Parents feel more engaged and relieved when they can
care for their child through such interventions.?” Although parents
might be stressed, we know from adult literature that it looks promis-
ing to have a family member delivering a non-pharmacologic interven-
tion to reduce delirium in critically ill adults.*°

To promote sleep in the adult ICU, the use of eye masks and/or
earplugs has been tested and significantly decreases the rate of delir-
ium.2! For children, suggestions in a family-centered toolkit have been
made to provide eye masks, dim the light at night, and provide head-
phones to reduce noise.?’” In our Delphi study, such interventions
were rejected. Rather, interventions to modify the environment in the
room by avoiding loud talk and dimming lights with curtains or blinds
were prioritized. Experts may have rejected the idea of using eye
masks and earplugs because such devices may be unfamiliar or disrup-
tive for children, who, unlike adults, are unaccustomed to them. The
children may become scared because of the sudden lack of sight and
something in their eyes and try to remove it. Sleep intervention sup-
port needs to be attuned to the child's age and sleep preferences,
while parents should recommend day-night routines that reflect home
routines, such as usual bedtime, objects to take to bed, such as cuddle
toys, or listening to preferred music.

In the NDB-PICU, strategies to increase mobilization were highly
ranked among the participants. The intervention “provide physical
therapy daily” was modified to “provide physical therapy as consid-
ered appropriate”, indicating that the participants found physical ther-
apy to be important for most children, but that level and type should
be based on developmental age and criticality. It has previously been
established that PICU clinicians find early mobilization important.3?

Despite this, mobilization does not occur in 25% of critically ill

STENKJAER ET AL.

children across Europe, for instance, because of tubes or catheters.®®
The most common activity seems to be children being held by family
or nurse.®® Thus, the application of non-pharmacologic delirium man-
agement interventions as defined in the NDB-PICU is intertwined
with other aspects such as early mobilization and family presence as
described in the Assessing Pain, Both Spontaneous Awakening and
Breathing Trials, Choice of Sedation, Delirium Monitoring/Manage-
ment, Early Exercise/Mobility, and Family Engagement/Empowerment
(ABCDEF) paediatric bundle.3*

A non-pharmacologic nursing bundle consisting of eight interven-
tions during dayshift and four interventions during nightshift did not
show significant delirium prevention.®> Similar to the NDB-PICU
interventions, that bundle® included tenets of “encouraging family

9

presence when possible,” “bringing familiar objects,” providing fre-
quent orientation to the patient, providing glasses or hearing aids
when needed, and controlling noise levels to promote sleep. The
authors speculated that the bundle did not have the intended effect
because of inadequate delirium assessment, a lack of knowledge
about PD, and a lack of adherence to the bundle.®®> Another non-
pharmacologic paediatric delirium bundle, developed as a checklist,
led to significant noise reduction in the PICU.! Building on these find-
ings, we argue that the application of an age-specific NDB-PICU with
an 11-intervention checklist could manage delirium provided regular
delirium screening, awareness of PD, and interprofessional involve-
ment occur (See supplementary material, Tables S8, S9, and S10). Fur-
thermore, we expect that nurses with a delirium management strategy
are likely to feel more empowered to act upon a positive delirium
assessment.!

This study allowed us to develop the NDB-PICU, which needs to
be tested for efficacy on delirium reduction in PICU patients. With
step one of the MRC framework completed, the next phase of this
complex intervention can be carried out,*® namely the feasibility, pilot

testing, and evaluation.

5.1 | Strengths and limitations

One strength of this study was the composition and size of the expert
panel from different professions and countries worldwide. Another
strength was the high response rate, which positively influenced the
validity and robustness of the results. Nevertheless, the study has also
had several limitations. Ironically, the high agreement among partici-
pants on most interventions was a limitation. It is likely that agree-
ment was high because the questionnaire was positively formulated
based on evidence-based interventions from the literature. Another
limitation was the recruitment procedure. We missed participants
from Asia and Africa. We could have improved inclusion if we had rec-
ruited participants through international societies. Potential strengths
and limitations were the chosen age groups. We created three age
groups to clarify age-specific interventions. The wide age span from
6 to 18 years is justified by the fact that from that age onwards lan-
guage development is such that the children are able to express them-

selves well about what they like in their situation. Obviously, there
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are differences between children of different ages (e.g., type of pre-
ferred music) but others like a daily structure and parental presence
are applicable for all age groups. Parents are around to fill in the gaps
in our knowledge about the child. The fact that the COVID-19 pan-
demic was occupying ICU personnel worldwide may also have
reduced the time available to potential participants.

5.2 | Conclusion and relevance to clinical practice
In this Delphi study, international and interprofessional PICU experts
identified non-pharmacologic delirium interventions consisting of devel-
oping a daily routine, adjusting light exposure according to the time of
day, scheduling time for sleep, providing eyeglasses and hearing aids if
appropriate, and encouraging parental presence. Nurse-driven interven-
tions with parental engagement are preferred in the management of
delirium in PICU patients. The next step will be feasibility testing and
piloting of the NDB-PICU investigating parental engagement in clinical
practice, evaluation, and implementation of the bundle.

AUTHOR CONTRIBUTIONS

Rikke Louise Stenkjaer: Conceived and designed the analysis, Col-
lected the data, Contributed data or analysis tools, Performed the
analysis, Wrote the paper; Suzanne Forsyth Herling: Conceived and
designed the analysis, Contributed data or analysis tools, Performed
the analysis, Wrote the paper: Ingrid Egerod: Conceived and designed
the analysis, Contributed data or analysis tools, Wrote the paper;
Janne Weis: Conceived and designed the analysis, Contributed data
or analysis tools, Wrote the paper; Monique van Dijk: Conceived and
designed the analysis, Contributed data or analysis tools, Wrote the
paper; Sapna Kudchadkar: Conceived and designed the analysis, Con-
tributed data or analysis tools, Wrote the paper; Anne-Sylvie Ramelet:
Conceived and designed the analysis, Contributed data or analysis
tools, Wrote the paper; Erwin Ista: Conceived and designed the analy-
sis, Contributed data or analysis tools, Performed the analysis, Wrote
the paper.

FUNDING INFORMATION

Department of Neonatology, Copenhagen University Hospital
Rigshospitalet, Blegdamsvej 9, Copenhagen 2100, Denmark. The
Novo Nordisk Foundation, Denmark (NNF 200C0066074). Depart-
ment of Pediatric Surgery, Pediatric Intensive care, Erasmus MC -
Sophia Children's Hospital, Rotterdam, the Netherlands.

ORCID

Rikke Louise Stenkjaer = https://orcid.org/0000-0002-6831-7376
https://orcid.org/0000-0002-9576-4390
Anne-Sylvie Ramelet "= https://orcid.org/0000-0001-8809-2920
https://orcid.org/0000-0003-1257-3108

Ingrid Egerod

Erwin Ista

REFERENCES

1. Kawai Y, Weatherhead JR, Traube C, et al. Quality Improvement Ini-
tiative to Reduce Pediatric Intensive Care Unit Noise Pollution With

10.

11.

12.

13.

14.

15.

16.

17.

18.

20.

21.

BAGN Nursing in Critical Care ] WI1LEY-L**

the Use of a Pediatric Delirium Bundle. J Intensive Care Med. 2019;
34(5):383-390.

Staveski SL, Pickler RH, Khoury PR, et al. Prevalence of ICU Delirium
in Postoperative Pediatric Cardiac Surgery Patients. Pediatr Crit Care
Med. 2021;22(1):68-78.

Kudchadkar SR, Yaster M, Punjabi NM. Sedation, sleep promotion,
and delirium screening practices in the care of mechanically ventilated
children: a wake-up call for the pediatric critical care community*. Crit
Care Med. 2014,;42(7):1592-1600.

Smith HAB, Gangopadhyay M, Goben CM, et al. Delirium and
Benzodiazepines Associated With Prolonged ICU Stay in Critically
Il Infants and Young Children. Crit Care Med. 2017;45(9):
1427-1435.

Colville G, Kerry S, Pierce C. Children's factual and delusional memo-
ries of intensive care. Am J Respir Crit Care Med. 2008;177(9):
976-982.

Randolph AG, Wypij D, Venkataraman ST, et al. Effect of mechanical
ventilator weaning protocols on respiratory outcomes in infants and
children: a randomized controlled trial. JAMA. 2002;288(20):2561-
2568.

Aitken LM, Bucknall T, Kent B, Mitchell M, Burmeister E, Keogh SJ.
Protocol-directed sedation versus non-protocol-directed sedation in
mechanically ventilated intensive care adults and children. Cochrane
Database Syst Rev. 2018;11(11):Cd009771.

Traube C, Silver G, Gerber LM, et al. Delirium and Mortality in Criti-
cally Il Children: Epidemiology and Outcomes of Pediatric Delirium.
Crit Care Med. 2017;45(5):891-898.

Vet NJ, Ista E, de Wildt SN, van Dijk M, Tibboel D, de Hoog M. Opti-
mal sedation in pediatric intensive care patients: a systematic review.
Intensive Care Med. 2013;39(9):1524-1534.

Burton JK, Craig LE, Yong SQ, et al. Non-pharmacological interven-
tions for preventing delirium in hospitalised non-ICU patients.
Cochrane Database Syst Rev. 2021;7(7):Cd013307.

Siddigi N, Harrison JK, Clegg A, et al. Interventions for preventing
delirium in hospitalised non-ICU patients. Cochrane Database Syst
Rev. 2016;3:Cd005563.

Sahawneh F, Boss L. Non-pharmacologic interventions for the pre-
vention of delirium in the intensive care unit: An integrative review.
Nurs Crit Care. 2021;26(3):166-175.

Martinez F, Donoso AM, Marquez C, Labarca E. Implementing a Mul-
ticomponent Intervention to Prevent Delirium Among Critically 1l
Patients. Crit Care Nurse. 2017;37(6):36-46.

Rosa RG, Tonietto TF, da Silva DB, et al. Effectiveness and Safety of
an Extended ICU Visitation Model for Delirium Prevention: A Before
and After Study. Crit Care Med. 2017;45(10):1660-1667.

Michel J, Schepan E, Hofbeck M, Engel J, Simma A, Neunhoeffer F.
Implementation of a Delirium Bundle for Pediatric Intensive Care
Patients. Front Pediatr. 2022;10:826259.

Craig P, Dieppe P, Macintyre S, Michie S, Nazareth |, Petticrew M.
Developing and evaluating complex interventions: the new Medical
Research Council guidance. Br Med J (Clin Res Ed). 2008;337:
al655.

Keeney Sea. The Delphi Technique in Nursing and Health Research. 1st
ed. A John Wiley & Sons, Ltd., Publication; 2011:198.

Hasson F, Keeney S, McKenna H. Research guidelines for the Delphi
survey technique. J Adv Nurs. 2000;32(4):1008-1015.

. Diamond IR, Grant RC, Feldman BM, et al. Defining consensus: a sys-

tematic review recommends methodologic criteria for reporting of
Delphi studies. J Clin Epidemiol. 2014;67(4):401-409.

Keeney S, Hasson F, McKenna H. Consulting the oracle: ten lessons
from using the Delphi technique in nursing research. J Adv Nurs.
2006;53(2):205-212.

Jorm AF. Using the Delphi expert consensus method in mental health
research. Aust NZ J Psychiatry. 2015;49(10):887-897.

. https://www.welphi.com/Home.html. Welphi

85UB01 7 SUOWIWOD SA1E81D 8 deotdde au Ag peusenob a1e seole YO ‘8sn JO S9N 1oy Areiq18UIIUO /8|1 UO (SUOTPUOD-PUR-SLULIBYWOY A8 | 1M Afe.d 1 jBul{U0//SdNL) SUOIPUOD pue SWB 1 8U1 89S *[£202/20/c0] U0 ArlqiTauluo AS|IM ‘spuejeyieN aueIya0D Aq 608ZT 901U/TTTT OT/I0p/L0D" A3 1M AeIqipuljuo//Sdny Woly pepeojumod ‘9 ‘ZZ0Z ‘ESTS8LYT


https://orcid.org/0000-0002-6831-7376
https://orcid.org/0000-0002-6831-7376
https://orcid.org/0000-0002-9576-4390
https://orcid.org/0000-0002-9576-4390
https://orcid.org/0000-0001-8809-2920
https://orcid.org/0000-0001-8809-2920
https://orcid.org/0000-0003-1257-3108
https://orcid.org/0000-0003-1257-3108
https://www.welphi.com/Home.html

| WILEY-/BASN Nursing in Critical Care /] STENKIAER 1 1.

23.

24.

25.

26.

27.

28.

29.

30.

31.

World Medical A. World Medical Association Declaration of Helsinki.
Ethical principles for medical research involving human subjects. Bull
World Health Organ. 2001;79(4):373-374.

Fitch K, Bernstein SJ, Aguilar MD, et al. The RAND/UCLA appropriate-
ness method user's manual. RAND; 2001.

Royer AS, Busari JO. A systematic review of the impact of intensive
care admissions on post discharge cognition in children. Eur J Pediatr.
2021;1-12:3443-3454.

Dervan LA, Di Gennaro JL, Farris RWD, Watson RS. Delirium in a Ter-
tiary PICU: Risk Factors and Outcomes. Pediatr Crit Care Med. 2020;
21(1):21-32.

Silver G, Traube C. A systematic approach to family engagement: Fea-
sibility pilot of a pediatric delirium management and prevention
toolkit. Palliat Support Care. 2019;17(1):42-45.

Schieveld JN, Leroy PL, van Os J, Nicolai J, Vos GD, Leentjens AF.
Pediatric delirium in critical illness: phenomenology, clinical corre-
lates and treatment response in 40 cases in the pediatric intensive
care unit. Intensive Care Med. 2007;33(6):1033-1040.

Staveski SL, Pickler RH, Lin L, et al. Management of Pediatric Delir-
ium in Pediatric Cardiac Intensive Care Patients: An International
Survey of Current Practices. Pediatr Crit Care Med. 2018;19(6):
538-543.

Mitchell ML, Kean S, Rattray JE, et al. A family intervention to reduce
delirium in hospitalised ICU patients: A feasibility randomised con-
trolled trial. Intensive Crit Care Nurs. 2017;40:77-84.

Sandoval CP. Nonpharmacological Interventions for Sleep Promo-
tion in the Intensive Care Unit. Crit Care Nurse. 2017;37(2):
100-102.

32. Zheng K, Sarti A, Boles S, et al. Impressions of Early Mobilization of
Critically 1ll Children-Clinician, Patient, and Family Perspectives.
Pediatr Crit Care Med. 2018;19(7):e350-e357.

33. lIsta E, Scholefield BR, Manning JC, et al. Mobilization practices in crit-
ically ill children: a European point prevalence study (EU PARK-PICU).
Crit Care. 2020;24(1):368.

34. lIsta E, Redivo J, Kananur P, et al. Assessing Pain, Both Spontaneous
Awakening and Breathing Trials, Choice of Sedation, Delirium
Monitoring/Management, Early Exercise/Mobility, and Family
Engagement/Empowerment Bundle Practices for Critically Ill Chil-
dren: An International Survey of 161 PICUs in 18 Countries. Crit Care
Med. 2021;50:114-125.

35. Franken A, Sebbens D, Mensik J. Pediatric Delirium: Early Identifica-
tion of Barriers to Optimize Success of Screening and Prevention.
J Pediatr Health Care. 2019;33(3):228-233.

SUPPORTING INFORMATION
Additional supporting information may be found in the online version

of the article at the publisher's website.

How to cite this article: Stenkjaer RL, Herling SF, Egerod |,
et al. Development of a non-pharmacologic delirium
management bundle in paediatric intensive care units. Nurs
Crit Care. 2022;27(6):867-876. d0i:10.1111/nicc.12809

85UB01 7 SUOWIWOD SA1E81D 8 deotdde au Ag peusenob a1e seole YO ‘8sn JO S9N 1oy Areiq18UIIUO /8|1 UO (SUOTPUOD-PUR-SLULIBYWOY A8 | 1M Afe.d 1 jBul{U0//SdNL) SUOIPUOD pue SWB 1 8U1 89S *[£202/20/c0] U0 ArlqiTauluo AS|IM ‘spuejeyieN aueIya0D Aq 608ZT 901U/TTTT OT/I0p/L0D" A3 1M AeIqipuljuo//Sdny Woly pepeojumod ‘9 ‘ZZ0Z ‘ESTS8LYT


info:doi/10.1111/nicc.12809

	Development of a non-pharmacologic delirium management bundle in paediatric intensive care units
	1  BACKGROUND
	What is known about the topic
	What this paper adds
	2  AIMS
	3  METHODS
	3.1  The questionnaire
	3.2  Participants
	3.3  Data collection
	3.4  Ethical considerations
	3.5  Data analysis

	4  RESULTS
	5  DISCUSSION
	5.1  Strengths and limitations
	5.2  Conclusion and relevance to clinical practice

	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	REFERENCES


