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A B S T R A C T

Objective: This review aimed to synthesize the experiences of patients with metachromatic leukodystrophy,
adrenoleukodystrophy, or Krabbe disease and the experiences of their families.

Introduction: Leukodystrophies are metabolic diseases caused by genetic mutations. There are multiple forms of
the disease, varying in age of onset and symptoms. The progression of leukodystrophies worsens central nervous
system symptoms and significantly affects the lives of patients and their families.

Inclusion criteria: Qualitative studies on the experiences of patients with leukodystrophies and their family members
were included. These experiences included treatments such as enzyme replacement therapy and hematopoietic stem
cell transplantation; effects of tracheostomy and gastrostomy; burdens on the family, coordinating care within the
health care system, and family planning due to genetic disorders. This review considered studies in any setting.

Methods: MEDLINE (Ovid), CINAHL Plus (EBSCOhost), APA PsycINFO (EBSCOhost), Scopus, and MedNar databases
were searched on November 18, 2022. Study selection, critical appraisal, data extraction, and data synthesis were
conducted in accordance with the JBI methodology for systematic reviews of qualitative evidence, and synthesized
findings were evaluated according to the ConQual approach.

Results: Eleven studies were eligible for synthesis, and 45 findings were extracted corresponding with participants’
voices. Of these findings, 40 were unequivocal and 5 were credible. The diseases in the included studies were
metachromatic leukodystrophy and adrenoleukodystrophy; no studies were identified for patients with Krabbe
disease and their families. These findings were grouped into 11 categories and integrated into 3 synthesized
findings, including i) providing care by family members and health care providers as physical symptoms progress,
which relates to the effects of the characteristics of progressive leukodystrophies; ii) building medical teamwork to
provide appropriate support services, comprising categories related to the challenges experienced with the health
care system for patients with leukodystrophy and their families; and iii) coordinating family functions to accept and
cope with the disease, which included categories related to family psychological difficulties and role divisions
within the family. According to the ConQual criteria, the second synthesized finding had a low confidence level,
and the first and third synthesized findings had a very low confidence level.

Conclusions: The synthesized findings of this review provide evidence on the experiences of patients with
metachromatic leukodystrophy or adrenoleukodystrophy and their families. These findings indicate that there are
challenges in managing a patient’s physical condition and coordinating the health care system and family functions.
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Synthesized finding
Type of
research Dependability Credibility

ConQual
score Comments

Providing care by family
members and health care
providers as physical symptoms
progress

Qualitative Low
(downgraded 2
levels)

Moderate
(downgraded 1
level)

Very low Downgraded 3 levels: Dependability downgraded 2 levels
because 1 study was not clear on all 5 items assessing
dependability. Of the other 4 studies, statements
explaining the influence of the researcher were not
present in all 4 included studies, statements identifying

the researcher’s location were not present in 3 studies,
and 1 study was not clear on the consistency between
methodology and analytical method.
Credibility downgraded 1 level due to a mix of U and C
findings

Building medical teamwork to
provide appropriate support
services

Qualitative Moderate
(downgraded 1
level)

Moderate
(downgraded 1
level)

Low Downgraded 2 levels: Dependability downgraded 1 level
because statements explaining the influence of the
researchers were not present in all 8 included studies,
statements identifying the researcher’s location were not

present in 7 studies, and 1 study was not clear on the
consistency between methodology and analytical method.
Credibility downgraded 1 level due to a mix of U and C
findings

Coordinating family functions to
accept and cope with the
disease

Qualitative Low
(downgraded 2
levels)

Moderate
(downgraded 1
level)

Very low Downgraded 3 levels: Dependability downgraded 2
levels because 1 study was not clear on all 5 items for
assessing dependability. Of the other 7 studies,
statements explaining the influence of researcher were
not present in all 7 included studies and statements

identifying the researcher’s location were not present in
6 studies.
Credibility downgraded 1 level due to a mix of U and C
findings

U, unequivocal; C: credible

Introduction

L ysosomal storage and peroxisomal disorders are
rare diseases that comprise over 50 disorders.

These diseases are intractable inborn errors of meta-
bolism caused by different genetic lesions and lead to
impaired lysosomal and peroxisomal functions. Per-
sons with these diseases present with symptoms

throughout the body owing to the accumulation
of metabolic substances; however, the diseases that
present symptoms in the cranial nervous system have
a significant impact on patients’ lives. Among these
diseases, leukodystrophy of the central nervous system
includes metachromatic leukodystrophy (MLD),
adrenoleukodystrophy (ALD), and Krabbe disease
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(globoid cell leukodystrophy). These 3 conditions
have a similar pathophysiology of leukodystrophy
caused by demyelination in the central nervous system
and show a similar clinical phenotype, although the
causative gene is different. The progression of leuko-
dystrophy associated with demyelination causes cog-
nitive and neurological dysfunction, which interferes
with the daily life of patients and their families.1–3

MLD is an autosomal recessive hereditary disease
caused by a deficiency of arylsulfatase A.1 The inci-
dence of MLD is estimated to be 0.16–2.0 per
100,000 live births.4,5 The disease is classified into
4 types according to age of onset and clinical course:
i) late infantile, ii) early juvenile, iii) late juvenile, and
iv) adult-onset.6 The most common late infantile
form develops before 2 years of age and presents
with hypotonia, loss of deep tendon reflexes, and
gait disturbance. The juvenile type develops between
ages 2.5 and 16 years, and presents with optic nerve
atrophy, intellectual disability, and spastic para-
plegia. Patients with juvenile MLD become
bedridden approximately 18 months after onset.1

Adult-onset type develops over 16 years of age,
leading to motor and cognitive impairments.6

Although enzyme replacement therapy, hematopoi-
etic stem cell transplantation (HSCT), and gene ther-
apy are promising treatment options, symptomatic
therapies, such as antiepileptic drugs and muscle
relaxants, are currently used.1

ALD is an X-linked genetic disorder caused by
ABCD1 gene mutations. It involves demyelination
in the central nervous system and adrenal glands.2

The incidence of ALD in Asia is 0.2–0.7 patients
per 100,000 live births.4,7 However, incidence varies
by race, with a reported 1.3/100,000 live births
among non-Hispanic Blacks and 2.4/100,000 live
births among non-Hispanic Whites.7 Childhood cere-
bral ALD is the most common type of ALD and
occurs between the ages of 3 and 10 years. Patients
may present with impaired academic performance,
vision, and cognitive function, and progress quickly
to a vegetative state.2 In addition, there are various
clinical types of ALD, including adrenomyeloneuro-
pathy with spastic gait after 20 years of age and
Addison disease with only adrenal insufficiency
symptoms. The treatments for cerebral ALD are
HSCT and gene therapy by early detection.2,8

Krabbe disease is an autosomal recessive genetic
disorder caused by galactocerebrosidase deficiency.
Patients with Krabbe disease present with central

and peripheral neuropathies.3 The disease can be
classified into 4 types based on the age of onset: i)
early infantile, ii) late infantile, iii) juvenile, and iv)
adult. The incidence of early infantile type is 1 in
394,000 births.9 Early infantile Krabbe disease devel-
ops around 6 months of age and progresses rapidly.
Patients become bedridden by 1 year of age and die
by 2 or 3 years of age.3 Patients with the late infantile
or juvenile types can live longer than patients with the
early infantile type. Patients with adult Krabbe dis-
ease have gait changes, muscle weakness, and spastic
paraplegia.3 HSCT is an effective treatment for pa-
tients with infantile Krabbe disease.10

Diagnosis of MLD and Krabbe disease is con-
firmed by a decrease in enzyme activity or presence
of pathological mutations.4,10 ALD is diagnosed by
increasing levels of very long-chain fatty acids.2

Early detection of Krabbe disease through newborn
screening is being attempted.10,11 Because these dis-
eases are hereditary, the diagnosis of one patient
may lead to the discovery that a family member is
a patient or carrier; therefore, it is important to
provide genetic counseling for patients and their
family members. Patients receive supportive therapy
and HSCT for the treatment of these diseases.1–3

Early HSCT can improve life expectancy,2,10,12

whereas complications, such as graft-vs-host disease,
may lead to increased suffering.12

The progression of a patient’s symptoms places
a heavy burden on the family as the level of care
required increases.4 The need for nighttime endotra-
cheal suctioning and restrictions on activities, such
as going out of the house, affect the lives of the
family as well as the patient.13 As symptoms prog-
ress, patients have difficulty speaking. When the
disease progresses to the point the patient is in a
vegetative state, end-of-life care is important.3

Few quantitative studies have focused on the
quality of life (QOL) of patients with MLD, ALD,
or Krabbe disease and their family members. In a
quantitative study that determined the impact of
leukodystrophy on patients’ QOL, a disease-specific
QOL scale for patients with Krabbe disease was
developed.14 Another study found that mothers of
patients with MLD have a lower QOL than the
general population.15 It is important to interpret
the experiences of patients and their families to
identify the impact and challenges of the disease on
their lives. Understanding the details of these experi-
ences and accumulating information can allow
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health care providers to consider ways to assist
patients and family members. Therefore, the synthe-
sis of qualitative studies based on the experiences of
patients and their family members is required. How-
ever, it was anticipated there would be limited stud-
ies on patients’ experiences because it would not be
possible to interview patients after their symptoms
had progressed to the point where conversation
would be difficult.

A preliminary search of PROSPERO, MEDLINE,
the Cochrane Database of Systematic Reviews, and
JBI Evidence Synthesis was conducted, and no cur-
rent or in-progress systematic reviews on the topic
were identified. In the preliminary search of MED-
LINE, we identified 5 articles on the experiences of
parents of patients with leukodystrophy.15–19 Three
papers on parents of children with ALD revealed
families’ experiences with newborn screening, diag-
nosis, and long-term care.17–19 Two papers on MLDs
revealed findings on health care services and pa-
tients’ and family members’ QOL.15,19 The articles
obtained from the preliminary search showed that
ALD and MLD affect the lives of patients and their
families in several ways. Each study focused on
different events, and the synthesis of such findings
is necessary to clarify the overall experiences of
patients and their families.

This review aimed to synthesize the experiences of
patients with MLD, ALD, or Krabbe disease and
their families to reveal the impact of treatment and
home care burden. The resulting synthesized find-
ings show the challenges faced by patients and their
family members, the support they seek, and factors
that influence QOL, all of which may be used in
diagnosis, treatment, and support at home.

Review question

What are the experiences of patients with MLD,
ALD, or Krabbe disease and the experiences of their
family members?

Inclusion criteria
Participants
The target population for this review was patients
with MLD, ALD, or Krabbe disease, and their fam-
ily members. These diseases, categorized as lyso-
somal and peroxisomal diseases, share similar symp-
toms and treatments. Leukodystrophies have similar
symptoms but different disease mechanisms,

prognoses, and treatment. For this reason, studies
focusing on patients and families with leukodystro-
phies other thanMLD, ALD, or Krabbe disease were
excluded from this review. Due to the rarity of the
target diseases, qualitative studies on multiple dis-
eases that included the target diseases of this review
were eligible for inclusion.19,20 However, if we were
unsure whether findings/illustrations were from in-
dividuals with the target diseases or their family
members, the findings were not included in the data
extraction and synthesis. Eligible participants were
not restricted by sex because ALD is X-linked, and
MLD and Krabbe disease are associated with auto-
somal mutations. Because disease progression and
prognosis differ depending on the target disease
type, there were no restrictions on the age or disease
type of the participants. This review included the
patient’s parents, siblings, and children as family
members. If study participants were described as
caregivers, we included the study in the synthesis
only after confirming that the caregivers were clearly
stated as family members. This was because the
progression of the target disease necessitates daily
care. Also, family members may be carriers of a
pathogenic variant, as these are hereditary diseases.

Phenomena of interest
This review focused on the experiences of patients
with MLD, ALD, or Krabbe disease and their fami-
lies. Life experiences covered treatments, such as
HSCT and gene therapy, as well as supportive care
experiences, such as home care and ventilator use. In
addition to the effectiveness and complications of
treatment, we considered experiences related to the
physical condition of patients using tracheostomies
and gastric lavage, as well as the burden of family
caregiving. Furthermore, eligible studies may have
focused on the impact of being a genetic carrier
on family relationships and family planning. The
review included those related to the patient’s health
care environment and experiences with diagnosis,
health care systems, health care services, and social
resources. The phenomena of interest also included
the social context, such as patient and family insur-
ance coverage and newborn screening.

Context
This review considered studies in any setting. Chal-
lenges and disadvantages for patients and families
with leukodystrophy can occur in different contexts,
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such as hospitals, homes, day care services, schools,
and workplaces. MLD, ALD, and Krabbe disease
have different prevalence rates depending on the
country and region,2 thus there were no restrictions
regarding countries or regions in this review.

Types of studies
This review considered qualitative studies. Eligible
study designs included phenomenology, grounded
theory, ethnography, action research, and qualita-
tive descriptive studies. We planned to include mixed
methods studies if qualitative results could be ana-
lyzed separately; however, no mixed methods studies
were eligible for inclusion.

Methods

This systematic review was conducted in accordance
with the JBI methodology for systematic reviews of
qualitative evidence.21 Selected studies were evaluated
against the inclusion criteria, and then assessed for
methodological quality. If judged to meet the criteria,
the data were extracted and synthesized. The synthe-
sized findings were graded according to the ConQual
approach.22 This review was conducted in accord-
ance with an a priori protocol23 and registered with
PROSPERO (CRD42022318805).

Search strategy
Search strategies were developed for published and
unpublished articles. The search strategy took place
in 3 phases. First, an initial limited search of MED-
LINE (Ovid) and CINAHL Plus (EBSCOhost) was
conducted to identify articles on the topic. To
develop a full search strategy for MEDLINE (Ovid),
CINAHL Plus (EBSCOhost), APA PsycINFO (EBS-
COhost), and Scopus, we used text words from the
titles and abstracts of relevant articles and index
terms describing the articles. The search strategy,
including all identified keywords and index terms,
were adapted for each included database and infor-
mation source (Appendix I). All reference lists of
included studies were scrutinized for additional stud-
ies. We searched for unpublished studies and gray
literature using MedNar. The gray literature was to
include academic papers, dissertations, research
reports, committee reports, government reports,
and conference papers that comprised qualitative
studies.

No language restrictions were imposed. For arti-
cles in languages other than English, we searched for
an English-language abstract to assess the content. If
an English-language abstract was not available or if
the reviewer determined that a translation was nec-
essary, we asked a translation company (Tokyo Ha-
nyaku Co., Ltd.) that employs native speakers to
translate it into English.

Because these diseases are rare and the number of
identified publications was expected to be small, no
publication date limit was set in order to search as
broadly as possible.

Study selection
After the search, all identified citations were collated
and uploaded to EndNote v.X9.2 (Clarivate Analy-
tics, PA, USA), and duplicate records were removed.
Duplicate records that were not deleted by the End-
Note function were deleted manually. Two re-
viewers (YK, SU) independently assessed the titles
and abstracts, according to the inclusion criteria. A
pilot test was conducted, in which 20 randomly
selected study titles and abstracts were indepen-
dently screened by 2 reviewers (YK, SU) to ensure
that there were no differences in their judgments.
The results of the pilot testing confirmed that the 2
reviewers’ judgments were 100% consistent. Poten-
tially eligible studies were retrieved in full, and their
citation details were imported into the JBI System for
the Unified Management, Assessment and Review of
Information (JBI SUMARI; JBI, Adelaide, Austra-
lia).24 The full text of the selected studies were
assessed in detail by 2 reviewers (YK, SU) indepen-
dently according to the inclusion criteria. We pro-
vided reasons for the exclusion of articles at full-text
screening in Appendix II. Reviewers planned to
resolve any difference through discussion or with a
third reviewer; however, this was not required. The
search results and study inclusion process are pre-
sented in a Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) flow dia-
gram (Figure 1).25

Assessment of methodological quality
Eligible studies were critically assessed for method-
ological quality by 2 reviewers (YK, SU) indepen-
dently. The standard JBI critical appraisal checklist
for qualitative research was used.21 This checklist
comprises 10 items to determine whether there are
appropriate statements related to the consistency of
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the purpose, methodology, and trustworthiness of
qualitative research. The checklist included yes, no,
and unclear options; unclear was used when a sim-
plified description or text was present in the study,
but details were unknown.

In 2 studies, sufficient details were not provided in
the article; in these cases, the reviewers contacted the
authors of the articles and requested missing or addi-
tional data for clarification. If any disagreements arose
between the reviewers at the selection process, they
were resolved through a discussion or with a third

reviewer (MY). The results of the critical appraisal
are presented in narrative format and in Table 1.

After critical appraisal, to ensure the quality of the
studies in terms of methodology and adequately cap-
turing the voice and meaning of the participants,
studies that did not meet the criteria were excluded.
Therefore, studies that answered yes to Q8 (Are par-
ticipants and their voices adequately represented?)
on the JBI checklist were selected for inclusion. This
criterion was applied to ensure the confidence of the
extracted findings; this question is considered an

Figure 1: Search results and study selection and inclusion process.25
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essential element in the synthesis of qualitative find-
ings to properly understand what the findings repre-
sent. Studies that did not meet this criterion were
excluded and are listed in Appendix III.

Data extraction
Data from the studies included in the review were
extracted independently by 2 reviewers (YK, SU)
using the standardized JBI data extraction tool in
JBI SUMARI.21,24 The data extracted included spe-
cific details about the populations, context, culture,
geographical location, study methods, and the phe-
nomena of interest relevant to the purpose of the
review. The findings and the participants’ voices
were extracted verbatim to assess the level of credi-
bility of the findings. The results are summarized in
Appendix IV. When disagreements arose among
reviewers during the selection process, they were
resolved by a discussion. The plan was to discuss
the issue with a third reviewer if it could not be
resolved by the 2 reviewers; however, no disagree-
ments arose that needed to be resolved. If necessary,
reviewers planned to contact the authors of the
articles to request clarifications regarding any miss-
ing or additional data; however, besides inquiries

made during the assessment of methodological qual-
ity, no contact with the authors was required during
data extraction.

Data synthesis
We used a meta-aggregation method for the extracted
qualitative findings and synthesized them using JBI
SUMARI.26 Findings extracted for this review were
the highest levels provided in each paper; for exam-
ple, if findings were presented as themes and sub-
themes, the themes were extracted. This extraction
method involved integrating findings by assembling
and classifying these findings based on semantic simi-
larities to generate a set of statements. These catego-
ries created a single set of synthesized findings that
may serve as a basis for evidence-based practice. The
categories were created for synthesized findings with
at least 2 findings per category. We included only
unequivocal and credible findings in the synthesis.
We relied on consensus among the authors for nam-
ing of synthesized findings and categories.

In the event of difficulties integrating experiences
of patients and their families into a single category,
the authors planned to create separate integrated sets

Table 1: Critical appraisal of eligible qualitative studies

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Brown, et al. 201830 N Y Y Y Y U N Y Y Y

Eichler, et al. 201613 N Y Y Y Y U N Y Y Y

Eichler, et al. 202231 N Y Y N Y N N Y Y Y

Feng, et al. 201918 Y Y Y Y Y Y N Y Y Y

Forrest, et al. 200820 N U U U U N N Y Y Y

Lee, et al. 201417 Y Y Y Y Y N N Y Y Y

Morton, et al. 202233 N Y Y Y Y N N Y Y Y

Nepomuceno, et al. 201232 N Y Y Y Y N N Y Y Y

Pasquini, et al. 202119 N Y Y Y Y N N Y Y Y

Santos, et al. 201834 N Y Y Y U N N Y Y Y

Schwan, et al. 201916 N Y Y Y Y N N Y Y Y

Total % 18 91 91 82 82 9 0 100 100 100

Y, yes; N, no; U, unclear
JBI critical appraisal checklist for qualitative research.
Q1 = Is there congruity between the stated philosophical perspective and the research methodology?
Q2 = Is there congruity between the research methodology and the research question or objectives?
Q3 = Is there congruity between the research methodology and the methods used to collect data?
Q4 = Is there congruity between the research methodology and the representation and analysis of data?
Q5 = Is there congruity between the research methodology and the interpretation of results?
Q6 = Is there a statement locating the researcher culturally or theoretically?
Q7 = Is the influence of the researcher on the research, and vice-versa, addressed?
Q8 = Are participants and their voices adequately represented?
Q9 = Is the research ethical according to current criteria or, for recent studies, is there evidence of ethical approval by an appropriate body?
Q10 = Do the conclusions drawn in the research report flow from the analysis, or interpretation, of the data?
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for the 2 participant types; however, this was not
required.

Assessing confidence in the findings
The final synthesized findings were evaluated ac-
cording to the ConQual approach to establish con-
fidence of qualitative synthesis results. The process
for the determination of the ConQual score for the
synthesized findings is described in the Summary of
Findings with the main elements and details of the
review.22 The Summary of Findings also includes the
title, population, phenomena of interest, and context
of the review. It also presents each synthesized find-
ing, along with the study type, dependability, credi-
bility, and overall ConQual score.

Results
Study inclusion
The comprehensive database searches identified 7777
potentially relevant records. After removal of dupli-
cates via EndNote and manually (n=2212), the titles
and abstracts of the remaining records were assessed
(n=5565). Following this assessment, 5495 records
were excluded. The 70 remaining records underwent
full-text screening; 56 articles were excluded after this
step because they did not meet the inclusion criteria
(Appendix II). The reasons for the exclusion of
these 56 articles were ineligible phenomena of interest
(n=37), ineligible disease (n=10), ineligible study
design (n=8), and duplicate record (n=1). There
were several disagreements between the 2 reviewers
during the screening of the titles and abstracts and
full-text screening; however, the disagreements were
resolved after discussion.

The reference lists of the remaining 14 studies were
checked, and no further eligible studies were identified.
The remaining studies were then critically appraised
for methodological quality, and 3 studies27–29 were
rated unclear on Q8 of the JBI critical appraisal check-
list (Are participants and their voices adequately rep-
resented?) because they did not include qualitative raw
data. These studies were excluded, as per the a priori
protocol.23 In total, 11 studies were included in the
review.13,16–20,30–34 The full study selection process is
shown in Figure 1.25

Methodological quality
As previously mentioned, 3 studies were ineligible
for inclusion after methodological quality assess-
ment due to responses of unclear on Q8 (Appendix

III). One paper explicitly stated that it would not
publish direct quotes because the rarity of the disease
would lead to identification of the participants.28

The authors of the other 2 articles were contacted
to request additional information; however, these
authors either declined to provide raw data or there
was no reply to inquiry.27,29

For the overall quality score, none of the remain-
ing 11 studies met all of the appraisal criteria. One
study met 9 criteria,18 1 study met 8 criteria,17 6
studies met 7 criteria,13,16,19,30,32,33 2 studies met 6
criteria,31,34 and 1 study met 3 criteria.20 All studies
met the criteria for Q8, Q9, and Q10. Additionally,
no study met the criterion for Q7 (Is the influence of
the researcher on the research, and vice-versa, ad-
dressed?), 18% of the studies met the criterion for
Q1 (Is there congruity between the stated philosoph-
ical perspective and the research methodology?), and
9% met the criterion for Q6 (Is there a statement
locating the researcher culturally or theoretically?).
Meanwhile, 91% of the studies met the criteria for
Q2 (Is there congruity between the research meth-
odology and the research question or objectives?)
and Q3 (Is there congruity between the research
methodology and the methods used to collect data?),
and 82% met the criteria for Q4 (Is there congruity
between the research methodology and the represen-
tation and analysis of data?) and Q5 (Is there con-
gruity between the research methodology and the
interpretation of results?). Thus, we obtained qual-
itative data on the experiences of patients and their
families. However, the included articles were not
sufficiently rigorous with regard to their philosoph-
ical background, cultural location of the researchers,
or the influence of the researchers on the results.

Characteristics of included studies
The characteristics of the included studies are pre-
sented in Appendix IV. Studies included those con-
ducted in a single country or region as well as those
conducted across multiple countries. Of the studies
conducted in a single country, 3 were conducted in
the United States,16,19,30 2 in Brazil,32,34 2 in Tai-
wan,17,18 and 1 in Australia.20 In studies conducted
in multiple countries, 1 study was conducted in the
United States, France, Germany, and Colombia13; 1
study in the United States, France, Germany, and the
United Kingdom31; and 1 study in the United King-
dom and Republic of Ireland.33 Two studies were
written in a language other than English (Chinese18
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and Portuguese32) and the full texts were translated
by a translation company (Tokyo Hanyaku Co.,
Ltd.) into the reviewers’ native language, Japanese,
to facilitate understanding. The findings and illus-
trations were then translated into English by the
translation company.

All studies were published between 2008 and 2022.
The context of all studies was the community. Nine
studies involved parents or caregivers13,16–20,30,31,33 and
2 studies involved the family unit, such as parents and
siblings.32,34 No studies directly involved patients. The
diseases targeted by the included studies were
MLD13,19,30,31,33 and ALD.16–18,20,32,34 There were no
studies on Krabbe disease.

Data collection methods included 6 semi-structured
interviews,13,18–20,30,33 2 studies used in-depth inter-
views with open-ended questions,16,17 2 used in-depth
interviews in a life history study,32,34 and 1 used an
online survey and semi-structured telephone inter-
view.31 For methodology and analytical methods,
the studies employed a modified grounded theory
approach,19 constant comparative analysis para-
digm,30 combined grounded theory approach and con-
tent analysis methods,13 thematic analysis,16 inductive
thematic content approach,33 phenomenological anal-
ysis,17,18 life story research method,32,34 and descriptive
analytics31; and qualitative descriptive.20

In total, 107 participants and 2 families were
included across the 11 studies. Of these participants,
49 were mothers and 7 were fathers. Additionally,
50 family members and 1 caregiver were included,
although their relationships with the patients were
not specified. Because some papers used the word
caregiver instead of parent or family member, the
term caregiver was used in the citations of the raw
data; however, these caregivers were all parents or
family members. There were 2 studies in which the
number of participants for the target diseases was
not stated.19,20 Only 3 studies provided information
on the age of the participants: 1 with a mean age of
48.6 (range, 37–58) years,30 1 with a mean age of
41.8 years,18 and another with a range of 33–
52 years.17 Only 2 studies reported on the age of
patients with the target disease, 1 with a mean age of
19.0 years30 and the other with an age range of 10–
16 years.18 Two studies described the ethnicity of the
participants: the first with all Caucasian partici-
pants30 and the second with 5 Caucasian, 2 Latino,
2 mixed ethnicity, and 1 African American.16 Only 1
study described faith, and of the 8 participants, 3

were Taoists, 2 were Buddhists, 2 were Christians,
and 1 had no religion.17

One study that reported on health insurance
included information on the type of insurance cov-
erage of the participants.19 Employer-sponsored
insurance coverage was 100%; some children were
covered by additional public insurance: Medicaid
40%, Medicare 6.7%, children’s health insurance
13.3%, and medical assistance program (state or
county) 13.3%.

Review findings
In total, 45 findings with narrative illustrations were
extracted from the 11 studies; of these, 40 were
assessed as being unequivocal and 5 were determined
to be credible (Appendix V). The protocol stated that
patients’ and family members’ experiences may be
separated for synthesis if necessary23; however, all
findings were based on the experiences of parents or
family members (as previously noted, caregivers in
the raw data were all parents or family members). All
findings were subject to synthesis, and no separation
was needed.

Through the synthesis, the findings were aggre-
gated into 11 categories based on similarity of mean-
ing. The categories were then synthesized to generate
3 synthesized findings. The confidence of the syn-
thesized findings was graded using the ConQual
approach (see the Summary of Findings).22 One of
the included studies received yes responses for 4 of
the 5 ConQual criteria for dependability18 (Q2, Q3,
Q4, Q6, Q7); 8 studies received yes responses for 3
of the criteria13,16,17,19,30,32–34; 1 study for 2 of the
critera31; and 1 study did not receive a yes response
for any of the 5 dependability criteria.20 Based on
these findings for dependability, in accordance with
the ConQual guidelines, the confidence of 1 of the
synthesized finding was downgraded 1 level and
2 synthesized findings were downgraded 2 levels.
All 3 synthesized findings included a combination
of unequivocal and credible findings; consequently,
in accordance with the ConQual guidelines for cred-
ibility, the confidence was reduced by another level.
This ranking indicated that 1 qualitative synthesized
finding had low confidence and 2 had very low
confidence.

The illustrations supporting each of the findings
are provided with citations and page numbers. In
one study, the raw data were published as supple-
mentary data.31
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Synthesized finding 1: Providing care by family
members and health care providers as physical
symptoms progress
The first synthesized finding comprised 3 categories:
unstoppable progression of symptoms, decline in
activities of daily living, and providing care that
meets individual needs. The synthesized finding
was sourced from 13 findings across 4 studies
(Figure 2).18,20,30,31 The levels of credibility for the
findings in this synthesized finding were unequivocal
for 12 and credible for 1.

The target diseases were progressive diseases,
with physical symptoms worsening even with cur-
rently available treatments and supportive care. As
the symptoms progressed, patients’ difficulties with
activities of daily living (ADLs) and social activities
that they previously performed had a significant
impact on them and their family members. However,
even within this context, families were still searching
for ways to implement medical care and utilize social
resources in accordance with the individual needs of
the patients.

Category 1.1: Unstoppable progression of
symptoms
This category was formed from 5 unequivocal find-
ings sourced from 2 studies.30,31 The focus of this
category was on the change in the patient’s loss of
physical mobility as symptoms progressed. The pro-
gression of leukodystrophy causes gradual onset of
symptoms and loss of physical function; however,
the degree of symptom progression varies with the
disease type. Patients’ parents or family members
noticed the first minor symptoms and changes that
appeared, and sought medical attention.

She developed a small tremor in her hands when
she would reach for things. And for me, my
parent radar went off and I just felt like some-
thing was going on, so I sought a new pediatri-
cian who would listen to my concerns.31 (sup-
plementary data) (from caregiver)

However, even with medical attention and the best
possible treatment, it is difficult to resolve all of the
symptoms of leukodystrophy. Patients with MLD
lost the ability to sit up and had to use diapers for
all their excretion.

Then in grade 2, he lost upper body control, he
started falling over in the booster seat. So we’d
go around a turn and he’d fall over. So, we had
to put him back into a car seat.30(p.5) (from
caregiver)

By the end of grade 2, he was wearing diapers
full-time because he was having accidents all the
time.30(p.5) (from caregiver)

Category 1.2: Decline in activities of daily living
This category was formed from 4 unequivocal find-
ings sourced from 2 studies.30,31 Progression of symp-
toms leads to difficulty with ADLs. Parents or family
members observed their child’s gradual loss of ability
to walk and ingest food. Of particular importance
was the loss of ADLs previously acquired. Patients
grew and developed until symptoms associated with
substrate accumulation become apparent. Afterward,
ADLs quickly declined after the onset of symptoms.

She started choking on liquids because she couldn’t
swallow very well.30(p.5) (from caregiver)

She walked with a walker for a very short time.
So between 3, 4 months later, she quit [walking]
altogether.30(p.5) (from caregiver)

The effects of leukodystrophy are not limited to
physical function; they also lead to cognitive decline.
Patients with juvenile MLD experienced a loss of
ability as their symptoms progressed after previously
acquiring reading, writing, and calculation skills,
because symptom onset was after school age.

In first grade, he was top of his class in whatever
they were teaching him in math, top of his
class… Third grade, just all of a sudden, he
couldn’t add.31 (from caregiver)

Category 1.3: Providing care that meets individual
needs
This category was formed from 4 findings (3
unequivocal, 1 credible) sourced from 2 studies.18,20

Parents hoped that their children’s suffering was
minimized as much as possible; therefore, they
adjusted their lives to spend as much time as possible
by their child’s side and made decisions about ac-
cepting invasive medical procedures.
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Right now, the most important thing to me is
being close to my child. As soon as I get home
from work, I cuddle with him and sing to him. I
don’t know how much time we have left, so I
want to be by his side as much as possible telling

him that “I’m here, it’s OK.”18(p.31) (from
parent)

We signed a paper saying not to perform emer-
gency life-saving procedures. I’ve accepted the

Figure 2: Synthesized finding 1: Providing care by family members and health care providers as
physical symptoms progress
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fact that I can’t do anything for the child. But I
don’t want my child to experience that sort of
suffering, not even a little bit. My wish is for
the child to move on comfortably—I don’t
want to show them my pain.18(p.32) (from
parent)

Parents also collected information about their child’s
disease. They attempted to understand the disease
with the limited information they had, as it was a
rare disease with limited information available.

We got this paper and it was the seminal paper
written on ALD (adrenoleukodystrophy) in
1997 by Dr Hugo Moser and that was really
good. That gave us… that gave me the details.20
(p.1332) (from parent)

Because the symptoms associated with leukodystro-
phy are diverse and vary by disease type and patient,
planning comprehensive care based on the disease
alone is difficult. Parents provided information
about their children and collaborated with health
care providers to ensure that their children received
appropriate care.

I wrote a note to let them know that the child
had trouble falling asleep. After that, the rela-
tively veteran nurses who always cared for him
refrained from disturbing his sleep when coming
to check on him, measure his temperature, scan
barcodes, etc. I was very moved to learn that
they let the child sleep deeply, even when it
meant facing professional risk by bending the
rules.18 (p.33) (from parent)

Synthesized finding 2: Building medical teamwork
to provide appropriate support services
The second synthesized finding comprised 3 catego-
ries: diagnostic delay, lack of knowledge and coor-
dination among medical personnel, and lack of
social support services and information for children
with a disability. The synthesized finding were
sourced from 13 findings across 8 studies
(Figure 3).13,17–19,31–34 The levels of credibility for
the findings in this synthesized finding were
unequivocal for 12 and credible for 1.

Diagnosis of leukodystrophy in patients took a
long time because few doctors specialize in these rare
diseases. Delayed diagnosis led to delayed therapeutic
intervention and to progression of irreversible leuko-
dystrophy. Patients and their families complained
about the lack of knowledge of these rare diseases
among health care providers. This led to lost oppor-
tunities for referrals to appropriate medical depart-
ments and care. Furthermore, the lack of an adequate
system for providing information on social support
services for children with disabilities revealed that
families must search for information on their own.

Category 2.1: Diagnostic delay
This category was formed from 4 findings sourced
from 3 studies.17,31,33 As a rare disease, leukodystro-
phy is difficult to diagnose. Even when a patient was
attended to by a health care provider, proper diag-
nosis was often delayed. Parents or family members
were skeptical about the diagnosis of their children
and visited multiple physicians.

The physician thought he had ADHD and sug-
gested some medication … He [the child] took
the medication for 3 months, but his condition
got worse; he lost his balance and easily fell
down. He couldn’t see and sometimes couldn’t
talk. I was terrified. After a series of neurological
examinations and genetic analysis, he was finally
diagnosed with ALD.17(p.199) (from parent)

So first, we went to the midwife and she said just
to wait a bit longer. And then we went to the
doctors and asked for a referral to see a physio-
therapist. We eventually got a referral. And then
the physiotherapist said that she had hypermobi-
lity syndrome…and the physio decided there was
no treatment needed. And then I decided to pay
for a private physio because I wasn’t happy with
what the NHS physio said. I didn’t think it was
quite right… then she started having physio-
therapy through the NHS because they accepted
that she was late walking… And then in the end,
I still wasn’t happy. I thought there wasn’t some-
thing quite right because she still wasn’t walking.
She wasn’t balancing. Her speech is a little bit
delayed. So, we went to a private neurologist.31

(supplementary data) (from caregiver)
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Parents were not the only ones to notice symptoms
when they started to appear. Other adults involved
in the child’s life, such as a nursery teacher, noticed
minor changes and recommend that the parents seek
medical attention.

We requested the help of a nursery teacher
[child’s name] has had. And she agreed to observe
[child’s name] for half a day… we had the chat
with the nursery teacher after she’d observed
[child’s name] for that half a day, and she had

Figure 3: Synthesized finding 2: Building medical teamwork to provide appropriate support services
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words to us. And I will never forget them…
‘There’s something very wrong and you need to
get somebody to have a really good look at her.’
And it was from that point that she then con-
tacted the GP, our local doctor…I think it was
within three days, [child’s name] was having a CT
scan at the local hospital31 (supplementary data)
(from caregiver)

In the case of leukodystrophy, symptoms progress
rapidly even before diagnosis. Parents were left with
the uncertainty of why their children gradually lost
the ability to perform activities that they could pre-
viously execute.

…he was speaking very well compared to
others his age. He was very talkative and fine
at two. At that age then he began to slow down
speaking and slowly but surely losing all his
ability. He was really quite well developed at
two years of age as a little boy but over the
course of about nine months all that disap-
peared on him. From that age of two to three
where he lost his physical ability before his
mental faculties was very traumatic for him
and for us and physically painful and emotion-
ally upsetting and confusing and distressing for
[Name] and for us. It was terrible to watch
him.33(p.5) (from parent)

Category 2.2: Lack of knowledge and coordination
among medical personnel
This category was formed from 4 findings sourced
from 4 studies.13,18,31,32 Because the 3 diseases in-
cluded in this review are rare, health care providers
may not have sufficient knowledge of them. Due to
this lack of knowledge, patients received a delayed
diagnosis or lost the opportunity to receive appro-
priate care.

The doctor sent us to an endocrine doctor,
which told us, “Have him drink more milk.
He’s just on the slower scale. He’s just got
developmental and cognitive delays.” So, time
went past and… we kept seeing more problems,
like with motor skills. He was real clumsy,
things like that. So, I went into the doctor’s
office since it was a new doctor and laid down
the medical records…He reviewed the notes and

we started from there, going through even
allergy specialists, you name it. It took us, it
seemed forever, to get into neurology.31 (supple-
mentary data) (from caregiver)

In addition, patients with these diseases, which can
present with a variety of symptoms, were followed
up in multiple departments. Patients’ families com-
plained about the lack of cooperation between the
departments.

At the very beginning, we took our child to XX
Psychosomatic Clinic. There, they wrote us a
referral to a neurologist who performed an
exam. From the eye clinic, we were introduced
to the head of XX Eye Clinic. So we came and
went many times. Finally, we were dealing with
National Taiwan University Hospital. None of
these doctors are in the same place. If they were
in the same location, they could discuss the
child’s symptoms with each other.18(p.32) (from
parent)

Within the existing system to support patients and
their families living at home, there were problems
with coordination among medical personnel and
adjusting to the family’s desired care and lifestyle.
The patient’s parents wanted the doctor to visit their
home to ensure not only the patient’s health, but also
that of the entire family.

[…] I needed the [ESF(Estratégia Saúde da Fa-
mília; Family Health Strategy)] doctor twice to
come here to see my son. […] I asked the doctor
to come again on a different day. He said:
“Wasn’t he going to make an appointment?”.
He sent a nurse. Now doctor has changed, a
doctor working there, female doctor, I do not
remember her name. Even without inviting her,
she came here to visit him. So I think just like
him [the doctor], he has an obligation to visit,
mainly, a patient like him, and it was a failure,
because if it is a “family health”, then they need
to visit the houses. We needed him, but he didn’t
come to help us, he told me to take him to the
public hospital and he would provide the trans-
port… in a way to say do not come. We did
provide the transport anyway to take him.32
(p.162) (from parent)
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Category 2.3: Lack of social support services and
information for children with a disability
This category was formed from 5 unequivocal
findings sourced from 4 studies.17–19,34 As the
disease progressed, patients with leukodystrophy
experienced a decline in physical function and
various handicaps in their daily lives. Patients’
primary caregivers were their parents who are
responsible for their daily care. Parents sought
ways to care for their children and social resources
for better support.

I was carrying the child in my arms to the bath
and washing them; I didn’t know at the time
that I could purchase a shower chair if I re-
quested one. Everyone taught me about the
physical transformation and mucus problems,
so I knew how to handle such things. Thinking
about it now, the techniques everyone (treat-
ment nurses) taught me were invaluable. I wish
I had learned about them sooner.18(p.33) (from
parent)

Children with disabilities received more appropriate
care when integrated support was provided through
collaboration among multiple departments and pro-
fessions rather than support from each department
independently. Some family members saw a physi-
cian, but were recommended to see a physical ther-
apist, speech therapist, or other professional in the
rehabilitation department.

This was the second time. The first one I
went there and thanks God we got a speech
therapist and a physical therapist through
the child’s prosecutor. But they only have a
limited amount of sessions, and when they end
we have to start the process again. When
they were ending I took the reports of the
physical therapist and the speech therapist. I
took them there and they said: No, now they
are sending you to the rehabilitation center,
they have the conditions to care for you.34(p.4)

(from parent)

However, patients and parents were not fully in-
formed about support and social resources. The
parents actively tried to utilize social resources. In
particular, parents wanted society as a whole to

address the issue of who is responsible for the care
of children after the death of a parent.

We didn’t obtain much assistance from the gov-
ernment and the [Taiwan Foundation for Rare
Disorders]. I hope these two organizations can
take ALD more seriously, so we don’t need to
seek the resources ourselves. I am worried about
who will take care of my son after I am gone. I
get so scared every time I think about this issue.
What can I do? Nobody can answer my ques-
tion, not even God. The government should do
something about it. The government should
sponsor some community programs to take care
of children like my son.17(p.202) (from parent)

In addition, insurance coverage is an issue for pa-
tients with leukodystrophy. The treatment of rare
diseases, such as leukodystrophy, is evolving, and
the development of new drugs and use of existing
drugs are being considered. However, parents were
troubled by the lack of insurance coverage and the
possibility of not receiving high-cost treatment based
on the latest findings.

For her, you might need a drug that is proven
for cystic fibrosis, but we know for a fact that
she has some of the same lung issues, but we
may not be able to get the insurance to cover
that equipment or that drug because we don’t
have the background that says, “Oh yeah, they
will work for MLD too.”19(p.5) (from parent)

Synthesized finding 3: Coordinating family
functions to accept and cope with the disease
The third synthesized finding comprised 5 categories:
difficulty in accepting the disease, parental guilt,
impact of diagnosis on families, care becomes burden,
and division of roles within family. These
were sourced from 19 findings across 8 studies
(Figure 4).13,16–20,33,34 The levels of credibility for the
findings in this synthesized finding were unequivocal
for 16 and credible for 3.

Receiving a diagnosis of one of the target diseases
affected family functions, first, because the diseases
lead to severe disabilities and second, because the
diseases are hereditary. Inherited disease traits can
also affect siblings and relatives. When patients were
diagnosed, the family did not easily accept the
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diagnosis. Along with grieving for the patient’s
future comes parental guilt. Additionally, caring
for children with disabilities was a major burden
on the family. Thus, the family member who
received the diagnosis faced many difficulties. How-
ever, family members attempted to cope with those

difficulties by sharing their roles and coordinating
family functions.

Category 3.1: Difficulty in accepting the disease
This category was formed from 5 unequivocal find-
ings sourced from 4 studies.16–18,20 For the parents,

Figure 4: Synthesized finding 3: Coordinating family functions to accept and cope with the disease
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accepting their children’s disease was difficult.
Moreover, parents were greatly impacted by the
knowledge that their child, who previously had been
developing to a certain degree, now had a progres-
sive disease.

At the time, I didn’t know what ALD actually
was, so I had no idea how the disease would
progress. I watched a video on the Internet and
thought, ‘I can never accept this.’ It was such a
terrifying thing. The idea that our own child
would change like that—we didn’t believe it at
all…18(p.30) (from parent)

The first two weeks, I just laid in bed and cried.
Between the hours of 7 and 7, I got up and I was
on remote control … but as soon as the children
were back in bed, I was curled up in my bed in
the foetal position just thinking, this cannot be
happening to my child.20(p.1331) (from parent)

Parents living with children with progressive diseases
such as leukodystrophy experienced immeasurable
anguish. The parents were grieving and considered
dying alongside their children.

It was like hearing a life sentence. I was very sad
and felt hopeless. The progressive deterioration
caused by the disease was just like a volcano
erupting; the disease spread and ruined the func-
tion of various body organs. It’s unbearable to
me, both physically and spiritually. My son was
hospitalized when the tragic earthquake hit Tai-
wan. I wished the hospital had been crushed by
the earthquake, so my son and I could have died
together.17(p.199) (from parent)

However, parents sometimes chose, as a coping
mechanism, not to think too deeply about their
children’s condition. Parents often received negative
information at the time of diagnosis, such as the
progression of symptoms, severity of disability, lack
of curative treatment, and poor prognosis. In partic-
ular, being told of the diagnosis immediately after
the birth of the child and before the appearance of
symptoms, as in the case of a newborn screening,
was a significant burden for parents.

I try not to think about the future too much
because it freaks me out. I try to envision

positive things, but if I think too far in the future
sometimes my mind goes: What if he’s in a
wheelchair? What if he’s dead? So I really don’t
think about it very often. I guess that’s the way
that I deal with it.16(p.5) (from parent)

Category 3.2: Parental guilt
This category was formed from 2 unequivocal find-
ings sourced from 2 studies.17,18 MLD, ALD, and
Krabbe disease are hereditary diseases, and parents
are informed about this by their health care provid-
ers at the time of diagnosis. ALD, in particular, is a
severe form of X-linked disease in boys that may be
due to inheritance of the X chromosome from the
mother. Therefore, mothers of children with ALD
experienced guilt that their children had the disease.

Our oldest child had spoken with their teacher.
‘Why did Mom give me this sickness? I don’t
want to die yet. My little brother can’t walk
anymore and he can’t eat anything, he just lies
in bed. It’s so scary.’ I ask him for forgiveness
every day—(here the mother stopped speaking
and was lost for words, with tears in her eyes
and a blank expression)—I tell them I’m sorry
that both of them got sick…18(p.31) (from
parent)

Parents questioned why only the child had devel-
oped the disease and blamed themselves, as none
of the child’s siblings or relatives had developed
the disease.

My big sister has four sons, my second sister has
six sons and my third sister has one son. All their
sons are healthy. They are around 30 to 40 years
old. Why me? Why do I have this bad gene?
They (doctors) said it is a 50% of chance (to get
the disease), but I think it’s 100%. What I have
done? I feel guilty for bringing my sons to this
world.17(p.200) (from parent)

Category 3.3: Impact of diagnosis on families
This category was formed from 4 findings (3
unequivocal; 1 credible) sourced from 4 stud-
ies.16,17,20,33 A diagnosis of leukodystrophy affected
not only the patient but the entire family. Because of
the hereditary nature of the disease, the patient’s
siblings could also be patients or carriers. Therefore,
while early diagnosis and follow-up is recommended,
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there was an additional conflict for parents to receive
test results of siblings and family members.

If my daughter had the gene, the next generation
needs to be protected from inheriting the disease
by taking precautions. I know I should take her
for a genetic testing to confirm the outcome. But
I am scared of the outcome.17(p.200) (from
parent)

However, a sibling’s new diagnosis from testing was
not necessarily a negative experience. The parent
said that, thanks to the patient, the early diagnosis
allowed their sibling to receive early treatment and
support in the future.

It did and it absolutely has I will be forever
grateful for his early diagnosis thanks to his
older sister.33(p.10) (from parent)

Category 3.4: Care becomes burden
This category was formed from 4 findings (2
unequivocal; 2 credible) sourced from 4 stud-
ies.13,16,18,19 Patients with leukodystrophy gradually
lost physical function and required a variety of care
in their daily lives, and many of the caregivers were
their parents; for example, patients gradually
required care such as suctioning of phlegm, tube
feeding, and changing clothes. Parents and family
members adjusted from their lives prior to the
diagnosis to lives in which they focused on caring
for the patient. However, parents and family mem-
bers also had jobs and their own lives, and chang-
ing their lives was not easy. In this context, patient
care was a burden and caused an emotional
impact.

Showing up on time … completing assignments
… or maintaining a job.13(p.1461) (from caregiver)

He [husband] went into a depression. We didn’t
have any means of communication. I eventually
got him to go to therapy, but even during his
time in therapy, he wasn’t coming home and
talking to me. It’s been a rough almost two
years.16(p.5) (from parent)

In addition to the direct burden, parents also felt
psychologically burdened by having to use their
insurance for many treatments and support.

It goes back to walking around in somebody
else’s shoes and trying to figure it out. It is not
like we are trying to take advantage of anybody
when we have kids with rare genetic illnesses. It
is very difficult.19(p.5) (from parent)

Although parents were suffering, they also consid-
ered how to respond to the situation by taking care
of their children and learning what to do while
continuing to work.

I was taking care of the child full-time at that
point. Although it was dreadful, I had to study
up. There wasn’t anyone to help me at home. So I
researched…and researched…and researched…
that was the only way I could help him. Taking
care of my child is everything. There is nothing
else.18(p.31) (from parent)

Category 3.5: Division of roles within family
This category was formed from 4 unequivocal find-
ings sourced from 2 studies.17,34 When parents
and family members faced various challenges, they
attempted to coordinate family functions and share
their respective roles to cope with the challenges.

My husband and I quarreled with each other
sometimes, but my husband has never blamed
me for passing the gene on to my son. We
became even closer after my son’s disease. We
(participant and her husband) help each other.
Even my mother-in-law has never blamed any-
one.17(p.201) (from parent)

In particular, the roles were divided between hus-
band and wife. By coordinating each other’s lives
and taking care of their children, the parents felt they
were a team.

It’s like that, she takes care during the day and I
arrive at night… it’s like that in here, it’s like in a
hospital, one day she sleeps with him, the other I
sleep, we take turns.34 (p.4) (from parent)

Discussion

The synthesized findings in this review revealed the
experiences of parents and family members of pa-
tients with MLD and ALD. Although this review did
not identify any articles in which the patients
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themselves were included, it is possible that family
members were also patients or carriers, due to the
characteristics of the hereditary disease.

Leukodystrophy is a progressive disease, and the
importance of care for the progression of physical
symptoms and severity of disability was evident in
the review findings. A previous review of patients
with similar rare diseases and their family members
showed the burden of symptoms and treatment ow-
ing to disease progression.35 Another review noted
the challenges of living as patient with a rare disease
and the challenges in the health care system.36

Other findings from the current review suggested
that medical personnel responsible for providing
support to patients and family members lacked
knowledge and cooperation, and that there was a
need to create a system to provide appropriate sup-
port. It was evident that family members were trying
to adjust roles to provide care for patients and to
manage challenges and conflicts.

Patient care
Synthesized finding 1 (providing care by family mem-
bers and health care providers as physical symptoms
progress) indicates that the patient’s family members
assemble support for the condition in the face of
progressive symptoms and declining ADLs. The loss
of functions previously acquired, a hallmark of leu-
kodystrophy, had a profound impact on the family
members.30,31 Information about disease progression
and prognosis was painful for families. However,
once the patient’s disease status was accepted, the
family could create a system to provide care tailored
to the patient’s individual condition and needs.18,20

These findings suggest that tailoring appropriate care
to progressive symptoms contributes to the
patient’s QOL.

Patients with leukodystrophy demonstrate cogni-
tive and neurological decline and physical symp-
toms.1 Enzyme replacement therapy, HSCT, and
gene therapy are currently being initiated for the
treatment of leukodystrophies37; however, large pro-
teins are restricted by the blood–brain barrier, and
enzyme replacement therapy cannot resolve central
nervous system symptoms.1 HSCT is associated with
risk of complications and is expected to be effective
only before the onset of symptoms. Although gene
therapy is still in its infancy, it is expected to slow
demyelination and maintain cognitive function and
motor development.38 Expert consensus on the

application and effectiveness of these treatments is
being developed, and the accumulation of informa-
tion by registries is being considered.39 Meanwhile,
supportive care is important for patients after the
progression of symptoms. Previous studies of pa-
tients with MLD and ALD in Japan have shown
examples of supportive care through enteral nutri-
tion, tracheostomies, and home ventilators.4 There-
fore, in supporting patients with leukodystrophy
and their families, it is important to tailor support
to their individual needs.

Medical system
Synthesized finding 2 (building medical teamwork to
provide appropriate support services) indicates an
urgent need to establish a support system for pa-
tients with leukodystrophy, as families navigate 3
challenges identified within our categories: delayed
diagnosis, lack of knowledge of medical personnel,
and lack of support services. Among leukodystro-
phies, the speed of progression varies with the type
of disease. Patients and family members experienced
discomfort and visited a doctor, but a diagnosis was
not immediately reached.17,33 While parents noticed
changes in their child, in some cases, child care
workers who were involved with the child on a
regular basis also noticed changes.31 To reduce the
delay in diagnosis, a diagnostic algorithm combining
imaging and genetic testing has been proposed for
early diagnosis and treatment.40,41 The inclusion of
these leukodystrophies in newborn screening has
been considered, with Krabbe disease a target dis-
ease in some areas.10 Early diagnosis after consulta-
tion is expected to lead to more treatment options
that can halt disease progression and reduce the
psychological burden on the family.

Because leukodystrophies are rare diseases, there
are few medical professionals who specialize in
them. The lack of experts leads to delays in diagnosis
and provision of appropriate treatment.33,42 In addi-
tion, lack of knowledge on the part of health care
providers could lead to patient and family con-
cerns.35 Furthermore, as the disease progresses, pa-
tients with leukodystrophy have reduced ADLs and
require multiple supports. Patients and families are
required to select and combine these support ser-
vices. There is also a challenge to build relationships
between supporters and health care providers
involved in patient care.42 Supporters include thera-
pists (eg, physical therapists), home living support
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positions (eg, home care workers for patients), and
nursery teachers and caregivers for day care services
in the community. In addition to physicians and
nurses, patients with leukodystrophy need support
from these professionals, as various types of care are
required as the disease progresses.

It is necessary to promote understanding of leuko-
dystrophy across the medical profession.Many health
care providers have no experience with patients with
leukodystrophy, and the lack of knowledge may af-
fect a trusting relationship.13,31 This lack of knowl-
edge extends to other lysosomal diseases besides leu-
kodystrophy.35 For patients and their families to
receive appropriate care, there must be a system in
which leukodystrophy specialists and other health
care providers can work together. Proper coordina-
tion among supporters leads to smooth service deliv-
ery. Patients present with a wide variety of symptoms,
requiring visits to multiple departments and a combi-
nation of services, which can be burdensome for
families.18 It results in both a procedural and financial
burden to obtain services.42 Therefore, it is desirable
to have a service coordinator who plans comprehen-
sive support for patients and their families.

Family support
Synthesized finding 3 (coordinating family functions
to accept and cope with the disease) indicates that
families need support through the process of accept-
ing and coping with the impact of the diagnosis and
the burden of caregiving. Accepting the diagnosis of
leukodystrophy in children is difficult for parents
and family members.16–18,20 The regression of a
child’s condition is unacceptable, especially when
prior to the onset of the disease, the child had grown
and developed almost identical to that of a child
without leukodystrophy. Moreover, being told that
the disease is hereditary makes the parents feel
guilt.17,18 However, there were positive aspects, such
as the patient’s diagnosis leading to an early diag-
nosis in their siblings.33 Therefore, it is important to
address the family’s psychological needs in cooper-
ation with medical specialists and genetic counselors
to provide support.

The impact of the diagnosis and the care burden
on parents and caregivers should be fully considered.
A survey of caregivers of patients with MLD
revealed that the care of the children affected not
only the health of the caregivers, but also their social
and family functioning.43 Leukodystrophies also

affect the health and reproductive planning of par-
ents and siblings. Therefore, in addition to the pa-
tient, supporters (eg, nurses, therapists, care work-
ers, social workers) are expected to assess the burden
on caregivers and family members, and to offer
additional support or resources if necessary.

In addition, the burden of caring for a child with a
disability is significant for the family, compelling
them to make changes to their lifestyle.13,16,18,19 A
diagnosis of leukodystrophy may cause parents
to stop working or lead to a deterioration in their
marital relationships.43 However, some families
changed roles and made adjustments to their lives
as a family, including their children with leukodys-
trophy.17,34 Supporters are expected to provide
appropriate information and help coordinate family
functions so that the family can accept the disease
and live with the patient at home.

Limitations
One limitation of this review concerns the quality of
the studies. According to the JBI critical appraisal
checklist for qualitative studies,21 the method-
ological quality of the included studies was not high,
and one study with missing methodological descrip-
tions was included.20 Furthermore, the credibility of
the synthesized findings were low or very low. This
was due to many of the papers missing adequate
descriptions of the methodology, and items related
to the trustworthiness of qualitative research. As a
result of the poor quality of the studies, the confi-
dence level of the recommendations produced in this
review may be low. In addition, some studies were
translated into Japanese and English, which could
have led to a loss of meaning and incorrect interpre-
tation; however, the translations were done by
native speakers of each language, thereby mitigating
the impact of potential translation issues.

Another limitation is that no papers on patients
with Krabbe disease were identified. Of the 3 dis-
eases covered by this review, Krabbe disease is
believed to be the least prevalent, and there is a lack
of research on the experiences of patients and their
families.

Furthermore, the protocol for this review in-
cluded family members as well as patients, but all
of the included studies involved parents or family
members. Depending on the form of leukodystro-
phy, patients’ cognitive function declines quickly
after disease onset,2 thus making it difficult for them
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to participate in qualitative research through inter-
views. However, some female carriers of ALD and
patients with Addison disease can speak; therefore,
further investigations are needed.

Conclusions

The synthesis of the studies in this review provided
insight into the experiences of families who have a
member with MLD or ALD. In supporting patients
and their families, this review suggests that it is
necessary to provide appropriate care to patients,
develop medical systems to make this possible, and
provide support to families.

The methodological quality of the studies in-
cluded in the review and the description of the arti-
cles were lacking. As a result, the confidence of the
synthesized findings is low or very low. Therefore, it
is necessary to exercise caution when interpreting the
recommendations that follow.

Recommendations for practice
These recommendations were developed based on
the findings of this review and graded based on JBI
guidance.44 Grade “A” indicates a strong recom-
mendation and Grade “B” indicates a weak recom-
mendation Three aspects of support for patients
with MLD or ALD and their families were identified
as patient care, medical system, and family support
there are 6 recommendations for practice:
i) To maintain patient QOL, each patient’s needs

should be identified by health care providers
and the plans of care should be individualized
based on the needs of the patients and their
families. The health care provider and family
should continue to discuss supportive care and
end-of-life care so that this can be introduced at
the appropriate time. (Grade B)

ii) Medical specialists, health care providers, and
other care providers, such as childcare workers
or teachers, should collaborate and provide
information to patients and their families to
facilitate early diagnosis and early treatment.
(Grade B)

iii) Screening of newborns and a diagnostic algo-
rithm that combines imaging and genetic testing
is suggested to improve early diagnosis.
(Grade B)

iv) Education about leukodystrophy is particularly
important for health care providers involved in

pediatric care. Health care providers in pediat-
ric care should receive education about the
signs and diagnosis of leukodystrophy, as well
as the care requirements of individuals diag-
nosed with leukodystrophy and their families.
(Grade B)

v) Coordinated care from a multidisciplinary
team is required. A coordinator who works
with the patients and the families to assist with
the planning of comprehensive care and sup-
port is recommended. (Grade B)

vi) Ongoing professional support and counseling
for parents and other family members is sug-
gested to provide emotional support to the
families of children with leukodystrophy.
(Grade B)

Recommendations for research
Based on the challenges encountered in this system-
atic review, the following 4 recommendations for
future studies were developed:
i) To clarify the quality of the qualitative research,

the philosophical background, researchers’ at-
tributes, influence of the researcher on the
research, and consistency between methodology
and analytical method should be clearly stated.

ii) Future studies on the experiences of patients
with Krabbe disease and their families should
be conducted.

iii) Studies should be conducted with patients who
are able to talk about their experiences, such as
patients with adrenomyeloneuropathy, Addi-
son type and female carriers of ALD, and
adult-type MLD.

iv) Studies should be conducted that collect longi-
tudinal data on the experiences of patients with
leukodystrophy and their families, rather than
cross-sectional or retrospective studies. It is
hoped that longitudinal studies will include
identifying changes in experience with novel
therapeutic interventions, such as gene therapy.
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Appendix I: Search strategy

MEDLINE (Ovid)
Search conducted: November 18, 2022

Search Query
Records
retrieved

#1 exp lysosomal storage diseases/ or exp peroxisomal disorders/ 33,084

#2 (leukodystrophy or metachromatic or Krabbe or adrenoleukodystrophy).ti. or (leukodystrophy or metachromatic or Krabbe or
adrenoleukodystrophy).ab. or (leukodystrophy or metachromatic or Krabbe or adrenoleukodystrophy).kw.

7610

#3 1 or 2 37,145

#4 (patient or patients or participant or participants or family or families or mother or mothers or father or fathers or parents or
grandparent or grandparents or grandfather or grandfathers or grandmother or grandmothers or child or children or sibling or
siblings or carer or carers or caregiver or caregivers).ab.

9,350,665

#5 3 and 4 17,537

#6 (life or living or well-being or experience* or care or challeng* or advantag* or disadvantages or attitude or emotions or stress
or frustration or satisfact* or dissatisfact*).ab.

5,559,623

#7 exp Genetic Therapy/ or exp Hematopoietic Stem Cell Transplantation/ or Bone Marrow Transplantation/ or Cord Blood Stem
Cell Transplantation/ or gene therapy.ab. or hematopoietic stem cell transplantation.ab. or bone marrow transplantation.ab. or
cord
blood stem cell transplantation.ab.

183,460

#8 6 or 7 5,708,536

#9 5 and 8 4474

CINAHL Plus (EBSCOhost)
Search conducted: November 18, 2022

Search Query
Records
retrieved

S1 (MH “Lysosomal Storage Diseases+”) or (MH “Peroxisomal Disorders+”) 3531

S2 TI(leukodystrophy or metachromatic or Krabbe or adrenoleukodystrophy) or AB(leukodystrophy or metachromatic or Krabbe or
adrenoleukodystrophy)

788

S3 S1 or S2 3972

S4 AB(patient or patients or participant or participants or family or families or mother or mothers or father or fathers or parents
or grandparent or grandparents or grandfather or grandfathers or grandmother or grandmothers or child or children or sibling
or siblings or carer or carers or caregiver or caregivers)

2,477,792

S5 S3 and S4 1955

S6 AB(life or living or well-being or experience* or care or challeng* or advantag* or disadvantages or attitude or emotions or
stress
or frustration or satisfact* or dissatisfact*)

1,731,483

S7 (MH “Gene Therapy”) or (MH “Hematopoietic Stem Cell Transplantation”) or (MH “Bone Marrow Transplantation+“) or AB(“gene
therapy” or “hematopoietic stem cell transplantation” or “bone marrow transplantation” or “cord blood stem cell transplantation”)

21,668

S8 S6 or S7 1,747,988

S9 S5 and S8 736
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APA PsycINFO (EBSCOhost)
Search conducted: November 18, 2022

Search Query
Records
retrieved

S1 TI(“lysosomal storage disease*” or “peroxisomal disorder*” or leukodystrophy or metachromatic or Krabbe or adrenoleukodystrophy)
or AB(“lysosomal storage disease*” or “peroxisomal disorder*” or leukodystrophy or metachromatic or Krabbe or
adrenoleukodystrophy) or KW(“lysosomal storage disease*” or “peroxisomal disorder*” or leukodystrophy or metachromatic
or Krabbe or adrenoleukodystrophy)

914

S2 AB(patient or patients or participant or participants or family or families or mother or mothers or father or fathers or parents or
grandparent or grandparents or grandfather or grandfathers or grandmother or grandmothers or child or children or sibling or
siblings or carer or carers or caregiver or caregivers)

2,063,238

S3 S1 and S2 618

S4 AB(life or living or well-being or experience* or care or challeng* or advantag* or disadvantages or attitude or emotions or stress
or frustration or satisfact* or dissatisfact*)

1,992,941

S5 (DE “Gene Therapy”) or AB(“gene therapy” or “hematopoietic stem cell transplantation” or “bone marrow transplantation” or
“cord blood stem cell transplantation”)

1592

S6 S4 or S5 1,993,836

S7 S3 and S6 159

Scopus
Search conducted: November 18, 2022

Search Query
Records
retrieved

#1 TITLE-ABS-KEY (“lysosomal storage disease*” or “peroxisomal disorder*” or leukodystrophy or metachromatic or Krabbe or
adrenoleukodystrophy)

18,438

#2 ABS(patient or patients or participant or participants or family or families or mother or mothers or father or fathers or parents
or grandparent or grandparents or grandfather or grandfathers or grandmother or grandmothers or child or children or sibling
or siblings or carer or carers or caregiver or caregivers)

12,478,025

#3 #1 and #2 8614

#4 ABS(life or living or well-being or experience* or care or challeng* or advantag* or disadvantages or attitude or emotions or
stress or frustration or satisfact* or dissatisfact*)

13,728,872

#5 ABS(“gene therapy” or “hematopoietic stem cell transplantation” or “bone marrow transplantation” or “cord blood stem cell
transplantation”)

92,126

#6 #4 or #5 13,801,383

#7 #3 and #6 2354
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MedNar
Search conducted: November 18, 2022

Search Query
Records
retrieved

#1 (“lysosomal storage diseases” or “peroxisomal disorders” or leukodystrophy or metachromatic or Krabbe or adrenoleukodystrophy)
and (patient or patients or participant or participants or family or families or mother or mothers or father or fathers or parents or
grandparent or grandparents or grandfather or grandfathers or grandmother or grandmothers or child or children or sibling or
siblings or carer or carers or caregiver or caregivers) and ((life or living or well-being or experience or care or challenge
or advantage or disadvantages or attitude or emotions or stress or frustration or satisfaction or dissatisfaction) or

(“genetic therapy” or “hematopoietic stem cell transplantation” or “bone marrow transplantation” or “cord blood
stem cell transplantation” or “gene therapy”))

54
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Appendix II: Ineligible studies following full-text review

1. Ammann-Schnell L, Groeschel S, Kehrer C, Frölich S, Krägeloh‑Mann I. The impact of severe rare chronic
neurological disease in childhood on the quality of life of families - a study on MLD and PCH2. Orphanet J
Rare Dis. 2021;16(1):211.

Reason for exclusion: Ineligible study design

2. Anderson M, Elliott EJ, Zurynski YA. Australian families living with rare disease: experiences of
diagnosis, health services use and needs for psychosocial support. Orphanet J Rare Dis. 2013;8(1):22.

Reason for exclusion: Ineligible participant characteristics

3. Barrell C. Juvenile metachromatic leukodystrophy: understanding the disease and implications for nursing
care. J Pediatr Oncol Nurs. 2007;24(2):64–9.

Reason for exclusion: Ineligible phenomena of interest

4. Baumann M, Korenke GC, Weddige-Diedrichs A, Wilichowski E, Hunneman DH, Wilken B, et al.
Haematopoietic stem cell transplantation in 12 patients with cerebral X-linked adrenoleukodystrophy. Eur J
Pediatr. 2003;162(1):6–14.

Reason for exclusion: Ineligible phenomena of interest

5. Beckmann NB, Miller WP, Dietrich MS, Orchard PJ. Quality of life among boys with adrenoleukodystro-
phy following hematopoietic stem cell transplant. Child Neuropsychol. 2018;24(7):986–98.

Reason for exclusion: Ineligible phenomena of interest

6. Bedin K, Carvalho E, Silva MJ, Guerra PH, Oliveira Friestino JK. Rare diseases and public health
practices: experiences report of medical training. Revista de Atencao Primaria a Saude. 2021;24(4):780–7.

Reason for exclusion: Ineligible phenomena of interest

7. Beltran-Quintero ML, Bascou NA, Poe MD, Wenger DA, Saavedra-Matiz CA, Nichols MJ, et al. Early
progression of Krabbe disease in patients with symptom onset between 0 and 5 months. Orphanet J Rare
Dis. 2019;14(1):46.

Reason for exclusion: Ineligible phenomena of interest

8. Beschle J, Doring M, Kehrer C, Raabe C, Bayha U, Strolin M, et al. Early clinical course after
hematopoietic stem cell transplantation in children with juvenile metachromatic leukodystrophy. Mol Cell
Pediatr. 2020;7(1):12.

Reason for exclusion: Ineligible phenomena of interest

9. Blackwell K, Gelb MH, Grantham A, Spencer N, Webb C, West T. Family attitudes regarding newborn
screening for Krabbe disease: results from a survey of leukodystrophy registries. Int J Neonatal Screen.
2020;6(3):66.

Reason for exclusion: Ineligible study design

10. Boucher AA, Miller W, Shanley R, Ziegler R, Lund T, Raymond G, et al. Long-term outcomes after
allogeneic hematopoietic stem cell transplantation for metachromatic leukodystrophy: the largest single-
institution cohort report. Orphanet J Rare Dis. 2015;10(1):94.

Reason for exclusion: Ineligible phenomena of interest
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11. Cappa M, Bertini E, Cambiaso P, Del Balzo P, Di Capua M, Milani L, et al. Adrenoleukodystrophy:
clinical and therapeutical aspects in the Italian experience. Rivista Italiana di Pediatria. 1994;20(2):130–7.

Reason for exclusion: Ineligible study design

12. Carlson AM, Huffnagel IC, Verrips A, van der Knaap MS, Engelen M, Van Haren K. Five men with
arresting and relapsing cerebral adrenoleukodystrophy. J Neurol. 2021;268(3):936–40.

Reason for exclusion: Ineligible phenomena of interest

13. Chen X, Gill D, Shaw P, Ouvrier R, Troedson C. Outcome of early juvenile onset metachromatic
leukodystrophy after unrelated cord blood transplantation: a case series and review of the literature. J Child
Neurol. 2016;31(3):338–44.

Reason for exclusion: Ineligible phenomena of interest

14. Corre CS, Grant N, Sadjadi R, Hayden D, Becker C, Gomery P, et al. Beyond gait and balance: urinary
and bowel dysfunction in X-linked adrenoleukodystrophy. Orphanet J Rare Dis. 2021;16(1):1–11.

Reason for exclusion: Ineligible phenomena of interest

15. Costakos D, Abramson RK, Edwards JG, Rizzo WB, Best RG. Attitudes toward presymptomatic testing
and prenatal diagnosis for adrenoleukodystrophy among affected families. Am J Med Genet. 1991;
41(3):295–300.

Reason for exclusion: Ineligible phenomena of interest

16. Duffner PK, Barczykowski A, Kay DM, Jalal K, Yan L, Abdelhalim A, et al. Later onset phenotypes of
Krabbe disease: results of the world-wide registry. Pediatr Neurol. 2012; 46(5):298–306.

Reason for exclusion: Ineligible phenomena of interest

17. Escolar ML, Poe MD, Provenzale JM, Richards KC, Allison J, Wood S, et al. Transplantation of
umbilical-cord blood in babies with infantile Krabbe’s disease. N Engl J Med. 2005;352(20):2069–81.

Reason for exclusion: Ineligible phenomena of interest

18. Fiumara A, Lanzafame G, Arena A, Sapuppo A, Raudino F, Praticò A, et al. COVID-19 pandemic
outbreak and its psychological impact on patients with rare lysosomal diseases. J Clin Med. 2020;9(9):1–7.

Reason for exclusion: Ineligible participant characteristics

19. Furlan FLS, Lemes MA, Suguimatsu LCF, Pires CTF, Santos MLSF. X-linked adrenoleukodystrophy in
Brazil: a case series. Rev Paul Pediatr. 2019;37(4):465–71.

Reason for exclusion: Ineligible phenomena of interest

20. Gassas A, Raiman J, White L, Schechter T, Clarke J, Doyle J. Long-term adaptive functioning outcomes
of children with inherited metabolic and genetic diseases treated with hematopoietic stem cell transplanta-
tion in a single large pediatric center: parents’ perspective. J Pediatr Hematol Oncol. 2011;33(3):216–20.

Reason for exclusion: Ineligible phenomena of interest

21. Genevaz D, Arnoux A, Marcel C, Brassier A, Pichard S, Feillet F, et al. Transition from child to adult
health care for patients with lysosomal storage diseases in France: current status and priorities-the
TENALYS study, a patient perspective survey. Orphanet J Rare Dis. 2022;17(1):1–9.

Reason for exclusion: Ineligible phenomena of interest
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22. Godbole NP, Sadjadi R, DeBonoMA, Grant NR, Kelly DC, James PF, et al.Gait difficulties and postural
instability in adrenoleukodystrophy. Front Neurol. 2021;12:684102.

Reason for exclusion: Ineligible phenomena of interest

23. Goutières F, Boulloche J, Bourgeois M, Aicardi J. Leukoencephalopathy, megalencephaly, and mild
clinical course. A recently individualized familial leukodystrophy. Report on five new cases. J Child Neurol.
1996;11(6):439–44.

Reason for exclusion: Ineligible phenomena of interest

24. Hofereiter J, Smith MD, Seth J, Tudor KI, Fox Z, Emmanuel A, et al. Bladder and bowel dysfunction is
common in both men and women with mutation of the ABCD1 gene for X-linked adrenoleukodystrophy.
JIMD Rep. 2015;22:77-83.

Reason for exclusion: Ineligible phenomena of interest

25. Huffnagel IC, Van Ballegoij WJC, Van Geel BM, Vos JMBW, Kemp S, Engelen M. Progression
of myelopathy in males with adrenoleukodystrophy: towards clinical trial readiness. Brain. 2019;
142(2):334–43.

Reason for exclusion: Ineligible phenomena of interest

26. Jui-Chun F, Wei-Wen WU, Miao-Ju C, Shu-Yuan L, Su-Fen C. The long-term care experiences and care
needs of parents caring for children with adrenoleukodystrophy. Hu Li Za Zhi. 2019;66(1):27–37.

Reason for exclusion: Duplicate study

27. Karabulut SD, Yıldırım RV, Çelik ZY. Ethical issues encountered within the context of an adrenoleu-
kodystrophy case. Gazi Med J. 2020;31(2):219–23.

Reason for exclusion: Ineligible study design

28. Kauffmann E. Parents experienced cycles of defining and managing adversity in caring for a child with a
chronic progressive illness [commentary on Gravelle AM. Caring for a child with a progressive illness during
the complex chronic phase: parents’ experience of facing adversity. J Adv Nurs. 1997;25(4):738-45]. Evid
Based Nurs. 1998;1(1):28–28.

Reason for exclusion: Ineligible study design

29. Kay-Rivest E, Khendek L, Bernard G, Daniel SJ. Pediatric leukodystrophies: the role of the
otolaryngologist. Int J Pediatr Otorhinolaryngol. 2017;101:141–4.

Reason for exclusion: Ineligible phenomena of interest

30. Kolodny EH, Raghavan S, Krivit W. Late-onset Krabbe disease (globoid cell leukodystrophy): clinical
and biochemical features of 15 cases. Dev Neurosci. 1991;13(4–5):232–9.

Reason for exclusion: Ineligible phenomena of interest

31. Kuratsubo I, Suzuki Y, Shimozawa N, Kondo N. Parents of childhood X-linked adrenoleukodystrophy:
high risk for depression and neurosis. Brain Dev. 2008;30(7):477–82.

Reason for exclusion: Ineligible phenomena of interest

32. Langan TJ, Barczykowski A, Jalal K, Sherwood L, Allewelt H, Kurtzberg J, et al. Survey of quality of life,
phenotypic expression, and response to treatment in Krabbe leukodystrophy. JIMD Rep. 2019;47(1):47–54.

Reason for exclusion: Ineligible phenomena of interest
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33. Li X, Liu M, Lin J, Li B, Zhang X, Zhang S, et al. A questionnaire-based study to comprehensively assess
the status quo of rare disease patients and care-givers in China. Orphanet J Rare Dis. 2021;16(1):327.

Reason for exclusion: Ineligible phenomena of interest

34. Liao P, Gelinas J, Sirrs S. Phenotypic variability of Krabbe disease across the lifespan. Can J Neurol Sci.
2014;41(1):5–12.

Reason for exclusion: Ineligible study design

35. Malcolm C, Forbat L, Anderson G, Gibson F, Hain R. Challenging symptom profiles of life-limiting
conditions in children: a survey of care professionals and families. Palliat Med. 2011;25(4):357–64.

Reason for exclusion: Ineligible participant characteristics

36. McGowan R. Beyond the disorder: one parent’s reflection on genetic counselling. J Med Ethics. 1999;
25(2):195–9.

Reason for exclusion: Ineligible study design

37. Mehler Jacob C, Poulat AL, Ribrault A, Roubertie A, Frache S, Sevin C, et al. Clinical trials or palliative
care: do we have to choose? Medecine Palliative. 2018;17(5):314–22.

Reason for exclusion: Ineligible phenomena of interest

38. Olgaç A, Kasapkara ÇS, Açıkel B, Yıldız Y, Molla GK, Kılıç M. The COVID-19 pandemic and enzyme
replacement therapy in lysosomal storage disorders. J Pediatr Res. 2021;8(4):370–6.

Reason for exclusion: Ineligible participant characteristics

39. Page KM, Ream MA, Rangarajan HG, Galindo R, Mian AY, Ho ML, et al. Benefits of newborn
screening and hematopoietic cell transplant in infantile Krabbe disease. Blood Adv. 2022;6(9):2947–56.

Reason for exclusion: Ineligible phenomena of interest

40. Parini R, Pozzi K, Di Mauro S, Furlan F, Rigoldi M. Intravenous enzyme replacement therapy: hospital
vs home. Br J Nurs. 2010;19(14):892–4, 896–8.

Reason for exclusion: Ineligible participant characteristics

41. Peterson L, Siemon A, Olewiler L, McBride KL, Allain DC. A qualitative assessment of parental
experiences with false-positive newborn screening for Krabbe disease. J Genet Couns. 2022;31(1):252–60.

Reason for exclusion: Ineligible participant characteristics

42. Phelps M, Aicardi J, Vanier MT. Late onset Krabbe’s leukodystrophy: a report of four cases. J Neurol
Neurosurg Psychiatry. 1991;54(4):293–6.

Reason for exclusion: Ineligible phenomena of interest

43. Sakurai K, Ohashi T, Shimozawa N, Joo-Hyun S, Okuyama T, Ida H. Characteristics of Japanese
patients with X-linked adrenoleukodystrophy and concerns of their families from the 1st registry system.
Brain Dev. 2019;41(1):50–6.

Reason for exclusion: Ineligible phenomena of interest

44. Schaller J, Moser H, Begleiter ML, Edwards J. Attitudes of families affected by adrenoleukodystrophy
toward prenatal diagnosis, presymptomatic and carrier testing, and newborn screening. Genet Test. 2007;
11(3):296–302.

Reason for exclusion: Ineligible phenomena of interest
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45. Schwab ME, Brown JEH, Lianoglou B, Jin C, Conroy PC, Gallagher RC, et al. Fetal therapies and trials
for lysosomal storage diseases: a survey of attitudes of parents and patients. Orphanet J Rare Dis. 2022;
17(1):1–11.

Reason for exclusion: Ineligible participant characteristics

46. Sechi A, Macor D, Valent S, Da Riol RM, Zanatta M, Spinelli A, et al. Impact of COVID-19 related
healthcare crisis on treatments for patients with lysosomal storage disorders, the first Italian experience. Mol
Genet Metab. 2020;130(3):170–1.

Reason for exclusion: Ineligible participant characteristics

47. Sevin C, Barth M, Wilds A, Afriyie A, Walz M, Dillon A, et al. An international study of caregiver-
reported burden and quality of life in metachromatic leukodystrophy. Orphanet J Rare Dis. 2022;
17(1):1–16.

Reason for exclusion: Ineligible study design

48.Tirado Pedregosa G, Burgos Sánchez J. Managing the care of a patient with adrenoleukodystrophy.
Metas Enferm. 2008;11(1):55–60.

Reason for exclusion: Ineligible phenomena of interest

49. Tran C, Patel J, Stacy H, Mamak EG, Faghfoury H, Raiman J, et al. Long-term outcome of patients with
X-linked adrenoleukodystrophy: a retrospective cohort study. Eur J Paediatr Neurol. 2017;21(4):600–9.

Reason for exclusion: Ineligible phenomena of interest

50. Tullu MS, Muranjan MN, Kondurkar PP, Bharucha BA. Krabbe disease - clinical profile. Indian Pediatr.
2000;37(9):939–46.

Reason for exclusion: Ineligible phenomena of interest

51. Van Der Veldt N, Van Rappard DF, Van de Pol LA, Van Der Knaap MS, Van Ouwerkerk WJR, Becher
JG, et al. Intrathecal baclofen in metachromatic leukodystrophy. Dev Med Child Neurol. 2019;61(2):232–5.

Reason for exclusion: Ineligible phenomena of interest

52. Williams JK, Schutte DL. Benefits and burdens of genetic carrier identification. West J Nurs Res.
1997;19(1):71–81.

Reason for exclusion: Ineligible participant characteristics

53. Winkelman JW, Grant NR, Molay F, Stephen CD, Sadjadi R, Eichler FS. Restless legs syndrome in
X-linked adrenoleukodystrophy. Sleep Med. 2022;91:31–4.

Reason for exclusion: Ineligible phenomena of interest

54. Wright MD, Poe MD, Derenzo A, Haldal S, Escolar ML. Developmental outcomes of cord blood
transplantation for Krabbe disease. Neurology. 2017;89(13):1365–72.

Reason for exclusion: Ineligible phenomena of interest

55. de Dios García-Díaz J, López-Rodríguez M, Morales-Conejo M, Riera-Mestre A. Minority Diseases
Working Group from the Spanish Society of Internal Medicine. Understanding the ecosystem of patients
with lysosomal storage diseases in Spain: a qualitative research with patients and health care professionals.
Orphanet J Rare Dis. 2022;17(1):17.

Reason for exclusion: Ineligible participant characteristics
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56. van Rappard DF, de Vries ALC, Oostrom KJ, Boelens JJ, Hollak CEM, van der Knaap MS, et al. Slowly
progressive psychiatric symptoms: think metachromatic leukodystrophy. J Am Acad Child Adolesc Psychi-
atry. 2018;57(2):74–6.

Reason for exclusion: Ineligible phenomena of interest
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Appendix III: Studies ineligible following assessment of methodological quality

1. Amir Yazdani P, St-Jean ML, Matovic S, Spahr A, Tran LT, Boucher RM, et al. Experience of parents of
children with genetically determined leukoencephalopathies regarding the adapted health care services
during the COVID-19 pandemic. J Child Neurol. 2022; 37(4):237–45.

Reason for exclusion: The participant’s voice was not included, and inquiries to the authors did not yield any
new data.

2. Harrington M, Whalley D, Twiss J, Rushton R, Martin S, Huynh L, et al. Insights into the natural history
of metachromatic leukodystrophy from interviews with caregivers. Orphanet J Rare Dis. 2019;14(1):89.

Reason for exclusion: It was specified that the participant’s voice was not included to prevent identification
of the participants due to the rarity of the disease.

3. Perifano A, Scelles R. [Psychological distress of children with progressive diseases and multiple disabilities:
a crossed analysis]. Arch Pediatr. 2015;22(9):916–23. [French]

Reason for exclusion: The participant’s voice was not included, and inquiries to the authors were not
returned.
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Appendix IV: Characteristics of included studies

Brown et al.,30 2018

Methodology Scale development

Data collection In-depth concept elicitation interviews using a semi-structured interview guide

Participants 5 caregivers of individuals with juvenile MLD

Phenomena of

interest

A focus on physical impairments associated with MLD, as well as ways in which these physical deficits limit patients’ abilities to complete

activities of daily living.

Authors’
conclusions

The IMPA scale, developed according to regulatory standards, provides a means of detecting changes in activities of daily living in

individuals with juvenile MLD and can be used in future studies to measure benefits of therapeutic interventions.

Eichler et al.,13 2016

Methodology A combination of grounded theory methods of data analysis involving constant comparison and a traditional content analysis

Data collection Interviews with semi-structured discussion guides

Participants 30 caregivers representing 23 patients with MLD

Phenomena of
interest

Their experiences, such as details of the diagnostic process and how symptoms of the disease affect the caregivers’ and patients’ lives

Authors’
conclusions

Overall, MLD has a significant impact on the quality of life of patients and their families. These qualitative interviews aim to present a
more complete view of the disease and to provide additional guidance to families and treating physicians.

Eichler et al.,31 2022

Methodology Qualitative descriptive study

Data collection Online survey and qualitative interviews

Participants 29 caregivers representing 32 patients with MLD

Phenomena of
interest

The caregiver descriptions of the initial symptomatology of MLD and ultimately to improve communication between clinicians and
families impacted by this condition

Authors’
conclusions

This study captures the caregiver description of the physical, behavioral, and cognitive signs of MLD prior to diagnosis. The
understanding of the caregiver language at symptom onset sheds light on a critical window of often missed opportunity for earlier
diagnosis and therapeutic intervention in MLD.

Feng et al.,18 2019

Methodology Phenomenological analysis

Data collection Semi-structured interviews

Participants 7 parents of children with ALD

Phenomena of
interest

Long-term care experiences and needs of parents of children with ALD

Authors’
conclusions

The text describes the experiences and needs of parents of a pediatric patient with ALD. The needs of parents caring for their pediatric
patients are supported by providing personalized care, nursing guidance, and telephone counseling, as well as by linking pediatric rare
disease case managers with pediatric hospice collaborative care organizations to provide palliative care in the home and in hospice when
appropriate.

Forrest et al.,20 2008

Methodology Qualitative descriptive study

Data collection Semi-structured interviews

Participants 6 different families of children with different genetic disorders, 3 of them with ALD
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Phenomena of
interest

Families’ experiences of communicating genetic information

Authors’
conclusions

The process of communicating genetic information in families commences with the traumatic experience of a genetic diagnosis.
Probands and consultands are often counseled about the diagnosis and implications for family members and encouraged to
communicate the genetic information to at-risk family members. Participants in this study explained that communication did occur

immediately after diagnosis, but their focus was on the health implications of the genetic condition for the proband, and communication
revolved around this and not the family members’ risk status. Following the time of diagnosis, the proband or their parents (consultands)
would search for more information about the genetic condition to improve their understanding and continue to inform family members,
often using pre-existing familial patterns of communication. This may result in family members who were not very aware of the health
and reproductive implications of the genetic condition. Therefore, to better support probands and consultands during the diagnosis and
while communicating to at-risk family members, genetic services may consider utilizing trauma or crisis counseling models around the
time of diagnosis. At a later time, after the initial trauma of diagnosis, the provision of follow-up consultations would allow probands and

consultands to have questions answered about the genetic condition, to receive up-to-date information, and to discuss communicating
genetic information to at-risk family members.

Lee et al.,17 2014

Methodology Phenomenological analysis

Data collection In-depth one-on-one interviews

Participants 8 mothers of a child diagnosed with ALD

Phenomena of

interest

Mothers’ lived experience of caring for their child diagnosed with ALD

Authors’
conclusions

Diagnostic delay led to unbearable uncertainty for parents, thus, it is important to increase the public’s and physicians’ awareness and
knowledge of ALD. The power of the media should not be neglected. Medical schools should broaden their curriculum to include rare

diseases, so future physicians can be well prepared to help patients. This knowledge would facilitate early detection, diagnosis, and
appropriate interventions. Currently, NBS test for ALD is not a part of mandatory screening programs in Taiwan and many other
countries. Health professionals need to educate at-risk mothers to seek screening at their own expense. New medical technologies and
research are needed to develop effective therapeutic approaches for ALD. Finally, cooperation among the government, the community,
and health professionals is important to help patients with rare diseases obtain comprehensive care.

Morton et al.,33 2022

Methodology Inductive thematic content approach

Data collection Semi-structured interviews after online survey

Participants 20 parents or caregivers of patients with MLD

Phenomena of
interest

To understand the importance of early diagnosis by establishing the progression of disease from first symptoms to diagnosis, and to
determine the views of families/caregivers of patients with MLD on NBS for this disorder.

Authors’
conclusions

Our data highlight the considerable delay from the appearance of first symptoms to MLD diagnosis and demonstrate the rapid
deterioration of both motor and cognitive function during this time. The rapid rate of disease progression of MLD makes it an essential
candidate for NBS, particularly now that the first gene therapy has been approved.

Nepomuceno et al.,32 2012

Methodology Life history research

Data collection Case study with interview

Participants A family with a child with ALD with severe motor and neurological deficits

Phenomena of
interest

Experiences of family members and how they interpret and make sense of those experiences.

Authors’
conclusions

It became clear that a variety of public and private sector organizations were approached by families in building their networks for the
permanent, progressive, and continuously renewed care their children needed. It became clear how families were affected by the
difficulties they faced in obtaining effective answers to their needs, and how this reduced their ability to care for themselves.
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Pasquini et al.,19 2021

Methodology Modified grounded theory approach

Data collection Semi-structured interviews

Participants 15 parents of children with MLD and spinal muscular atrophy; of these, 4 had children with MLD

Phenomena of
interest

Experiences of patents of children with rare diseases regarding health insurance for their child living with a rare disease to identify
potential barriers to optimal care and to generate recommendations to address barriers identified.

Authors’
conclusions

With complex health conditions, small setbacks can become costly and disruptive to the health of the child and the life of the family. This
study suggests that patients with rare diseases may benefit from time limits for processing coverage decisions, increasing transparency in
the claims and preauthorization processes, and more expansive authorizations for ongoing needs. Additional studies are needed to
understand the full scope of barriers and to inform policies that can facilitate better access for families living with rare diseases.

Santos et al.,34 2018

Methodology Life history research

Data collection In-depth Interviews

Participants Families of 3 chronically ill children, 1 of which is a family with a child with ALD

Phenomena of
interest

Experience of care performed by men from families with 1 or more children with chronic illnesses.

Authors’
conclusions

This understanding is important for health professionals to consider and respect the personalities, dignity, and particularities of each
family. It also gave visibility to care that has been significantly provided by a man, thus supporting him in this process.

Schwan et al.,16 2019

Methodology Thematic analysis

Data collection Open-ended interviews

Participants 10 mothers of children who received a positive screening result for ALD

Phenomena of
interest

Family perspectives on California’s ALD NBS program to identify areas of concern.

Authors’
conclusions

This study contributes to the limited literature that exists about NBS for ALD, and its findings may be used by health care providers and
policymakers to tailor the support, counseling, and clinical needs of these unique patients and families. Our findings suggest that the
initial phone call revealing the positive results to parents had a strong influence on parental emotional reactions and understanding of
the result. Thus, educating health care providers on ALD prior to revealing the NBS result was the most common recommendation.
Ongoing visits with specialists, particularly neurologists, provided some clarity on the diagnosis. A greater emphasis on providing mental
health support to all members of the family needs to be considered as an essential part of follow-up care for ALD, particularly as cascade
screening is expanded to parents, siblings, and distant relatives for whom these results could have serious clinical and emotional

consequences. As more states add ALD to their NBS panel, it is increasingly important to improve the current model to emphasize
providing detailed condition and treatment information as well as comprehensive resources that promote family resilience and
autonomy.

ALD, adrenoleukodystrophy; IMPA, impact of juvenile metachromatic leukodystrophy on physical activities; MLD, metachromatic leukodystrophy; NBS, newborn screening.
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Appendix V: Study findings and illustrations

Brown TM, Martin S, Fehnel SE, Deal LS. Development of the impact of juvenile metachromatic leukodystrophy on physical activities scale. J Patient Rep
Outcomes. 2018;2(1):1530

Finding 1 Control bowel and/or bladder (U)

Illustration By the end of grade 2, he was wearing diapers full-time because he was having accidents all the time(P.5) (from caregiver)

Finding 2 Walk and/or stand (U)

Illustration She walked with a walker for a very short time. So between 3, 4 months later, she quit [walking] altogether.(P.5) (from caregiver)

Finding 3 Go up and down stairs (U)

Illustration Stumbling on stairs—and it’s usually going up the stairs. And she used to joke, ‘Oh, I’m being blonde. I’m tripping up [the] stairs. Ha, ha, ha.’ It
was always a joke. But now I notice it at least five times a week.(P.5) (from caregiver)

Finding 4 Swallow/swallow without choking (U)

Illustration She started choking on liquids because she couldn’t swallow very well.(P.5) (from caregiver)

Finding 5 Use hand to reach, grab, or hold an object (U)

Illustration She would pick stuff up or like try to help and get maybe a couple feet and … she wouldn’t have the grip or strength. And she would drop it.(P.5)

(from caregiver)

Finding 6 Control head and trunk (U)

Illustration Then in grade 2, he lost upper body control, he started falling over in the booster seat. So we’d go around a turn and he’d fall over. So, we had
to put him back into a car seat.(P.5) (from caregiver)

Eichler FS, Cox TM, Crombez E, Dali C, Kohlschütter A. Metachromatic leukodystrophy: an assessment of disease burden. J Child Neurol. 2016; 31(13):1457-6313

Finding 1 Diagnostic process (U)

Illustration [the physician] did not know much about MLD at all … . She brought out, like, her medical book, and … opened it up to … metachromatic

leukodystrophy and … read it to us. So, we really didn’t get a good idea of what we were facing(P.1459) (from caregiver)

Finding 2 Impact of the disease on caregivers and their families (C)

Illustration showing up on time … completing assignments … or maintaining a job(P.1461) (from caregiver)

Eichler F, Sevin C, Barth M, Pang F, Howie K, Walz M, et al. Understanding caregiver descriptions of initial signs and symptoms to improve diagnosis of
metachromatic leukodystrophy. Orphanet J Rare Dis. 2022;17(1):1-1931

Finding 1 Observed changes in daily activities (U)

Illustration In first grade, he was top of his class in whatever they were teaching him in math, top of his class… Third grade, just all of a sudden, he couldn’t
add.(supplementary data) (from caregiver)

Finding 2 Peer comparisons (U)

Illustration As time went on, each milestone seemed to take longer for her to achieve and the gaps were getting bigger between normal children her age
and between what they could do physically and what she could do physically.(supplementary data) (from caregiver)

Finding 3 Referral pathways during initial medical consults (U)

Illustration The doctor sent us to an endocrine doctor, which told us, “Have him drink more milk. He’s just on the slower scale. He’s just got developmental
and cognitive delays.” So, time went past and… we kept seeing more problems, like with motor skills. He was real clumsy, things like that. So, I
went into the doctor’s office since it was a new doctor and laid down the medical records…He reviewed the notes and we started from there,
going through even allergy specialists, you name it. It took us, it seemed forever, to get into neurology.(supplementary data) (from caregiver)

Finding 4 Caregiver perceptions (U)

Illustration She developed a small tremor in her hands when she would reach for things. And for me, my parent radar went off and I just felt like something
was going on, so I sought a new pediatrician who would listen to my concerns.(supplementary data) (from caregiver)
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Finding 5 Caregiver advocacy for their child (U)

Illustration So first, we went to the midwife and she said just to wait a bit longer. And then we went to the doctors and asked for a referral to see a
physiotherapist. We eventually got a referral. And then the physiotherapist said that she had hypermobility syndrome…and the physio decided
there was no treatment needed. And then I decided to pay for a private physio because I wasn’t happy with what the NHS physio said. I didn’t
think it was quite right… then she started having physiotherapy through the NHS because they accepted that she was late walking… And then in

the end, I still wasn’t happy. I thought there wasn’t something quite right because she still wasn’t walking. She wasn’t balancing. Her speech is a
little bit delayed. So, we went to a private neurologist.(supplementary data) (from caregiver)

Finding 6 Non‑clinical observers (U)

Illustration We requested the help of a nursery teacher [child’s name] has had. And she agreed to observe [child’s name] for half a day… we had the chat
with the nursery teacher after she’d observed [child’s name] for that half a day, and she had words to us. And I will never forget them… ‘There’s
something very wrong and you need to get somebody to have a really good look at her.’ And it was from that point that she then contacted the

GP, our local doctor…I think it was within three days, [child’s name] was having a CT scan at the local hospital.(supplementary data) (from caregiver)

Feng JC, Wu WW, Chwo MJ, Liang SY, Cheng SF. The long-term care experiences and care needs of parents caring for children with adrenoleukodystrophy. Hu Li

Za Zhi. 2019;66(1):27-3718

Finding 1 Chaos, isolation, and helplessness—reaching acceptance (U)

Illustration At the time, I didn’t know what ALD actually was, so I had no idea how the disease would progress. I watched a video on the Internet and
thought, ‘I can never accept this.’ It was such a terrifying thing. The idea that our own child would change like that—we didn’t believe it at
all…(P.30) (from parent)

Finding 2 Self-blame, humiliation, anxiety (U)

Illustration Our oldest child had spoken with their teacher. ‘Why did Mom give me this sickness? I don’t want to die yet. My little brother can’t walk
anymore and he can’t eat anything, he just lies in bed. It’s so scary.’ I ask him for forgiveness every day—(here the mother stopped speaking
and was lost for words, with tears in her eyes and a blank expression)—I tell them I’m sorry that both of them got sick…(P.31) (from parent)

Finding 3 Exhibiting tenacity as a parent (U)

Illustration I was taking care of the child full-time at that point. Although it was dreadful, I had to study up. There wasn’t anyone to help me at home. So I
researched…and researched…and researched…that was the only way I could help him. Taking care of my child is everything. There is nothing
else.(P.31) (from parent)

Finding 4 Understanding and facing the future (U)

Illustration Right now, the most important thing to me is being close to my child. As soon as I get home from work, I cuddle with him and sing to him. I
don’t know how much time we have left, so I want to be by his side as much as possible telling him that “I’m here, it’s OK.”(P.31) (from parent)

Finding 5 Staying close to the child as they live out their life without suffering (U)

Illustration We signed a paper saying not to perform emergency life-saving procedures. I’ve accepted the fact that I can’t do anything for the child. But I
don’t want my child to experience that sort of suffering, not even a little bit. My wish is for the child to move on comfortably—I don’t want to
show them my pain.(P.32) (from parent)

Finding 6 Integrate resources and provide treatment immediately (U)

Illustration At the very beginning, we took our child to XX Psychosomatic Clinic. There, they wrote us a referral to a neurologist who performed an exam.
From the eye clinic, we were introduced to the head of XX Eye Clinic. So we came and went many times. Finally, we were dealing with National
Taiwan University Hospital. None of these doctors are in the same place. If they were in the same location, they could discuss the child’s
symptoms with each other.(P.32) (from parent)

Finding 7 Getting help and information quickly (U)

Illustration I was carrying the child in my arms to the bath and washing them; I didn’t know at the time that I could purchase a shower chair if I requested
one. Everyone taught me about the physical transformation and mucus problems, so I knew how to handle such things. Thinking about it now,
the techniques everyone (treatment nurses) taught me were invaluable. I wish I had learned about them sooner.(P.33) (from parent)

Finding 8 Establishing long-term care that meets individual needs (U)

Illustration I wrote a note to let them know that the child had trouble falling asleep. After that, the relatively veteran nurses who always cared for him

refrained from disturbing his sleep when coming to check on him, measure his temperature, scan barcodes, etc. I was very moved to learn that
they let the child sleep deeply, even when it meant facing professional risk by bending the rules.(P.33) (from parent)
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Forrest LE, Curnow L, Delatycki MB, Skene L, Aitken MA. Health first, genetics second: exploring families’ experiences of communicating genetic information. Eur J
Hum Genet. 2008;16(11):1329-3520

Finding 1 Trauma (U)

Illustration The first two weeks, I just laid in bed and cried. Between the hours of 7 and 7, I got up and I was on remote control … but as soon as the
children were back in bed, I was curled up in my bed in the foetal position just thinking, this cannot be happening to my child.(P.1331) (from
parent)

Finding 2 Communicating to inform, not to warn (C)

Illustration you are the information bearer and you’re also the mother struggling to deal with the news(P.1332) (from parent)

Finding 3 Gathering information (C)

Illustration we got this paper and it was the seminal paper written on ALD (adrenoleukodystrophy) in 1997 by Dr Hugo Moser and that was really good.
That gave us … that gave me the details(P.1332) (from parent)

Lee TY, Li CC, Liaw JJ. The lived experience of Taiwanese mothers of a child diagnosed with adrenoleukodystrophy. J Health Psychol. 2014;19(2):195-20617

Finding 1 Difficulty confirming the diagnosis (U)

Illustration The physician thought he had ADHD and suggested some medication … He [the child] took the medication for 3 months, but his condition got

worse; he lost his balance and easily fell down. He couldn’t see and sometimes couldn’t talk. I was terrified. After a series of neurological
examinations and genetic analysis, he was finally diagnosed with ALD. (P.199) (from parent)

Finding 2 Powerlessness toward unsatisfactory treatment (U)

Illustration It was like hearing a life sentence. I was very sad and felt hopeless. The progressive deterioration caused by the disease was just like a volcano
erupting; the disease spread and ruined the function of various body organs. It’s unbearable to me, both physically and spiritually. My son was
hospitalized when the tragic earthquake hit Taiwan. I wished the hospital had been crushed by the earthquake, so my son and I could have died

together.(P.199) (from parent)

Finding 3 Struggles with decisions around carrier testing (U)

Illustration If my daughter had the gene, the next generation needs to be protected from inheriting the disease by taking precautions. I know I should take
her for a genetic testing to confirm the outcome. But I am scared of the outcome.(P.200) (from parent)

Finding 4 Guilt about being a carrier (U)

Illustration My big sister has four sons, my second sister has six sons and my third sister has one son. All their sons are healthy. They are around 30 to
40 years old. Why me? Why do I have this bad gene? They (doctors) said it is a 50% of chance (to get the disease), but I think it’s 100%. What I
have done? I feel guilty for bringing my sons to this world.(P.200) (from parent)

Finding 5 Support from family members, other parents, and religion (U)

Illustration My husband and I quarreled with each other sometimes, but my husband has never blamed me for passing the gene on to my son. We became
even closer after my son’s disease. We (participant and her husband) help each other. Even my mother-in-law has never blamed anyone.(P.201)

(from parent)

Finding 6 Lack of integrated resources and support (U)

Illustration We didn’t obtain much assistance from the government and the TFRD. I hope these two organizations can take ALD more seriously, so we don’t
need to seek the resources ourselves. I am worried about who will take care of my son after I am gone. I get so scared every time I think about

this issue. What can I do? Nobody can answer my question, not even God. The government should do something about it. The government
should sponsor some community programs to take care of children like my son.(P.202) (from parent)

Morton G, Thomas S, Roberts P, Clark V, Imrie J, Morrison A. The importance of early diagnosis and views on newborn screening in metachromatic
leukodystrophy: results of a caregiver survey in the UK and Republic of Ireland. Orphanet J Rare Dis. 2022;17(1):1-1333

Finding 1 Diagnostic delay and disease progression (U)

Illustration …he was speaking very well compared to others his age. He was very talkative and fine at two. At that age then he began to slow down
speaking and slowly but surely losing all his ability. He was really quite well developed at two years of age as a little boy but over the course of
about nine months all that disappeared on him. From that age of two to three where he lost his physical ability before his mental faculties was

very traumatic for him and for us and physically painful and emotionally upsetting and confusing and distressing for [Name] and for us. It was
terrible to watch him.(P.5) (from parent)
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Finding 2 Outcome of NBS results and effect upon reproductive choices (U)

Illustration It did and it absolutely has I will be forever grateful for his early diagnosis thanks to his older sister.(P.10) (from parent)

Nepomuceno MAS, Bellato R, Araújo LFS, Mufato LF. Ways of weaving networks for the care by the family that is experiencing the chronic condition by
adrenoleukodystrophy. Cienc Cuid Saude. 2012;11(1):156-6532

Finding 1 The family weaves a network to care for Belchior (C)

Illustration […] I needed the [ESF] doctor twice to come here to see my son. […] I asked the doctor to come again on a different day. He said: “Wasn’t he
going to make an appointment?”. He sent a nurse. Now doctor has changed, a doctor working there, female doctor, I do not remember her

name. Even without inviting her, she came here to visit him. So I think just like him [the doctor], he has an obligation to visit, mainly, a patient
like him, and it was a failure, because if it is a “family health”, then they need to visit the houses.
We needed him, but he didn’t come to help us, he told me to take him to the public hospital and he would provide the transport… in a way to
say do not come. We did provide the transport anyway to take him.(P.162) (from parent)

Pasquini Tai LS, Goff Sarah L,Whitehill Jennifer M. Navigating the U.S. health insurance landscape for children with rare diseases: a qualitative study of parents’
experiences. Orphanet J Rare Dis. 2021;16(1):1-1419

Finding 1 Obtaining insurance (U)

Illustration When we tried to get Medicaid, there are literally hoops that you have to jump through to get them into a Medicaid program, at least in the

state of Texas. So, you could either go down to the waiting list that took X number of years – I mean, we’re still on some of these other lists, and
she was diagnosed four years ago, so a lot of these lists are, you know, 10, 12, 15 years long, for waiting lists… But you can try the Writer 28, and
you have to meet at least two criteria.(P.5) (from parent)

Finding 2 Accessing care through insurance (U)

Illustration For her, you might need a drug that is proven for cystic fibrosis, but we know for a fact that she has some of the same lung issues, but we may
not be able to get the insurance to cover that equipment or that drug because we don’t have the background that says, “Oh yeah, they will

work for MLD too.”(P.5) (from parent)

Finding 3 Individual factors (C)

Illustration It goes back to walking around in somebody else’s shoes and trying to figure it out. It is not like we are trying to take advantage of anybody
when we have kids with rare genetic illnesses. It is very difficult.(P.5) (from parent)

Santos RNC, Bellato R, de Araújo LFS, de Almeida KBB, de Souza ÍP. Men’s position in family care on situations of chronic illness. Rev Esc Enferm USP. 2018;52:
e0339834

Finding 1 Physical/circulation dimension (U)

Illustration This was the second time. The first one I went there and thanks God we got a speech therapist and a physical therapist through the child’s
prosecutor. But they only have a limited amount of sessions, and when they end we have to start the process again. When they were ending I
took the reports of the physical therapist and the speech therapist. I took them there and they said: No, now they are sending you to the
rehabilitation center, they have the conditions to care for you.(P.4) (from parent)

Finding 2 Relational dimension (U)

Illustration It’s like that, she takes care during the day and I arrive at night… it’s like that in here, it’s like in a hospital, one day she sleeps with him, the
other I sleep, we take turns.(P.4) (from parent)

Finding 3 Affective dimension (U)

Illustration All the time taking care of him. Thankfully, my husband also takes good care of him, thank God.(P.4) (from parent)

Finding 4 Social dimension (U)

Illustration My husband, he arrives, I leave. I have permission there at work […] he leaves a little bit earlier, when he arrives, I leave.(P.4) (from parent)

Schwan K, Youngblom J,Weisiger K, Kianmahd J,Waggoner R, Fanos J. Family perspectives on newborn screening for X-linked adrenoleukodystrophy in California.

Int J Neonatal Screen. 2019;5(4):4216

Finding 1 Communication of positive NBS results (U)

Illustration I was shocked. I was in tears. She [pediatrician] didn’t seem like she knew anything. So it wasn’t like I could ask her any questions (P.3) (from
parent)
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Finding 2 Emotional progression and coping with the NBS result (U)

Illustration I try not to think about the future too much because it freaks me out. I try to envision positive things, but if I think too far in the future
sometimes my mind goes: What if he’s in a wheelchair? What if he’s dead? So I really don’t think about it very often. I guess that’s the way that
I deal with it.(P.5) (from parent)

Finding 3 Impact on family dynamics (U)

Illustration He [husband] went into a depression. We didn’t have any means of communication. I eventually got him to go to therapy, but even during his
time in therapy, he wasn’t coming home and talking to me. It’s been a rough almost two years.(P.5) (from parent)

Finding 4 Overall opinion on the NBS process and follow-up care (U)

Illustration I’m just curious if Clarissa does need to be seen more often. I feel like because she’s female and she’s not presenting right now, they just pushed
her to the back burner. I’m left over here wondering, what if she is presenting and I don’t know?(P.6) (from parent)

U, unequivocal; C, credible.

ADHD, attention-deficit/hyperactivity disorder; ALD, adrenoleukodystrophy; CT, computed tomography; ESF, Estratégia Saúde da Família (Family Health Strategy); GP,
general practitioner; MLD, metachromatic leukodystrophy; NBS, newborn screening; NHS, National Health Service; TFRD, Taiwan Foundation for Rare Disorders.
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