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Abstract

Introduction

22911 deletion syndrome (22q11DS) results from a microdeletion on chromosome 22 and is
the most common microdeletion disorder in humans, affecting 1 in 2148 live births. Clinical
manifestations vary widely among individuals and across different life stages. Effective man-
agement requires the involvement of a specialized multidisciplinary team. This study aims to
explore the experiences of healthcare professionals in caring for the families of children with
22q11DS, focusing on their challenges, rewards, and coping strategies.

Methods

Data for this interview study were collected as part of a broader mixed methods research
project aimed at enhancing the psychosocial well-being of children aged 3—15 years with
22q11DS and their families. The qualitative aspect of this study focused on capturing the
experiences of healthcare professionals involved in their care, recruited purposively through
collaborators and snowball sampling methods. Reflexive thematic analysis of semi-struc-
tured interviews was performed after verbatim transcription.

Results

Twenty healthcare providers from different specialties were interviewed. The majority had a
working experience of more than 10 years and were part of a 22q11DS clinic. After data
analysis, four themes (and many sub-themes) were identified that were all related to the
topic of uncertainty: acknowledging uncertainty, sharing uncertainty, acting on uncertainty
and coping with uncertainty. Many experts showed a sense of humbleness when caring for
the families and most of the participants emphasized the role of peer support and multidisci-
plinary teams.

PLOS ONE | https://doi.org/10.1371/journal.pone.0313845  January 9, 2025

1/19


https://orcid.org/0009-0004-0822-4364
https://orcid.org/0000-0002-3742-1250
https://orcid.org/0000-0002-1437-3532
https://doi.org/10.1371/journal.pone.0313845
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0313845&domain=pdf&date_stamp=2025-01-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0313845&domain=pdf&date_stamp=2025-01-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0313845&domain=pdf&date_stamp=2025-01-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0313845&domain=pdf&date_stamp=2025-01-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0313845&domain=pdf&date_stamp=2025-01-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0313845&domain=pdf&date_stamp=2025-01-09
https://doi.org/10.1371/journal.pone.0313845
https://doi.org/10.1371/journal.pone.0313845
http://creativecommons.org/licenses/by/4.0/
https://www.snf.ch/en

PLOS ONE

Healthcare professionals navigating uncertainty in 22q11 deletion syndrome

Conclusion

Our study reveals how healthcare professionals manage the uncertainty associated with
22q11DS, highlighting the importance of peer support and multidisciplinary team collabora-
tion. Providers recognize the limits of their medical expertise and value the perspectives of
families living with the condition. Their coping strategies play a critical role in handling uncer-
tainty and suggest a need for further emphasis in the literature on the experiences of health-
care professionals dealing with rare diseases.

Introduction

22ql1 deletion syndrome (22q11DS), also known as DiGeorge syndrome, results from a
microdeletion on the long arm of chromosome 22 [1]. It is a rare disease and the most com-
mon microdeletion disorder in humans, occurring in approximately 1 in 2148 live births [2].
The syndrome is characterized by a broad range of clinical manifestations that vary signifi-
cantly among individuals and across different stages of life. Common manifestations include
congenital cardiac defects and swallowing difficulties in infancy, immunological abnormali-
ties, speech and language delays, cognitive disabilities in childhood, and neuropsychiatric con-
ditions in later years [3-5].

In light of this diverse spectrum of symptoms, managing 22q11DS necessitates the
involvement of a specialized multidisciplinary team (MDT) that can address both medical
needs and long-term developmental concerns [3-5]. MDTs typically include geneticists, car-
diologists, immunologists, speech and language therapists, neurologists, psychiatrists, and
social workers [6].

To enable parents to better understand the condition and the importance of regular moni-
toring and early intervention, healthcare professionals (HCPs) must provide comprehensive
education about the syndrome. This education empowers families to make informed decisions
and prepares them for the potential challenges ahead [7].

In addition, professionals should offer psychological support to help families cope with the
emotional and social challenges associated with the syndrome [8, 9].

Previous work by Garrino et al. described the challenges experienced by HCPs in trying to
navigate their own emotions, including frustration and discouragement, when they witness
the suffering experienced by their patients, giving rise to feelings of impotence. This results in
considerable emotional burden and heavy workload for healthcare staff who have to already
fulfill many roles in the healthcare system as administrators, researchers and clinicians. This
leads to excessive engagement that can occasionally make it challenging to remain clear-
headed in treatment decisions [10] and to preserve the quality of care.

In order to develop sustainable family-centered care, a healthcare approach that is
attuned to, meets and respects not only the needs and values of the affected individual
(patient-centered) but of their whole family who supports them [11], it is important to take
into account the viewpoint of both families and providers to effectively meet their needs, val-
ues and, preferences.

Existing research on rare diseases, particularly on 22q11DS, often centers on medical diag-
nosis and management by HCPs rather than on their care-giving experiences [7, 12, 13].

In this study, we aim to explore HCPs’ experiences in caring for families where there is a
child with 22q11DS. Specifically, we seek to explore professionals’ perceptions of the
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challenges and rewarding experiences they encounter, and the strategies they use to cope. To
our knowledge, this study represents one of the first qualitative inquiries into HCPs’ care
experiences in the context of 22q11DS care and rare diseases in general, and provides valuable
insights into how best to improve care for this patient population.

Methods

The data for this interview study were collected as part of a broader mixed methods research
project that aimed to improve the psychosocial well-being of children aged 3-15 years with
22q11DS and their families. The qualitative part of the study aimed to capture the caregiving
experiences of parents and HCPs.

Since the participating parents and HCPs were not responsible for taking care of the same
child, no correlation was possible.

1. Sample

The sample for this part of the interview study consisted of 20 HCPs in Europe and Canada,
who were involved in the care of children (3-15 years) with 22q11DS, with at least 1 year of
work experience in the field. They were recruited purposefully through collaborators on the
project (N = 2), and snowball sampling (N = 10). To reach 20 HCPs, the first author SA sent
an email to 21 professionals who are board members of the main 22q11DS organizations
(22ql1europe, 22q and 22q society) and had valid contact details, summarizing the research
project and inviting them to an interview. Of the ones who answered (N = 11), 6 were eligible
and were interviewed, and they provided contact details for 2 other interviewees.

2. Ethics approval

The study was approved by the Ethics Committee of the University of (—blinding) for research
with human subjects. The study was conducted in compliance with the protocol, the current
version of the Declaration of Helsinki, the ICH-GCP, and ISO EN 14155 (as far as applicable)
as well as all national legal and regulatory requirements. The data were stored in accordance
with the General Data Protection Regulation (GDPR) on a secure university server and were
only accessible to the research team.

3. Data collection

The recruitment started on October 19, 2022, and interviews were conducted until April 21,
2023. HCPs were contacted via email by the interviewer SA (no prior relationship between
both parties) and were sent an information sheet. Written informed consent was obtained
from each participant. All interviews were done via the digital platform Zoom by the same
researcher SA. SA is a female medical doctor working on her PhD project and trained to con-
duct qualitative research. Interviews were held in English and were between 40 and 77 minutes
in length. First, the purpose of the study, minimal risks, and benefits were explained. Then,
respect for privacy and confidentiality were discussed before starting with a semi-structured
interview (with questions and prompts) following an interview guide that was pilot tested.
Questions focused on HCPs’ caregiving experience, perceived needs of families, available sup-
port services, perceived impact of the condition on families, and coping experience of HCPs.
The interviews also touched upon the HCPs’ perceptions of the future and an online interven-
tion tool (newly developed that improves children’s well-being, enhances parental skills, and
reduces parental distress).
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4. Data analysis

All interviews were recorded with consent, transcribed, and then inductively coded using
the qualitative analysis software MAXQDA 24 to support structured data analysis. All per-
sonal or situation related information possibly permitting identification was de-identified
following verbatim transcription to maintain anonymity and respect for privacy and confi-
dentiality. Coding started simultaneously with transcription. Two interviews were coded
simultaneously by SA and EDC, which resulted in most codes being congruent. The rest of
the interviews were coded solely by SA. Reflexive thematic analysis (RTA) by Braun and
Clark [14] was used by the above-mentioned researchers to analyze the empirical data.
Reflexive thematic analysis is a qualitative research method used to identify, analyze, and
report patterns (themes) within data. This approach involves immersing oneself in the data,
coding to identify key features, and refining these codes into themes through a process of
constant reflection and iteration. Throughout, the researcher maintains a reflexive stance,
acknowledging their influence on the analysis to ensure a nuanced and interpretive account
of the data [14, 15].

Researcher reflexitivity: As a researcher with a clinical background (not in RDs), she remained
mindful of how her professional experiences might shape data analysis. To mitigate bias, she
regularly reflected on her assumptions through researching and reading and especially
through analytical discussions with the other members of the research team who had all differ-
ent specialties, ranging from theology, philosophy to genetics and healthcare management.
This allowed her to stay open to participants’ narratives and ensure the analysis reflected their
experiences rather than her preconceptions.

Results

For this study, we interviewed twenty HCPs (16 females and 4 males), including 2 genetic
counselors, 4 psychologists, 2 psychiatrists, 2 ear-nose-and-throat (ENT) surgeons, 3 pediatri-
cians, 4 speech-language pathologists, 1 clinical immunologist, 1 nurse-coordinator and 1
occupational therapist. The majority had a working experience of more than 10 years and were
part of a 22q11DS clinic. They were based in either Canada or Europe (see Table 1).

After data analysis, three themes were identified that were all related to the topic of uncer-
tainty. This theme took on different meanings (see Fig 1): 1. Acknowledging epistemic uncer-
tainty 2. Witnessing existential uncertainty 3. Acting on uncertainty. Representative and
anonymized quotes were taken from each interview to illustrate the findings.

1. Acknowledging epistemic uncertainty

Epistemic uncertainty arose mainly due to the limitation of medical knowledge on 22q11DS
(rather than due to HCP’s personal inadequacy). All HCPs acknowledged the presence of epi-
stemic uncertainty in both the clinical manifestation and the treatment of 22q11DS. The vari-
ability of clinical manifestations between individuals, and within one individual’s lifespan and
the fact that therapeutic options are not always effective for all patients, led our HCPs to recog-
nize the medical complexity of the condition.

1.1. Clinical variability. The majority of experts emphasized that the clinical presentation
of the syndrome is broad and highly variable in patients, ranging from minimal symptoms to
multiple medical complexities, and varying from life-threatening conditions to very mild pre-
sentation. They reported that a diagnosis may be established in infancy, for those with
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Table 1. Demographics of interviewed healthcare professionals.

HCP Sex Specialty Years of experience with 22q11 Clinic Number of children seen in consultation
HCP1 F® Genetic counselor 25 years 22q clinic 6-10/month
HCP2 F sLp® 40 years 22q clinic 4-5/month
HCP3 F Psychologist 30 years 22q clinic 450/year
HCP4 F Psychologist 5 years 22q clinic 20/year
HCP5 M@ ENT surgeon 25 years University hospital 2-3/month
HCP6 F SLP 24 years 22q clinic 3-4/month
HCP7 F Nurse coordinator 25 years 22q clinic NA

HCP8 F Genetic counselor 18 years 22q clinic 6-10/month
HCP9 F Child psychiatrist 4 years General clinic 2/month
HCP10 F ENT surgeon 12 years University hospital 5-10/month
HCPI11 M Pediatrician 36 years 22q clinic 450 in total
HCPI12 F Pediatrician 30 years 22q clinic 6-10/month
HCP13 M Clinical immunologist 25 years General clinic 2-3/year
HCP14 F Psychologist 12 years 22q clinic 5/month
HCP15 M Psychiatrist 23 years 22q research clinic 20/year in total
HCP16 F SLP 12 years 22q clinic 2/week
HCP17 F Occupational therapist 10 years general clinic 2-3/year
HCP18 F Psychologist 17 years 22q clinic 6-7/month
HCP19 F Pediatrician 6 years 22q clinic 2/week
HCP20 F SLP 25 years 22q clinic 0-5/week

@ Female;

@ Male;

® Speech-language pathologist;

https://doi.org/10.1371/journal.pone.0313845.1001

congenital cardiac lesions or feeding problems, while others may be diagnosed in childhood
who present with speech delay and some may not be diagnosed until adulthood, as their symp-
toms were not recognized or investigated. In addition to physical features, experts highlighted
that patients have variable degrees of cognitive disabilities as well as an increased risk to
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Fig 1. Themes and subthemes.
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develop mental health disorders. They argued that this broad spectrum of symptoms makes
the clinical presentation uncertain and complex to grasp.

HCPI (genetic counselor): So I think that one of the most important things to recognize about
22q11DS is that it is a broad spectrum (. . .) So there are tremendous variable medical presen-
tations from children who need lifesaving heart surgery in the newborn period to individuals
who may have minimal medical manifestations throughout their whole life (. . .) as well from
a neurodevelopmental perspective and mental health (. . .) There are people who might have
mild learning disabilities that have completed college degrees, and individuals who have a
diagnosis of autism spectrum disorder and intellectual disability who are not able to complete
a high school diploma.

HCP20 (speech-language pathologist): It’s different from child to child how many problems
they have, I mean some of them are really ill, and have a lot of immune deficiencies and car-
diac problems and heart surgeries when they are small (. . .) then we have the other part of
children who don’t have a diagnosis as young children but a little bit later and they often
haven’t had so much severe problems.

Given this wide array of unique health scenarios, experts highlighted the importance of
individualized follow-up care. Healthcare providers expressed the hope of delivering targeted
and comprehensive care plans, but did not always succeed, due to a lack of time and resources.
Adjustments to treatment strategies were believed to be essential to address evolving health
concerns and optimize overall well-being.

HCP?2 (speech-language pathologist): These individuals possibly have, you know, difficulties
in multiple areas and many times deciding what the child needs can be contingent on what
else they need (. ..) I'm not going to recommend speech surgery if the child needs cardiac sur-
gery within the next two months, so communicating with disciplines, knowing that they need
this, but they also have fluid in their ears and need tubes at the same time. So again we can
really figure out the timing to make sure that it makes sense and making sure that we’ve
looked up every area so that we’re looking at a whole child.

HCP4 (psychologist): We see kids who probably have very severe intellectual disabilities all the
way up to average intelligence (. ..) I'd say it’s challenging for us because we can’t do follow-
ups, so we want to be able to follow up with these kids because we recommend they have a fol-
low-up assessment, and we think it’s very important to follow-up their development over time,
but we can’t really offer that. So I think it’s really frustrating to us that we can’t really see
them several times over the course of their development to catch problems eatly, especially
during adolescence, when you know, the possibility of psychosis becomes an issue for some
kids. We’re not there for them to look at these early warning signs or be able to intervene
quickly.

In addition to clinical heterogeneity among patients, HCPs also referred to the changing
clinical situation of each pediatric patient over time. They often described a fluctuating health
scenario in which families seemed to have found some stability only to discover new clinical
complexities, not long afterwards. They highlighted that families’ care needs change across the
lifespan and that HCPs need to focus more on the somatic side of the condition when patients
are young and more on the developmental and psychosocial aspects when caring for older
pediatric patients. Many of them emphasized the difficulty of making accurate prognostic eval-
uations. Of particular concern was the uncertainty regarding the neuropsychiatric trajectory.
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HCP11 (pediatrician): Obviously, in infancy, perhaps particularly for feeding issues or devel-
opmental issues, we would see them probably 2, 3, 4 times a year together with our clinical
specialists. Then, depending on whether the issue is speech and language, they would be seen
by speech language therapists and surgeons between the age of 3 and 5 quite intensively, then
usually by the age of 7 (.. .) we reach a level of speaking that we could be happy with, and dur-
ing that period, the preschool period, they would also get the psychological assessment and to
some extent have some input from psychologists and psychiatrists, if there are some behavioral
issues, which of course are very frequent.

HCPI6 (speech-language pathologist): The children that we follow up often have disorders
impacting their physical health like immune-related disorders, immunity problems, or growth
deficiencies, or feeding difficulties, and as well as their mental health. That’s Professor (name)
who would steer them more. But sometimes parents report to us that their behavior is chang-
ing (.. .) and we look if we need to provide more diagnosis for that and to the children the cor-
rect care (. ..) We need to think how we can help them as a team in the best way possible.

HCP18 (psychologist): When we see parents of relatively young kids, often the families are
very focused on the medical aspects like the surgeries the palatal abnormalities (. . .) Then
when they start school after 2 or 3 years, the learning challenges come at the forefront and
then eventually when they are becoming teenagers, it’s more often the behavioral aspects or
the psychiatric aspects that come at the forefront. So it’s always a bit of a different topic and
when they become adults, of course, there are a lot of questions around autonomy, work, sexu-
ality, relationships. So definitely it’s not at all the same conversations when we are talking
with parents who have a young kid and an older one.

HCPI9 (pediatrician): They (parents)’re usually looking for answers to what will happen later
on and how should I deal with this and what kind of help could I get from the society. And for
some of them who are diagnosed neonatally, they have a lot of physical issues in the beginning,
so some of the parents are asking about the neuropsychiatric probabilities later on or the possi-
bility for intellectual disabilities, but they also very soon settle with that we don’t know and
that we have to wait and see.

1.2. Therapeutic complexity

In terms of treatment, many participants were aware of the inability to offer families a guaran-
tee of therapeutic success. This was particularly true for unintelligible speech, where they
found it difficult to ensure a clear speech prognosis after surgery or therapy because of possible
coordination and learning problems. Some experts highlighted that corrective surgery of
speech is complicated due to the distinctive anatomy of individuals with 22q11DS.

HCP5 (ENT surgeon): So when we do for example a palate repair that’s usually very reward-
ing, but it does not always work I would say that about 30% of the cases will need some sub-
sequent surgery to help them with their speech and then after that, making sure that we do
the right operation to help them with their speech is also a challenge (. . .) If I did get bleeding
from an internal carotid artery in the back of the throat, it would likely be fatal. Now I've
never had that, but it’s one of those theoretical things and I always talk to the families about
it (...) And I never had to cancel a surgery, but I always warn them there is a very slight
chance.
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HCPI10 (ENT surgeon): (. . .) Then also of course the speech prognosis is even after an opera-
tion quite unpredictable because there are some coordination and learning issues, and it
sometimes takes longer after an operation to see an improvement and that can be sometimes
difficult because with some children it’s very variable in post-operative outcome.

Some participants also considered the challenges surrounding the treatment of mental
health problems, especially in children with multiple comorbidities like 22q11DS, to be multi-
factorial. First, pharmacological therapy was said to possibly interact with other health condi-
tions, complicating treatment approaches. Additionally, one expert believed that the hesitation
of some HCPs to offer pharmacological therapy to children, despite biological factors indicat-
ing its potential efficacy, could stem from other sources, including cultural perceptions.

HCP9 (psychiatrist): Some of the kids are quite medically complex (. ..) We've had kids with
quite severe cardiac and pulmonary hypertension, is it safe to put them on psychostimu-
lants??? that kind of questions.

HCP18 (psychologist): I think a very (city) issue (.. .) it is that when we deal with a child or
adolescent, people are quite reluctant to treat with medications which I can understand,
because if we can avoid medications of course we should! But I think in those specific condi-
tions, there is really a strong biological background, then sometimes we need medications. So
for example, for attention difficulties, in (city), it’s incredibly difficult to get a prescription for
psychostimulants, and if there are like major attentional difficulties, that can really have a
strong impact on learning in school, it is still difficult to get a prescription and to have the
child treated and that’s a very strong barrier I would say.

2. Witnessing existential uncertainty

HCPs witnessed the existential uncertainty experienced by parents of children with 22q11DS
with empathy and understanding. They understood the profound emotional impact of this
uncertainty on parents and their families, recognizing the complex blend of fear, anxiety, and
hope that accompanies it.

2.1. Understanding existential uncertainty. Most participants said they found it chal-
lenging to communicate the diagnosis of 22q11DS to families, because they were aware that
they were not only destroying parents’ dream of a healthy child, they were also unable to pre-
dict what the future might hold for the child. Experts understood that parents want more
definitive information about the future of the child when faced with this uncertainty especially
in regards to their independence.

HCPI (genetic counselor): They often have their own visions on who their child is going to be
and what pattern they will follow and then very early on in that journey you're informed that
your child is going to take a different path so that can be very difficult of course.

HCP2 (speech-language pathologist): Everyone is expecting a healthy baby and they deal with
the reality and the challenges of not having that so, I mean, we have a great team in terms of
social worker and genetic counselors and families who help support other families along this
journey but it’s challenging.

HCP4 (psychologist): All parents want information and that’s why they come to our clinic
because they want better information about how their child is functioning and they want to

PLOS ONE | https://doi.org/10.1371/journal.pone.0313845  January 9, 2025 8/19


https://doi.org/10.1371/journal.pone.0313845

PLOS ONE Healthcare professionals navigating uncertainty in 22q11 deletion syndrome

understand what to expect in their future so they want information how to understand their
child’s abilities at school, what’s going to help them at school, a lot questions about you know
are they going to be always in special education? Are will they ever grow up and get a job or
live by themselves or got to college or university? So a lot of them want to know what the future
holds for their child, will they ever you know be able to function independently or will they
always want help from someone.

Participants also acknowledged that parents are somehow stuck in a vicious circle due to
the fact that, with age, new medical features might emerge that raise new concerns. When chil-
dren are young, the focus is more on their physical well-being including cardiac and oropha-
ryngeal or feeding problems. But, with time, parents’ attention seems to shift more towards
neurodevelopmental issues, including speech/language and learning difficulties during the
school years, differentiating them from their peers and continuing to the teenage years where
behavioral problems, difficulties with social interactions and mental health issues can impact
independence, friendships and family interactions.

HCP4 (psychologist): And it takes time to work through it and to start to adjust to it but some
people say well you know, I never really adjust because there’s always something new coming
and there’s always something I'm concerned about, and I feel sad for my child for what’s he’s
going through and just it’s made life difficult in a lot of ways for us.

HCP8 (genetic counselor): So in terms of the present, I would say that’s dependent on the age
and stage of the child, and that varies tremendously, so in the newborn period, it is just getting
them healthy again, it’s extremely medically based those concerns in the newborn period. As
they become toddlers and they’re starting to require language and all of their developmental
skills (.. .) But then, as they enter school the concerns are often around either social immatu-
rity and not really being able to meet those social queues with their peers, their concerns are
about not necessarily being poorly behaved but missing important foundational academic
teaching, it’s just going over their head and they’re not getting it, you know having difficulty
with speech language and communication is huge and universal. And then as the kids get
older, a lot of concerns around behavior, whether it’s poor self-regulation or more behaviors
around being introverted and not wanting to socialize with other kids, a lot of parents worry
that as their kids get older that they tend not to want to have friends in general, there’s defi-
nitely some kids with 22q11DS who are social butterflies but in general they don’t seem to
want or seek friendships and that’s very concerning to parents as well.

Furthermore, many HCPs acknowledged families’ fear about the increased risk of mental
health issues of their child and expressed the importance of providing parents with informa-
tion about their child’s neuropsychiatric status.

HCP9 (psychiatrist): Once you have a developmental layer, I say often the profile and labels
and symptoms are at risk for ID, ADHD traits, restricted behaviors and rigidity, and autism,
you need a continuous construct description for diagnostic assessment to help them under-
standing, many families are also understandably anxious about psychosis and schizophrenia
risk.

HCPI10 (ENT surgeon): I think if you have a young child with the diagnosis and you know all
the possible manifestations of the syndrome and you do not know what is going to happen
with your child, it is of course I think it is terrifying to know, mainly the mental well-being
and all the things that can happen, yeah I think it is a big worry for families.
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One participant however mentioned that not all HCPs are aware of the impact of children’s
constant changing health conditions on families. This is especially the case for those who have
less familiarity with 22q11DS. And even those who do acknowledge families’ existential uncer-
tainty, they might not have enough time or they might avoid the difficulty of addressing these
complexities and so prefer to not tackle those challenging conversations.

HCP3 (psychologist): If you have a child with all these things or a young adult, it’s like in peri-
ods of your life you are struggling with a lot of things, then there is a period that you think ok
now everything is fine and then suddenly something happens again, so those parents, those
families go through all these cycles and I really think recognizing that and acknowledging
that, that is the first step. And a lot of professionals are not always aware of this from the
beginning and parents feel it (.. .) But a lot of professionals are very afraid of this, to bring this
to the table and also sometimes, they say I do not have the time to have all these conversations
with the parents.

2.2. Reacting to existential uncertainty. Several professionals expressed humility in their
interviews. Some felt humbled by their patients’ lived experiences and noted the importance of
incorporating a family’s perspectives into any decision-making while others felt humbled by
the resilience of parents facing the challenges of 22q11DS, doubting their own ability to cope
in a similar situation. Many expressed frustration and guilt when feeling unable to guide
parents effectively through the uncertainties of the condition, fearing they might overwhelm
them with complex information or not provide enough support.

2.2.1. Humbling experience. Numerous professionals displayed a sense of modesty through-
out the interviews. In one interview, the participant described themselves as a “sidebar charac-
ter” supporting the main characters in a play and providing them the right recommendations
to prepare them for upcoming difficulties. Another expert stated how they learned from their
patients rather than the other way around, because for them 22q11DS is a lived experience and
therefore they know better what helps them and what could be hurtful or paralyzing. They
described an event that reminded them to always consider the families’ perspective before
coming to a conclusion on what is best for their patients.

HCP17 (occupational therapist): I think we’re like sidebar characters in a play, we’re not the
main event, like you’re there, like the helper dog but not really the main show, because the
main people who actually implement the plans, are the person and the parents, and you can
make recommendations, you can help them get connected to things but at the end of the day,
who goes home and deals with the consequences are those two people who live that life, you
don’t live that life.

HCP1 (genetic counselor): I was sharing my perspective and how important it is and that I
haven’t had an adult you know who’s been anything but positive about receiving the diagno-
sis, and then a young adult in the audience stood up and she herself acknowledged that when
she found out her diagnosis (.. .) she fell into a deep depression and it was very hard on her.
So that was a real reminder for me that my perspective or my experience is not necessarily uni-
versally right? and to remind myself to be careful when presenting information.

Others spoke about the humbleness born from witnessing the resilience of parents and did
not imagine how themselves, if put in the same situation, would be able to cope. The same par-
ticipant felt relieved for being seen by families as the “savior” who fixes things and for not hav-
ing to deal with complex situations of existential uncertainty.
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HCP5 (ENT surgeon): There are some families who are incredibly resilient and you know you
wonder how they can manage through these very very challenging circumstances (.. .) I can
tell you, if I knew that I have a child with 22q11DS that was my own child, I would have chal-
lenges dealing with it, just from a mental point of view, just because I know a lot about the
condition (. . .) But for the most part I think I'm lucky because I don’t have to tell them about
all of the things, all of the potential genetic issues the learning issues the psychiatric issues, you
know I just focus on a very small area so I don’t necessarily have to have those challenging
conversations with people. I'm usually seen more as the savior because I'm a surgeon and I
can come in and I can fix it.

2.2.2. Feeling of powerlessness. Many professionals expressed their frustration when feeling
unable to guide parents through the uncertainty of 22q11DS. They expressed concerns about
overwhelming families with unsure and worrying information.

This was brought up in particular when speaking about the risk of onset of psychosis.

HCP13 (clinical immunologist): The thing is this, I do not know how, let’s say you have a
22q11DS child with heart problems, they recover, they go through all that and let’s say they’re
reasonably adapted but the real challenge is that we know there is a high incidence of psycho-
sis and schizophrenia, I do not know, I would find it difficult to tell people who go through all
that you might want to look out for that.

A few participants were self-critical if they had the impression that they were not support-
ing or guiding the parents as they should. Often, they felt guilty for not being able to simplify
an overly complicated situation and blamed themselves if their patients are dissatisfied with
their care.

HCP15 (psychiatrist): (. ..) I think families they do what they can, if they do other than what
you have proposed, you have to question yourself: what has happened? What did they not
understand? Didn’t I not explain it well? What didn’t I take into account?

3. Acting on uncertainty

HCPs strived to provide tailored support to each child and family while fostering open com-
munication, offering resources to help parents navigate their journey with resilience and on
integrating the multidisciplinary teams in the caregiving process.

3.1. Guiding families. Almost all participants mentioned their role of helpers through the
challenging course of the condition. Whether by guiding, supporting, listening, their main
goal was to reassure families and provide them with the necessary information to move for-
ward. Constant monitoring of the clinical psychological situation was considered essential to
avoid further complications.

HCPI1 (pediatrician): I think often at the beginning for families to have to come to terms
with what they’re dealing with and the support they need, and you know try to help them deal
with the insecurity or the uncertainty that is at the core of a lot of the way that we felt we tried
to deal with 22q11DS, because you know so many things can happen on the way and in a dif-
ferent way from many other conditions.

HCP18 (psychologist): The psychiatric aspect can change very quickly and there could be
really like the psychiatric decompensation that can happen quickly, and that you (the
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healthcare professional) need to react very fast in order to keep the situation under control.
And I think that’s something very challenging and that’s always ups and downs because you
think that at some point that the situation is under control and that things are going well and
then suddenly there is something going on and you need to react so it is always a bit like that.
And in French we say we have to watch things like the milk on the oven, I do not know what

would be the translation in English because it can swing out of the pan very quickly so it’s a
bit like that.

HCPs tried to present the information in a systematic way so as not to overwhelm parents,
by focusing on the pressing and sometimes urgent clinical problems of the present and delay-
ing the psychiatric concerns to the future.

HCP1 (genetic counselor): Usually, if the child had a diagnosis in infancy it’s because there
are some medical issues or problems to attend so I talk about these medical issues, but I also
talk about the developmental trajectory in a general way like the risk for delays and learning
difficulties (.. .) I do not talk too much about mental health necessarily in that first session,
but I have the benefit of knowing I'm going to be seeing them again right? so I think there is
only so much that people can digest and in one session and I'm already overwhelming them
with information.

HCP11 (pediatrician): The clinician in a sense is the channel for information and you try to
establish a relationship before you hit them with everything, you don’t hit them with every-
thing to begin with, we try to be gradual.

Some interviewees believed it to be empowering for families to focus on the present,
addressing current concerns, utilizing existing knowledge and interventions rather than wor-
rying about the possibility of psychiatric decompensations in the future. The latter was per-
ceived as a topic to discuss with parents of preadolescents and young teenagers rather than
small children.

HCP18 (psychologist): I think for us as professionals it’s very important to acknowledge this
fear but also to put it in context that it’s a question that does not really concern them for now.
And it’s impossible that when we see a child who’s 4 years to say how it’s going to be as an
adult and that’s ok, we can worry about that but it’s probably not going to solve anything for
now. But it is also a bit trying to delay those questions, because those are very important ques-
tions but probably not for a while.

HCPs also mentioned they encouraged families to connect with other families dealing with
similar challenges. They recognized the limitations of their professional expertise compared to
other parents’ personal experience on the uncertainty and challenges caused by the condition.
They described finding the support of a community as valuable and an important opportunity
for the families to learn from each other.

HCP7 (nurse coordinator): What I say to my families, we as healthcare professionals, we can
give you the information we’ve got a lot of information but we don’t live it, you know, we
don’t live this every day at home. So families do have definitely experience and knowledge and
just general information on how to live that whatever disease it is, and lots of words of wis-
dom, and so those connections are really crucial for families.
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HCP5 (ENT surgeon): I don’t think it’s a major issue. I think one of the major things that I've
learnt, when I see a child who has a diagnosis whether it’s 22q11 deletion or something else,
we have a huge advantage that here I put the family in touch with other families who have
children similarly affected. And I think listening to other families’ experience has been really
really helpful because I could talk to the families about what it’s like to go through the surgery
and to go through the recovery phase from a surgeon’s point of view but I don’t know what it’s
like from a family’s point of view.

3.2. Role of multidisciplinary teams. Many HCPs emphasized the role of multidisciplin-
ary and 22q11DS teams in sharing the uncertainty of the condition with the families. They
viewed it valuable to work within a group of specialists to help patients and their families
understand the information.

HCP6 (speech-language pathologist): It’s overwhelming I think for most of the families espe-
cially when it’s a new diagnosis but I find that that changes a lot once they’ve met with the
22q11 team. So it’s really that initial period between the blood work being requisitioned by
our surgeon, the diagnosis being communicated, us having further discussions with the family
until they’ve met with the 22q11 team. Once they’ve met with them, I find that for the major-
ity of the families that is a really good experience for them in terms of them having a better
understanding of the bigger picture.

HCP5 (ENT surgeon): And then there are other challenges, the psychosocial challenges because
children who are 8, 9 or 10 years old, they don’t want surgery right? why would they want to
go and have an operation that’s going to make them feel sore and pain in their throat and so
again we are very fortunate where I work in (name of clinic) because we have very good child
life therapists and we have a very good preoperative team that will educate the families and
children about what life is like in surgery and what’s like afterwards so that really helps.

They also appreciated discussions with colleagues on the best healthcare management plan
to try and address the challenges behind some of the clinical features. For example, on the
necessity of nontraditional drug usage in the case of certain psychiatric manifestations in pedi-
atric patients, one expert emphasized on the importance of dynamic constant collaboration
between the many teams caring for a child with 22q11DS to provide families with guidance on
what to observe in their child’s behavior and how to address it to the caring team and on how
to follow up on the effects and side effects of pharmacological therapies. Another expert men-
tioned the importance of multidisciplinary collaborative team care in order to guide parents to
the right professionals to help them.

HCP9 (psychiatrist): (.. .) So it falls on the multidisciplinary teams to anticipate guidance a
little bit around that so an example would be when treating ADHD this nuance about stimu-
lants and the child with a risk for psychosis, based on the evidence we have we don’t see it
increases the risk but the evidence is observational, and here’s what you would watch for and
let’s check closely and see pros and cons, and think about more nuanced risk benefit discussion
when prescribing psychiatric medications of some caliber to these kids (. . .) Part of our stan-
dard feedback had included counseling about anticipatory challenges and depending on the
family, we would be more or less specific about it, but in general we would always bring that
up, vulnerability for psychiatric conditions in adolescence and what to watch for, and who to
connect with and so mostly the counseling had to do with transitioning and stressors.
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HCP6 (speech-language pathologist): I think once they have an understanding of 22q11DS,
and after speaking with us they get a better understanding of how the speech stuff will be man-
aged but then there’s also the concerns on how language will impact academics and learning
so that’s another concern that sometimes gets expressed by parents (.. .) So I think that’s why
it’s very important to have a team approach to care for these kids because it allows us to be
able to guide patients and families to the right professionals who can support them in their
particular area of concern particularly when it gets beyond our scope of practice, it’s really
helpful knowing that we have that team to be able to rely on.

Discussion

This present study offers a valuable contribution to the limited literature on the lived experi-
ences of HCPs caring for children with rare diseases. Our study results show that uncertainty
is a common red thread that runs through the experiences of the participants. To some extent,
this is not surprising. There is a great deal of uncertainty surrounding 22q11DS and rare dis-
eases in general, due to the limited understanding and limited number of individuals with
these conditions, compounded by their diverse and often unpredictable clinical presentations,
diagnosis, prognosis, and treatment [16].

We were able to differentiate between epistemic and existential uncertainty. Although
many taxonomies for uncertainty in healthcare have been proposed [17-19], little has been
written about this distinction, especially in rare diseases. Dwan et al. proposed a conceptual
design for existential uncertainty [20] and applied it to the field of oncology [21], highlighting
how a serious diagnosis can challenge patients’ identity and sense of meaning by disrupting
their ability to manage the ineradicable uncertainty of their being-in-the-world. Whether our
participants were aware of the concept of existential uncertainty, that we do not know.

Epistemic uncertainty involves a lack of reliability, credibility, or adequacy of information
about probability on the diagnosis, prognosis, causal explanations, and treatment recommen-
dations [18, 22]. As shown in the literature, epistemic uncertainty in RDs regarding clinical
presentation and treatment is a frequently discussed topic among HCPs and patients, due to
the paucity of research in this area and the scarce availability and accessibility of orphan drugs
[10, 23-25]. The clinical variability between individuals and the unpredictability of the pro-
gression of 22q11DS throughout an individual’s lifespan was clearly acknowledged by the
experts that we interviewed and, like in the literature [4] identified as a persistent challenge.

Moreover, mental health has been a significant focus in 22q11DS because individuals
affected by the condition have high rates of psychiatric disorders [26]. Although our experts
underlined the importance of detecting early signs of psychiatric issues to act quickly, they
found it difficult to address this topic and preferred delaying the discussion until later, so as
not to overwhelm families who were already inundated with a large volume of new informa-
tion to process. Our findings were not consistent with those reported in the existing literature.
In fact, research with parents of children with 22q11DS shows that parents value awareness of
possible mental health problems [27] and information about protective factors and resources
on coping. They would also like to be aware of their child’s risk of developing a psychiatric dis-
order [28, 29], and of the available mental health services. This information was completely
missing or was not provided by HCPs, but was obtained from conferences and the internet
[27, 28]. Research in fact shows that patients and caregivers of rare childhood genetic diseases
appreciate information at any time, even if it is uncertain, but they prefer to receive it from
their children’s treating physician and in an accessible way [30].
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To better respond to patients’ needs and intervene adequately, it is a key duty for HCPs to
better understand what exactly is causing uncertainty for patients. For example, providing
more information to patients is sometimes ineffective as individuals may still struggle with
uncertainty due to the inherent unpredictability and complexity of medical situations. Like-
wise, mass information, when non-selective, can sometimes be harmful and overwhelming. It
can create false expectations and exacerbate feelings of uncertainty rather than alleviate them
[10]. Therefore, one can argue that our participants’ approach to postpone some information
to a later time could be an appropriate strategy to help families cope with uncertainty. Delaying
certain information may prevent HCPs from overwhelming patients and families, and allow
them to process information in manageable amounts and at appropriate times. Nevertheless,
HCPs need to walk a fine line between respecting the right to know of and protecting their
patients, and may need to designate a time and a person (i.e. psychiatric genetic counselors) to
discuss mental health with families as early intervention is key to prevent psychiatric complexi-
ties [27, 28].

In addition to the well-known epistemic uncertainty, the respondents in our study particu-
larly highlighted the challenges of witnessing the existential uncertainty of families. In the
existing literature, this topic is typically only discussed from the perspective of patients and
informal caregivers [31, 32], omitting the viewpoint of HCPs.

With regard to existential uncertainty, many of the interviewed experts felt frustrated. This
is in line with other research that shows that HCPs caring for patients with rare diseases feel
discouraged when they cannot live up to patient’s expectations, especially when the result of
the treatment cannot be guaranteed [10]. Many of our participants acknowledged the families’
fear of their children not reaching developmental milestones. This concern has been reported
in other studies with parents and patients as well [33, 34].

A major category of uncertainty management strategies is relationship-focused, that is,
directed not at ignorance, uncertainty, or psychological responses to uncertainty but at social
relationships between physicians, other health professionals, and patients. These differ from
ignorance-focused information-seeking strategies in relating with other persons not as a
means of curing uncertainty (eliminating) but of palliating (accepting and ameliorating) its
aversive psychological effects [22]. Similarly, in his paper, Berger emphasized the communica-
tive strategies to explicitly recognize and incorporate uncertainty into the shared-decision
making process [35]. Balancing honesty and hope by HCPs with a willingness to readdress any
changing information can help patients navigate uncertainty [35]. How to achieve this is an
ethical question that remains unanswered by HCPs who argued how much and when to
deliver specific information to their patients.

Many of our participants reacted with humbleness to existential uncertainty because they
were conscious about the limitations of their expertise and the importance of the lived experi-
ence of patients and families. In their paper on uncertainty from HCPs perspective in the set-
tings of acute care, Han et al. described humility as “a second key capacity in the evolution of
the physicians’ uncertainty tolerance” [22]. This is comparable to what we found: our experts
seemed to show a better tolerance of uncertainty and a greater openness to communicate with
colleagues within MDTs [22]. This raises an important question on whether all HCPs are actu-
ally being prepared to cope with uncertainty in clinical settings and how to prepare them well
to support their patients. In their narrative review, Scott et al. presented various coping strate-
gies for clinicians suggesting there are ways to develop skills in managing uncertainty [36].

In the realm of rare diseases, teamwork and multidisciplinary collaboration are paramount
from the perspectives of patients and HCPs [10, 37, 38]. According to our participants, team-
work is essential for navigating the complexities inherent in 22q11DS. By pooling together
their expertise and resources, MDT's can overcome diagnostic challenges, develop tailored
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management plans, and provide coordinated care [10]. By working collaboratively, HCPs can
ultimately improve their patients’ quality of life as they consider not only their medical needs
but also their psycho-social well-being [37]. Nevertheless, in one study healthcare providers
admitted that integrating all specialties and experts in one team is not always easy [25]. This
challenge was not mentioned by our participants, probably because they are familiar with
working within a MDT.

Furthermore, research shows that individuals and parents of children with rare diseases
often emphasize the role of peer support in helping them cope with diagnostic uncertainty and
sharing information about current and future needs [39, 40]. Studies also show that both
online and in-person peer support are considered effective resources for parents to navigate
the healthcare system during their child’s illness journey, from seeking, to receiving, to adjust-
ing to the rare disease diagnosis [41]. Research shows that although pediatricians often talk
about the importance of peer support for parents and children with rare diseases, they are not
always sure where to find them [42]. Hesitancy about peer matching can also be found in
other healthcare contexts and is often driven by privacy and confidentiality issues and time
management [43]. However, often it is also a sign of HCP’s desire for medical control as they
worry that peer contact may incite families to look for second opinions and thus ultimately
affect their trust in the healthcare team [44]. Our participants instead not only insisted on the
essential role of peer support for families but were also proactive in suggesting which groups to
join. This finding shows our experts’ uncertainty tolerance and their ability to manage it.

Finally, education was not addressed in our results, probably because of the high level of
expertise of the professionals we interviewed. However, in the literature, HCPs express a lack
of preparedness to deal with rare disease as when it is not their primary specialty [45] and a
lack of preparedness to deal with medical uncertainty all together which could be further tack-
led by medical education and improved curricula building [45-47]. Caregivers of individuals
with rare diseases and patients themselves see a big impact of medical knowledge and expertise
on their overall well-being and quality of life [48-50].

1. Limitations

Due to the rarity of this condition, our recruitment was constrained in terms of geographical
distribution of HCPs and their specialties. Moreover, most of our participants are highly expe-
rienced HCPs who are affiliated with specialized clinics focusing on genetic diseases, including
22q11DS. Although these factors pose challenges in generalizing the findings to all healthcare
providers who support families with a child affected by 22q11DS, reporting the perspective of
highly qualified experts remains essential to address the challenges encountered in 22q11DS.

Conclusion

Our study highlights valuable insights on the lived experience of HCPs in witnessing and man-
aging uncertainty in 22q11DS, a rare disease. The results of our study provide additional,
empirically supported input on how experts in the field cope with epistemic and existential
uncertainty, including the uncertain mental health evolution. Healthcare providers caring for
families with 22q11DS reacted to uncertainty with a sense of humbleness. They promoted peer
support and acknowledged the limit of their medical expertise and the need for families to
share their own perspective regarding coping and management strategies. Our participants
also emphasized the critical role of MDTs and showed an openness in communicating
between colleagues. These strategies represent important ways of coping with uncertainty and
can be further supported by medical education and trainings. Sharing the perspective of HCPs
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caring for families with rare diseases on how to navigate, react and act on uncertainty is a cru-
cial topic that would benefit from further exploration in the literature.
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