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Abstract: Adolescents with spina bifida (SB) face challenges in their transition to adulthood due
to intensive medical regimens and delayed development of independence. Despite an increasing
interest in the transition of adolescents with SB to adulthood, the clinical evidence of transition care
remains limited, and existing studies have focused on the effects of intervention programs. This study
aims to describe the process of systematically developing an online-based transition care program for
adolescents with SB using the intervention mapping (IM) protocol. IM consists of six steps: (1) logic
model of the problem; (2) program objectives; (3) program design; (4) program production; (5) plan
to implement the program; (6) plan for evaluation. At first, five problems faced during the transition
were identified, based on which four program objectives and six program strategies were established.
The online transition care program for adolescents with SB was developed as a six-week program.
The main strength of this program is that it reflects the diverse perspectives of adults with SB and
health care professionals and is easy to apply because it is online. We aim to further validate the
feasibility of this transitional care program to evaluate its effect based on our evaluation plan.
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1. Introduction
Spina bifida (SB) is one of the most common congenital malformations, known as
neural tube defects, caused by a failure in the closure of the vertebrae during the early stage
of pregnancy [1]. Before 1960, the survival rate for patients with SB was about 10–12%;
however, owing to recent advancements in health care, over 85% of the children with SB
are expected to now survive to adulthood [2]. As SB is a common congenital malformation
with high survival until adulthood, it must now be approached as a chronic condition [3,4].
Therefore, it is of great importance to improve life prospects for adolescents with SB and
ensure that they live healthy and independent [3,5].
From a health care perspective, the transition is the purposeful, planned passage of
adolescents with chronic conditions from child-centered to adult-oriented health care systems [6]. Adolescence is a challenging time of physical, psychological, and social change [7].
Adolescents with chronic conditions face even greater challenges because they also have to
deal with important changes in the care they need and how it is provided [7]. Moreover,
Health care transition services that fail to adequately meet the needs of young adults with
chronic conditions at this time of considerable change may result in a deterioration in
health status that can have negative long-term consequences [7].
Adolescents with SB have experienced challenges in their transition to adulthood due
to physical and psychological difficulties [3]. Those with SB often have hydrocephalus
with a shunt, bladder and bowel dysfunction, urinary and fecal incontinence, orthopedic
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deformities, motor difficulties, and pressure sores [1,6,8]. Because these physical difficulties
constitute an important trigger of psychological difficulties [9,10], adolescents with SB also
experience psychosocial difficulties such as depression, a decreased quality of life, anxiety,
and social immaturity [11–13]. Additionally, adolescents with SB also encounter challenges
in achieving their adulthood milestones, including education, employment, and romantic
relationships [14].
Individuals with SB need to manage their complex treatment regimen throughout
their lives, which includes regular hospital visits, clean intermittent catheterization (CIC),
bowel management, skin checks, shunt monitoring, and the use of various orthopedic
devices [2,15]. Adolescence is a key developmental stage during one’s course of life [16].
In particular, the responsibility of care is shifted from parents to young adolescents with
chronic conditions; however, in the case of SB, the shift to autonomy is delayed, thereby
increasing the challenges faced during the transition from adolescence [5,17]. Unfortunately,
adolescents with SB are less likely to be ready for the transition than adolescents with or
without other chronic conditions such as type 1 diabetes and Turner syndrome [18]. If the
patients do not smoothly transition to adulthood, inadequate self-care can lead to increased
hospitalization and serious complications, such as kidney transplantation [19,20]. Due to
the increasing interest in the transition of adolescents with chronic conditions to adulthood,
research on the development and evaluation of transition programs for SB has been actively
conducted since 2010 [21–24]. Despite an established consensus about the importance
and need for the transition care program for adolescents with SB, clinical evidence for
care during this transition remains limited [25]. Transition care programs should support
adolescents in their broader transition to adulthood, including personal, social education,
and vocational needs, not just their medical needs [26]. However, most transition care
programs focus on disease management [22,25,26]. Adolescents with SB need to develop
goals related to health care and for potential higher educational and vocational plans
with other long-term plans [27]; therefore, an integrated transition management program
that includes these aspects is needed. Moreover, all existing studies have focused on the
effects of the interventions, and it is difficult to find studies that systematically present
the process of program development [21–24]. In other words, there is currently a lack of
information on the development process, content, and structure of transition care programs,
including comprehensive content for SB. To address these concerns, we provided a detailed
methodological description of the process of developing the transition care program using
the intervention mapping (IM) method.
IM is a systematic process for developing theory-, evidence-, and practice-based
programs [28]. It aims to provide guidelines for effective decision-making during the
development of an intervention by integrating theory, empirical findings, and information
from the target population [28]. Therefore, developing the transition care program for
adolescents with SB according to the IM method might provide guidelines based on
empirical evidence and theory to clinical practice. To further facilitate these predicted
positive results, we planned to engage with experts (multidisciplinary panel) who have rich
clinical practice experience in the program development. IM has been applied extensively
to develop complex promotion programs for health-related behavior [28–31]. More recently,
several previous studies have suggested that IM offers a process to develop an intervention
focused on the health of children and adolescents [28,29,31]. In summary, if the process
of developing a transition care program is presented systematically and in detail, it could
enable health care professionals to use that information as fundamental data to apply
tailored transition care programs based on the environment and characteristics of various
clinical settings and communities.
Among the theoretical frameworks explaining the transition of adolescents with
SB, the Life Course Model is considered as providing a useful basis [3,16,32]. The Life
Course Model was laid out developmentally, from preschool and continuing through
school-age, and adolescence and young adults. This model provides specific guidance
on how to prepare for the transition and manage them in each developmental stage.
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This model also consists of three domains: self-management/health (self-care), personal
and social relationships, and education/employment [16,32]. Based on this model, we
planned to develop programs considering the three domains that should be carried out in
adolescence [32]. Furthermore, in the Life Course Model, as the family factor also influences
the transition [32], it was considered to involve parents in the program.
Considering the COVID-19 pandemic, developing an online-based transition care
program for adolescents with SB would be especially useful. Therefore, this study aimed to
describe the process of systematically developing an online-based transition care program
for adolescents with SB using the IM protocol.
2. Materials and Methods
IM consists of six steps, and each step is built on the decisions and results obtained
from the preceding step [33]. The six steps are as follows: (1) logic model of the problem; (2) program objectives (logic model of change); (3) program design; (4) program
production; (5) plan to implement the program; and (6) plan for evaluation. We recruited a
multidisciplinary panel of four young adults with SB (19–25 years), two pediatric urologists,
two pediatric nurse practitioners, and a pediatric orthopedist to develop the online-based
transition care program.
2.1. Step 1: Logic Model of the Problem
To identify the problems related to transition, we conducted a systematic review [25],
a need assessment [3], and a discussion with the multidisciplinary panel. First, for conducting a systematic review of transition programs for adolescents with SB [25], we performed
a search on PubMed, Web of Science, CINAHL, and PsycINFO databases for studies published from January 2010 to June 2019. The search terms were (“adolescent*” or “youth”
or “young adult*” or “teen*” or “adolescent” or “young adult”) AND (“spina bifida”
or “myelomeningocele” or “spinal dysraphism” or “myelomeningocele” or “spinal dysraphism”) AND (“transition*” or “transfer*” or “continuity of care” or “continuity of patient
care”). After excluding the studies according to the criteria, i.e., peer-reviewed journals and
English language, we ultimately analyzed eight out of 218 studies. Additionally, additional
literature reviews were conducted as required by the research team.
Second, we conducted a cross-sectional study [3] to explore the educational need of
adolescents with SB from January 2020 to January 2021. Finally, a total of 108 adolescents
and young adults with SB aged 13–25 years were included in the final analysis. The research
team developed the questionnaires to evaluate the educational needs of young adults with
SB transitioning to adulthood based on previous studies on the assessment of transition
needs of these individuals [2,34,35]. The questionnaires consisted of six domains: the
system of care (four items), the psychological context for self-management (six items),
neurosurgery (two items), orthopedics and physical activity (two items), urology and
sexual health (six items), and specific health issues including bowel management, skin
damage prevention, puberty, and nutrition (six items). Lastly, the needs and contents of
the transition care program were outlined through discussions with the multidisciplinary
panel. The results of the systematic review and needs assessment are presented in other
articles [3,25].
2.2. Step 2: Program Objectives (Logic Model of Change)
We organized the objectives of the program to indicate which behaviors needed to
be changed or achieved. After selecting the problems related to the transition in the first
step, we conducted an additional literature review for establishing the program objectives.
Finally, in step 2, the program objectives and rough contents of the transition care program
were specified.
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2.3. Step 3: Program Design
The program was conceptualized and designed in this step. The research team established the theoretical framework and components of the program. We integrated the
information acquired from previous steps, i.e., the literature review and researchers’ discussions, and used it to construct the transition educational program. This theoretical
framework guided us to better understand the problems faced during the transition, to
optimize factors that promote transition readiness, and to suggest solutions and outcomes.
2.4. Step 4: Program Production
In this step, we determined the details of the topics, scope order, and sequence of the
transition care program. Performance and implementation strategies were selected based
on the discussion among the research team to ensure more effective delivery methods.
2.5. Step 5: Plan to Implement the Program
We developed a plan to apply specific methods in the program and discussed the
barriers and facilitators of the program. In regard to the educational aspect of this program,
we obtained expert advice from three pediatric nurse practitioners and two social workers.
The researcher team then worked with the experts to create lecture materials based on the
contents of the program. We used animated content that described the transition of adolescents with SB from adolescence to adulthood to increase the participants’ understanding of
this transition and to generate interest in the program.
2.6. Step 6: Plan for Evaluation
We developed an evaluation plan by finalizing the study design, main concepts,
and methods for evaluating the program’s effectiveness. A group of experts conducted
the content validity index (CVI) for evaluating the program’s validity. A checklist was
developed to assess the level of transition for adolescents with SB, and the CVI was assessed
by the multidisciplinary panel. In addition, the template of the individual transition plan
was modified based on previous research [36] to establish individual transition goals.
3. Results
3.1. Step 1: Logic Model of the Problem (Needs Assessment)
Based on the systematic review [25] and need assessment [3] on the transition program,
the needs were identified for an intervention that aims to support the transition process
among adolescents with SB. Through the systematic review on transition programs for
adolescents with SB [25], we found that the characteristics of participants and intervention
strategies were the main components of the transition care program. Therefore, we decided
to establish an individual transition plan by taking into account the clinical and general
characteristics of the participants.
From a needs assessment study [3], adolescents with SB required further education
in a few areas, namely “health insurance system”, “SB related urinary system diseases
management”, “SB related nervous system symptoms”, and “self-catheterization management.” Additionally, in a previous study, “catheterization”, “bowel program”, “skin care”,
“medication”, “exercise”, and “setting up health care appointments” were the tasks that
had to be transferred from the parents to the adolescents with SB during the transition
period [5]. Following this, discussions with the multidisciplinary panel were conducted
based on the literature review results and the needs assessment of transition care programs for adolescents with SB. Finally, five general problems affecting the transition of
adolescents with SB were: (1) health care issues (understanding SB, medication, bowel
management, urological health, neurological health, orthopedic health, and sexual health);
(2) medical treatment-related issues (health insurance system and management of health
care-related appointments); (3) daily and school life; (4) relationship with family members;
and (5) preparing for the future (career) (Table 1). Through Step 1 of IM, the broad program
goal was set to improve the transition readiness for adolescents with SB.
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Table 1. The problems of transition, program objectives, and program strategies.
Problems of Transition

•

Understanding SB
Medication
Bowel management
Urological health
Neurological health
Orthopedic health
Sexual health

•
•
•

Medical treatment-related issues
-

•
•
•

Program Strategies

Health care issues
-

•

Program Objectives

Health insurance system
Management of health
care-related appointment

•
•

Establishing the initiative in
self-health care
Redefining relationship with
friends and family
Preparing for independence
within the family
Exploring educational courses
and occupations

•
•
•
•
•

Daily and school life
Relationship with family members
Preparing for the future (career)

Assessing the participants’
characteristics and level
of transition
Setting the individual
transition plans
Providing information about
self-health care
Sharing their worries caused by SB
Mentoring program to motivate for
the successful transition and future
Increasing family involvement in
the program

SB = spina bifida.

3.2. Step 2: Program Objectives (Logic Model of Change)
At first, the research team created a mind map to visualize the goals to be achieved
during the transition by referring to a previous study [37]. The goals were as follows:
(1) taking care of their own health; (2) getting along well with family and friends; and
(3) finding the right school and jobs (Supplementary File S1). Based on the mind map and
step 1 of IM, we received advice from the multidisciplinary panel to make the program
objectives more concrete. Finally, four program objectives were selected (Table 1), which
were as follows: (1) establishing the initiative in self-health care; (2) redefining relationships
with friends and family; (3) preparing for independence within the family; (4) exploring
educational courses and occupations. Finally, six program strategies were established to
achieve the program objectives. The six program strategies were (Table 1): (1) assessing
the participants’ characteristics and transition to establish the transition plans; (2) setting
the individual transition plans according to the characteristics and transition level of
participants through online counseling for each family; (3) providing information about
self-health care through online education program taught by health care experts; (4) sharing
their worries and issues caused by SB and finding solutions through online discussion;
(5) mentoring program to motivate adolescents with SB for successful transition and future;
(6) involving parents in family counseling to sharing their children’s transition levels and
set and evaluate transition plans together.
3.3. Step 3: Program Design
We selected the Life Course Model for SB [32] as the framework of the transition care
program. The Life Course Model suggests that it is necessary to prepare for the transition
during the developmental stage in the major life areas of self-management/health (selfcare), personal and social relationships, and education/employment (major life areas).
Moreover, family, environmental, and personal factors can influence the transition process.
In particular, the Life Course Model strongly emphasizes the need for “taking the lead on
managing primary and secondary conditions”, “friendship and independence within the
family”, and “exploring education and career options for meaningful occupation” for the
transition of adolescents with SB. According to the Life Course Model, we hypothesized that
the transition care program would lead to a successful transition by affecting the domains
of self-management/health (self-health care initiative), personal and social relationships
(redefining relationships with friends and family), preparing for independence within the
family, and education/employment (exploring educational and occupational opportunities)
(Figure 1).
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Figure 1. The framework of the transition care program.

In the Life Course Model, self-management includes discrete functional domains
related to bladder and bowel management, mobility, skin integrity, sexuality [16,32]. Therefore, health care professionals will give health education to improve self-management
knowledge, including these contents, and an animation about the transition will be provided to adolescents with SB to help better understand the transition concept. Since the
Life Course Model emphasizes goal setting for self-management and the role of the family
in the transition process [16], self-management goals will be established and evaluated
through counseling with parents. The personal and social relationship domains include
the personal development of adolescents with SB, as well as their relationship with family,
friends, and romantic partners [16]. For personal and social relationships, adolescents with
SB will share sincere stories about personal relationships and give solutions to each other
through group discussion. Lastly, the Life Course Model suggests a mentoring program
for adolescents with SB by adults with SB. Thus, we planned a mentoring program about
education courses and occupational opportunities with adults with SB.
3.4. Step 4: Program Production
The online transition care program for adolescents with SB was developed as a sixweek program (Table 2). The program will be conducted every week with real-time
participation on Zoom, and each session will be 60–100 min long. The intervention will
involve multiple teaching methods (including a lecture and discussion), as well as roleplaying and group activities (sharing experiences and finding a solution).
In the first session, adolescents and their parents (caregivers) will be individually
interviewed, and the transition program will be introduced through animation. Following
this, the degree of transition of each participant will be assessed, and the individual transition plans and goals will be established through discussion with the participants and their
parents. Sessions 2–5 would consist of group activities. In the second session, lectures on
neurological health, including the general understanding of SB, and orthopedics health,
including awareness on skincare, will be provided. After that, we aim to provide time for
questions and answers related to the topic and hold group counseling for cognitive behavioral motivation (CBM) related to relationships with family members. After a lecture on
voiding and bowel management in SB, a question-and-answer session will be conducted in
the third session. Then, group counseling on CBM related to relationships with friends will
be conducted. In the fourth session, sexuality education specific to the general population
and to those with SB will be conducted, and CBM group counseling will be held, focused on
school experiences, and potential solutions will be discussed. In the fifth session, a lecture
on the health care system will be conducted, including making hospital appointments and
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insurance-related information. Next, we will invite an adult mentor with SB to share their
experiences at school (relationship with others) and to provide career-related tips. The sixth
session will proceed similar to the first session. After evaluating the degree of transition
after the program, the degree of implementation of the individual transition plans and
goals will be evaluated. We also aim to discuss long-term transition goals within the family.
Table 2. The contents of the transition care program.
Session
(Time)
I
(60 min)
Individual

II
(100 min)
Group

III
(90 min)
Group

IV
(90 min)
Group

V
(100 min)
Group
VI
(40 min)
Individual

Contents
Overview of transition
Introduce the program
Individual transition plans and goals

Life Course Model Domain
Self-management/Health
Self-health care initiatives
Personal and social relationship
Preparing for independence within
the family

Method
Animation a
Discussion a

Understanding of SB
Walking and skin management

Self-management/Health
Self-health care initiatives

Lecture and discussion

CBM group counseling
Relationship with family members

Personal and social relationship
Redefining the relationship with
friends and family

Group activity b

Self-management/Health
Self-health care initiatives

Lecture and discussion

Personal and social relationship
Redefining the relationship with
friends and family

Group Activity b

Voiding managementBowel management
CBM group counseling
Relationship with friends
Sexual health
CBM group counseling
School life
Health care system
Mentoring program

Evaluation of individual transition plans
and goals

Self-management/Health
Self-health care initiatives
Personal and social relationship
Redefining the relationship with
friends and family
Self-management/Health
Self-health care initiatives
Education/Employment
Exploring educational and
occupational opportunities
Personal and social relationship
Preparing for independence within
the family

Lecture and discussion
Group Activity b

Lecture and discussion
Group Activity c

Discussion a

CBM = cognitive-behavioral motivation; SB = spina bifida; a with parent; b adolescents with SB-led; c with mentor.

3.5. Step 5: Plan to Implement the Program
We plan to recruit participants by collaborating with the largest SB clinic in South
Korea and the Korean Spina Bifida Patients Association. For adolescents with SB, the
eligibility criteria would include the following: (1) adolescents with SB aged 12–15 years;
(2) ability to use the internet; and (3) absence of cognitive impairment. Adolescents who
(1) had already participated in the transition program, (2) were unable to communicate and
respond to the questionnaires, or (3) had illness or disabilities other than SB will be excluded.
To increase the understanding of transition among adolescents with SB, we created an
animation introducing this transition process. With the help of the animation director, we
created a storyboard on the transition care of adolescents with SB. Eventually, we created
three-minute Korean (https://youtu.be/Ti0YX1trtXI (accessed on 13 January 2022)). and
English versions (https://youtu.be/AXUr8WaEXyA (accessed on 13 January 2022)). of the
animation that provide an overview of the transition process. This animation will be shown
to the participants at the beginning of the program. Educational videos on neurological
health, orthopedics health, the hospital system, and sexual issues faced by adolescents with
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SB will be filmed, featuring experts (three pediatric nurse practitioners) and the research
team. We will make the participants watch these educational videos together while other
programs are being conducted in real-time.
3.6. Step 6: Plan for Evaluation
According to the program objectives set through Steps 1–2 of the IM process, the
hypotheses will test whether the transition readiness improved in the intervention group
relative to the comparison group.
The CVI of the educational content of the transition care program was evaluated by
experts. The group of experts comprised two pediatric urologists, a pediatric orthopedist,
two child health nursing professors, and a pediatric nurse practitioner, all of whom had
either directly cared for patients with SB or were experts in SB. The result of overall CVI
was 0.99, and the item content validity index (I-CVI) ranged from 0.83 to 1.00. Moreover, the
program contents were supplemented according to experts’ opinions that easy terms and
pictures are needed to help adolescents with SB understand self-management. For program
performance, the research team, three pediatric nurse practitioners, and two social workers
wrote a program scenario and discussed how to proceed with the program. The research
team pre-practice was also conducted, such as confirming the use of content sharing and
group division for smooth use of Zoom in the transition program.
To measure the effectiveness of the program, we will measure the appropriate concepts
based on the framework of the program; self-management/health domain (transition readiness and sexual health), personal and social relationships domain (social support, including
relationships with friends, teachers, and family), and education/employment domain (career readiness). The first and sixth sessions will be conducted online with the participants
and their families to establish and evaluate the individual transition plans. For the individual transition plans, we will use the template provided in a previous study on the transition
of adolescents with SB [36]. We will amend and use the template of the individual transition
plan for the Korean context. This template consists of prioritized goals, current status and
plans, actions for planning, target dates, and complete dates (Supplementary File S2). To
establish the individual transition plans, we have developed a checklist to assess the current
transition levels of adolescents with SB (Supplementary File S3). The checklist comprises
50 questions distributed among five domains, based on previous studies [2,3,36–38], and
five general problems affecting the transition of adolescents with SB, established based
on our results. The CVI of the checklist was assessed by the multidisciplinary panel. The
result of overall CVI was 0.96, and the I-CVI ranged from 0.78 to 1.00.
To confirm the effects of the developed program, we would use a quasi-experimental
pre-post design. According to the rule stating a sample size of 12 per group for a pilot
study [39], we will recruit 12 participants per group. The data of participants will be
collected using self-reported questionnaire surveys. The assessment time points will be
before the program, immediately after program completion, and four weeks after program
completion. The data will be analyzed using IBM SPSS Statistics software version 26
(IBM Corp., Armonk, NY, USA). The Cronbach’s alpha will be measured for the internal
consistency of the scales. Descriptive statistics will be used to summarize the characteristics
of the participants. For the assessment of sample homogeneity, Fisher’s exact test and the
χ2 test will be used. To determine the effect of the pre-post program among the groups,
repeated measures ANOVA will be conducted.
4. Discussion
This study described the systematic process of developing an online-based transition
care program for adolescents with SB. Although most previous studies have been conducted
with a focus on the effects of interventions during the transition of this population [21–24],
there is insufficient evidence on the effectiveness of these transition programs [7], and
the components of previous interventions are unclear as most of them have not included
the target population during program development [40]. Therefore, the present study is
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meaningful because it is the first attempt to systematically present the process of developing
a program for the transition of adolescents with SB to adulthood. IM used in this study is a
systematic process that emphasizes theory-, evidence-, and practice-based intervention [33].
We, therefore, used IM to develop a theory-, evidence-, and practice-based program for
adolescents with SB, despite it being a time- and effort-consuming process.
The first strength of our program is that it emphasizes the practical problems faced
during transition through a literature review [25] and assesses the needs of the transition
program for adolescents with SB [3]. Based on this, we aim to establish the individual
transition plans considering each participant’s clinical and general characteristics. Moreover, we identified that adolescents with SB have high educational requirements during
the transition period to understand the health insurance system, SB-related urinary disease
management, SB-related nervous system symptoms, and self-catheterization management.
These findings enabled us to design our program with integrated individual and group
activity sessions. Therefore, this program will provide content that is tailored (i.e., individual transition plan) and general (i.e., education and group activities) for the successful
transition of adolescents with SB.
The second strength of the program is that it would lead to parental involvement in the
transition care program. Family is an important factor during the transition of adolescents
with chronic conditions [41], and this program will help to increase the parents’ interest
and awareness of their child’s transition by encouraging participation while establishing
transition plans.
The third strength of the program is that it includes a multidisciplinary panel that
consists of four young adults with SB (19–25 years), two pediatric urologists, two pediatric
nurse practitioners, and a pediatric orthopedist. The program content accuracy can be
verified with the participants of a large number of experts who have the latest information
on how to educate individuals with SB. Moreover, we conducted the study through discussions and obtained advice from the panel at each step of the IM. The contents of the
program reflect the experience of transitioning participants with SB and the clinical practice
of health care professionals.
The final strength of the program is that it is an online-based transition care program,
which makes it easily accessible by the participants and their families [42]. Furthermore,
being able to participate regardless of the geographical location is the most significant
advantage of online programs. Adolescents living in distant regions from hospitals usually
face challenges in accessing these health education programs; therefore, this program could
be a good opportunity for them to be involved. Moreover, an online-based program is also
more useful during the current COVID-19 pandemic. Above all, the online-based program
can allow more anonymity than face-to-face programs [42]; therefore, it could encourage
sincere involvement from the participants who are socially anxious and reserved.
4.1. Implication for Transition Care Programs
This study suggests important implications of transition care for adolescents with
chronic conditions.
First, health care professionals should establish tailored transition plans by monitoring
the clinical characteristics and transition levels of adolescents with SB. Moreover, health
care professionals should make an effort to raise awareness and interest in transition
among children and adolescents by explaining the concept of transition from childhood.
Second, health care professionals should provide transition care programs that parents
can participate in with their children. As parents participate in the program together, the
transition care will be managed at home, which will promote the transition of adolescents
with SB. Third, Adolescents with SB should be provided with an integrated transition
program that focuses on physical self-management and includes interpersonal relationships,
education courses, and occupational opportunities.
Therefore, health care professionals should provide counseling that considers these
aspects and, if necessary, link with the local community. Government-level support and
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efforts are also needed to create an environment and policies that can provide an integrated
transition program to youth with chronic diseases.
4.2. Limitations and Recommendations
This study has some limitations. First, we developed the transition checklist based
on the literature review and expert advice to assess the current level of transition for adolescents with SB; however, the checklist is limited due to a lack of validation. Therefore,
it is unclear whether this checklist accurately captures the transition levels in adolescents
with SB. In the future, we recommend validating this checklist in adolescents with SB for
the accurate identification of transition levels. Second, although this study followed IM,
a systematic intervention development process, we could not confirm its effectiveness.
Therefore, we aim to conduct further studies that evaluate and demonstrate the effectiveness of the transition care program for adolescents with SB. Third, when comparing
online programs with face-to-face programs, there is a limit to non-verbal communication
because of the screen limitation of the online interface. Moreover, passive participation
may occur depending on the participants’ characteristics, or they may feel difficult to
interact. Therefore, the health care professionals and the researchers who conducted the
transition care program should try to promote participation by providing questions and
feedback to the participants so that continuous interaction can occur. For this, it will be
necessary to pre-practice the online program in advance and understand the characteristics
of the subject. Lastly, it can be difficult to collaborate with experts who have experience
caring for SB in clinical practice. Therefore, it is expected that continuous multidisciplinary
research and practice will be carried out in the future, an expert network will be formed,
and eventually, various studies on the transition of chronic conditions will proceed.
5. Conclusions
A systematic approach for developing a transitional care program is necessary to
ensure the successful transition of adolescents with SB to adulthood. The transition care
program, developed with a systematic approach, could provide fundamental data for
developing an intervention program to guide the transition of adolescents with SB. The
feasibility of this transitional care program will be validated to evaluate the effect of this
program based on our evaluation plan.
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checklist to assess the level of transition for spina bifida.
Author Contributions: Conceptualization, E.K.C., H.Y. and E.B.; methodology, E.K.C., H.Y. and E.B.;
data curation, E.K.C., H.Y. and E.B.; writing—original draft preparation, E.K.C. and E.B.; writing—
review and editing, E.K.C. and E.B. supervision, E.K.C.; project administration, E.K.C.; funding
acquisition, E.K.C. All authors have read and agreed to the published version of the manuscript.
Funding: This work was supported by a grant from the National Research Foundation of Korea (NRF)
funded by the Korean government (Ministry of Science and ICT, MSIT; No. 2019R1F1A1051257).
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Data sharing not applicable to this article as no datasets were generated
or analyzed during the current study.
Acknowledgments: This research was supported by the Brain Korea 21 FOUR project funded by
National Research Foundation (NRF) of Korea, Yonsei University College of Nursing.
Conflicts of Interest: The authors declare no conflict of interest.

Int. J. Environ. Res. Public Health 2022, 19, 1056

11 of 12

References
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

11.

12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.

25.

Copp, A.J.; Adzick, N.S.; Chitty, L.S.; Fletcher, J.M.; Holmbeck, G.N.; Shaw, G.M. Spina bifida. Nat. Rev. Dis. Primers 2015,
1, 15007. [CrossRef] [PubMed]
Spina Bifida Association. Guidelines for the Care of People with Spina Bifida. 2018. Available online: http://spinabifidaassociation.
org/guidelines (accessed on 18 September 2021).
Choi, E.K.; Bae, E.; Ji, Y.; Jung, E.; Yang, S.H. Discrepancies in educational needs for transition in adolescents and young adults
with spina bifida in South Korea: Use of the Borich needs assessment model. J. Pediatr. Nurs. 2021, 61, 318–324. [CrossRef]
Wagner, R.; Linroth, R.; Gangl, C.; Mitchell, N.; Hall, M.; Cady, R.; Christenson, M. Perception of secondary conditions in adults
with spina bifida and impact on daily life. Disabil. Health J. 2015, 8, 492–498. [CrossRef]
Holmbeck, G.N.; Kritikos, T.K.; Stern, A.; Ridosh, M.; Friedman, C.V. The transition to adult health care in youth with spina bifida:
Theory, measurement, and interventions. J. Nurs. Scholarsh. 2021, 53, 198–207. [CrossRef]
Ulus, Y.; Tander, B.; Akyol, Y.; Ulus, A.; Tander, B.; Bilgici, A.; Kuru, O.; Akbas, S. Functional disability of children with spina
bifida: Its impact on parents’ psychological status and family functioning. Dev. Neurorehabil. 2012, 15, 322–328. [CrossRef]
Campbell, F.; Biggs, K.; Aldiss, S.K.; O’Neill, P.M.; Clowes, M.; McDonagh, J.; While, A.; Gibson, F. Transition of care for
adolescents from paediatric services to adult health services. Cochrane Database Syst. Rev. 2016, 4, Cd009794. [CrossRef]
Choi, E.K.; Im, Y.J.; Han, S.W. Bowel management and quality of life in children with spina bifida in South Korea. Gastroenterol.
Nurs. 2017, 40, 208–215. [CrossRef]
Sturgeon, J.A.; Dixon, E.A.; Darnall, B.D.; Mackey, S.C. Contributions of physical function and satisfaction with social roles to
emotional distress in chronic pain: A collaborative health outcomes information registry (choir) study. Pain 2015, 156, 2627–2633.
[CrossRef] [PubMed]
De Hert, M.; Correll, C.U.; Bobes, J.; Cetkovich-Bakmas, M.; Cohen, D.; Asai, I.; Detraux, J.; Gautam, S.; Möller, H.-J.; Ndetei,
D.M.; et al. Physical illness in patients with severe mental disorders. I. Prevalence, impact of medications and disparities in health
care. World Psychiatry 2011, 10, 52–77. [CrossRef] [PubMed]
Holmbeck, G.N.; DeLucia, C.; Essner, B.; Kelly, L.; Zebracki, K.; Friedman, D.; Jandasek, B. Trajectories of psychosocial adjustment
in adolescents with spina bifida: A 6-year, four-wave longitudinal follow-up. J. Consult. Clin. Psychol. 2010, 78, 511–525.
[CrossRef]
Sawin, K.J.; Bellin, M.H. Quality of life in individuals with spina bifida: A research update. Dev. Disabil. Res. Rev. 2010, 16, 47–59.
[CrossRef] [PubMed]
Holmbeck, G.N.; Devine, K.A. Psychosocial and family functioning in spina bifida. Dev. Disabil. Res. Rev. 2010, 16, 40–46.
[CrossRef] [PubMed]
Zukerman, J.M.; Devine, K.A.; Holmbeck, G.N. Adolescent predictors of emerging adulthood milestones in youth with spina
bifida. J. Pediatr. Psychol. 2011, 36, 265–276. [CrossRef] [PubMed]
Psihogios, A.M.; Holmbeck, G.N. Discrepancies in mother and child perceptions of spina bifida medical responsibilities during
the transition to adolescence: Associations with family conflict and medical adherence. J. Pediatr. Psychol. 2013, 38, 859–870.
[CrossRef]
Thibadeau, J.K.; Alriksson-Schmidt, A.I.; Zabel, T.A. The national spina bifida program transition initiative: The people, the plan,
and the process. Pediatr. Clin. N. Am. 2010, 57, 903–910. [CrossRef]
Devine, K.A.; Wasserman, R.M.; Gershenson, L.S.; Holmbeck, G.N.; Essner, B.S. Mother-adolescent agreement regarding decisionmaking autonomy: A longitudinal comparison of families of adolescents with and without spina bifida. J. Pediatr. Psychol. 2011,
36, 277–288. [CrossRef]
Beal, S.J.; Riddle, I.K.; Kichler, J.C.; Duncan, A.; Houchen, A.; Casnellie, L.; Woodward, J.; Corathers, S.D. The associations of
chronic condition type and individual characteristics with transition readiness. Acad. Pediatr. 2016, 16, 660–667. [CrossRef]
Streur, C.S.; Moloci, N.M.; Kraft, K.H.; Sarma, A.V.; Shahinian, V.B.; Hollingsworth, J.M. Trends in procedures to initiate renal
replacement therapy among people living with spina bifida. J. Urol. 2021, 205, 250–256. [CrossRef]
White, P.H.; McManus, M.A.; McAllister, J.W.; Cooley, W.C. A primary care quality improvement approach to health care
transition. Pediatr. Ann. 2012, 41, e1–e7. [CrossRef] [PubMed]
Betz, C.L.; Smith, K.; Macias, K. Testing the transition preparation training program: A randomized controlled trial. Int. J. Child
Adolesc. Health 2010, 3, 595–607. [PubMed]
Seeley, A.; Lindeke, L. Developing a transition care coordination program for youth with spina bifida. J. Pediatr. Health Care 2017,
31, 627–633. [CrossRef] [PubMed]
Betz, C.L.; Smith, K.A.; Van Speybroeck, A.; Hernandez, F.V.; Jacobs, R.A. Movin’ on up: An innovative nurse-led interdisciplinary
health care transition program. J. Pediatr. Health Care 2016, 30, 323–338. [CrossRef]
Betz, C.L.; Smith, K.; Van Speybroeck, A.; Jacobs, R.A.; Rivera, N.; Lee, J.; Saghhafi, S.; Nguyen, B.; Tu, H. Descriptive analysis and
profile of health care transition services provided to adolescents and emerging adults in the movin’ on up health care transition
program. J. Pediatr. Health Care 2018, 32, 273–284. [CrossRef]
Choi, E.K.; Bae, E.; Jang, M. Transition programs for adolescents and young adults with spina bifida: A mixed-methods systematic
review. J. Adv. Nurs. 2021, 77, 608–621. [CrossRef]

Int. J. Environ. Res. Public Health 2022, 19, 1056

26.

27.
28.
29.

30.

31.
32.
33.
34.

35.
36.
37.
38.

39.
40.

41.
42.

12 of 12

Lindsay, S.; Fellin, M.; Cruickshank, H.; McPherson, A.; Maxwell, J. Youth and parents’ experiences of a new inter-agency
transition model for spina bifida compared to youth who did not take part in the model. Disabil. Health J. 2016, 9, 705–712.
[CrossRef]
Fremion, E.J.; Dosa, N.P. Spina bifida transition to adult healthcare guidelines. J. Pediatr. Rehabil. Med. 2019, 12, 423–429.
[CrossRef] [PubMed]
Noh, D.; Choi, S. Development of a family-based mental health program for runaway adolescents using an intervention mapping
protocol. Int. J. Environ. Res. Public Health 2020, 17, 7794. [CrossRef]
Blewitt, C.; Morris, H.; Jackson, K.; Barrett, H.; Bergmeier, H.; O’Connor, A.; Mousa, A.; Nolan, A.; Skouteris, H. Integrating
health and educational perspectives to promote preschoolers’ social and emotional learning: Development of a multi-faceted
program using an intervention mapping approach. Int. J. Environ. Res. Public Health 2020, 17, 575. [CrossRef]
Kok, G.; Gottlieb, N.H.; Peters, G.J.; Mullen, P.D.; Parcel, G.S.; Ruiter, R.A.; Fernández, M.E.; Markham, C.; Bartholomew, L.K. A
taxonomy of behaviour change methods: An intervention mapping approach. Health Psychol. Rev. 2016, 10, 297–312. [CrossRef]
[PubMed]
Kim, S. Using intervention mapping to develop a media literacy-based smoking prevention program for female adolescents. Int.
J. Environ. Res. Public Health 2021, 18, 6305. [CrossRef]
Swanson, M.E. Need for the life course model for spina bifida. Pediatr. Clin. N. Am. 2010, 57, 893–901. [CrossRef] [PubMed]
Eldredge, L.K.B.; Markham, C.M.; Ruiter, R.A.; Fernández, M.E.; Kok, G.; Parcel, G.S. Planning Health Promotion Programs: An
Intervention Mapping Approach; John Wiley & Sons: Hoboken, NJ, USA, 2016.
Wood, D.; Rocque, B.; Hopson, B.; Barnes, K.; Johnson, K.R. Transition readiness assessment questionnaire spina bifida (traq-sb)
specific module and its association with clinical outcomes among youth and young adults with spina bifida. J. Pediatr. Rehabil.
Med. 2019, 12, 405–413. [CrossRef]
Kapoor, R.; De Carlo, K.; Raman, L.; Thibadeau, J.; Kancherla, V. Needs assessment survey for children and adults with spina
bifida in georgia. J. Pediatr. Rehabil. Med. 2019, 12, 383–392. [CrossRef]
Hopson, B.; Alford, E.N.; Zimmerman, K.; Blount, J.P.; Rocque, B.G. Development of an evidence-based individualized transition
plan for spina bifida. Neurosurg. Focus 2019, 47, E17. [CrossRef] [PubMed]
Hergenroeder, A.C.; Wiemann, C.M. Health Care Transition: Building a Program for Adolescents and Young Adults with Chronic Illness
and Disability; Springer: Berlin/Heidelberg, Germany, 2018.
Wood, D.L.; Sawicki, G.S.; Miller, M.D.; Smotherman, C.; Lukens-Bull, K.; Livingood, W.C.; Ferris, M.; Kraemer, D.F. The
transition readiness assessment questionnaire (TRAQ): Its factor structure, reliability, and validity. Acad. Pediatr. 2014, 14, 415–422.
[CrossRef] [PubMed]
Julious, S.A. Sample size of 12 per group rule of thumb for a pilot study. Pharm. Stat. J. Appl. Stat. Pharm. Ind. 2005, 4, 287–291.
[CrossRef]
Acuña Mora, M.; Saarijärvi, M.; Sparud-Lundin, C.; Moons, P.; Bratt, E.L. Empowering young persons with congenital heart
disease: Using intervention mapping to develop a transition program—The stepstones project. J. Pediatr. Nurs. 2020, 50, e8–e17.
[CrossRef]
Polfuss, M.; Babler, E.; Bush, L.L.; Sawin, K. Family perspectives of components of a diabetes transition program. J. Pediatr. Nurs.
2015, 30, 748–756. [CrossRef]
Zuidema, R.M.; van Gaal, B.G.; van Dulmen, S.; Repping-Wuts, H.; Schoonhoven, L. An online tailored self-management program
for patients with rheumatoid arthritis: A developmental study. JMIR Res. Protoc. 2015, 4, e140. [CrossRef]

