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Abstract
Parents of children with genetically determined leukoencephalopathies play a major role in their children’s health care. We sought to
gain a better understanding of their experience with the public health care system in Quebec, Canada, to obtain suggestions for
improving their services, and to identify modifiable factors to improve their quality of life. We conducted interviews with 13 parents.
Data was analyzed thematically. Five themes were identified: challenges of the diagnostic odyssey, limited access to services, excessive
parental responsibilities, positive relationships with health care professionals as a facilitator of care, and benefits of a specialized leu-
kodystrophy clinic. Parents felt like waiting for the diagnosis was extremely stressful, and they expressed their need for transparency
during this period. They identified multiple gaps and barriers in the health care system, which burdened them with many responsibil-
ities. Parents emphasized the importance of a positive relationship with their child’s health care professionals. They also felt grateful for
being followed at a specialized clinic as it improved the quality of care received.
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In Canada, rare diseases are defined as disorders that affect
fewer than 1 in 2000 people, whereas in the United States,
they are defined as disorders affecting fewer than 200 000
Americans.1 Although these conditions are individually rare,
the ∼8000 diseases are affecting more than 3 million
Canadians and more than 30 million Americans.1 Many of
these diseases are complex and chronic, and they often cause
physical, intellectual, and neurologic disabilities, entailing mul-
tiple health care needs. Because approximately 80% of rare dis-
eases affect children, many families around the world are
burdened by these diseases.2

Leukodystrophies and genetically determined leukoencephalo-
pathies form a group of more than 100 heritable disorders with
overlapping clinical manifestations.3 These diseases affect the
white matter of the brain with or without peripheral nervous
system involvement.3 Leukodystrophies are thought to primarily
affect glial cells or myelin sheaths while the white matter abnor-
malities in genetically determined leukoencephalopathies are sec-
ondary to other pathological mechanisms that are neuronal,
vascular, systemic, or else.3 Here, we will use the term genetically
determined leukoencephalopathies to represent all genetically
determined white matter diseases including both leukodystrophies
and genetically determined leukoencephalopathies.

Children with genetically determined leukoencephalopa-
thies spend their whole lives heavily integrated into the
health care system, as disease presentation is usually multisys-
temic, requiring continuous complex care at a tertiary/quater-
nary health care facility. Patients with genetically determined
leukoencephalopathies commonly experience a progressive
course and typically present motor (pyramidal, extrapyrami-
dal, and cerebellar), cognitive, speech and language,
hearing, and visual impairments.4,5 No known curative
therapy is available for most genetically determined leukoen-
cephalopathies. Patients’ life spans therefore rely on measures
established to prevent secondary complications.4 Their require
regular appointments at the hospital with numerous medical
specialists, including pediatric neurologists, geneticists, pedi-
atricians, physiatrists, and others, as well as frequent appoint-
ments with occupational, physical, and speech therapists.4,6

Past studies have revealed that parents of children with rare
diseases often struggle with having to constantly navigate the
health care system. The many gaps in health care services
force parents to compensate by assuming multiple roles
such as being their child’s advocate, case manager, medical
navigator, therapist, as well as being a general expert of
both the disease and their child’s particularities and special
needs.7

More specifically, quantitative research conducted with
parents of children with metachromatic leukodystrophy
showed the disease had a significant impact on the quality of
life of patients’ families.8 Moreover, studies looking at
cohorts of patients and parents of children with a genetically
determined leukoencephalopathy showed that patients have
a lower quality of life while their parents experience signifi-
cantly higher levels of stress.9,10 However, the experience of
these parents with the health care system has never been

specifically studied. Therefore, this study aims to better under-
stand the stressors associated with their experience in the
health care system, identify modifiable factors to improve
their quality of life, and obtain suggestions for improving
their services.

Qualitative studies are the method of choice to obtain
comprehensive data regarding the rich experience of a
subject, and individual in-depth interviews are frequently
used to portray experiences associated with health care set-
tings.11,12 We employed a qualitative method to reach our
objectives as we believe hearing parents’ impressions and
insights firsthand through interviews is crucial to understand
their experiences.

Patients and Methods
Study Design
We conducted in depth semistructured interviews through a qualitative
approach to provide a certain frame to interviews, while allowing
parents to freely share their insights. The consolidated criteria for
reporting qualitative research (COREQ) was used as a reference for
designing this study.13

Participants
Parents who were eligible to participate in this study were identified
through the Leukodystrophies and Neurometabolic Disorders Clinic
at the Montreal Children’s Hospital (MCH) of the McGill University
Health Centre in Quebec, Canada, which is led by a single pediatric
neurologist (GB). Inclusion criteria included being a parent of a
child with a genetically determined leukoencephalopathy and being
able to speak French or English. Sampling was purposeful, and we
selected a diversified sample in terms of diagnosis, age, and functional
limitations of the child.14,15 We chose patients with the greatest
number of medical visits and health care services, since we believed
these families were the most affected by the different challenges of
having to navigate through the health care system. The study was con-
ducted with the same sample that participated in a study regarding the
adapted health care services during the COVID-19 pandemic.16 Both
research topics were discussed in the same interview. Recruitment of
participants was ongoing during the project until data saturation was
met. Emails containing basic information about the study and its impli-
cations for participants were sent to eligible parents. When parents
showed interest, researchers (PAY, MS, LTT) contacted them on the
phone to provide additional details about the project and to answer
their questions. No further contact was made to parents who declined
participation. Written informed consent was obtained from parents
who agreed to participate, and an interview was scheduled and
performed.

Data Collection
The research team developed a semistructured interview guide contain-
ing open-ended questions to facilitate the discussion and cover all
research topics (Box 1). Participants also filled a sociodemographic
form. A parent, who was excluded from the final sample, pilot tested
the interview guide, and they did not suggest any changes.
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Box 1. Questions from the Interview Guide.

1. How do you feel about knowing your child’s diagnosis?
2. What was your experience during the diagnostic odyssey?
3. How did you feel about the support you have been offered

during this period?
4. How would you define good health care and exceptional

health care?
5. What is the most important to you with respect to your

child’s health care?
6. How do you feel about the services offered to you?
7. Can you describe your experience with your child’s health

care professionals?
8. What changes would you like to see in the health care

system?
9. How would you describe the communication between you

and your child’s physicians?
10. How would you describe the collaboration between the

different health providers?
11. How do you feel about the different needs of your family?

Do you feel like they are all satisfied?

PAY or MS conducted semistructured telephone interviews with
parents between June and August of 2020. Depending on parents’ pref-
erences, interviews were conducted with both parents at the same time, in
2 separate interviews, or with one of the parents only. Interviews lasted
between 42 and 108 minutes. They were recorded with an audio recorder
and transcribed verbatim by the interviewer. Then, a different researcher
read the transcript while listening to the recording to ensure accuracy. No
more interviews were performed when data saturation was achieved, as it
indicated that no new information was added to the data.17

Data Analysis
An inductive approach was used to thematically analyze the interviews,
leading to the identification of different themes and subthemes.18 PAY
and MS independently analyzed and coded the transcripts by using
NVivo, a qualitative data management software.19,20 Discrepancies
were discussed between researchers until they reached a consensus.21

A final code structure was created once data saturation was met. All tran-
scripts were then reanalyzed with the final codes.

Results
Twelve interviews with 13 parents (9 mothers and 4 fathers,
including 2 couples) were included in the analysis, representing
11 families of 13 patients aged between 3 and 23 years. Two of
the families had 2 affected children. Demographic data and the
children’s diagnoses are presented in Table 1. Family annual
revenues ranged from CAD$20 000 to CAD$24 999 to
higher than CAD$149 999.

Five main themes were identified through the analysis: (1)
challenges of the diagnostic odyssey, (2) difficult access to ser-
vices, (3) excessive parental responsibilities, (4) positive rela-
tionships with health care professionals as a facilitator of
care, and (5) benefits of a specialized leukodystrophy clinic.

Theme 1: Challenges of the Diagnostic Odyssey
Parents expressed how emotionally difficult the diagnostic
odyssey was for them. The wait before obtaining the diagnosis
was long, ranging from a few months to a few years and some
parents expressed how “eternal” this period felt. Moreover, not
having a diagnosis limited the services offered to families, as
certain public programs are only accessible for a specific
subset of diagnoses.

It was long, it took more than 6 months before getting the offi-
cial diagnosis. In my head, it felt like it took 10 years. (partici-
pant QI41)

Parents identified health care professionals’ transparency as
an important factor to facilitate their experience during this stress-
ful period. Indeed, parents deplored the lack of information pro-
vided by the physicians regarding the differential diagnosis, as it

Table 1. Participants and Patients Demographics.

Patient
Number Gender Age Child’s age Child’s sex Child’s diagnosis

1 Female 42 17 Female Alexander disease
2 Female 52 15 Female Sialic acid storage disease

22 Female Sialic acid storage disease
3 Female 38 5 Male Aicardi-Goutières syndrome
4 Male 39
5 Male 56 23 Female Aicardi-Goutières syndrome
6 Female 54
7 Female 38 6 Male X-linked adrenoleukodystrophy
8 Female 44 9 Female Cockayne syndrome
9 Female 37 3 Male X-linked adrenoleukodystrophy
10 Male 42 6 Female Leukoencephalopathy with thalamus and brainstem involvement and high

lactate (LTBL)
11 Male 45 13 Male Allan-Herndon-Dudley syndrome
12 Female 38 13 Male Peroxisome biogenesis disorder / Zellweger spectrum disorder–PEX16

7 Female Peroxisome biogenesis disorder / Zellweger spectrum disorder–PEX16
13 Female 36 7 Male Undiagnosed genetically determined leukoencephalopathy
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incited some parents to look online where they saw the worst
possible outcomes. They believed that more transparency from
their physician could have helped them cope better by preparing
themselves for the different possibilities, as well as by having a
clearer idea of what could be ahead.

Finally, although most of these children have diseases with a
poor prognosis, parents clearly expressed their satisfaction of
having received the diagnosis, because it allowed them to
grieve their situation and finally be able to focus entirely on
their child’s needs.

Theme 2: Limited Access to Services
Next, parents reported facing many barriers to obtaining the
necessary services for their child’s needs including rehabilita-
tion and at-home nursing services, as well as financial supple-
ments. Excessive bureaucracy in the public health care system
was a major source of parental stress since parents had
to spend hours making phone calls and filling out forms to
obtain important services. Additionally, parents often had to
repeat some of these same procedures periodically, even
though their children were known to have neurodegenerative
diseases with no expected health improvement.

I have always said that it is not really about having to live with
the diagnosis and the disease, but more about being left to our-
selves, to fight for all the services. That’s what’s really difficult.
(participant QI9)

Moreover, even when children were recognized as eligible,
services were sometimes insufficient, poorly adapted to their
specific needs, or provided after a long delay. Indeed, parents
deplored the generalized overcrowding and lack of funding
and workforce in the public health system. Some parents even
had to turn to private services to ensure proper care, causing
economic strain on their families. This strain was further exac-
erbated by high costs for gas and parking associated with
having to regularly attend appointments at the hospital.
Furthermore, parents living in remote areas explained how dif-
ficult it was for them to balance their work and personal respon-
sibilities with the burden of traveling long distances for medical
appointments.

On a more positive note, parents greatly valued the availabil-
ity of different health care professionals to schedule regular or
last-minute appointments with their child. Parents also appreci-
ated professionals who made themselves easily reachable by
phone or e-mail.

Theme 3: Excessive Parental Responsibilities
According to participants, having a child with a genetically
determined leukoencephalopathy entails many responsibilities
as they felt obliged to take on multiple roles. For example,
they had to become the coordinator of their child’s numerous
appointments and health care needs. Moreover, parents felt
that many health care professionals were not familiar with

genetically determined leukoencephalopathies, forcing them
to be the medical expert of their child’s condition to ensure
proper care. Parents also felt burdened by the responsibility to
keep every health care professional informed about the evolu-
tion of their child’s condition at each medical visit, wishing
for more interprofessional collaboration.

Finally, at-home services were reported as being insufficient.
Children with genetically determined leukoencephalopathies
often have limited autonomy, and therefore parents were left
to constantly provide care to their children. For example, in
addition to feeding, bathing, and supervising their child,
parents also had to cognitively stimulate them and perform
rehabilitation exercises.

It often feels like I am his medical secretary. It really is a full-
time job to have a handicapped child. (participant QI15)

All these different roles made it difficult for parents to have a
proper work-life balance, often leading them to abandon their
career dreams. These excessive responsibilities also limited
the quality time they could spend with their children and their
loved ones, affecting their mental health.

Theme 4: Positive Relationships With Health Care
Professionals as a Facilitator of Care
Parents expressed that their relationships with health care pro-
fessionals played a major role in their experience with the
health care system. Parents valued physicians who were great
listeners and who were sensitive to their particular family situa-
tion. They also expressed how comforting it was to have physi-
cians who showed great investment in their child’s case. Parents
understood that the rarity of their child’s condition made it
unlikely for all health care professionals to be experts in this
field, but they still greatly appreciated professionals who
would make an effort to inform themselves before meeting
them. Finally, parents knew there were a lot of uncertainties
and saddening news involved in the evolution of their children’s
diseases, but these times were less difficult if they had a positive
trusting relationship with the professionals.

Good health care services start by listening to what the family
wants and taking the time to understand their unique situation.
There are so many different ways to see the disease, which
makes it important to listen to the families’ priorities. (partici-
pant QI41)

Theme 5: Benefits of Being Followed at a Specialized
Leukodystrophy Clinic
Finally, parents expressed their great appreciation of being fol-
lowed in a specialized leukodystrophy clinic. Indeed, parents
saw numerous advantages of having access to this resource as
it provided them with valuable additional expertise on their
child’s specific condition. Indeed, this clinic rapidly became
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their primary reference for all their health-related questions and
it helped them understand their child’s disease better through
more elaborate explanations. They also reported better organi-
zation and coordination of their care through this clinic.
Moreover, parents valued the different research opportunities
offered, such as access to new clinical trials, and the increased
accessibility to international experts when necessary.

Being referred to a specialized clinic is absolutely priceless. It’s
comforting for families. (participant QI5)

Discussion
This study highlights the challenges that parents of children
with genetically determined leukoencephalopathies must cope
with, starting at the very beginning of the diagnostic odyssey.
They first have to face the uncertainty linked to the medical evo-
lution of their child, which is then quickly followed by the emo-
tional burden of caring for a child with a life-limiting disease.
At the same time, these parents have to quickly figure out
how to navigate the health care system as their child’s numerous
medical appointments rapidly become an integrative part of
their everyday lives. Because of their extensive involvement
within the health care system, having health care providers
who can better understand their experience forms a crucial
aspect of their frequent visits. Therefore, this study aimed to
identify modifiable factors linked to their services that would
improve their quality of life and quality of care.

Participants identified several shortcomings in the health
care system that increase their parental responsibilities on a
daily basis such as excessive bureaucracy, insufficient home
care support, and long waiting lists. These excessive responsi-
bilities cause emotional distress and exhaustion, making them
feel abandoned and alone in their situation. This perception
has been reported before in studies involving parents of children
with other rare diseases. Indeed, in an online survey filled by
parents in Australia and New Zealand, 45% of responders felt
unsatisfied by the level of support they had overall received,
and as much as 53% had felt anxiety and fear during the
week prior to the survey, shedding light on parents’ and fami-
lies’ multiple unmet needs.22 The lack of services for families
has also been discussed in a qualitative study with parents of
children with Rett syndrome. Indeed, parents in this study
deplored the difficulties of trying to obtain specialized equip-
ment for their child through public social aids.23 This was
also the case for parents in our study, some of whom had to
turn to private health care services to obtain services, adding
financial strain on their families. In another Australian survey,
77% of the participating parents of children with rare diseases
reported having received financial assistance but 52% believed
it was still insufficient for their family situation.24

All of these responsibilities forced many parents to either
significantly reduce their work hours or quit their jobs alto-
gether. In families interviewed, mothers seemed more affected
by this, and they expressed their dissatisfaction of not being
able to pursue their career goals. They believed that if they

had access to more services, they would be able to thrive in
their professional lives. This finding is in line with other
studies on pediatric rare diseases highlighting the challenges
of thriving in work environments as a parent of a child with a
rare disease. Furthermore, being a mother has also been found
as a factor decreasing parental quality of life.25,26

Parents highlighted how the excessive bureaucracy and the
narrow diagnostic criteria surrounding access to services often
excludes children with genetically determined leukoencephalo-
pathies and those still waiting for their diagnosis. This is a
common concern for children living with rare diseases. In
Currie and Szabo’s study, children with rare neurodevelopmental
diseases were also often excluded from services as they would
not correspond to specific medical and behavioral manifesta-
tions.27 Public health services seem more designed for periodic
health incidents than for complex disease courses such as genet-
ically determined leukoencephalopathies.28,29 A suggestion for
increasing access to services is to modify criteria to base them
more on functional needs than on diagnostic labels.25

Our study sheds light on parents’ satisfaction of being fol-
lowed at a specialized leukodystrophy clinic. Indeed, being fol-
lowed in a specialized clinic seems to have strengthened
parental trust toward the management of their child’s case, and
also toward the medical information provided. This is an impor-
tant finding as parents of children with rare diseases often
reported having to find information online to properly understand
their children’s diseases.25 Other studies on patients with rare dis-
eases have also demonstrated great satisfaction linked to being
followed in specialized centers, because of the same perceived
advantages such as ease of access to medical staff, regular check-
ups, and better explanations.30 Moreover, the rise of telemedicine
following the COVID-19 pandemic could facilitate the access to
these type of clinics for patients living in remote areas.

Parents in this study also highlighted the importance of their
relationship with the different health care providers. Previous lit-
erature has undeniably established the importance of communica-
tion skills and sensitivity from practitioners in health care settings
for increasing patients’ satisfaction, and those are skills that could
be found irrespective of the level of knowledge about a rare con-
dition.29,31,32 Our parents valued health care workers who viewed
them as experts of their child’s condition, because it helped foster
a healthier partnership of care to reach the best standard of care.
Our results are also in line with the findings of a qualitative
study with parents of children with rare diseases where they felt
like they were being silenced within interactions with care provid-
ers who often had limited knowledge about the experience of
caring for an affected child at home.7

Finally, the majority of the shortcomings families perceived
as essential to address to improve their experience in navigating
the health care system were related to services received outside
of the specialized leukodystrophy clinic. An important sugges-
tion provided by families was to integrate a social worker or a
nurse coordinator in their standard of care. This would provide
support for organizing their child’s appointments and optimiz-
ing their care, which could lessen the burden that was described
by families. This service could be integrated into the
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leukodystrophy clinic, which parents have already described as
the central pillar of their care. Implementing this additional
service may however be challenging within the framework of
Quebec’s public health care system.

Limitations
Several limitations of this work can be discussed. First, only fam-
ilies followed by the Leukodystrophies and Neurometabolic
Disorders Clinic at the Montreal Children’s Hospital were con-
tacted for this research. It would have been valuable to obtain
the points of view of families followed in other centers.
Second, the relatively small sample size arising from the data sat-
uration point limited the sample diversity from a cultural point of
view. Although efforts were made to include parents of different
ethnicities, only Caucasian families participated in this study.
Furthermore, our sampling method, which prioritized parents of
children with frequent health appointments, might have affected
the results. Also, we noticed that parents who agreed to participate
in this study were generally very proactive and invested in their
child’s health care. This might have affected the results as their
experience can differ from the ones of less available parents, espe-
cially those living further away from our center, who could have
been less inclined to participate. Finally, although similar results
were reported in other qualitative projects around the world
with parents of children with rare diseases, Quebec’s health
care system is public and the findings might not be translated to
other health care systems, such as private health care systems.

Conclusion
In conclusion, this is the first study evaluating the experience of
parents of children with a genetically determined leukoencephal-
opathy with the health care system. We identified 5 themes
among which a few modifiable shortcomings were revealed
that can help guide future clinical practices to improve families’
quality of life. Excessive bureaucracy constitutes an important
barrier to obtaining the necessary services for their children.
Moreover, the multiple burdens linked to all the roles parents
have to assume constantly weigh on their shoulders. By focusing
on these burdens and on the relationships with the physicians, it
would be possible to improve parents’ quality of life. Indeed,
whether at the time of diagnosis or throughout the medical
follow-up, parents place a great deal of importance on transpar-
ency and personal investment of health care professionals in
their child’s case in order to generate a climate of trust that facil-
itates their experience. Being referred to a specialized leukodys-
trophy clinic also contributed to improving their care. This
project adds to the growing literature on parents’ experience of
caring for children with rare diseases, and it will help to better
address the specific needs of this unique subgroup of diseases.
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	 &/title;&p;In Canada, rare diseases are defined as disorders that affect fewer than 1 in 2000 people, whereas in the United States, they are defined as disorders affecting fewer than 200 000 Americans.1 Although these conditions are individually rare, the ∼8000 diseases are affecting more than 3 million Canadians and more than 30 million Americans.1 Many of these diseases are complex and chronic, and they often cause physical, intellectual, and neurologic disabilities, entailing multiple health care needs. Because approximately 80% of rare diseases affect children, many families around the world are burdened by these diseases.2&/p;&p;Leukodystrophies and genetically determined leukoencephalopathies form a group of more than 100 heritable disorders with overlapping clinical manifestations.3 These diseases affect the white matter of the brain with or without peripheral nervous system involvement.3 Leukodystrophies are thought to primarily affect glial cells or myelin sheaths while the white matter abnormalities in genetically determined leukoencephalopathies are secondary to other pathological mechanisms that are neuronal, vascular, systemic, or else.3 Here, we will use the term genetically determined leukoencephalopathies to represent all genetically determined white matter diseases including both leukodystrophies and genetically determined leukoencephalopathies.&/p;&p;Children with genetically determined leukoencephalopathies spend their whole lives heavily integrated into the health care system, as disease presentation is usually multisystemic, requiring continuous complex care at a tertiary/quaternary health care facility. Patients with genetically determined leukoencephalopathies commonly experience a progressive course and typically present motor (pyramidal, extrapyramidal, and cerebellar), cognitive, speech and language, hearing, and visual impairments.4,5 No known curative therapy is available for most genetically determined leukoencephalopathies. Patients’ life spans therefore rely on measures established to prevent secondary complications.4 Their require regular appointments at the hospital with numerous medical specialists, including pediatric neurologists, geneticists, pediatricians, physiatrists, and others, as well as frequent appointments with occupational, physical, and speech therapists.4,6&/p;&p;Past studies have revealed that parents of children with rare diseases often struggle with having to constantly navigate the health care system. The many gaps in health care services force parents to compensate by assuming multiple roles such as being their child's advocate, case manager, medical navigator, therapist, as well as being a general expert of both the disease and their child's particularities and special needs.7&/p;&p;More specifically, quantitative research conducted with parents of children with metachromatic leukodystrophy showed the disease had a significant impact on the quality of life of patients’ families.8 Moreover, studies looking at cohorts of patients and parents of children with a genetically determined leukoencephalopathy showed that patients have a lower quality of life while their parents experience significantly higher levels of stress.9,10 However, the experience of these parents with the health care system has never been specifically studied. Therefore, this study aims to better understand the stressors associated with their experience in the health care system, identify modifiable factors to improve their quality of life, and obtain suggestions for improving their services.&/p;&p;Qualitative studies are the method of choice to obtain comprehensive data regarding the rich experience of a subject, and individual in-depth interviews are frequently used to portray experiences associated with health care settings.11,12 We employed a qualitative method to reach our objectives as we believe hearing parents’ impressions and insights firsthand through interviews is crucial to understand their experiences.&/p;&/sec;
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