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Abstract
Background

Families raising children with disabilities assume risks to their health and lives. Therefore, it is necessary
to support these families to improve family empowerment, which is the ability of these families to control
their own lives and to promote the collaborative raising of children with disabilities. This is the �rst online
program development and interventional study focusing on the empowerment of families raising children
with disabilities who live at home in Japan.

Method

The program consisted of four online peer-based group sessions. Moreover, the families engage in
several activities in stages wherein they discover their own issues, �nd measures to resolve them, and
take action, while visualizing interfamily relationships, including social resources, and the status of their
family life, with facilitators and other peer members. This study was a non-randomized, waitlist-controlled
trial. It compared the results of the intervention group (early group) and the waitlist-controlled group
(delayed group). The participants were allocated to the early or delayed group in the order of their
applications. The main outcome was family empowerment. Other outcomes are the caregiver burden,
awareness of the use of social resources, self-compassion, and the quality of life (QOL) of primary
caregivers. The timing of the online surveys was as follows: the initial evaluation (Time 1 [T1]) was
conducted before the start of the �rst early group program, and post-intervention evaluation (Time 2 [T2])
was conducted immediately (within one week) after the early group had completed all four sessions (four
weeks) of the program. Follow-up evaluation (Time 3 [T3]) was conducted four weeks after the post-
intervention evaluation. This timing was the same in the delayed group, but the delayed group attended
the program after a four-week waiting period, compared to the early group.

Discussion

The intention is to evaluate whether the provision of the program developed in this study and the
evaluation test design are feasible and to verify the e�cacy of this program.

Clinical trial registration

The UMIN Clinical Trials Registry (UMIN000044172), registration date: May 19, 2021.
https://upload.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi?recptno=R000050422

Background
With highly advanced medical treatment enabling lifesaving techniques and shortened hospital stays,
there are an increasing number of children with severe disabilities who are cared for at home, from
childhood. In Japan, there has been a rapid increase in the number of children with severe disabilities
who need constant medical care. According to the Ministry of Health, Labor and Welfare, the number of
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children with severe disabilities aged 0–19 years who need constant medical care was 9,403 in 2005, and
this number has doubled to 20,155 in 2020 [1].

Families raising children with disabilities face much higher risks to their own health and lives, compared
to families raising healthy children. The mother, who is usually the primary caregiver, carries the burden of
the time and responsibility associated with providing the required care to the child, and thus tends to have
poor mental health [2]. Thus, there is an urgent need for direct support for families raising children with
disabilities.

The concept of empowerment began to be used in the �eld of health sociology since the 1980s in the US
and from the 1990s in the UK [3, 4]. Family empowerment is the ability of families to control their own
lives and promote the collaborative raising of children with disabilities [5]. Koren et al. proposed a
conceptual framework of empowerment for families raising children with disabilities in the community
(“empowerment of family (internal) relationships,” “empowerment of relationships with service systems,”
and “empowerment of interactions with the community”) [6]. In Japan, the concept of empowerment was
introduced in 1999 in the Guidelines for Support Services, including Care for People with Disabilities [7],
and the concept of “family as a whole” for children with disabilities and their families was presented.

We previously conducted in-depth interviews with 34 families with children with severe disabilities who
lived at home (mother, father, and siblings aged 12 years and older) [8], and conducted a questionnaire
survey of 158 nurses and government o�cials using the Delphi method [9] to comprehensively list the
factors that comprise the family empowerment model. Thereafter, we issued a self-administered
questionnaire based on that model to 1,659 families nationwide with children with severe disabilities who
were living at home, to develop and verify the family empowerment model [10]. This research showed
that family empowerment is high when families recognize that they can “use social resources” and they
can take the initiative to reduce their “caregiver burden.” However, the above were observational studies.
In this study, we verify, through implementational research, whether an intervention in each of its factors
(speci�cally, by working on increasing the “awareness of the use of social resources”, and reducing the
“caregiver burden” can actually increase family empowerment and determine which of its three levels
(“family (internal) FA”, “service system SS” and “community SP”) are actually empowered by this
intervention.

Purpose
The purpose of this study was to develop an intervention program to promote family empowerment that
focuses on multiple factors related to family empowerment, by mainly examining the “awareness of the
use of social resources” and the “caregiver burden,” which were identi�ed from the results of previous
research, and thereafter, verifying the effect of the program. The speci�c purpose was to evaluate whether
participating in this program improves family empowerment. This is the �rst online program development
and interventional study focusing on the empowerment of families raising children with disabilities, who
live at home in Japan.
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Method

Study design and setting
This study is a non-randomized, waitlist-controlled trial. It compared the group starting the family
empowerment program the week after the initial evaluation (intervention /early group) to the group
starting delayed intervention (waitlist-controlled/delayed group). This program began in Japan in July
2021, and participants will be registered from April to December 2021. This study is registered as a
clinical trial in the UMIN Clinical Trials Registry (UMIN000044172). This protocol has been prepared in
accordance with the Standard Protocol Items: Recommendations for Intervention trials (SPIRIT) 2013
statement [11]. The trial and �ow of participants through the trial are illustrated in the �ow chart (Fig. 1).
The SPIRIT schedule of enrolment, interventions, and assessments is presented in Fig. 2. The SPIRIT
Checklist can be found in Additional File 1. This protocol is version 1, dated June 2021.

Recruitment method
A written request for cooperation in the study was sent by post to people in charge of medical institutions,
government agencies, and special-needs schools nationwide. The organizations requested to cooperate
were specialized medical institutions and rehabilitation centers for children with physical disabilities,
university hospitals and specialist pediatric hospitals, medical welfare departments of local governments,
and special-needs schools for children with physical impairment or chronic diseases. A total of 20,000
copies of the documents explaining the research were distributed.

People in charge of organizations who consented to cooperate in the study will display posters to recruit
program participants within their facility and will distribute the handout explaining the research to people
who match the inclusion criteria and do not fall under the exclusion criteria. The distributed handout
describes the general outline of the family empowerment program, the schedule, target participants, and
implementation method. People who are interested in the study can then access a dedicated website
from the information on the handout and apply to participate in the study after consenting to the content
of the study’s handout. To reach the target sample size, requests for study cooperation may also be sent
to associations for families with disabled children and day care centers for children with disabilities,
depending on the status of participant registration.

Inclusion criteria, exclusion criteria
The participants targeted in this study are family caregivers who are primarily caring for children under
the age of 20 with physical, intellectual, or developmental disorders, at home. Exclusion criteria included
people who were unable to read or write in Japanese, and those who were unable to connect to the
internet.

Calculating sample size
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The sample size was estimated by selecting F-tests (ANCOVA) using G*Power software version 3.1.9.7
[12]. The required sample size was calculated based on data obtained from the pretest implemented with
the same subjects and equivalent program content used in this study. The required sample size was 52,
assuming an effect size of 0.4, a test power of 80%, and an α value of 0.05. The dropout rate was
assumed to be 13%; therefore, 30 subjects were assigned to each group, with a total of 60 subjects in
both groups.

Intervention allocation
Participants were allocated to the early or delayed group in the order of their applications. A maximum of
20 people can participate per program, and the family empowerment program comprising a total of four
group sessions is implemented several times per month. After allocation to the intervention, the
participants are blinded until the follow-up evaluation, by not informing participants in each group of the
time of intervention and evaluation in the other group. Facilitators of the family empowerment program
could not be blinded to the participants’ allocations because they need to contact the participants and
respond to inquiries. The analysts are blinded to the allocation of participants.

Preventing participant dropout
Participants can contact the principal investigator directly by email or telephone with questions about
participation in the study prior to participating in the program. In addition, after deciding to participate,
participants received individual emails about con�rmation of the arrival of the textbook, etc., and
guidance on participation methods before the start date of the program. Each participant will also be sent
reminders to respond to questionnaires required for evaluation of the program, depending on the
available response timeframe and response status of each participant.

Ethical considerations
The protocol for this study will be reviewed and approved by the institutional review board established by
the principal investigator’s a�liated institution. Voluntary informed consent will be obtained from the
study subjects in writing. The explanatory document for this study includes matters that need to be
explained to study subjects according to the “Ethical Guidelines for Life Science and Medical Research
Involving Human Subjects” formulated by the Ministry of Health, Labor and Welfare. That is, it includes
information on the purpose and signi�cance of the study, the study methods, the burden on the study
subjects, expected risks and bene�ts to the subjects, management of personal information, methods to
store and dispose of information, and �nancial burden on the study subjects. The study subjects may
freely choose to participate or abstain from the study without being disadvantaged in any way. Their
declaration of intent to participate in the study may be withdrawn at any time without providing a reason.
Moreover, participants’ personal information and data remain con�dential. The data collected in this
study, including the questionnaire responses, will be stored for a certain period even after the end of the
study.

Intervention methods
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The intervention program for this study was developed using an intervention mapping approach [13]. We
developed a peer group-based support program based on social cognitive theory [14] and a taxonomy of
behavior change techniques (BCTs), and a practical behavior change technique [15], as an intervention
method to encourage changes in family behavior, with the aim of improving family empowerment in
families raising children with disabilities who live at home. The speci�c development process for the
intervention used in this study is described in a separate paper (currently under review) [16].

The program held a total of four group sessions every Saturday using an online meeting system
(ZOOM®). The participants received a textbook by post approximately one week before the �rst program.
Four to six researchers took turns as the program facilitator each time. The main facilitator was �xed for
all four sessions, while three to four facilitators were responsible for encouraging sharing among
participants in breakout rooms and following up with participants about the online meeting system.

The program details are as follows. In the �rst session, each participant created and shared an eco-map
[16] with the aim of “understanding the current circumstances surrounding the child and the family” and
the participants re�ected upon their own lives and the lives of their disabled children and their families at
the present time. Finding elements of family empowerment in each participant’s life led to a basic
understanding of family empowerment. Furthermore, participants sharing their eco-maps promoted
mutual understanding among them and were expected to have the secondary effect of promoting group
dynamics. In the second session, all participants shared their homework, which was to create a table to
record a week in their lives between the �rst and second sessions, with the aim of “re�ecting on the child’s
and the family’s actual life to clarify the participant’s desired life.” Time was set aside for participants to
think about problems in their current lives and to imagine the kind of life they want for themselves and
their families. In the third session, participants engaged in a clear goal setting exercise to achieve the kind
of life they want for themselves and for their families, set speci�c behavior goals to achieve that end and
shared this information with the group with the aim of “establishing goals to reach the life they want for
themselves and for their family.” Time was set aside to think in relation to each domain of family
empowerment, which links “What can be done within the family? (FA),” “What can be done with service
providers (SS),” and “What can be done with government o�cials in the local community? (SP).” In the
fourth session, participants shared their “efforts to work toward the life they want,” which was the
homework between the third and fourth sessions and re�ected on the group work as a whole.

Throughout the program described above, participants were reminded to set clear goals based on the
characteristics of their families, on raising a child with disabilities, to promote self-monitoring, to provide
information, to clarify barriers to bene�ts and risks related to health and life, to promote peer support, to
promote self-compassion, and to promote awareness of family empowerment. All the participants
gathered together at the start and at the end of the program, and they were separated into two to four
groups (around three to six people per group) of online smaller rooms (breakout rooms) in line with the
type of disability and the age of the child, during the time for participants to share their opinions and
questions and answers. Interactions between parents and children at different developmental stages
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aimed to provide the opportunity for parents with younger children to acquire information on their outlook
for the future, and for parents with older children to self-monitor by looking back on their progress to date.

Personal education tools
We prepared three types of tools: a workbook, a booklet on family empowerment as a sub-textbook, and
an online meeting system manual. The textbook, booklet, and online meeting system manual were
distributed to the program participants. The online meeting system manual was distributed so that it
could be viewed online. The textbook was printed in color, and innovations were added, such as large font
and large sheets of paper for homework, to ensure that the participants could comfortably participate in
the program. A certi�cate of completion was inserted at the end of the textbook, and after participating in
the last session, a PDF copy of the certi�cate of completion was emailed to participants, with the aim of
improving self-compassion. The booklet was used as a tool to promote awareness of family
empowerment. An explanation of the three levels of family empowerment and explanations of each item
were provided with illustrations, ensuring that the participants could easily refer to the content during the
program and could link the content to family empowerment and their situations.

Facilitators
The facilitators who oversee the entire program are educators and researchers in pediatrics and family
nursing. Furthermore, when the participants were separated into smaller groups, the facilitators in charge
of the smaller groups were people with deep ties to the disabled child and the family, such as specialists
routinely involved with these children and families, family members, or parties raising these children. A
facilitation book was created to standardize the program. This book follows the textbook, describing the
time needed for work within the program in detail and points to note to ensure that the quality of progress
is sustained among the facilitators.

Data collection method
The data collected in this study are information reported by the participants via an online survey. A survey
request email was sent to the participants regarding the online survey at the times described below, and
one or more reminders were sent to people who did not respond. Participants were requested to cooperate
in the survey regardless of their program attendance. For example, even if a participant did not attend any
sessions, they were asked to complete the survey.

The online survey was conducted in the following three times. After the participants had applied and were
allocated to either the early or delayed group, they were noti�ed of their attendance month (from July to
December). At the time, participants were not informed if they were in the early or delayed group; they
were simply noti�ed of their attendance month to prevent bias in the responses based on the participant’s
impression of their allocated group. Thereafter, the initial evaluation (Time 1 [T1]) was conducted before
the early group started the �rst program. For the early group, this corresponded roughly to the week before
attending the program. The post-intervention evaluation (Time 2 [T2]) was conducted immediately (within
1 week) after the early group completed all four sessions in the program (4 weeks). The follow-up
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evaluation (Time 3 [T3]) was conducted four weeks after the post-intervention evaluation. The timing is
the same for the delayed group, but it attends the program precisely four weeks after the early group
does. That is, the delayed group completed the evaluation for T1 roughly 5 weeks before attending the
program, T2 immediately before attending the program, and T3 immediately after completing the course.

Response information was collected in the online survey system. Participants are allocated identity
documents (IDs) that are linked to the response information, and every response of each participant from
T1 to T3 can be linked. If there were multiple responses from the same person at the same time
(duplications), it was assumed that it was because the respondent wished to correct their answer; hence,
the later response was adopted. The data collected in the online survey system were backed up
fortnightly. Once all the participants had completed the follow-up evaluations, the data were downloaded
from the system and stored as primary raw data.

Outcomes and measurement methods
The main outcome was family empowerment. Family empowerment was measured each time at T1–T3
using the Japanese version of the Family Empowerment Scale (FES) [18]. FES evaluates whether a family
is able to control its family life while collaborating with others, addressing the three levels of “Family
(internal) relationships (FA),” “Relationships with service systems (SS),” and “Involvement with
community (SP).” Answers to 34 items on a 5-point scale were added up, and the results were scored with
the total score and three subscale scores. If some responses were missing, but other items were
answered, the missing data were supplemented by averaging out the answered items. The higher the
score, the higher the level of family empowerment.

Other outcomes are the caregiver burden, awareness of the use of social resources, self-compassion, and
the QOL of primary caregivers. The caregiver burden was measured using the short form of the Japanese
version of the Zarit Caregiver Burden Interview (J-ZBI-8) [19]. The ZBI-8 evaluates caregiver burden,
including physical and mental burden and constraints on social activities. Eight items were ranked on a 5-
point scale, and the caregiver burden score was obtained as the total score by summing the responses. If
some responses were missing, but other items were answered, the missing data were supplemented by
averaging out the answered items. The higher the score, the greater the caregiver burden. These questions
were asked each time at T1–T3.

It has been shown that parents raising children with disabilities have sleep disturbances, which creates a
burden for parents [20]. Therefore, we added two items on sleep-related matters. One question inquires
whether the parent gets up during the night to care for the child: “How often do you need to get up during
the night to care for your child with disabilities?” The respondents chose answers from “Every night,”
“Several nights a week,” “Several nights a month,” “Never,” and “Other (state speci�c information)”. The
other question asked about the average hours of sleep per day. These items were asked each time at T1–
T3.



Page 9/16

Two original items were created regarding the use of social resources based on discussions among the
researchers in our previous study [10]. The �rst question is asked each time at T1–T3: “Do you feel you
can use social resources, properly?” and respondents can select from “I often use social resources,” “I
sometimes use social resources,” “I do not use social resources very often,” and “I never use social
resources.” The other question asked at T2 and T3 is: “Do you feel that you are now more able to properly
use social resources compared to when you answered the previous questionnaire?” and the respondents
selected “Can no longer use social resources,” “Cannot use social resources very much,” “Unchanged,”
“Can use social resources slightly more,” or “Can use social resources very often.” The survey also
inquired about the participants’ actual use of social resources (actual use volume and frequency) as
basic attributes.

Self-compassion was measured each time at T1–T3 using the short form of the Japanese version of the
Self-Compassion Scale (SCS) [21]. SCS is comprised of 12 items on a 5-point scale, and there are two
items applicable to each of the following aspects of “self-kindness,” “self-judgement,” “common
humanity,” “isolation,” “mindfulness,” and “over-identi�cation,” and six scaled scores are obtained by
totaling the answers. If a response is missing, but the other item in the same aspect has been answered,
the missing data are supplemented by the answered item. The higher the score, the higher the level of
self-compassion.

The QOL of the primary caregiver was measured each time at T1–T3 using the SF-8 [22]. SF8 is an 8-
item, 5–6-point scale, and the score is calculated based on the distribution of 50 points as the standard
value using a unique scoring algorithm. Missing data are also handled using this scoring algorithm. The
higher the score, the higher the health-related QOL.

In addition to these outcomes, the following questions were asked about basic attributes. At T1, the
participants were asked about their relationship (from the child’s perspective), age (in 10-year
increments), marital status, cohabitation status with partner, highest level of education, occupation,
household income, and family members living in the same household. At T1, the following questions
were asked about the child’s attributes: gender, age, name of diagnosis, age at diagnosis, school
attendance history, condition of disability, and required care. At T2 and T3, the respondents were asked if
there were any changes in these circumstances and were asked to provide details if there were any. To
ensure that the responses were not compulsory, the respondents were given the option of, “No response”
and the online survey system was arranged so that respondents could progress to the next page without
answering some or all questions.

The respondents were asked the following questions in the questionnaire to evaluate the process after
attending the program and four weeks later: How did you feel after attending the program? Did you tell
your family about the content of the program and the information you learned? Would you recommend
the program to your friends? How can the program be expanded? They were asked their opinion about
the program (age of their child when they attended the program, number of sessions, days the sessions
were held, the length of the program, and the necessity of childcare).
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Data analysis
This program is designed so that attending a total of four sessions once fortnightly will enable
participants to sequentially review their family situation including the relationships within their own
families and their social resources, their own and their family members’ lives, and to visualize their family
relationships, burden, and the use of services. Speci�cally, it is expected that participants will have an
improved sense of family empowerment immediately after attending the program, including establishing
and practicing speci�c and feasible plans. Therefore, the primary outcome of this program was the total
FES score at T2 to verify whether the program was effective. The secondary outcomes were to verify
improvement in levels of family empowerment (FES subscale score at T2), whether aspects directly
worked on in the program had improved (caregiver burden, use (awareness) of social resources, self-
compassion at T2), and whether they had a comprehensive effect (health-related QOL at T2).
Furthermore, whether any interventional effect observed at T2 was sustained, was veri�ed (each outcome
score at T3 for the early group), and whether any interventional effect observed in the early group was
reproduced (each outcome score at T3 for the delayed group). The statistical analysis plan is described
as follows:

The responses will be used where the outcome scores can be calculated as valid responses, and ITT
analysis will be performed to manage data from participants who had deviated from the study protocol
by not attending the program at the designated times as the original allocation group. First, descriptive
statistics were calculated for the background attributes and outcome scores of participants (both the
participant and the child) at T1. The interval scale was used to calculate the mean and standard
deviation; ordinal and nominal scales were used to calculate the frequency and proportion, and intergroup
comparison was performed using Welch’s t test, the Mann-Whitney U test, and Fisher’s exact probability
test.

There may be participants who drop out between T1 and T2 and between T2 and T3. We compared the
background attributes and outcome scores at T1 between the primary outcomes “total FES score of valid
respondents at T2” and “non-respondents at T2 (but were valid respondents at T1)” to examine and
discuss the effect caused by participants dropping out. In addition, an intergroup comparison of
background attributes and outcome scores at T1 will be conducted for a population of only a “total FES
score of valid respondents at T2.” If group differences that may create signi�cant bias or biased dropouts
have been observed in the analysis to date, we will consider adding those variables as covariates in
subsequent analyses.

The primary analysis is an intergroup comparison using analysis of covariance with the total FES score
at T1 as the covariate, and the total FES score at T2 as the dependent variable. If there was a signi�cant
interaction between the independent variable (group: early group or delayed group) and the covariate
(total FES score at T1), intergroup comparison will be conducted using ANOVA without considering the
scores at T1. The level of statistical signi�cance was set as 5%. Interim analysis will not be performed.
Subgroup analysis will be conducted for children with severe disabilities, children with disabilities who
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need constant medical care, and single-parent households. We will also examine whether the increase in
the total FES score from T1 to T2 is clinically signi�cant. However, the clinical minimum signi�cant
difference for FES is not clear, so this will be discussed through a comparison with a previous study [10].

An intergroup comparison will be similarly conducted for the secondary outcomes using analysis of
covariance for each outcome at T2. The results at T1 and T3 for the early group will be examined using a
paired t-test to determine whether the intervention effect observed at T2 is sustained. The results at T2
and T3 for the delayed group will be examined using a paired t-test to determine whether the intervention
effect observed in the early group is reproduced in the delayed group.

The following two analyses will be conducted as a sensitivity analysis of the primary analysis. The �rst is
a re-analysis of the dropouts from T1 to T2 with the amount of change in the total FES score set as 0, to
consider the effect of dropouts. The second is a per-protocol analysis. That is, re-analysis will be
conducted to compare the results of participants who attended all four sessions of the program (group)
to all others (group).

Data Management
All self-reported data will be entered directly into a web-based data capture system via an online survey.

Only the all researchers on the team will have access to the data set, and the data will be password
protected.

This study is low-risk, we think that a data monitoring committee was not necessary.

Discussion
We developed a peer-group based online intervention program with the aim of empowering families to
raise children with disabilities. There are few evidence-based programs in research on intervention
programs for families with children with disabilities [23, 24]. This is the �rst initiative for an evidence-
based program for families raising children with disabilities at home that has been developed,
implemented, and scienti�cally evaluated in Japan. This study provides a detailed protocol for the
intervention program.

The family empowerment program we developed for families with children with disabilities uses a
participant-led approach, enabling participants to discover their own problems, and �nd and action
measures to resolve those problems through activities, while visualizing interfamily relationships,
including social resources, and the current situation of family life. These peer group-based activities are
performed in stages, and the expected outcomes for the participating families are improvements such as
improved empowerment, reduced caregiver burden, and improved utilization of social resources. An
expected secondary effect of participation in a peer group-based program is that it may lead to the
formation of social networks for these families.
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Parents of children with disabilities are always busy raising and caring for these children and their
siblings and are unable to get enough sleep or free time for themselves. Therefore, it is di�cult for these
people to participate in intervention programs. However, this time, improvements were made to the
content of the program so that it could be conducted online during the coronavirus disease 2019 (COVID-
19) crisis. Consequently, this approach allowed families to connect with other families located far away
who were also raising children with disabilities, without leaving home. The participants were able to share
their experience of discovering their own problems and to �nd measures to resolve those problems, which
increased the feasibility of the program.

Converting the results of this study to an evidence-based community program and widely disseminating
the program will be a challenge. The results of this study promote the empowerment of families with
children with disabilities and may contribute to improve the health of these families. In the future, it will
be necessary to verify the effect of this program and to determine if there are any adverse effects by
running pilot tests. It is also essential to improve the program based on the results of the veri�cation.
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Trial �ow chart, T1 = time 1; T2 = time 2; T3 = time 3

Figure 2

The SPIRIT schedule of enrolment, interventions, and assessments
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