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Abstract
Background and Objectives
Although the importance of pediatric-to-adult health care transition (HCT) has been recog-
nized, individuals with childhood-onset neurologic conditions often encounter challenges
during pediatric-to-adult HCT, and HCT benefits for this population remain elusive. We
assessed the current HCT situation in individuals with childhood-onset neurologic conditions
to develop an improved transition system that incorporates patient perspectives.

Methods
This cross-sectional study was conducted at the TokyoMetropolitan KitaMedical and Rehabilitation
Center for theDisabled fromNovember 2020 toDecember 2020.We targeted adults with childhood-
onset neurologic conditions who visited the Department of Internal Medicine and their families.
Questionnaires provided to 127 patients asked them about their experiences with pediatric-to-adult
HCT (i.e., educational opportunities regarding HCT during pediatric visits, difficulties in transition,
and the merits/demerits of adult practice) and their families’ perspectives regarding pediatric-to-adult
HCT. We also reviewed the patients’ medical records to examine the severity of their disabilities.

Results
Responses were collected from 111 patients (response rate: 87%). Most patients had both severe
physical and intellectual disabilities, and approximately half had a physical disability level of Gross
Motor FunctionClassification SystemV and a profound intellectual disability.Half of the respondents
were not transitioned through pediatric-to-adult HCT by their pediatricians, and they visited adult
departments by themselves without a formal referral process. They experienced difficulties during
HCT, such as a lack of knowledge regarding adult health care providers and consultants. However,
thosewhounderwentHCTbenefited from it in terms of their health, experience, and service use, such
as age- and condition-appropriate care, seeing adult specialists, and the introduction of adult services.
They also addressed challenges inmanaging appointments and having adult doctors understand their
medical history. Nonetheless, they were not informed about diseases and medical and welfare
resources for adulthood during pediatric visits and desired to discuss future plans with pediatricians.

Discussion
Systems that provide sufficient pediatric-to-adult HCT for individuals with childhood-onset
neurologic conditions are required. Lifelong education for patients and families, training for
pediatricians on HCT and neurologists on childhood-onset conditions and disabilities, and
clinical practice and human resources that support patients and families are warranted.
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Pediatric-to-adult health care transition (HCT) is a process
that supports young people in their transition from family-
centered pediatric care to person-centered adult health care.
Structured HCT for young patients with chronic conditions
potentially improves adherence to care, quality of life, and
satisfaction with care.1 Transition programs for people with
childhood-onset neurologic conditions exist,2,3 and the
Japanese Society of Neurology recently issued a statement in
2022 indicating that neurologists should cooperate with
pediatric-to-adult HCT for this population.4 However, cer-
tain disparities between pediatric and adult health care re-
main. Even if a patient could continue visiting a pediatrician
as a young adult, when the patient grows older or their pe-
diatrician relocates, they eventually need to consult doctors
in the adult department without any educational preparation.
Consequently, patients and their families encounter several
challenges, for example, a lack of awareness regarding the
management of appointments with multiple adult specialists
due to previous experience involving the exclusive engage-
ment of a single pediatrician who covered a wide range of
medical problems. Adult practitioners may also be hesitant to
entertain them because of their limited experience in treating
people with childhood-onset diseases.5 As a result, patients
are potentially lost to regular follow-up, leading to a de-
terioration of their conditions.6 Patient perspectives have
recently become essential in assessing the outcomes of
interventions.7,8 We have come to recognize the relevance of
individuals’ experiences of medical care, population health,
and their perspectives regarding medical usage and costs
(Triple Aim) in evaluating the effectiveness of transitional
care.9 Therefore, we ought to incorporate patient perspec-
tives in the development of systems that serve individuals
with childhood-onset conditions who undergo HCT to adult
medical care and provide them with adequate preparation.

The Tokyo Metropolitan Kita Medical and Rehabilitation
Center for the Disabled is a comprehensive medical facility
that was established in Tokyo in 1985. The hospital provides
medical care, respite care, and rehabilitation for individuals
with disabilities from childhood to adulthood. Most patients
have childhood-onset neurologic conditions, such as cerebral
palsy or epilepsy syndrome and profound intellectual and
multiple disabilities (PIMD). On recognizing the importance
of HCT, we have conducted regular in-hospital pediatrician-
neurologist transition consultation meetings since 2019. We
previously reported that adjustment of treatment, patient
education, and promotion of community-based care are es-
sential in pediatric-to-adult HCT for individuals with
childhood-onset neurologic conditions.10 Further research is
required to examine patients’ and caregivers’ satisfaction
with post-HCT treatment, experience of patient education,
and utilization of community-based care due to HCT.

Therefore, this study aimed to determine whether individuals
with childhood-onset neurologic conditions experience
benefits or challenges from HCT. In this study, we in-
vestigated the current status of HCT from the patients’

perspectives using a self-administered questionnaire and
review of medical records to build a transition system that
incorporates patient input.

Methods
Study Sample
This cross-sectional study used a paper-based, structured, self-
administered questionnaire provided at the Tokyo Metropoli-
tan Kita Medical and Rehabilitation Center for the Disabled.
Adult patients with childhood-onset neurologic conditions who
visited the hospital’s Department of InternalMedicine between
November 17, 2020, and December 31, 2020, and their fami-
lies were included in this study. These patients sought adult
medical care. As all patients with childhood-onset neurologic
conditions received a certain degree of pediatric care before
visiting the hospital’s Department of Adult Internal Medicine,
we assumed that all study participants had undergone pediatric-
to-adult HCT. We excluded those to whom we were unable to
directly explain the nature of the study and those who had
intellectual disabilities that rendered it difficult for them to
personally consent to participate in the study and had no pri-
mary caregiver to accompany them to the hospital. The cor-
responding author (M.O.) recruited patients and their families
for the study when they visited the hospital. Written consent
was obtained from all patients or their families. When patients
had severe intellectual disabilities, consent was obtained from
their family members on their behalf. The questionnaires were
subsequently distributed, and participants were asked to return
them bymail or hand on completion. Where patients could not
respond to questions owing to intellectual disabilities, primary
caregivers (family members in all cases) were required to an-
swer on their behalf.

Demographics of Patients With Childhood-
Onset Neurologic Conditions
The questionnaire comprised questions on demographics,
utilization of medical devices, living arrangements (i.e., living
with family or alone), daily activities, and medical care and
welfare service utilization as background information. In
addition to the questionnaire survey, we reviewed the par-
ticipants’ medical records to examine their current medical
conditions and treatments, such as diagnoses and prescrip-
tions. To confirm the level of disability, 3 neurologists (M.O.,
C.T., and Y.M.) reviewed the patients’medical records. First,
they independently graded physical and intellectual disability
levels using the Gross Motor Function Classification System
(GMFCS)11 and Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5), respectively.12 Thereafter,
disability levels were determined via discussion if any dis-
agreements arose among neurologists.

HCT Experiences of Patients With Childhood-
Onset Neurologic Conditions
To evaluate the HCT situation in individuals with childhood-
onset neurologic conditions, the questionnaire included
questions on patients’ experiences with HCT. The HCT

2 Neurology: Clinical Practice | Volume 13, Number 2 | April 2023 Neurology.org/CP

Copyright © 2023 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://neurology.org/cp


experience items were categorized into the following 3
sections:

1. Before transition: In the questionnaire, participants had
to indicate (1) who referred the patient when they
attempted to visit the adult department either in our
hospital or in another hospital (primary pediatrician;
other physicians, such as psychiatrists, among others; or
no referral) and (2) the patient’s age (years) at transition
and time taken from the transition decision to implemen-
tation (months).

2. During transition: Participants had to indicate (1)
whether they experienced any difficulties with HCT
(yes or no) and, for those who answered yes, (2)
the reasons for the difficulties on a 5-point Likert scale
(1 = strongly disagree to 5 = strongly agree), using the
following response options: “No information regarding
adult health care providers,” “No information on who to
consult regarding transition,” “Physician did not un-
derstand the patient’s medical history,” “Physician did
not understand the patient’s and their family’s feelings,”
“Hesitation by the physician because of the disease,”
“Hesitation by the physician because of the disability,” and
“Treated like a child.” We dichotomized “strongly agree”
and “agree” as “yes.”

3. After transition: Participants had to answer multiselect
multiple-choice questions in response to the following
items concerning (1) the benefits of adult practice: “Age-
and condition-appropriate care,” “Ability to consult adult
specialists,” “Health condition stabilized,” “Introduction
to adult-service use,” “Ability to prepare for the future,”
“Informed regarding current health condition and progno-
sis,” “Informed regarding adult services,” and “Few merits”
and (2) the challenges of adult practice: “No challenges,”
“Handling scheduled appointments in multiple depart-
ments,” “Difficulty in having doctors understand medical
history,” “Burdensome to consult with a home doctor first
when changes in health condition occurred,” “Difficulty in
understanding doctor’s explanation,” and “Shocked when
you learned about your present health condition and
prognosis.”

Patient Education Experiences of Individuals
With Childhood-Onset Neurologic Conditions
As patient education is critical in developing self-
management skills and decision making,13 we investigated
patients’ and families’ experiences and knowledge related to
the patients’ health conditions. We developed questions
concerning the provision of information by pediatricians to
families regarding the patients’ conditions based on the
National Survey of Children’s Health in the United States14

and Measure of Process of Care.15 Questionnaire items re-
garding patients’ experiences in receiving information from
pediatricians included the following: “Provision of a sum-
mary of their medical history,” “Treatment options,” “Long-
term care plan,” “Merit/demerit of transition,” and “Services
for adults with disabilities.” Questionnaire items regarding

families’ knowledge about patients’ conditions included the
following: “Effects of oral medication,” “The formal name of
the disease,” “Ability to explain their medical history,”
“Knowledge regarding the adverse effects of medication,”
“Common complications of their primary disease,” “Natural
history of the disease,” and “Symptoms requiring consulta-
tion with a doctor.” Participants’ responses were based on a
5-point Likert sale, ranging from “strongly agree” and “agree”
(categorized as “yes” in the analysis), “neutral,” and “dis-
agree” and “strongly disagree” (categorized as “no/un-
certain”), and we treated a missing response as a “no
response.”

Patients’ and Families’ Opinions Toward HCT
To obtain feedback from patients and their families regarding
their experiences, we drew patients’ and families’ opinions
regarding HCT. First, we questioned the optimal age for
initiating discussions regarding transition and the appropri-
ate age of transition and asked participants to indicate their
age on the form. Furthermore, to determine the topics on
which patients and families required further training and the
training extent, we asked whether they desired further dis-
cussion regarding the following topics: “Prognosis and nat-
ural history of the disease,” “General information on the
disease, such as treatment,” “Services for adults with dis-
abilities,” “The reason for the selected treatment,” “Daily life
of adults with disabilities,” and “Preparations required of
parents before ceasing to take care of their children.” Par-
ticipants’ responses were based on a 5-point Likert sale,
ranging from “strongly agree” and “agree” (categorized as
“yes” in the analysis), “neutral,” and “disagree” and “strongly
disagree” (categorized as “no/uncertain”), and we treated
a missing response as a “no response.” Regarding desired
systems that support pediatric-to-adult HCT, participants
answered multiselect multiple-choice questions in response
to the following items: “Coordinator/social worker,”
“Transition center,” “Educational programs for patients and
families from early childhood,” and “Transition visit for
adolescents.”

Statistics
First, we described the demographics of the patients and their
families. Second, we described the medical care and welfare
services that the patients had received. Third, we described
the participants’ experiences with pediatric-to-adult HCT.
Finally, we described the patient education status and eli-
cited patients’ and families’ opinions regarding HCT. Anal-
yses were performed using Stata/IC (version 16; STATA
Corp, College Station, TX).

Standard Protocol Approvals, Registrations,
and Patient Consents
This study was approved by the Institutional Review Boards
of Tokyo Medical and Dental University (M2020-168) and
Tokyo Metropolitan Kita Medical and Rehabilitation Center
for the Disabled (2020-6). All the participants provided
written informed consent.
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Data Availability
Questionnaires and study data are available on request from
the corresponding author (M.O.).

Results
Between November 17, 2020, and December 31, 2020, 213
adult patients with childhood-onset neurologic conditions
visited the Department of Internal Medicine. Of these pa-
tients, 133 patients were contacted in person. Therefore, we
recruited 133 patients and their caregivers, 127 of whom
eventually agreed to participate in this study. Finally, we
collected completed questionnaires from 111 patients (re-
sponse rate, 87.4%) (Table 1). The most frequent primary
disease was cerebral palsy (CP) (36.9%). Approximately half

Table 1 Demographics, Medical Care, and Welfare
Services of 111 Participants

Variables
n (%)
Mean, SD

Respondent

Patient 4 (3.6)

Parent 100 (90.1)

Sibling 7 (6.3)

Age of patients (y) 36.5, 10.0

Sex of patients (female) 56 (50.4%)

Primary diagnosis

Cerebral palsy 41 (36.9)

Autism spectrum disorder 14 (12.6)

Down syndrome 12 (10.8)

Unexplained intellectual disability 12 (10.8)

Chromosomal abnormalities (except Down
syndrome)

4 (3.6)

Other diseases 28 (25.2)

Comorbid epilepsy 67 (60.4)

Physical disability defined
by the GMFCS

I 30 (27)

II 11 (9.9)

III 4 (3.6)

IV 17 (15.3)

V 49 (44.1)

Intellectual disability defined by
the DSM-5

Normal 5 (4.5)

Mild 5 (4.5)

Moderate 14 (12.6)

Severe 29 (26.1)

Profound 58 (52.3)

Medical devices

Tube feeding (nasogastric tube,
gastrostomy)

15 (13.5)

Tracheostomy 8 (7.2)

Ventilator 4 (3.6)

Oxygen 3 (2.7)

Living arrangements

Live with family 99 (89.2)

Live alone 4 (3.6)

Live in a facility 8 (7.2)

Table 1 Demographics,Medical Care, andWelfare Services
of 111 Participants (continued)

Variables
n (%)
Mean, SD

Average hours of care provided by primary
caregivers (h/d)

10.3 ± 6.5

Daytime activity

Daycare 78 (70.3)

Employment for persons with disabilities 24 (21.6)

Regular employment 1 (0.9)

No activity 8 (7.2)

Welfare service

Respite care 70 (64.2)

Caseworker 63 (61.2)

Home helper service 54 (50.9)

Home bathing service 35 (31.5)

Average no. of hospitals for regular
appointments

1.9 ± 0.9

Average no. of prescriptions 4.7 ± 3.7

Medical care

Physician home visit 20 (18.0)

Home visit nursing care 32 (28.8)

Home visit rehabilitation 19 (17.1)

Regular appointments at university hospitals 16 (14.4)

Admission due to deterioration of health
conditions in the past 2 y

21 (18.9)

In case of emergency

Call home visit physician 16 (80)

Call home visit nurse 15 (46.9)

Abbreviations: DSM-5 = Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition; GMFCS = gross motor function scale.
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of the participants had severe physical disability equivalent to
GMFCS V (44.1%) and profound intellectual disability
(52.3%) based on the DSM-5. Participants used medical
devices at home, such as tube feeding (13.5%), and accessed
various medical care and welfare services under the Japanese
medical and welfare service systems.16 Table 2 shows the
distribution of the “Other diseases” of the 28 participants
mentioned in Table 1. Tables 1 and 2 reveal that study
participants predominantly had congenital or genetic
disorders.

Patients’ Experiences With Pediatric-to-
Adult HCT
Table 3 summarizes the experience of patients and their
families with pediatric-to-adult HCT. In terms of referral,

one-third of the participants (31.5%) were referred by a
pediatrician; nevertheless, approximately half (45.0%) did
not receive any referral and visited the Department of In-
ternal Medicine on their own accord. Approximately half
(44.1%) of the patients experienced difficulties during
transition. The difficulties were related to a lack of guidance
on HCT, such as a lack of information regarding health care
providers (73.4%) and on who to consult (59.1%); hesita-
tion by adult practitioners due to patients’ diseases (20.4%);
and disabilities (18.4%). However, those who underwent
HCT benefited from it in terms of their health, experience,
and service use, such as age- and condition-appropriate care
(54.1%), seeing adult specialists (47.7%), stabilized health
condition (30.6%), and the introduction of adult services
(26.1%). They also managed to address challenges such as
handling scheduled appointments in multiple departments
(18.9%), burdensome to consult with a home doctor first
when changes in health condition occurred (14.4%), and
having adult doctors understand their medical history
(15.3%). These results suggest that pediatric care and adult
practice are disintegrated when it comes to individuals with
childhood-onset neurologic conditions, thus posing various
challenges for patients and families during pediatric-to-
adult HCT.

Patient Education
We asked the participants about their experiences with re-
ceiving information from their pediatricians (Figure 1A).
Only 20% of the patients received a summary of their
medical history and guidance for them and their families to
make informed decisions regarding treatment options. Fur-
thermore, less than 15% had discussions regarding long-term
care plans and received information on pediatric-to-
adult HCT.

We asked about the patients’ and families’ knowledge of their
diseases (Figure 1B). Over 70% indicated that they un-
derstood the purpose of the prescribed drugs, knew the
formal name of the disease, and could explain their medical
history to others. However, more than half of them were
unaware of typical complications, the natural history of the
disease, or symptoms requiring consultation with a doctor.

Patients’ and Families’ Opinions
In terms of patients’ and families’ opinions, 40%–60% of
patients/families indicated that they desired further discus-
sion with pediatricians regarding their prognosis and the
natural history of the disease, treatment, services, and
preparations for the future (Figure 2). Regarding their cur-
rent HCT experiences, we asked participants about their
ideal age and desired system for transition (Table 4). One-
third (34.2%) and one-fourth (23.4%) of the participants
considered ages of 18–20 and 15–17 years to be optimal age
for initiating discussions regarding transition, respectively.
Furthermore, 41.4% indicated ages of 18 and 20 years to be
appropriate timing for pediatric-to-adult HCT. In terms of
the desired systems that support pediatric-to-adult HCT,

Table 2 Distribution of the Primary Diseases of the 28
Participants With “Other Diseases”

Primary diagnosis n

Congenital diseases

Lissencephaly 3

Lennox-Gastaut syndrome 2

Rett syndrome 2

Arteriovenous malformation 1

Cardio-facio-cutaneous syndrome 1

Congenital cytomegalovirus infection 1

Congenital hypothyroidism 1

Cornelia de Lange syndrome 1

Costello syndrome 1

Duchenne muscular dystrophy 1

Holoprosencephaly 1

Joubert syndrome 1

Moyamoya disease 1

Multiple congenital anomalies 1

Osteogenesis imperfecta 1

Schizencephaly 1

Seckel syndrome 1

Sotos syndrome 1

Spina bifida with hydrocephalus 1

Tuberous sclerosis complex 1

Acquired diseases

Brainstem encephalitis 1

Pyogenic meningitis 1

Radiation leukoencephalopathy 1

Traumatic brain injury 1
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patients and families desired the following: specialized co-
ordinators to consult (60.4%), transition centers (43.2%),
education programs for patients and families (46.0%), and
specialized transition visits for adolescents (30.6%).

Discussion
This study revealed the current status of pediatric-to-adultHCT
in individuals with childhood-onset neurologic conditions.
Most patients in this study had PIMD and received extensive
medical care and welfare services via the community-based care
system. Many of them had congenital disorders of a genetic
background. We report here the extent to which pediatric-to-
adult HCT has been beneficial or challenging to people with
childhood-onset neurologic conditions and PIMD in Japan.

In this study, we found that after HCT to the Department of
Adult Internal Medicine, half of the patients and families
appreciated adult practice, such as the ability to receive
medical care appropriate for their condition and consult an
adult specialist, and considered themselves not to have any
challenges in visiting the department. Patients and families
also considered themselves to be well informed about adult
medical and welfare services and believed that their health
conditions had stabilized after HCT. Our results regarding
improved health conditions were consistent with those from
a previous study on individuals with child-onset epilepsy
syndrome, although the possibility of a natural improvement
in health conditions and the emergence of newly developed
antiepileptic drugs cannot be ruled out.17 Because our facility
is dedicated to caring for individuals with disabilities from
childhood to adulthood, we must consider that our adult
medical providers are more accustomed to congenital and
childhood-onset diseases than other facilities. Thus, the fo-
cus of the current study on posttransition can affect the
study’s uniqueness.

Despite the various advantages of HCT listed above, patients
and their families still encounter challenges with HCT.

Table 3 Patients’ and Families’ Transition Experiences
(n = 111)

n (%)
Mean, SD

Before transition

Referral to an adult health care provider
from a pediatrician

No referral from any doctors 50 (45.0)

Referral from a pediatrician 35 (31.5)

Referral from other physicians
(i.e., psychiatrist)

4 (3.6)

No response 22 (19.8)

Age at transition (y) 28.4, 11.0

Time taken for transition (mo) 9.5 ± 1 4.7

During transition

Experience of difficulties with
transition

49 (44.1)

The reason for difficulties (n = 49)

No information regarding the adult
health care provider

36 (73.4)

No information on who to consult
regarding transition

29 (59.1)

The physician did not understand
medical history

23 (46.9)

The physician did not understand the
patient’s and family’s feelings

12 (24.5)

Hesitation by the physician because
of the disease

10 (20.4)

Hesitation by the physician because
of disabilities

9 (18.4)

Treated like a child 7 (14.3)

After transition to our hospital

Benefits of adult practice

Age- and condition-appropriate care 60 (54.1)

Ability to consult adult specialists 53 (47.7)

Health condition stabilized 34 (30.6)

Introduction of adult service use 29 (26.1)

Ability to prepare for the future 25 (22.5)

Informed about current health
condition and prognosis

19 (17.1)

Information about adult services 18 (16.2)

Few merits 9 (8.1)

Challenges of adult practice

No challenges 51 (45.9)

Handling scheduled appointments in
multiple departments

21 (18.9)

Table 3 Patients’ and Families’ Transition Experiences
(n = 111) (continued)

n (%)
Mean, SD

Difficulty in having doctors
understand medical history

17 (15.3)

Burdensome to consult with a home
doctor first when changes in health
condition occurred

16 (14.4)

Difficulty in understanding doctor’s
explanation

2 (1.8)

Shocked when you learned about
your present health condition and
prognosis

2 (1.8)
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Pediatric and adult care seemed fragmented, as exemplified
by few referrals made from pediatricians to an adult practi-
tioner or insufficient information from pediatrics regarding
patients’ illness. Families and patients were encumbered by a
limited understanding or even hesitation among adult
practitioners in relation to childhood-onset conditions and
disabilities. Many adolescents with complex chronic condi-
tions are lost to follow-up care or experience a gap in follow-
up care.18 The discontinuation of care is related to patient-
related medical factors, such as the nonrequirement of
medications during referral from pediatric to adult care or
milder disease severity, and health behavior, such as a history
of missed appointments.19,20 In this study, it was not clear
whether each participant required frequent medical care
before HCT. To address this knowledge gap, further inves-
tigations are required to explore factors related to the dis-
continuation of care in individuals with childhood-onset
neurologic conditions. Building a system that ensures the
effective communication of patient medical history is of
paramount importance in adult health care practice.

Adequate guidance and preparedness during pediatric care are
required to assist patients with making comfortable transitions
to the person-centered practice of adult health care. In this
study, patients and families expressed confusion with the

differences between pediatric and adult health care systems,
such as the management of appointments. This confusion may
be attributed to inadequate guidance and a shorter preparation
time, that is, only 9.5 ± 14.7 months in this study, thus sug-
gesting that discussion between pediatric care providers and
patients regarding transition policy should commence at age
12–14, and preparation for an adult approach to care should be
conducted at age 18.21Our findings are consistent with those of
previous studies in which a lack of HCT discussions among
individuals with CP,22 dissatisfaction with parents,23 and a lack
of coordination were cited.24,25 Further support, such as col-
lecting information regarding adult practitioners or disease-
specific readiness check assessments,26 may alleviate challenges
encountered during the transition period.

No studies have yielded detailed reports on the age of HCT in
patients with childhood-onset neurologic conditions in Japan.
The timing of HCT among the participants in this study was
28.4 ± 11.0 years, which is later than that among patients from
other countries with other childhood-onset diseases, such as
congenital heart disease (22.4 ± 1.6 years),27 transplanted
kidney (18.8 years),28 and type 1 diabetes (21.0 ± 2.6).29 Our
results are consistent with previous findings, in which cognitive
impairment in childhood and progressive disability with spe-
cific health care needs were related to a delayed transfer to adult

Figure 1 Patient Education in Childhood-Onset Neurologic Conditions

(A) Provision of information by pediatricians. Patients and their families were asked about their experiences with receiving information from their pedia-
tricians. Their responses were based on a 5-point Likert scale; “strongly agree” and “agree” are denoted as “yes,” whereas “undecided,” “disagree,” and
“strongly disagree” are denoted as “no/uncertain.” Where patients did not respond, their response is denoted as “no response.” (B) Patients’ and families’
knowledge regarding patients’ conditions. Patients and families were asked whether they were aware of the patients’ conditions using a 5-point Likert scale;
“strongly agree” and “agree” are demoted as “yes,” whereas “undecided,” “disagree,” and “strongly disagree” are denoted as “no/uncertain.” Where patients
did not respond, their response is denoted as “no response.”
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care.30,31 Therefore, the introduction of HCT to patients with
childhood-onset neurologic diseases needs to be initiated at an
earlier age and afforded sufficient preparation time.

In Japan, a person is legally an adult at age 18. It is quite rare
for a young person with intellectual disabilities to assign an
adult guardian when the young person’s parents are still in
good health. In addition, even if a guardian is appointed,
adult guardians are primarily responsible for property man-
agement and various medical and welfare service contracts.
Adult guardians are often not involved in providing medical
consent. Therefore, in most cases, parents make medical
decisions as they did when they had custody of the minor,
and the medical institution in Japan accepts this situation.
Consequently, whether the transition timing coincides with
when the patient becomes an adult is not a concern in
practice. However, there is a concern that parents’ opinions
may be too strongly reflected in the patient’s postadult
medical care.

Ideally, it would be desirable to have a discussion on the
transition policy with the individual, their parents, and a
multidisciplinary team (family, caregiver, primary care phy-
sician, case worker, nurse, rehabilitation specialist, and other
adult guardians) before the individual reaches the age of an
adult. After the individual becomes an adult, instead of only
the parent making a medical decision, it would be sensible to
have a multidisciplinary team involved in the process.

Patients and families believed that they had not been pro-
vided with sufficient pretransition information regarding
their diseases and future treatment plans. A study on children
with neurodevelopmental disorders revealed that health care
professionals, including pediatricians, are parents’ primary
source of information regarding their children’s diseases.32

However, parents seem dissatisfied with the knowledge they
have gained because health care professionals appear to be
too focused on medication and not on patients’ conditions.32

This study revealed that patients and families were confident

with their knowledge of effects of oral medication and formal
name of the disease but not with that of the natural history of
the disease or its complications. This lack of understanding of
the natural history of the disease and its potential complications
prevents patients and families from preparing adequately for
transition to adult life. Strategies that maintain a favorable ev-
eryday life and well-being, such as acceptance or social en-
gagement, are recommended for adult patients with chronic
neurologic conditions; the approach reaches far beyond limit-
edly focused medical management.13 Furthermore, in the fu-
ture, as new treatment options emerge, the prognosis of some
childhood-onset neurologic diseases may improve.33 There-
fore, lifelong patient education from childhood through
adulthood may minimize mismatches in informational needs
and empower patients to make appropriate decisions regarding
their future.

In this study, parents understood that transition is necessary
for the patient, and over half of the families considered 15–20
years to be the optimal age for discussing pediatric-to-adult
HCT. Approximately half of the parents desired further
discussion on the daily lives of adults with disabilities and on
the preparations required of them before they cease taking
care of their children. Open discussions among families,
pediatricians, and adult practitioners regarding HCT are
warranted. During the pediatric-to-adult HCT process, it
may be ideal to have designated professionals, in addition to
pediatricians or physicians, discuss their conditions and long-
term care plans. Two-thirds of the participants desired
consultation with a coordinator to facilitate HCT, whereas
half desired a transition center, and these interventions may
allow patients to receive advice from a third-party stand-
point. Instructional programs for patients and families and
HCT consultations for adolescents may supplement patient
education, which is currently inadequate for regular out-
patient visits.

Neurologists are typically accustomed to diagnosing condi-
tions characterized by cognitive and motor dysfunction.

Figure 2 Topics on Which Families Desired Further Discussion With Pediatricians

Patients and families were asked to indicate the topics related to their conditions on which they desired further training from pediatricians using a 5-point
Likert scale; “strongly agree” and “agree” are denoted as “yes,”whereas “undecided,” “disagree,” and “strongly disagree” are denoted as “no/uncertain.”Where
patients did not respond, their response is denoted as “no response.”
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Furthermore, a high rate of comorbid epilepsy was noted
among participants in this study, as previously reported.34

Thus, adult neurologists can play a fundamental role in
managing this population. However, adult neurologists are
uncomfortable treating adults with childhood-onset condi-
tions.35 We believe that there is a need for education about
childhood-onset conditions and HCT among medical stu-
dents, residents, and neurologists. In Japan, medical schools
and junior residency programs provide opportunities to
learn internal medicine and pediatrics independently but not
transitional medicine.36,37 After completing junior residency,
one must gain experience with the full range of neurologic
disease cases during the training to become a board-
certificated neurologist. These cases require childhood-
onset neurologic diseases such as metabolic diseases or
muscular dystrophies,38 but the number of cases and expe-
rience in managing HCT are limited in clinical practice. For
lifelong learning for board-certificated neurologists, the Japa-
nese Society of Neurology formed the Special Committee for

Measures Against Transition from Pediatric to Adult Health
Care in 2020 issuing a statement4 and started to provide
seminars in annual meetings regarding management of people
with childhood-onset neurologic conditions andHCT. In other
countries, there are limited ways for residents and neurologists
to gain knowledge about transitional medicine.35,39 As doctors’
comfort in providing care for young adults with chronic illness
of childhood is associated with experience in training with
larger number of patients,40 implementing exposure to cases in
medical schools, junior residency, and neurology training is
urgent.

Most participants of the current study had severe disabilities.
This study showed that some physicians were reluctant to
care for patients because of their disabilities, which aligns
with a previous report.41 One reason for the reluctance is that
physicians had limited opportunities to learn about care of
individuals with disabilities.42 Same as medical training on
childhood-onset conditions, throughout medical training in
Japan, there are no requirements for management of indi-
viduals with disabilities.36-38 Adequate education about dis-
abilities will help physicians gain broader view about how
disability affects patients’ lives, their medical decision mak-
ing, and how to support people with disabilities.43 Thus,
improving transitional care in patients with childhood-onset
neurologic conditions.

The primary disease of participants in the current study was
quite heterogeneous and included many rare diseases,
reflecting that rare diseases excessively affect the nervous
system in children.44 In terms of self-management, a disease-
specific transition program is desirable because each disease
requires special attention.26 However, it may be challenging
to implement a uniform program because there are a variety
of symptoms and severity of the disability, even within the
same disease.45 Therefore, in addition to disease-specific
approach, conditions or disability-specific measures would
be preferable. Furthermore, the number of patients at a
single institution is limited due to the rarity of each disease;
future analysis at the national registry level will be inevitable.
The most common primary disease among the participants
in this study was CP. As CP is an umbrella term, it will be
necessary to include genetic testing and reevaluation of di-
agnosis to manage individuals with CP in the future.46,47

Although our study was based on a single hospital, some of its
findings reflected the actual HCT situation facing individuals
with childhood-onset neurologic conditions in Japan because
the disparity between pediatric and adult practice is a com-
mon phenomenon.48 In this study, the response rate was as
high as 87.4%, indicating a high level of interest in pediatric-
to-adult HCT among the participants. However, this study
has several limitations. First, we targeted adult patients who
had already transitioned to an adult department. Adult pa-
tients and their families may not entirely recall the in-
formation their primary pediatricians imparted to them at a
younger age, i.e., if any awareness was provided. Participants

Table 4 Patients’ and Families’ Desires Regarding
Transition (n = 111)

n (%)

Ideal age for transition

Optimal age for initiating discussions
regarding transition (y)

Under 15 11 (9.9)

15–17 26 (23.4)

18–20 38 (34.2)

21–30 6 (5.4)

Over 30 3 (2.7)

Depends on one’s condition 1 (0.9)

No response 26 (23.4)

Appropriate age for transition

Under 15 5 (4.5)

15–17 12 (10.8)

18–20 46 (41.4)

21–30 13 (11.7)

Over 30 4 (3.6)

Depends on one’s condition 3 (2.7)

No response 28 (25.2)

Desired system/personnel for transition

Coordinator/social worker 67 (60.4)

Transition center 48 (43.2)

Educational programs for patients and
families from early childhood

40 (36.0)

Transition visit for adolescents 34 (30.6)
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included older adults who had been accustomed to adult
practice for a relatively long time after the transition. Fu-
ture studies should recruit adult patients who still receive
treatment in the pediatric department to examine their
views on HCT. Second, we used self-reported measure-
ments of the benefits and challenges of HCT and did not
use validated or objective measurements. Therefore, cer-
tain information that potentially affects patients’ and fam-
ilies’ lives might have been overlooked. Studies are needed
to examine patient knowledge, and satisfaction with adult
care, among others, using validated and objective mea-
surements. Finally, this study required that participants
receive an in-person explanation of the nature of the study
before giving their consent to participate in the study.
Therefore, patients who had intellectual disabilities and
lived in an institution away from their families may not have
been included in this study. In addition, patients with un-
stable health conditions who visited the Department of
Internal Medicine but needed urgent medical treatment
and could not receive an explanation about the study due to
time shortage may not have been included. Further na-
tionwide studies are required to elucidate the HCT situa-
tion among patients with childhood-onset neurologic
conditions and promote pediatric-to-adult HCT with ad-
equate timing and support.

Our study established the pediatric-to-adult HCT experi-
ences of individuals with childhood-onset neurologic con-
ditions and severe physical and intellectual disabilities. Our
findings suggest that systems and staff that support HCT and
lifelong education for patients and families are warranted.
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