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ABSTRACT
Objectives Children with medical complexity (CMC) 
frequently experience acute deterioration requiring 
paediatric intensive care unit (PICU) hospitalisation. 
Collaboration between families and healthcare 
professionals (HCPs) is vital yet often challenging, 
suggesting a new care approach is needed. This study 
explored the PICU care experiences of CMC, parents 
and HCPs and identified common priorities and practice 
changes to enhance care.
Design An experience- based co- design (EBCD) approach 
was used. Semistructured interviews were conducted 
with CMC and parents (stage 1) and HCPs (stage 2). A co- 
design event with parents and HCPs followed (stage 3).
Setting Interviews took place in family homes, hospital 
meeting rooms and virtually. The co- design event took 
place at the hospital.
Participants Interviews: CMC and parents (n=21, 13 
families) within 1 year of their most recent PICU discharge. 
PICU and complex care service HCPs (n=15). Co- design 
event: parents and HCPs (n=22). Maximum variation 
sampling was used.
Results Stage 1: Child and family- related themes 
included becoming known, becoming a parent caregiver 
or child care receiver, establishing caregiver relationships, 
and expecting a responsive and dignified caregiving 
environment. Stage 2: HCP- related themes included 
adapting to a different care approach, positioning parents 
as collaborators, navigating personal connections, and 
providing continuity of care. Stage 3: Two videos (sharing 
child and family perspectives, and HCPs’ perspectives) 
were produced to promote discussion at the co- design 
event. Common care priorities included increase HCPs’ 
awareness of who the child is when they are well; improve 
interdepartmental communication; enhance HCPs’ 
understanding of families’ expertise and needs; enhance 
parent- HCP partnerships and develop HCP training 
programmes. Potential practice changes were identified.
Conclusions Participants identified the need for a 
collaborative approach to care for critically ill CMC, 
integrating the expertise of children, parents and HCPs. 

EBCD can help ground the perspectives and needs of 
HCPs, children and families in future PICU patient and 
family- centred care interventions.

INTRODUCTION
Advances in medical technology and post-
operative care have dramatically increased 
the number of children living with complex 
medical care needs.1 Children with medical 
complexity (CMC) have one or more severe 
chronic lifelong illnesses, medical fragility 
and functional limitations; they rely on 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study used experience- based co- design (EBCD) 
to engage paediatric intensive care unit (PICU) 
knowledge users including children with medical 
complexity (CMC), parents and healthcare profes-
sionals (HCPs), in exploring their patient and family- 
centred care experiences in the PICU and identifying 
care priorities and potential practice changes to ulti-
mately enhance care for CMC.

 ⇒ Two videos were developed based on key touch 
points identified in family members’ and HCPs’ in-
terviews to promote understanding of knowledge 
users’ PICU care experiences, stimulate collabora-
tive discussion and facilitate future dissemination of 
findings.

 ⇒ Documenting the voices of CMC was challenging; 
however, photo elicitation methods and sentence 
starters were used with verbal children, and non- 
verbal children contributed via parent- proxy, to ad-
dress challenges and elicit their perspectives.

 ⇒ A co- design event brought parents of CMC and 
HCPs together to view the videos, discuss PICU care 
experiences and identify common care priorities and 
potential practice changes to direct future evidence- 
based practice change initiatives.
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medical technology and have considerable healthcare 
utilisation and care needs.2 These children frequently 
experience acute, life- threatening deterioration in their 
health status requiring hospital admission, often to the 
paediatric intensive care unit (PICU) where they consti-
tute an increasing proportion of admissions.1 3 Between 
2001 and 2019, the proportion of children with pread-
mission medical technology dependence in the USA 
increased from 16.4% to 23.5%.3 CMC now account for 
approximately 50% of PICU days and are at increased risk 
of recurrent and prolonged stays and PICU mortality.1 3 4

The increasing proportion of CMC in the PICU has 
a profound impact on interactions between parent 
caregivers and PICU healthcare professionals (HCPs). 
Parents typically care for CMC at home, becoming expert 
caregivers with an intimate understanding of their child’s 
conditions and life- sustaining treatments.5 Close collab-
oration with HCPs in the PICU is vital to promote best 
outcomes for all,6 yet relationships are often complicated 
and difficult for both families5 7–9 and staff who may be 
unprepared to care for this unique population.8 10 11 
Technologically sophisticated parent caregivers challenge 
the traditional PICU caretaking model in which parents 
are typically positioned as visitors rather than integral 
members of the healthcare team.12 Care is transitory and 
the focus is on rescuing the child with acute care needs.1 
That model may not be aligned to address the particular 
needs of children with severe chronic illness and suggests 
that a different approach for this PICU population would 
be beneficial.6 13 14

Paediatric healthcare institutions typically adopt 
a patient and family- centred care (PFCC) approach 
grounded in mutually beneficial partnerships between 
HCPs, patients and their families.15 Tensions between 
HCPs and families can negatively impact those partner-
ships when they are most needed. The objectives of this 
study were to (a) explore how knowledge users (CMC, 
parents, HCPs) experienced PFCC in the PICU and (b) 
engage them as partners in identifying common care 
priorities and potential practice changes. This study 
constitutes the first three stages of a larger mixed- methods 
study, and findings will be used to direct subsequent prac-
tice change initiatives aimed at enhancing PFCC for CMC 
in the PICU.16

METHODS
Experience- based co- design (EBCD), an integrated 
knowledge translation approach used to capture, under-
stand and enhance healthcare experiences, was used to 
achieve the study objectives.17 18 EBCD is a narrative- based 
approach that draws on participatory action research 
and user- centred design.17 19 The study included three 
stages: (1) gathering family members’ experiences and 
identifying their shared narratives of what it was like to 
be cared for in the PICU, (2) gathering HCPs’ experi-
ences and identifying their shared narratives of what it 
was like to care for CMC and their families in the PICU 

and (3) hosting a co- design event to enhance parents’ 
and HCPs’ insight into each other’s care experiences and 
initiate momentum for change through the identification 
of common care priorities and potential practice change 
initiatives.20

Settings and participants
CMC and their parents were recruited within 1 year of 
the child’s most recent PICU discharge from a Canadian 
quaternary care paediatric hospital. HCPs were recruited 
in the PICU and complex care service (CCS). CMC <18 
years of age who spoke English or French were included 
with (1) one or more severe, complex chronic medical 
conditions expected to be lifelong; (2) significant func-
tional limitations with reliance on life- sustaining medical 
technology; (3) daily home care needs similar to hospital 
care and (4) high healthcare service utilisation, including 
one or more PICU visits in the previous year.2 Definitional 
criteria for these children were operationalised for eligi-
bility screening using the Standard Operational Defini-
tion for Children with Medical Complexity developed by 
the Provincial Council for Maternal and Child Health in 
Ontario, Canada.21 Parents and HCPs who spoke, read 
and wrote English or French were included.

Maximum variation sampling was used to capture a 
diverse range of perspectives from families of CMC typi-
cally admitted to the PICU and HCPs who cared for 
them.17 CMC were purposefully selected who varied in 
age (also an indicator of parent caregiver experience), 
medical diagnoses, the number of previous PICU admis-
sions (an indicator of children’s and parents’ PICU PFCC 
experience) and home care needs. HCPs were selected 
who varied in years of seniority and professional role to 
ensure a broad perspective on PFCC experiences with 
CMC and their families in the PICU.16

Family interviews were conducted in their homes, and 
in those instances when a child was readmitted to hospital, 
in a small hospital conference room. Following the 
outbreak of COVID- 19, the study protocol was amended 
to accommodate virtual interviews. All HCPs and one 
child were interviewed virtually. The co- design event 
was held in a hospital conference room after pandemic 
restrictions were eased.

Procedures
Stage 1: gathering family members’ experiences
CMC and their parents were interviewed by an experi-
enced qualitative researcher with no previous connections 
to or presuppositions regarding the study population. A 
research nurse collected observational data not neces-
sarily captured on video (ie, distractions, tensions, non- 
verbal communication) and ensured video equipment 
worked properly.22 Following introductions in which the 
interviewer and research nurse acknowledged their roles 
and briefly described their prior research experience, 
informed consent and assent were obtained, and video- 
recorded data detailing participants’ PFCC experiences 
were gathered. Interview guides were informed by the 
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core dimensions of PFCC23 (dignity and respect, informa-
tion sharing, participation in care and decision- making 
and collaboration).

Rich descriptions of parents’ PICU care experiences 
were gathered using a semistructured interview guide 
(online supplemental table 2). Team members with PICU 
experience caring for CMC and with research experience 
developing tools to interview children post- PICU collab-
oratively developed a child interview toolkit. The toolkit 
included photo elicitation techniques using visual props 
to facilitate engagement and elicit their perspectives,24 25 
and sentence starters providing verbal prompts to facil-
itate responses to questions.26 Images of PICU scenes 
with probing questions such as “What are others in the 
room saying?” and sentence starters (eg, “I like it best 
when staff…”) evoked relevant information and stimu-
lated communication (online supplemental table 3). The 
mothers of two non- verbal children participated in online 
parent- proxy interviews, an effective technique for gath-
ering perspectives of those unable to respond verbally.27 
Sentence starters from the children’s toolkit were used 
to encourage parents to reflect and respond from their 
children’s perspectives. Prolonged engagement, para-
phrasing and reflective listening to confirm the interview-
er’s understanding of participants’ perspectives enhanced 
trustworthiness. In addition, preliminary findings were 
validated with participants as analysis progressed to verify 
ongoing interpretation.28

Interviews were transcribed to facilitate the identifica-
tion of patterns and trends difficult to recognise within 
and across lengthy, complex videos.22 Two qualitative 
researchers independently reviewed and analysed the 
video data and transcripts using constant comparison 
analysis29 supported by NVivo V.12 software.30 31 Anal-
ysis was informed by PFCC concepts, data from the liter-
ature and debriefings with three team members skilled 
in qualitative research methods. Data and investigator 
triangulation further improved trustworthiness.28 Anal-
ysis continued until the essence of child and parent expe-
riences was uncovered and key touchpoints, or themes 
reflecting the shared narratives of their PICU care experi-
ences were defined.20

Three team members, one with previous film develop-
ment experience, transformed text- based themes into 
sections of video material using a virtual storyboard. 
Representative video excerpts were selected to develop 
key ideas and highlight touch points. The final video 
was intended to mitigate family- HCP pre- existing power 
imbalances at the co- design event32 by providing HCPs 
with a deeper understanding of families’ PFCC experi-
ences33 34 and stimulating discussion to identify means for 
enhancing PICU care.7 The 29 min video was first shown 
to participating parents and children who validated the 
findings and identified their top priorities for enhancing 
PFCC in the PICU. These priorities were synthesised for 
presentation at the co- design event.

Stage 2: gathering HCPs’ experiences
HCPs were interviewed by the same qualitative researcher 
who, again, had no previous connections to or presuppo-
sitions regarding this study population. A semistructured 
interview guide informed by PFCC’s core dimensions 
was developed and used to gather HCPs’ experiences 
caring for CMC in the PICU (online supplemental table 
4). Participants were asked about their caregiving expe-
riences, interactions with CMC and parents, and how 
PFCC could be improved. Trustworthiness was enhanced 
through prolonged engagement, paraphrasing and reflec-
tive listening, and ongoing validation of preliminary find-
ings with participants.28 Interviews were audio recorded, 
verbatim transcriptions of the recordings were prepared 
and data analysis proceeded as with the family interviews 
until key touchpoints, or themes reflecting the shared 
narratives of their experiences caring for CMC and their 
families in the PICU were defined. Data and investigator 
triangulation further enhanced trustworthiness. Results 
were incorporated into a PowerPoint presentation and 
reviewed and validated by participants who then identi-
fied their top priorities for enhancing PFCC in the PICU. 
HCPs’ priorities were synthesised for presentation at the 
co- design event.

At this point, an adaptation was made to established 
EBCD methodology. Based on input from the parent 
partner on the research team and parent participants, 
a decision was made to develop a second video to share 
HCPs’ experiences caring for CMC and their fami-
lies. Parents felt it would be easier to appreciate HCPs’ 
perspectives through a video medium and would facili-
tate engagement at the co- design event. The presentation 
was transformed into a 15 min video featuring illustra-
tions and professional voiceovers of participant quotes 
to ensure content accessibility for all co- design event 
participants.

Stage 3: the co-design event
A moderated, in- person co- design event was held in 
2023. Families and HCPs partnered to identify common 
care priorities and recommend practice changes to 
enhance PFCC for CMC in the PICU. The event was 
planned by three team members and an invited expert 
in integrated knowledge translation. The event design 
had substantial input from the parent representative 
on the team who had previous co- design event plan-
ning experience. Concerns regarding the parent–HCP 
power differential were discussed, and the guidance of 
a skilled moderator was sought to run the event and 
ensure that all parents would have an equal opportu-
nity to share their perspectives. A team member skilled 
in qualitative research who was both a nurse and an 
ethicist agreed to assume this role. To ensure a range of 
HCP perspectives, the active buy- in of senior PICU and 
CCS leadership was secured, and attention was paid to 
recruiting multidisciplinary team members to partici-
pate in the co- design event.
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On the day of the event, each video was viewed 
by all participants and a summary of care priorities 
arising from previous family and HCP interview vali-
dation activities was presented. Participants were 
asked by the moderator whether the experiences 
presented in the videos and the PFCC priorities reso-
nated with them and whether they were surprised by, 
or disagreed with, any ideas. They were then guided 
through the process of identifying common (family–
HCP) care priorities until consensus was achieved. 
Finally, participants were asked to recommend poten-
tial practice changes to address those priorities 
and enhance PICU care experiences for children, 
parents and HCPs. The event lasted 4 hours, with a 
mid- morning break, and was audio recorded in its 
entirety. Three team members acted as observers, 
with one providing an ongoing, written summary of 
participant responses that was projected on a screen 
so participants could view and comment on it in real 
time, further enhancing trustworthiness.28

Patient and public involvement
The parent partner contributed to the research team 
and was central to all aspects of study design. They 
advised throughout the conduct of the study, coau-
thored this paper and will be active in disseminating 
findings through social media platforms used by CMC 
and their parents. Family and HCP participants were 
actively engaged in all EBCD activities. They validated 
key touchpoints identified in the interviews and high-
lighted in the videos and worked together at the 

Table 1 Baseline characteristics of 13 children with 
medical complexity whose families participated in interviews

Characteristic

Hospital and paediatric intensive care unit (PICU) 
stay

  Age at PICU admission in years, mean (range) 6.0 (0.6–15.9)

  PICU length of stay in days, mean (range) 3.9 (0–13)

  PRISM III41 score during first 24 hours, mean 
(range)

1.8 (0–4)

  Hospital length of stay in days, mean (range) 7.4 (1–25)

  Previous PICU admissions, mean (range) 6.1 (0–15)

Female sex 9 (69%)

Followed by complex care service (yes) 11 (84%)

Communication

  Verbal 7 (54%)

  Non- verbal 6 (46%)

Homecare needs

  Activities of daily living 10 (77%)

  Home oxygen 6 (46%)

  Suction 10 (77%)

  Tracheostomy 2 (15%)

  Non- invasive ventilation 6 (46%)

  Cough assist 6 (46%)

  Enteral feeds 9 (69%)

  Ostomy 1 (8%)

  Mobilising technology 6 (46%)

  Polypharmacy 10 (77%)

  Central line 2 (15%)

  Other implanted devices 4 (31%)

PICU admission diagnosis

  Neurologic/neuromuscular 2 (15%)

  Respiratory/pulmonary 8 (62%)

  Ear, nose and throat surgery 1 (8%)

  Ortho 1 (8%)

  Metabolic 1 (8%)

Primary chronic diagnosis*

  Neurologic/neuromuscular 6 (46%)

  Respiratory 3 (23%)

  Genetic disease 2 (15%)

  Cardiovascular 2 (15%

Comorbidities*

  Neurologic/neuromuscular 5 (38%)

  Respiratory 4 (31%)

  Genetic disease 2 (15%)

  Cardiovascular 1 (8%)

  Gastrointestinal 4 (31%)

  Haematologic/immunologic 3 (23%)

  Renal 2 (15%)

  Metabolic 2 (15%)

All data are presented as n (%) unless otherwise stated.
*See online supplemental table 1 for specific medical diagnoses and 
comorbidities.
PRISM, Pediatric Risk of Mortality Score.

Table 2 Descriptive characteristics of 13 family members 
interviewed

Descriptive Mean (range)

Parent age (years) 37.0 (30–43)

n (%)

Caregivers at home

  Parents 13 (100)

  Siblings 2 (15)

  Extended family 6 (46)

  Homecare (public) 6 (46)

  Homecare (private) 2 (15)

Parent level of education

  Community college 4 (31)

  Undergraduate 6 (46)

  Graduate 3 (23)

Parent employment

  Stay at home 3 (23)

  On leave 3 (23)

  Part time 5 (38)

  Full time 1 (8)
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co- design event to identify common care priorities to 
enhance PFCC for CMC.

RESULTS
Stage 1
21 family members (13 mothers, 2 fathers and 6 children) 
from 13 families of CMC with varying age, diagnoses, age 
of illness onset, home care needs and the number of 
PICU admissions were approached and agreed to partic-
ipate (tables 1 and 2 and online supplemental table 1). 
Participants from eight families (n=8 mothers, 1 father, 
4 children) spoke French as their first language (62%), 
while those from five families spoke English (38%). 
Parents’ semistructured interviews lasted 48–100 min 
(mean=78 min), children’s interviews using the toolkit 
lasted 40–75 min (mean=53 min), and parent proxy inter-
views for non- verbal children (n=2) lasted 40–63 min 
(mean=52 min). Interviews took place in families’ homes 
(n=10), while a small hospital conference room was used 
for parents whose child was readmitted to the PICU (n=3). 
A virtual toolkit interview was successfully conducted 
during the COVID- 19 pandemic with one child who did 
not participate previously.

Analysis of family interview data revealed four themes 
that reflected the evolution of families’ care experiences 
and relationships with staff. (1) Becoming known: As the 
number and duration of PICU admissions increased, 
CMC, parents and HCPs gradually became acquainted, 
built relationships that spanned between hospitalisation 
events and developed mutual trust regarding decision- 
making and care delivery. This was reported by families 
as empowering. (2) Becoming a parent caregiver or a 
child care receiver: Initial uncertainty and anxiety about 
their role at their child’s bedside and their place on the 
team diminished over time, allowing parents to become 
more confident in their caregiver roles. Children became 
familiar with PICU staff and routines and were reassured 
by their parents’ presence and involvement in care. (3) 
Establishing caregiver relationships: Parents felt they had 
to demonstrate expertise regarding their child’s medical 
condition to be respected by PICU HCPs. They described 
communication challenges with PICU team members 
and across services, highlighting the importance of 
establishing relationships with, and being included in, 
their child’s broader community of care. (4) Expecting 
a responsive and dignified caregiving environment: 

Table 3 Family interview findings

Theme Quote

Becoming known A nurse passing by or a respiratory therapist… saying “Ah, what are you doing here,” coming to 
get news, to see how grown up she is, how old she is, helps me (feel she’s not)just a number in a 
hospital.” It’s as if they were taking care of a family member. This relationship makes me feel safer 
for my daughter at the hospital. I’ll take time to eat… because I know she’ll take good care of her 
because she cares about her; her nurse or the staff know her. I think this relationship is necessary 
to me, to calm me down.

Becoming a parent 
caregiver or a child care 
receiver

I ended up [filling the gastrostomy bag] myself because a lot of the time they're busy or they don't 
notice, and then it beeps and wakes me up. So, I'm like, I might as well just fill it up myself and 
deal with it. …My husband, when it’s his turn, he'll do everything. He doesn't like seeing my son be 
anxious about treatments, so he says, “I'll just do it myself.” Whereas me, I like to teach [my son] 
that other people can do this stuff, because he’s gonna be older one day and maybe I won't be 
there, so he has to learn confidence. It’s also a teaching moment for me. I'll participate because it 
calms him down, but I will let [staff] do Cough Assist or suction and he'll decide, “Mommy you do 
this, they'll do the other one.”

Establishing caregiver 
relationships

We were having a hard time weaning and getting on oral Diazepam. It was not going well. My 
husband and I would have long conversations about how we thought it should be done. Eventually 
they consulted with(child’s)neurologist, and [she] came to see us and said “You guys are going to 
set the plan for how the wean is going to go… Because that way if it works, well that’s good. But if 
it doesn’t work, you will feel like you have done everything that you could.” So, they got everybody 
on board, and we said exactly how we thought it should be done. This time we give this amount 
of medication. Then we wait an hour and decrease it by this much. If we feel we can wean after 
lunch, we do. But if we say no, she’s a bit too jittery, we don’t. And if we want to take a day off 
from weaning, we do. So, we were the bosses of this wean. …It was a bit scary to be honest. But 
at the same time, it was very empowering, and we did it. And we got to go home, and it worked.

Expecting a responsive 
and dignified care 
environment

The difference this year, as he’s older, is that the doctor came in [and said to him], “Today the 
objective is for you to do this. Let’s organize ourselves to do [this] exam.” He was involving him 
[and] explaining what was going on. I found it nice that it didn't happen only between adults and 
because you're a child, we don't need to tell you. The doctor introduced himself, "I'm your doctor 
today, my name is(…). And we just made this decision. What do you think of that? Are you okay 
with that?” It made me feel so good. As parents, we're involved but now that he’s older they take 
the time to show him the game plan so he can get out [of PICU]. I think it’s very, very good.
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Families felt that information exchanges with parents and 
children (verbal and non- verbal) should be approached 
with respect, optimism and reassurance and that care 
should extend ‘beyond illness’, capturing the holistic 
elements of the child’s ongoing health situation. Quota-
tions exemplifying each theme are in table 3.

After validating the interview findings, family members 
identified four priorities for improving PICU care to be 
presented at the co- design event: (1) increase continuity 
of care across services; (2) recognise and actively incor-
porate parent expertise; (3) recognise CMC as integral 
members of the team and (4) a PFCC approach must 
include children and parents. Corresponding quotations 
are in table 4.

Stage 2
15 HCPs from different disciplines and with varying 
levels of seniority were approached and agreed to partic-
ipate in virtual interviews. Interviews lasting 35–90 min 
(mean=60 min) were conducted. 11 PICU staff (5 nurses, 
3 physicians and 3 allied health professionals) and 4 CCS 
staff (2 nurses and 2 physicians) were included (table 5).

Analysis of the HCP interview data uncovered four 
themes. (1) Adapting to a different approach to care: 
Participants described managing chronic illness in the 
PICU as being outside of their training, HCP preferences, 
and unit resources. They acknowledged parents’ expertise 
in caring for their children and noted that conflict could 
occur when seeking to adapt care delivery to include 

Table 4 Family and healthcare professional care priorities

Family priorities Healthcare professional priorities

Priority Quote Priority Quote

Increase continuity of 
care across services

Maybe it’s dependent on the 
hospital to say, “Ok, we have 
a parent who is asking for a 
staff person to be involved 
even if this isn’t officially her 
department.” It calms us to 
know that someone who has 
known us for so long is with 
us and accompanying us. 
And that is to our family’s 
advantage.

Enhance continuity of care 
within and across services

We want to be able to treat the families 
as best we can and try to respect the 
expertise that each individual brings 
to the table. And sometimes I don’t 
know how to do that. How can one 
operationalize that, so that we can 
accentuate the expertise of all the 
different [stakeholders]? …How much 
to get involved? How much to express 
your opinion? There is the balance 
between knowing the patient and having 
the expertise.

Recognise and 
incorporate parent 
expertise

We become specialists of our 
children. We know things down 
to the smallest detail. We have 
routines that are important. In 
my opinion the communication 
should be different. And the 
approach should be different.

Develop collaborative 
working relationships with 
the child and parents

The value of [incorporating the] parents' 
lived experience in caring for the child… 
we get that from talking to them at the 
bedside. But perhaps there needs to 
be… a mechanism to have structured 
communication among the family, the 
child, and the ICU, because all of them 
have a different experience in caring for 
that particular child.

Children are integral 
members of the team

I like it, and my son as well 
when they ask, “How do you 
do it at home? How do we 
put on the mask?” So, when 
[PICU staff] ask questions 
like that from the start, that 
inspires confidence in my son. 
He collaborates a lot better 
because that reassures him.

Consistently establish 
expectations and goals 
with the family during each 
admission

Establishing what the goal of care is 
for that hospitalization. Because often, 
we’re not going to get to a place where 
the patient is optimized. So, establishing 
better plans with the families and the 
health care professionals that this is 
where we want to be going, so we 
all have an idea of what the desired 
outcome is.
 

When patients arrive and they are very 
sick, we don’t see what they do on 
the outside when they are not sick. 
If a nurse has seen [a photograph] of 
what life is like at home, it can make 
a big difference. The nurse can be an 
advocate for intubation, for example.

Patient- centred and 
family- centred care 
must include children 
and parents

When my daughter was there, 
I would say “our” doctor. 
And I realized afterward that 
was probably some kind of 
subconscious slip. It was “our” 
experience because it felt like 
it was my body that was there 
in some kind of way… it’s your 
child, who still feels like she’s 
part of you because she is not 
even 10 years old yet.
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expert parent caregivers. (2) Positioning parents as 
collaborators: Participants suggested that open communi-
cation promotes collaborative care and decision- making 
and facilitates positive working relationships with CMC 
and families. (3) Navigating personal connections: With 
repeated admissions, challenges can develop in HCP–
parent relationships related to accumulated tension and 
shared histories about treatment decisions. Participants 
reported that with increasing critical illness admissions, 
questions and sometimes conflict can be generated about 
what is in the child’s best interests. Long- term relation-
ships with CMC and their parents can strain personal 
and professional boundaries for HCP. While techniques 
exist to diminish this risk, they were reported as not often 
practiced. (4) Establishing continuity of care: Participants 
acknowledged that continuous multidisciplinary team- 
based care is important for CMC. While closely followed 
by the CCS in other care settings, when admitted to the 
PICU, CMC and their families find their connection with 
the CCS team is disrupted and communication between 
teams can be challenging. Quotations exemplifying each 
theme are in table 6.

After validating the interview findings, three priority 
areas for improving PFCC for CMC from the HCP 
perspective were identified to present at the co- design 
event: (1) enhance continuity of care within and across 
services by working with HCPs who know the family; 
(2) establish expectations and goals with the family at 
admission to improve clarity and transparency regarding 
treatment plans and goals and (3) develop collaborative 

working relationships with the child and parents, recog-
nising that family and staff expertise is complementary. 
Corresponding quotations are in table 4.

Stage 3
22 participants (13 HCPs and 9 parents) participated in 
the co- design event (table 7, online supplemental table 
1). This included five HCPs and three parents who were 
previously interviewed, and eight HCPs and six parents 
who met inclusion criteria, allowing us to maintain 
maximum sample variation. The moderator asked partici-
pants at the beginning of the event about language prefer-
ences. All were bilingual (French and English), and both 
languages were spoken without a need for translation.

The research team entered the co- design event with a 
clear sense of the touchpoints and priorities identified by 
CMC, parents and HCPs. Presenting family member and 
HCP interview findings to co- design event participants 
in video format enhanced their understanding of each 
other’s perspectives and PFCC priorities, and facilitated 
group discussion. All agreed that a collaborative multi-
disciplinary care model that integrated the expertise of 
all knowledge users was the optimal approach to care for 
CMC in the PICU.

Consensus was reached on five PFCC priorities: (1) 
Increase HCPs’ awareness of who the child is when they 
are well; (2) develop structured approaches to improve 
communication between the PICU and CCS teams; (3) 
enhance HCPs’ awareness and understanding of the 
unique expertise, needs and experience of CMC and 
their families; (4) enhance HCPs’ awareness and under-
standing of parents’ desire to partner with staff in their 
child’s care and the impacts of frequent and lengthy 
PICU admissions on families and HCPs (caregiver conti-
nuity can provide support) and (5) provide training 
programmes to HCPs to address the increasing numbers 
of CMC utilising PICU services. Strategies to achieve 
those priorities were discussed, and participants gener-
ated a series of practice recommendations for achieving 
them that would benefit all knowledge users (table 8). 
All agreed on the importance of establishing a working 
group of families and HCPs to design and implement 
future practice change initiatives.

DISCUSSION
This study used EBCD to explore the PFCC experiences 
of CMC, parents and HCPs in the PICU and identify 
common priorities and practice recommendations for 
enhancing PFCC. While interviews with CMC, family 
members and HCPs elicited diverse perspectives on care 
experiences, considerable overlap was found across partic-
ipant groups’ care priorities. There was general agree-
ment that a collaborative, multidisciplinary care model 
drawing on the expertise of all knowledge users, including 
CMC, their parents and HCPs, was the optimal approach 
to care for CMC. This supports earlier suggestions that 

Table 5 Demographic characteristics of 15 healthcare 
professionals interviewed

Demographic Mean (range)

Age 44.20 (range 27–57)

Years in professional role 16.47 (range 2–31)

Years working in PICU/CCS 12.13 (range 1–31)

n (%)

Female 11 (73)

Male 4 (27)

Professional role

  Nurse 7 (47)

  Physician 5 (33)

  Child life specialist 1 (7)

  Spiritual care 1 (7)

  Social worker 1 (7)

Education

  Associate’s/college 1 (7)

  Undergraduate 5 (33)

  Graduate 4 (27)

  Postgraduate (physician) 5 (33)

CCS, complex care service; PICU, paediatric intensive care unit.
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a different approach to providing paediatric critical care 
would benefit this population.4 12–14

Parents of CMC voiced their desire to have their exper-
tise as caregivers recognised and described the complex 
process of establishing working relationships with staff 
that would ultimately facilitate their integration into the 
healthcare team. Achieving that relationship occurred 
with repeated admissions and was central to the evolution 
of families’ PICU care experiences as reflected in their 
interviews. Parents’ efforts to establish relationships with 

HCPs were often aimed at addressing perceived communi-
cation breakdowns, a finding consistent with our own and 
others’ previous work.5 35 The importance of care coordi-
nation and synthesising medical information within and 
across services is reported elsewhere36 37 and was identi-
fied by participants in this study as a respectful way for 
HCPs to work alongside family partners. Indeed, the need 
for respectful information exchanges throughout the 
child’s PICU stay was emphasised and is consistent with 
other findings.6 35 38 Also consistent with other reports, 

Table 6 Healthcare professional interview findings

Themes and subthemes Quote

Theme 1: Adapting to a different approach to care

Managing complex chronic illness 
in a critical care setting

If you’re looking after the complex care patients in the PICU long- term … it’s not 
something that’s actually taught at university or college or anywhere how to do it. It’s not 
even something that’s taught on the unit. It is something you need to learn as you go 
along. It’s different for every patient, but also different for every nurse. (PICU HCP)

Learning to work with medically 
socialised parent caregivers

Usually, people that take care of a complex care kid run a sort of intensive care unit at 
home. They know a lot. They take care of this kid. They’ve been trained for years. (PICU 
HCP)
It becomes difficult… let’s say we make a child NPO and then the parent really wants to 
give the feed. If there’s a reason for this child not to have any food and I’m adamant about 
it, it becomes a conflict. (PICU HCP)

Theme 2: Positioning parents as collaborators

Getting to know the family and 
their expectations

It’s a collaboration that you probably never had with any other parent, where you invite 
them to be the expert of their child while also giving your advice and recommendations. 
(PICU HCP)
I think having an idea of the background of these children definitely helps in terms of how 
fragile they are and what worked in the past. …It’s also the wishes of the families [that are] 
important for them to know. Even though they’re in the PICU, the family may have some 
limitations on what they want done. That’s usually documented but [Complex Care] can be 
helpful in making sure that is honoured. If they are having different ideas [about] the level 
of care they want(…)for their children, sometimes we can be helpful [in] these discussions. 
(CCS HCP)

Theme 3: Navigating personal connections

Struggling with the best interests 
of the child

I’ve witnessed those situations where I thought, is this really in this child’s best interest? 
Are we doing the right thing? We as a team, and this family, are we doing the right thing for 
this child? Or is this causing a lot of suffering? (PICU HCP)
Some of the patients I follow will end up in the PICU and [staff] might think “What on earth 
are we doing? Why is this patient in the ICU? Why are we doing so much for someone 
who has so little quality of life?” …if they could see them in their home and how they’re 
loved, even though they don’t seem to be able to do very much, they do have some 
quality of life. And how to convey that, it’s hard… (CCS HCP)

Maintaining personal and 
professional boundaries

I think we need to know that we’re there to help the parents and to be their support and 
to help their child, but not to cross the line. … Sometimes that line does get crossed. It 
becomes personal, and parents are texting nurses and asking for favours or things like 
that. [It] becomes very difficult. (PICU HCP)

Theme 4: Establishing continuity of care

Discrepancies in messaging at the 
bedside

Families have told me one nurse said this, one nurse said that, and while they both mean 
well it’s contradicting information. If there are differing options or opinions, then the 
multidisciplinary team has to meet without the family to come up with a plan. (PICU HCP)

Limited communication between 
PICU and CCS teams

In the PICU, we obviously collaborate with everyone. But the Complex Care Service, 
who probably knows these children the best, aren’t as implicated in the PICU. I feel like 
Complex Care is not as involved in the PICU as I would love them to be. But that’s my 
bias. (PICU HCP)

CCS, complex care service; PICU, paediatric intensive care unit.
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continuity of care was identified as a challenge at both 
the bedside and the interdepartmental level.8

Family members stressed the importance of treating 
the child with dignity and respect and including them as 
integral members of the team. While the voices of CMC 
are largely absent in the PICU literature, we created an 
interview toolkit that successfully used photo elicitation 
techniques to gather the perspectives of verbal and non- 
verbal children regarding their PFCC experiences. For 
non- verbal children, parent proxy interviews encouraged 
participants to reflect and respond to interview ques-
tions in their children’s words. We recommend similar 
approaches be integrated into future studies to better 
capture the voices of CMC, which are of central impor-
tance to the development of paediatric critical care prac-
tice change initiatives.

HCPs described having to adapt their clinical practice 
and adopt a different mindset to care for CMC and work 
alongside medically socialised parents in the PICU. This 
suggests a broader perspective on these parents’ role in 
the PICU is needed to facilitate collaboration. Indeed, 
parents’ sophisticated understanding of their children’s 
complex care requirements impacts the navigation of care 
roles with HCPs in a way that not all may feel comfortable 
with.10 39 40 Parents of CMC may, for example, wish to be 
involved in their child’s medical management, substan-
tially altering the typical clinician–parent dynamic.10 We 
identified apprehension in HCPs concerning their inter-
personal connections with families that impacted profes-
sional boundaries and strained therapeutic relationships. 
Conversely, junior staff with less experience expressed 
feeling intimidated by expert parents and uncertain about 

Table 7 Characteristics of the 22 co- design event 
participants in the study

Healthcare professional participants 
(n=13)

n (%)

Professional role

  Nurse 4 (31)

  Nurse educator 1 (8)

  Advanced practice nurse 1 (8)

  Assistant nurse manager 1 (8)

  Nurse manager 1 (8)

  Paediatric intensivist 2 (15)

  Division head (physician) 1 (8)

  Social worker 1 (8)

  Spiritual care professional 1 (8)

Division or service

  Paediatric intensive care unit (PICU) 8 (62)

  Complex care service (CCS) 4 (31)

  Spiritual care service 1 (8)

Mean (range)

Years in professional role 24 (8–33)

Years working in PICU/CCS 20.5 (6–33)

Parent participants (n=9 parents from 
seven families)

n (%)

Parent attended alone 5 (56)

Parent attended with partner 4 (44)

Child’s sex (female) 5 (71)

Child followed by CCS (yes) 6 (86)

Child’s communication

  Verbal 6 (86)

  Non- verbal 1 (14)

Child’s PICU admission diagnosis

  Neurologic/neuromuscular 1 (14)

  Respiratory/pulmonary 3 (44)

  Ear, nose and throat surgery 1 (14)

  Cardiovascular 1 (14)

  Ortho 1 (14)

Child’s primary chronic diagnosis*

  Neurologic/neuromuscular 2 (29)

  Respiratory 1 (14)

  Genetic defect 4 (57)

Child’s comorbidities*

  Neurologic/neuromuscular 6 (86)

  Respiratory 4 (57)

  Genetic defect 1 (14)

  Cardiovascular 4 (57)

  Gastrointestinal 5 (71)

  Haematologic or immunologic 3 (43)

Continued

Parent participants (n=9 parents from 
seven families)

n (%)

Child’s homecare needs

  Activities of daily living 3 (43)

  Home oxygen 3 (43)

  Suction 4 (57)

  Tracheostomy 2 (29)

  Ventilator 1 (14)

  Cough assist 1 (14)

  Enteral feeds 5 (71)

  Mobilising technology 3 (43)

  Polypharmacy 4 (57)

  Other implanted devices 2 (29)

Mean (range)

Child’s age 7.37 (0.6–13 years)

Number of PICU admissions 3.16 (1–5)

*See online supplemental table 1 for specific medical diagnoses 
and comorbidities.

Table 7 Continued
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how to establish collaborative relationships, resulting in a 
shift in the usual parent- HCP power dynamic. Findings 
strongly support the need to develop multidisciplinary 
educational initiatives that draw on the expertise of all 
knowledge users. Potential practice changes identified at 
the co- design event can be used to direct future evidence- 
based practice change initiatives to enhance care for 
CMC in the PICU.

EBCD was founded on the principles of co- design and 
collaboration; thus, it was crucial that participants felt 
empowered to genuinely engage in the interviews and in 
the co- design event. This proved challenging for families 
who were concerned that HCPs would be offended by 
their critique and were cognisant that, in some cases, staff 
who viewed the video may be assigned to care for their 
child in future. In the final stages of the video’s creation, 
parents were asked to approve the use of video clips in 
which they or their children appeared. After viewing the 
video, parents felt reassured that their narratives were 
part of a larger dialogue to improve PFCC. We were less 
concerned about HCPs’ ability to speak up, yet informal 
feedback suggested that not all HCPs were comfortable 
sharing their perspectives directly with parents. This 
challenge has been highlighted elsewhere by HCPs 

moving from their ‘expert’ role to partnering in co- de-
sign events,15 suggesting that while EBCD aims to change 
power relations in a positive way, the extent to which this 
is effective in healthcare settings warrants further investi-
gation. Finally, study findings suggest that current models 
of care in the PICU may not be meeting the needs of and 
promoting the best outcomes for CMC. The key messages 
produced by this study may provide a framework for addi-
tional competencies to be incorporated into training for 
all PICU HCPs to better serve the needs of this unique 
and growing population of children requiring critical 
care services.

Limitations
Participants from a single PICU were interviewed, poten-
tially limiting the transferability of study findings. To 
alleviate potential bias, maximum variation sampling was 
used to capture a range of perspectives. Documenting the 
voices of CMC proved challenging due to communication 
barriers, shyness and, for some, difficulty recollecting 
details of their PICU stay. While this may have impacted 
data quality, we attempted to address those challenges 
using photo elicitation and sentence starters with verbal 
children, and a parent- proxy method with non- verbal 

Table 8 Co- design event: parent–healthcare professional consensus priorities and potential practice changes

Priority

Develop a standardised communication 
tool

 ► Help staff learn who the child is and how they communicate.
 ► Include videos and photos to provide non- medical information about the child/
family.

 ► Keep the tool visible and accessible on the unit.
 ► Build on/coordinate with existing PICU projects.

Improve communication between PICU 
and CCS

 ► Determine what information is needed and by whom.
 ► Determine best timing for communication with family.
 ► Ensure everyone who needs to know what is happening with the child and family 
is kept in the loop.

 ► Better bridging of CCS–PICU communication gap during child’s PICU stays.

Improve HCP understanding of the 
uniqueness of CMC and their families

 ► Engage parents who have important information about their child that is often 
difficult to find or not recorded in the medical chart.

 ► Engage child directly and in team discussions; ensure parent present or bedside 
communication tool available for non- verbal children.

Enhance understanding of parents' desire 
to partner with staff in their child’s care 
and the challenges for families and staff 
of frequent and lengthy PICU admissions 
to facilitate partnerships

 ► Discuss how parent wants to/can be involved in child’s care as not all parents 
have same level of PICU experience.

 ► Support and encourage parent caregivers to take breaks during stressful and 
frequent PICU admissions (can become exhausted and risk burnout). Lack of 
physical space to be alone/sleep in PICU is challenging.

 ► Family–nurse relationship important; nurse continuity promotes establishment 
of trust. Continuity must be balanced with PICU staffing needs; a challenge for 
families and HCPs.

 ► Primary physician knows child’s unique needs, care ‘slows down’ when they are 
absent; care plan must be explicitly shared.

Provide training to PICU HCPs, 
particularly those new to working with 
CMC and their families

 ► New nurses do not have knowledge/experience with CMC and can be 
intimidated. How can they be supported?

 ► Encourage HCPs to share tasks and work with parents
 ► Medical education and training programmes need to address CMC needs during 
acute deterioration. Would CCS rotations help?

CCS, complex care service; CMC, children with medical complexity; HCP, healthcare professional; PICU, paediatric intensive care unit.
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children to elicit their perspectives. Finally, this study was 
conducted in the context of the COVID- 19 pandemic and 
extrapolation to ‘non- pandemic’ times may be limited.

CONCLUSIONS
EBCD was used to explore how CMC, their parents and 
HCPs experienced PFCC in the PICU and engage them 
as partners in identifying common care priorities and 
potential practice changes to direct future change initia-
tives and enhance care for CMC. Key touchpoints in 
participants’ PICU care experiences shared at the co- de-
sign event revealed how closely aligned family members’ 
and HCPs’ priorities for enhancing care were. Findings 
suggest the traditional focus of paediatric critical care on 
acute illness does not meet the needs of children with 
severe chronic illness, and that a collaborative, multidisci-
plinary care model drawing on the expertise of children, 
parents and HCPs would provide an optimal approach to 
caring for CMC in the PICU.

Author affiliations
1Department of Nursing, Montreal Children’s Hospital, McGill University Health 
Centre, Montreal, Quebec, Canada
2Ingram School of Nursing, McGill University Faculty of Medicine and Health 
Sciences, Montreal, Quebec, Canada
3Department of Pediatrics, McGill University Faculty of Medicine and Health 
Sciences, Montreal, Quebec, Canada
4Research Institute of the McGill University Health Centre, Montreal, Quebec, Canada
5Critical Care Medicine, The Hospital for Sick Children, Toronto, Ontario, Canada
6Child Health Evaluative Sciences, SickKids Research Institute, Toronto, Ontario, 
Canada
7Division of General Pediatrics, McGill University Health Centre, Montreal, Quebec, 
Canada
8Pediatric Critical Care, Montreal Children’s Hospital, McGill University Health 
Centre, Montreal, Quebec, Canada
9Institute of Health Policy, Management and Evaluation, University of Toronto, 
Toronto, Ontario, Canada
10Department of Pediatrics and Centre for Health Education Scholarship, The 
University of British Columbia, Vancouver, British Columbia, Canada
11BC Children’s Research Institute, BC Children’s Hospital, Vancouver, British 
Columbia, Canada
12Complex Care Service, Montreal Children’s Hospital, McGill University Health 
Centre, Montreal, Quebec, Canada
13Paediatric Medicine, The Hospital for Sick Children, Toronto, Ontario, Canada
14Department of Paediatrics, University of Toronto Faculty of Medicine, Toronto, 
Ontario, Canada
15Institute for Better Health, Trillium Health Partners, Mississauga, Ontario, Canada

X Karen Dryden- Palmer @dryden_palmer

Acknowledgements The authors thank all the children, parents and HCPs who so 
generously shared their time and perspectives on enhancing PFCC for CMC in the 
PICU with us.

Contributors JER was the principal investigator for the study and is the guarantor. 
JER, FC, KD- P, HP, MD, FB, SR, IS- S, EC, PF and SL made substantial contributions 
to the conceptualisation and design of the study. KS and SA made substantial 
contributions to data acquisition. JER, KS, FC, KD- P, MD, FB, SA and SR contributed 
substantially to data analysis and interpretation. JER and KS drafted the work, and 
FC, KD- P, HP, MD, FB, SA, SR, IS- S, EC, PF and SL reviewed it critically for important 
intellectual content. JER, KS, FC, KD- P, HP, MD, FB, SA, SR, IS- S, EC, PF and SL 
approved the final version to be published and agreed to be accountable for all 
aspects of the work.

Funding This work was supported by the Government of Canada, Canadian 
Institutes of Health Research, Institute of Human Development, Child and Youth 
Health. Grant number PJT- 159762.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved by 
Research Ethics Board at the McGill University Health Centre in Quebec, Canada 
(no.2019- 5021 PED). Parents and HCPs provided written informed consent; child 
participants ≥7 years provided verbal assent.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the 
article or uploaded as supplementary information.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Janet E Rennick http://orcid.org/0000-0002-2566-1695
Karen Dryden- Palmer http://orcid.org/0000-0002-0152-5859
Eyal Cohen http://orcid.org/0000-0003-0112-7188
Susan Law http://orcid.org/0000-0001-5196-2267

REFERENCES
 1 Edwards JD, Goodman DM. The Child With Severe Chronic Illness in 

the ICU: A Concise Review. Crit Care Med 2022;50:848–59. 
 2 Cohen E, Kuo DZ, Agrawal R, et al. Children with medical complexity: 

an emerging population for clinical and research initiatives. Pediatrics 
2011;127:529–38. 

 3 Killien EY, Keller MR, Watson RS, et al. Epidemiology of Intensive 
Care Admissions for Children in the US From 2001 to 2019. JAMA 
Pediatr 2023;177:506–15. 

 4 Chan T, Rodean J, Richardson T, et al. Pediatric Critical Care 
Resource Use by Children with Medical Complexity. J Pediatr 
2016;177:197–203. 

 5 Rennick JE, St- Sauveur I, Knox AM, et al. Exploring the experiences 
of parent caregivers of children with chronic medical complexity 
during pediatric intensive care unit hospitalization: an interpretive 
descriptive study. BMC Pediatr 2019;19:272. 

 6 Hirschfeld RS, Barone S, Johnson E, et al. Pediatric Chronic Critical 
Illness: Gaps in Inpatient Intrateam Communication. Pediatr Crit Care 
Med 2019;20:e546–55. 

 7 Iedema R. Research paradigm that tackles the complexity of in situ 
care: video reflexivity. BMJ Qual Saf 2019;28:89–90. 

 8 Wright- Sexton LA, Compretta CE, Blackshear C, et al. Isolation 
in Parents and Providers of Children With Chronic Critical Illness. 
Pediatr Crit Care Med 2020;21:e530–7. 

 9 Gallegos C, Cacchillo N. Experiences of Parents of Children With 
Medical Complexity in the Pediatric Intensive Care Unit: A Scoping 
Review. Crit Care Nurse 2023;43:20–8. 

 10 Henderson CM, Williams EP, Shapiro MC, et al. “Stuck in the ICU”: 
Caring for Children With Chronic Critical Illness. Pediatr Crit Care 
Med 2017;18:e561–8. 

 11 Denis- Larocque G, Williams K, St- Sauveur I, et al. Nurses’ 
perceptions of caring for parents of children with chronic medical 
complexity in the pediatric intensive care unit. Intensive Crit Care 
Nurs 2017;43:149–55. 

 12 Rennick JE, Childerhose JE. Redefining success in the PICU: 
new patient populations shift targets of care. Pediatrics 
2015;135:e289–91. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 M

ay 19, 2025
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

15 M
ay 2025. 

10.1136/b
m

jo
p

en
-2024-096181 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://x.com/dryden_palmer
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-2566-1695
http://orcid.org/0000-0002-0152-5859
http://orcid.org/0000-0003-0112-7188
http://orcid.org/0000-0001-5196-2267
http://dx.doi.org/10.1097/CCM.0000000000005512
http://dx.doi.org/10.1542/peds.2010-0910
http://dx.doi.org/10.1001/jamapediatrics.2023.0184
http://dx.doi.org/10.1001/jamapediatrics.2023.0184
http://dx.doi.org/10.1016/j.jpeds.2016.06.035
http://dx.doi.org/10.1186/s12887-019-1634-0
http://dx.doi.org/10.1097/PCC.0000000000002150
http://dx.doi.org/10.1097/PCC.0000000000002150
http://dx.doi.org/10.1136/bmjqs-2018-008778
http://dx.doi.org/10.1097/PCC.0000000000002344
http://dx.doi.org/10.4037/ccn2023774
http://dx.doi.org/10.1097/PCC.0000000000001332
http://dx.doi.org/10.1097/PCC.0000000000001332
http://dx.doi.org/10.1016/j.iccn.2017.01.010
http://dx.doi.org/10.1016/j.iccn.2017.01.010
http://dx.doi.org/10.1542/peds.2014-2174
http://bmjopen.bmj.com/


12 Rennick JE, et al. BMJ Open 2025;15:e096181. doi:10.1136/bmjopen-2024-096181

Open access 

 13 Pordes E, Gordon J, Sanders LM, et al. Models of Care Delivery for 
Children With Medical Complexity. Pediatrics 2018;141:S212–23. 

 14 Madrigal VN, Walter JK. Pediatric Chronic Critical Illness: Let Us 
Focus on the Big Picture. Pediatr Crit Care Med 2019;20:1206–7. 

 15 Institute for Patient- and Family- Centered Care. Institute for patient- 
and family- centered care. 2017. Available: http://www.ipfcc.org/ 
about/pfcc.html

 16 Rennick J, Buchanan F, Cohen E, et al. TOwards enhancing 
Paediatric Intensive Care for Children with Medical Complexity 
(ToPIC CMC): a mixed- methods study protocol using Experience- 
based Co- design. BMJ Open 2022;12:e066459. 

 17 Robert G. Participatory action research: using experience- based 
co- design to improve the quality of healthcare services. Oxford, UK: 
Oxford University Press, 2013:138–47.

 18 Donetto S, Tsianakas V, Robert G. Using experience- based co- design 
to improve the quality of healthcare: mapping where we are now and 
establishing future directions. London, UK: King’s College London, 
2014.

 19 Ziebland S, Coulter A, Calabrese JD, et al, eds. Understanding and 
using health experiences: improving patient care. Oxford, UK: Oxford 
University Press, 2013.

 20 Francis- Auton E, Cheek C, Austin E, et al. Exploring and 
Understanding the ‘Experience’ in Experience- Based 
Codesign: A State- of- The- Art Review. Int J Qual Methods 
2024;23:16094069241235563. 

 21 Provincial Council for Maternal and Child Health (PCMCH). Complex 
care for kids Ontario (CCKO), standard operational definition for 
children with medical complexity. 2019. Available: https://www. 
pcmch.on.ca/wp-content/uploads/2022/03/NEW-Updated-CCKO- 
operational-definition-Jan-2019.pdf

 22 Lesh RA, Lehrer R. Iterative refinement cycles for videotape analyses 
of conceptual change. In: Kelly AE, Lesh RA, eds. Handbook of 
research design in mathematics and science education. Philadelphia, 
PA: Routledge, 2012: 665–708.

 23 Dennis C, Baxter P, Ploeg J, et al. Models of partnership within 
family- centred care in the acute paediatric setting: a discussion 
paper. J Adv Nurs 2017;73:361–74. 

 24 Clark- IbáÑez M. Framing the Social World With Photo- Elicitation 
Interviews. Am Behav Sci 2004;47:1507–27. 

 25 Collier J. Visual anthropology. In: Wagner J, ed. Images of 
information. Sage, 1979: 271–82.

 26 Kohnke S. Making Inquiry Accessible for Students with Disabilities. 
Sci Teacher 2022;89:36–41. 

 27 Carnevale FA, Teachman G, Bogossian A. A Relational Ethics 
Framework for Advancing Practice with Children with Complex 
Health Care Needs and Their Parents. Compr Child Adolesc Nurs 
2017;40:268–84. 

 28 Lincoln YS, Guba EG. Naturalistic inquiry. Newberry Park, CA: Sage, 
1985.

 29 Glaser BG. The Constant Comparative Method of Qualitative 
Analysis. Soc Probl 1965;12:436–45. 

 30 NVivo. Version 12. 2017. Available: www.lumivero.com
 31 Leech NL, Onwuegbuzie AJ. Beyond constant comparison qualitative 

data analysis: Using NVivo. Sch Psychol Q 2011;26:70–84. 
 32 Pain H. A Literature Review to Evaluate the Choice and Use of Visual 

Methods. Int J Qual Methods 2012;11:303–19. 
 33 Locock L, Kirkpatrick S, Brading L, et al. Involving service users in 

the qualitative analysis of patient narratives to support healthcare 
quality improvement. Res Involv Engagem 2019;5:1. 

 34 Fylan B, Tomlinson J, Raynor DK, et al. Using experience- based co- 
design with patients, carers and healthcare professionals to develop 
theory- based interventions for safer medicines use. Res Social Adm 
Pharm 2021;17:2127–35. 

 35 Bogetz JF, Revette A, DeCourcey DD. Clinical Care Strategies That 
Support Parents of Children With Complex Chronic Conditions. 
Pediatr Crit Care Med 2021;22:595–602. 

 36 Berry JG, Agrawal R, Kuo DZ, et al. Characteristics of 
hospitalizations for patients who use a structured clinical 
care program for children with medical complexity. J Pediatr 
2011;159:284–90. 

 37 Mosquera RA, Avritscher EBC, Pedroza C, et al. Hospital 
Consultation From Outpatient Clinicians for Medically 
Complex Children: A Randomized Clinical Trial. JAMA Pediatr 
2021;175:e205026. 

 38 Naef R, Ernst J, Petry H. Adaption, benefit and quality of care 
associated with primary nursing in an acute inpatient setting: A 
cross- sectional descriptive study. J Adv Nurs 2019;75:2133–43. 

 39 Huth K, Amar- Dolan L, Perez JM, et al. Visiting Jack: Mixed Methods 
Evaluation of a Virtual Home Visit Curriculum With a Child With 
Medical Complexity. Acad Pediatr 2020;20:1020–8. 

 40 Shah NH, Anspacher M, Davis A, et al. Development of a 
Curriculum on the Child With Medical Complexity: Filling a Gap 
When Few Practice Guidelines Exist. J Contin Educ Health Prof 
2015;35:278–83. 

 41 Pollack MM, Patel KM, Ruttimann UE. PRISM III: an updated 
Pediatric Risk of Mortality score. Crit Care Med 1996;24:743–52. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 M

ay 19, 2025
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

15 M
ay 2025. 

10.1136/b
m

jo
p

en
-2024-096181 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://dx.doi.org/10.1542/peds.2017-1284F
http://dx.doi.org/10.1097/PCC.0000000000002154
http://www.ipfcc.org/about/pfcc.html
http://www.ipfcc.org/about/pfcc.html
http://dx.doi.org/10.1136/bmjopen-2022-066459
http://dx.doi.org/10.1177/16094069241235563
https://www.pcmch.on.ca/wp-content/uploads/2022/03/NEW-Updated-CCKO-operational-definition-Jan-2019.pdf
https://www.pcmch.on.ca/wp-content/uploads/2022/03/NEW-Updated-CCKO-operational-definition-Jan-2019.pdf
https://www.pcmch.on.ca/wp-content/uploads/2022/03/NEW-Updated-CCKO-operational-definition-Jan-2019.pdf
http://dx.doi.org/10.1111/jan.13178
http://dx.doi.org/10.1177/0002764204266236
http://dx.doi.org/10.1080/00368555.2022.12293697
http://dx.doi.org/10.1080/24694193.2017.1373162
http://dx.doi.org/10.2307/798843
www.lumivero.com
http://dx.doi.org/10.1037/a0022711
http://dx.doi.org/10.1177/160940691201100401
http://dx.doi.org/10.1186/s40900-018-0133-z
http://dx.doi.org/10.1016/j.sapharm.2021.06.004
http://dx.doi.org/10.1016/j.sapharm.2021.06.004
http://dx.doi.org/10.1097/PCC.0000000000002726
http://dx.doi.org/10.1016/j.jpeds.2011.02.002
http://dx.doi.org/10.1001/jamapediatrics.2020.5026
http://dx.doi.org/10.1111/jan.13995
http://dx.doi.org/10.1016/j.acap.2020.05.001
http://dx.doi.org/10.1097/CEH.0000000000000001
http://dx.doi.org/10.1097/00003246-199605000-00004
http://bmjopen.bmj.com/

	Using experience-based co-design to explore care experiences and identify practice change priorities for children with medical complexity in the paediatric intensive care unit
	Abstract
	Introduction
	Methods
	Settings and participants
	Procedures
	Stage 1: gathering family members’ experiences
	Stage 2: gathering HCPs’ experiences
	Stage 3: the co-design event

	Patient and public involvement

	Results
	Stage 1
	Stage 2
	Stage 3

	Discussion
	Limitations

	Conclusions
	References


