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Abstract

Interventions aimed at improving the psychological well-being of Deaf and Hard-of-
Hearing children have been overlooked. This study aimed to develop a targeted picture-
book-focused, multi-component psycho-emotional support intervention for Deaf and Hard-
of-Hearing children and to evaluate its feasibility and acceptability. A mixed-methods
design based on the Successive Approximation Model (SAM) was used. A user-centered
picture book was developed and evaluated through a multi-component intervention in-
volving 76 Deaf and Hard-of-Hearing children. Quantitative data were collected at baseline
(T0) and one-month follow-up (T1) using the Children’s Loneliness Scale, the General
Self-Efficacy Scale, and the Adolescent Mental Resilience Scale. Focus group interviews
explored acceptability and appropriateness. Five empowering components were identified,
which guided the development of the picture book. The recruitment rate of the study
was 92.7% (76/82). A total of 68.4% (52/76) of participants completed the intervention
and follow-up. The adherence rate was 92.3% (48/52). Most participants (88.5%, 46/52)
reported satisfaction with the intervention. Exploratory changes were observed for lone-
liness (IQR 41.5 vs. 39.0; 95%CI: 0.275, 0.723) and self-efficacy (IQR 24.0 vs. 25.0; 95%CI:
−0.577, −0.027), while resilience showed no significance (IQR 85.0 vs. 87.0; 95%CI: −0.176,
0.435). Most participants rated the picture book as acceptable and were willing to share it.
The intervention appears acceptable, feasible, and appropriate, supporting the need for a
randomized or implementation study.

Keywords: Deaf and Hard-of-Hearing; intervention; picture book; psychology; mixed
methods; feasibility study; user-centered; successive approximation model

1. Introduction
According to the World Hearing Report announced in 2021, approximately 34 million

children globally have Deaf and Hard-of-Hearing (DHH) conditions, resulting in an annual
economic loss of 1 trillion US dollars [1]. Deaf and Hard-of-Hearing children are more
likely to have psychological and emotional problems and mental disorders, regardless of
age [2]. Despite increased integration of Deaf and Hard-of-Hearing children into inclusive
education, research indicated that these children often exhibited lower psychological
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resilience compared to their peers without Deaf and Hard-of-Hearing [3]. They reported
experiencing more social isolation, feeling lonely, stigmatized and unsupported even
within their families [4]. A study in Norway [5] surveyed 106 Deaf and Hard-of-Hearing
children and found that they scored approximately twice as high within the clinical range
of psychological problems compared to children with normal hearing.

However, interventions aimed at improving the psycho-emotional well-being of Deaf
and Hard-of-Hearing children are relatively limited [6]. A preliminary search conducted
on PubMed, using terms “((hearing-impaired) or (hearing loss) or (hard of hearing) or Deaf
and Hard-of-Hearing or deaf) AND (psychological or mental or emotional or well-being
or psychosocial) AND (child* or adolescent)” identified several interventions aiming to
improve the psychological well-being of Deaf and Hard-of-Hearing children. A recent
systematic review revealed that existing psychosocial interventions have mainly targeted
anxiety and depression among Deaf and Hard-of-Hearing children, with common ap-
proaches including family support education, emotional intelligence training, cognitive
behavioral therapy, self-confidence group training, and play therapy [7]. In contrast, rela-
tively fewer studies have focused on broader psycho-emotional outcomes such as loneliness,
resilience, and self-efficacy. The PATHS (Promoting Alternative Thinking Strategies) [8]
curriculum was the earliest program designed as a yearlong school-based program tailored
for elementary-age Deaf and Hard-of-Hearing children in the USA, and it significantly
improved their emotional adjustment and frustration tolerance. Ahmadi et al. [9] devel-
oped an assertiveness group training program for 48 Deaf and Hard-of-Hearing children in
2017 and demonstrated its effectiveness in reducing social anxiety. In 2020, Nikta et al. [10]
conducted an RCT study among Deaf and Hard-of-Hearing children in Iran and confirmed
that a resilience-focused intervention could significantly enhance their psycho-emotional
well-being and increase positive behaviors. More recently, Hatamizadeh et al. [11] demon-
strated that a six-week group-based resilience intervention improved coping strategy use
among Deaf and Hard-of-Hearing adolescents in mainstream school settings. In 2021,
Ashori et al. [12] implemented an eight-session, 50 min program on emotion management
strategies for Deaf and Hard-of-Hearing students in Iran, and findings suggested that
the intervention improved their cognitive emotion regulation. Similarly, a PERMA-based
flourishing intervention was conducted among 28 Deaf and Hard-of-Hearing children
aged 14–17 years in Iran [13]. Participants in the intervention group (n = 13) received ten
group-based sessions focusing on positive emotion, engagement, relationships, meaning,
and accomplishment. Results showed significant improvements in their basic psycho-
logical needs. However, these interventions were time-consuming and needed extensive
professional support, which limited their widespread implementation. Web-based resource
platforms for parents, Deaf and Hard-of-Hearing children, and teachers have been explored
as supplementary approaches to support children’s social-emotional well-being [14]. Nev-
ertheless, one pilot study in Australia in 2022 showed that only 9.3% (37/398) of eligible
students agreed to participate, and 50.9% (58/114) of all participants (37 students, 37 parents
and 40 teachers) completed the intervention. This may be because many marginalized Deaf
and Hard-of-Hearing children and their families faced obstacles in accessing this complex
digital technology [15]. Additionally, these school-based interventions were inaccessible
to those in remote areas and to children with limited educational opportunities. Overall,
while these studies explored the psycho-emotional well-being of Deaf and Hard-of-Hearing
children, most existing interventions face barriers to wide implementation. Thus, accessible,
user-centered, and scalable interventions are still needed [6].

Bibliotherapy is a structured therapeutic approach using reading materials to promote
psychological well-being [16]. As one type of reading therapy, picture books have become a
recognized artistic medium suitable for children’s psychological and emotional healing with
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their beautiful illustrations and simple storytelling. According to narrative transportation
theory, when people immerse themselves in a vivid story, they experience high levels
of cognitive and emotional involvement, creating mental representations that can alter
their psychological state [17]. A study in China indicated that picture book intervention
had positive effects on reducing the stress in children with autism spectrum disorder,
and improve their emotional sense of hope and inspiration [18]. For Deaf and Hard-of-
Hearing children, picture books could provide an opportunity to deliver knowledge, teach
coping skills, express empathy, and empower their resilience; moreover, it also enables
them to engage in “listening,” “narrating,” and “interactive sharing” in diverse forms [19].
However, there is a severe lack of picture books suitable for Deaf and Hard-of-Hearing
children to read so far.

The user-centered perspective is an approach that prioritizes the users’ needs and
desires in the design process [20]. These specific requirements drive the development of
products [21], and ultimately improve the user’s comprehension of the product. Tsao [22]
employed a user-centered approach to developing a set of medical picture books for
preschool children facing a venipuncture and found that reading the materials significantly
reduced their distress. With respect to the products for disabled children, a user-centered
perspective has been ignored because of their vulnerability. Therefore, to produce mean-
ingful output for Deaf and Hard-of-Hearing children, this study aimed to co-design a
psycho-empowering picture book from a user-centered perspective, and then develop this
picture-book-focused, multi-component intervention to improve the psycho-emotional well-
being of Deaf and Hard-of-Hearing children and evaluate its feasibility and acceptability.

2. Materials and Methods
This was a mixed-methods research conducted between December 2021 and June 2022.

Initially, we conducted field observations, collecting diaries and conducting qualitative in-
terviews to comprehensively and deeply understand Deaf and Hard-of-Hearing children’s
lives, psychological experiences and related behaviors. Then, a multidisciplinary team
worked together to figure out the empowering components and develop the picture book.
Finally, a pre–post test was conducted to examine the feasibility of this multi-component
picture book intervention, and focus groups were conducted to understand its acceptability,
appropriateness and potential generalization.

The development of the picture book followed the Successive Approximation Model
(SAM) which used a recursive and iterative rather than a linear process for materials
development. It is composed of three parts: preparation, iterative design, and iterative
development. From a user-centered perspective, Deaf and Hard-of-Hearing children
were involved in the whole process. This study was reported in line with the CONSORT
statement: extension to randomised pilot and feasibility trials [23] (Table S1).

2.1. Preparation Phase: Gathering Information

Three researchers used non-participatory observation and semi-structured interviews
to gain insight into the daily routines, physical well-being, and psychological status of
Deaf and Hard-of-Hearing children, with the assistance of local teachers and instruc-
tors. Potential empowering elements were especially noted, such as coping mechanisms,
echoed/grateful moments, support systems, and available resources.

2.1.1. Non-Participatory Observation

Upon approval from the specialized school, three researchers entered the classroom
and dedicated a cumulative of eight days for non-participatory observation at the school
in a southern city of China. These three researchers received a month of sign language
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training, which mainly covered campus life and research content. In addition, they all had
two to three years of research experience in promoting the social participation of Deaf and
Hard-of-Hearing children before. The daily lives, emotional displays, and social interaction
patterns of Deaf and Hard-of-Hearing children were diligently documented. Every two
days, researchers had a one-hour meeting among themselves to exchange insights and
compile their observation notes.

2.1.2. Diary Writing and In-Depth Interviews with Deaf and Hard-of-Hearing Children

Children aged 6 to 18 years who were diagnosed with severe hearing loss or deaf-
ness, and with the ability of written communication and language comprehension were
invited in this study. To collect rich data and understand the real experience of Deaf and
Hard-of-Hearing children, course teachers helped researchers screen and determine the
participants. A total of 12 children (detailed in Table 1) who consented were initially asked
to write a diary on the following topics: (1) my growing up story, (2) self-perception of
myself, (3) the most unforgettable experience. Then, face-to-face interviews were conducted
after school with these 12 children. A semi-structured interview guide was developed
through two rounds of group discussion. The interview questions were crafted to elicit
profound insights into (1) their stories with Deaf and Hard-of-Hearing; (2) their perception
of themselves; (3) the difficulties or negative emotions they have experienced; (4) their
coping techniques or approaches, and especially effective techniques or the most cheer-
ful or moving moments in their lives. All the interviews were conducted in a separate
meeting room in the school. The research team consisted of researchers from nursing and
public health backgrounds with prior experience in qualitative research involving Deaf
and Hard-of-Hearing populations, but none were native sign language users. Researchers
had no prior relationships with participants. To address communication barriers, three
instructors from the school were purposively invited and received training prior to data
collection. The training covered the study aim, procedures, their roles in study, and key
considerations for supporting participants’ expression. All instructors had over ten years
of experience in special education and were proficient in both spoken and sign language.
During data collection, these instructors provided sign language interpretation support
in collaboration with the research team. To ensure participants’ comfort and minimize
potential bias, the instructors were from the school’s administrative office and were not
involved in participants’ routine classroom teaching.

Table 1. Demographic information of participants in the preparation phrase (N = 12).

Number Age Gender Diagnosis Education Level Primary Caregiver

A01 17 Male Sensorineural hearing loss Senior 1 Grandparents
A02 8 Female Conductive hearing loss First grade Mother
A03 16 Male Conductive hearing loss Senior 1 Father
A04 10 Female Sensorineural hearing loss Third grade Grandparents
A05 12 Female Sensorineural hearing loss Fourth grade Mother
A06 13 Male Sensorineural hearing loss Fourth grade Grandma
A07 11 Female Sensorineural hearing loss Third grade Father
A08 9 Male Conductive hearing loss Second grade Mother
A09 7 Male Conductive hearing loss First grade Mother
A10 15 Male Conductive hearing loss Senior 1 Grandma
A11 15 Female Sensorineural hearing loss Senior 1 Mother
A12 11 Male Sensorineural hearing loss Fifth grade Grandma

Before the interview, the first author distributed a notebook and an iPad, allowing par-
ticipants to choose their preferred method of responding to the questions. The interviews
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were mainly conducted in the form of written language with sign language assistance.
Only three participants provided the oral information (A02, A07, A10). All supplementary
content conveyed through sign language during the interview process was promptly tran-
scribed by the researchers and all texts were reviewed by both instructors and participants
for accuracy [24]. Two researchers independently coded the transcripts following the six
steps of thematic analysis proposed by Braun & Clarke [25]: (1) familiarization, (2) initial
coding, (3) generating themes, (4) reviewing themes, (5) defining themes, and (6) writing
the report. After the eighth interview, no substantially new codes or themes were identified,
suggesting that sufficient information had been obtained to address the study objectives.
To further enhance thematic richness and confirm the robustness of the findings, four addi-
tional participants were interviewed. To ensure rigor, coding was conducted inductively
and remained open to alternative interpretations throughout the analytic process. Team
meetings were held three times every week to resolve disagreements and confirm coding
consistency. Audit trails and reflexive notes were documented and kept by the first author
throughout the study [25].

2.2. Iterative Design Phase: Design, Prototype, and Review

A multidisciplinary team (MDT) was built to ensure the rigor of the research (Table S2).
The MDT consisted of 14 people from different areas including education, medicine, aes-
thetics and psychology. Subsequently, a one-day meeting was held to generate rapid story
prototypes through collaborative brainstorming. Researchers first introduced the purpose
of the study and the meeting, then presented the interview findings with observational
notes. Everyone was invited to vote on the appropriateness of the results. More than
one-third of the people believed that inappropriate results should be removed. Then, five
empowering components were proposed by the MDT to better inspire Deaf and Hard-of-
Hearing children and to inform the development of the picture book. Consensus on these
components was also reached through a voting process. Lastly, the committee roughly
developed the book’s title, narrative structure, and apt plotlines. Other than incorpo-
rating relevant educational content, rehabilitative techniques, interactive elements, and
supportive resources, the book mainly focused on the main features by illustrating the
empowering components.

2.3. Iterative Development Phase: Develop, Implement, and Evaluate
2.3.1. Development

After the meeting, a group discussion within the research team was conducted to
identify the storyline. The first author took the initiative to draft a script for the picture
book. Other members continuously reviewed and provided feedback for revisions during
the drafting process. The MDT revised and refined the script. They undertook eight
rounds of review, discussion, and editing of the picture book script, including two face-to-
face meetings.

Once the script was preliminarily finalized, the illustrator proceeded by visualizing
and formatting the picture book. The illustrations were rendered in vibrant, contrasting
hues, anchored by a base of dark green and warm red tones to attract readers as suggested
by the literature [26], which accorded with the psychological characteristics of Deaf and
Hard-of-Hearing children. The visualization process also contributed to the text and picture
adjustment. Any disagreements or suggestions were synchronously discussed and solved
by group discussion. Then, the visualized version of the book was sent to all MDT members
for review. To ensure the appropriateness of the book, three additional 8-year-old Deaf and
Hard-of-Hearing children were purposively invited to participate in two additional rounds
of review. Finally, a test version of the picture book was developed.
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2.3.2. Implementation and Evaluation
Participants

The implementation was conducted in a special primary school and a special technical
secondary school in a southern city of China from April to June 2022. Children who (1) were
aged 6 to 18 years; (2) were diagnosed with severe or profound hearing loss or deafness;
(3) were capable of reading and communicating (through sign languages, typing, or ver-
bally); and (4) had the informed consent signed by their parents were eligible for this study.
We targeted a sample size of 50 participants, in line with recommendations for feasibility
studies, which often suggest a range of 24 to 50 participants to yield sufficiently precise
estimates of feasibility parameters such as recruitment rates, retention, and intervention
adherence [27,28].

Procedure

After receiving approval from the two schools, we sent out a recruitment invitation
letter with informed consent to the Deaf and Hard-of-Hearing children, who were asked to
bring it home for their parents to sign, or send it through WeChat to their parents for elec-
tronic signatures. After submitting the informed consent within three days, those children
filled out the baseline questionnaire with the help of the researchers in the classroom.

The intervention was a multi-component picture book program consisting of five
elements: (1) An initial group reading session in classroom, with each child reading the
picture book at least once within 45 min. (2) A 45 min facilitated group discussion to support
comprehension and peer interaction. During the group session, participants were divided
into seven groups. Each group was assigned at least one researcher and one instructor
to help them better understand the book’s content and promote the group discussions.
Researchers carefully recorded their thoughts and made observational notes. To promote
intervention fidelity, a structured discussion guide developed by the research team was
used across all groups (Supplementary Material S2). Example questions included: “Which
part of the story impressed you the most and why?” All researchers and instructors received
standardized training before group discussion. The training covered study procedures,
individual roles, facilitation strategies, and key considerations for supporting participants’
expression and participation. (3) Individual reading of the picture book at least once per
week for four consecutive weeks. (4) Weekly WeChat reminders to encourage reading and
parent–child discussion. (5) Parental feedback to monitor reading engagement and family
discussion. Participants were considered to have completed the weekly intervention if
they read the entire picture book at least once during that week. The intervention dose
was therefore defined by the number of completed weekly readings rather than reading
duration. Every Saturday afternoon and evening, parents received a WeChat reminder
encouraging their child to complete one full reading of the picture book during that week
and inviting discussion of any storylines, emotions, or experiences the child wished to share.
Parent–child discussion was encouraged but was not mandatory or standardized. Parents
subsequently provided feedback on reading completion and any discussion that occurred.

With the help of the instructors and researchers, Deaf and Hard-of-Hearing children
completed questionnaires at baseline (T0) and one-month follow-up (T1) in the classroom.
Semi-structured focus groups were then used to explore children’s perspectives on accept-
ability, appropriateness, perceived benefits, and generalizability. Each group included
8–9 children. Focus groups followed a semi-structured guide (Table S3) and were facilitated
by a trained sign language instructor (moderator) and a trained researcher, with an addi-
tional researcher responsible for note-taking. Participants could also record their thoughts
in writing. All sessions were audio-recorded and transcribed verbatim. Reflective memos
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were maintained throughout the study, and findings were validated through member
checking to enhance credibility and trustworthiness.

Measurements of Quantitative Data

Primary feasibility outcomes. Consistent with the aim of this feasibility study, the
primary outcomes were feasibility indicators: recruitment rate (proportion of screened
children enrolled), retention rate (proportion of enrolled children completing the one-
month follow-up), adherence (proportion of participants completing at least three of four
recommended weekly reading sessions), and participant satisfaction (proportion report-
ing satisfaction with the intervention) [23]. These were measured using study records,
parental reports, and a single satisfaction question. Based on commonly used feasibility
benchmarks and a red–amber–green (RAG) progression framework, recruitment ≥ 80%,
retention ≥ 80%, adherence ≥ 75%, and satisfaction ≥ 80% were considered indicators that
the intervention was feasible and warranted progression to a future definitive study [29,30].

Exploratory psychosocial outcomes. Loneliness, self-efficacy, and resilience were des-
ignated as exploratory efficacy outcomes. The Chinese version of the Children’s Loneliness
Scale (CLS) [31] was used to measure loneliness. The CLS consists of 24 items on a Likert
5-point scale ranging from “always true” (1 point) to “not true at all” (5 points), with
a total score of 16 to 80. Higher scores indicate greater degrees of loneliness and social
dissatisfaction. The confirmatory factor analysis indicated that the key fit indices of the
model were all above 0.80. The Cronbach’s α coefficient of the scale was 0.92.

Self-efficacy was assessed by the Chinese version of the General Self-Efficacy Scale
(GSES) [32]. It comprises 10 items using a 4-point Likert scale for scoring. The total score
ranges from 10 to 40, with higher scores indicating greater self-efficacy. The Cronbach’s α
coefficient was 0.87, and the split-half reliability was 0.90.

Resilience was measured using The Adolescent Mental Resilience Scale developed by
the Chinese scholar Yue-Qin Hu et al. [33]. It has five dimensions including goal focus (five
items), interpersonal assistance (six items), family support (six items), emotional control
(six items) and positive cognition (four items). This is a 5-point Likert scale ranging from
“never” to “always”. Higher scores indicate greater resilience. The reported Cronbach’s α
coefficient was 0.83.

2.3.3. Data Analysis

Quantitative data were analyzed using the statistical software SPSS26.0 and JASP 0.96.
As this was a feasibility study, analyses were conducted on 52 participants who completed
the follow-up assessment. Outliers were retained as they were considered clinically genuine
observations. Within the completer sample (N = 52), the overall proportion of missing
data was 6.3%, primarily due to occasional incomplete questionnaire items. As the missing
responses were sporadic and showed no apparent systematic pattern, the missing-data
mechanism was assumed to be Missing at Random (MAR). Multiple imputation by chained
equations (MICE) was adopted for missing data. The imputation model included baseline
characteristics and outcome variables at each time point. Five imputed datasets were
generated with 20 iterations. Pooled estimates were calculated using Rubin’s rules [34].
The Shapiro–Wilk test and Q-Q plots indicated deviations from the normal distribution for
the pre–post differences. Therefore, continuous variables were presented using median and
interquartile range (IQR), while categorical data were described using rates and proportions.
The Wilcoxon Signed Rank Test was used to compare differences at baseline and one-month
post-intervention. No adjustment for multiple comparisons was applied because the
outcomes were exploratory. Sensitivity analyses using observed data were conducted to
assess the robustness of the findings, and yielded consistent patterns of results.

https://doi.org/10.3390/disabilities6040063

https://doi.org/10.3390/disabilities6040063


Disabilities 2026, 6, 63 8 of 22

Qualitative data from interviews were transcribed verbatim into NVivo12.0. Given the
large sample size of the qualitative evaluation and that the purpose of this process was not to
deeply interpret the theme, the template analysis model proposed by Brooks [35], which was
a qualitative analysis method making trustworthy observations regarding a large volume
of qualitative data, guided the data analysis. Two researchers independently analyzed
data: (1) “a priori” themes aligned with interview objectives (Table S4) were established;
(2) interview content were summarized by category, with some recordings summarized
directly due to time constraints and the analytical nature of the template analysis; (3) weekly
team meetings were held to resolve disagreements and iteratively refine the coding template
and sub-themes; (4) consensus on themes and sub-themes was reached by all researchers,
and the interview data were structured in a template matrix for comprehensive analysis. A
coding framework table (Table S5) and an example illustrating the analytic decision-making
process (Table S6) have been added to the Supplementary Materials.

3. Results
3.1. Results of Observation and In-Depth Interview

Four main themes emerged from thematic analysis: (1) characteristics of Deaf and
Hard-of-Hearing children, (2) staying in their comfort zone to feel safe, (3) psycho-emotional
suffering, and (4) perceived motivation. The specific findings and how they were applied
to inform the picture book’s development are outlined in Table S7.

3.2. Design and Development of the Picture Book

Five empowering components were extracted according to diary collecting, inter-
view and observation to guide the picture book creation and resonate with children’s
emotions, including (1) providing knowledge (Figure 1a): aiming at enhancing Deaf and
Hard-of-Hearing children’s health literacy through descriptions of diseases, treatments,
and linguistic training in various forms, (2) inspiring courage and fostering motivation
(Figure 1b): highlighting the protagonist’s persistence in treatment and rehabilitation to
encourage children to face challenges and step out of their comfort zones to improve
resilience, (3) cultivating positive emotions (Figure 1c): using positive characters to help
Deaf and Hard-of-Hearing children perceive positive emotions and establish resilience,
(4) facilitating meaning-making (Figure 1d): using motivation, and describing the inner
journey of the protagonist to help children find their self-worth and enhance their sense of
self-efficacy, and (5) building a support system (Figure 1e): describing the care of family,
friendship, and teacher–student relationships, making children feel that they are not alone.
Specific descriptions are presented in Table S7 and the example illustration is in Figure 1.

Based on the empowerment components, a 48-page illustrated picture book named
“My little ears” was developed. It narrates the growth of a Deaf and Hard-of-Hearing
boy from a first-person perspective. From infancy, when he is identified as Deaf and
Hard-of-Hearing, the boy and his mother persist together and never give up. The boy
learns sign language, undergoes cochlear implantation, and gradually develops both
sign and oral language skills through years of persistent practice. With the support of
his family, he attends a regular elementary school. Despite facing many challenges at
school, he gradually gains confidence in himself with the help of teachers and a kind
friend “Shan Shan”, and ultimately develops a strong sense of self-worth. After the story,
some knowledge and support resources related to Deaf and Hard-of-Hearing children are
provided in the appendix pages.
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Figure 1. Example illustrations of empowering components. (a) Example illustration of compo-
nent: providing knowledge; (b) example illustration of component: inspiring courage and fostering
motivation; (c) example illustration of component: cultivating positive emotions; (d) example illustra-
tion of component: facilitating meaning-making; (e) example illustration of component: building
support system.

3.3. The Evaluation of the Picture Book
3.3.1. Feasibility

A total of 82 Deaf and Hard-of-Hearing children were screened, and 76 were enrolled,
with a recruitment rate of 92.7% (95%CI: 85.0%, 96.6%) (Figure 2). Of these, 52 completed the
follow-up (retention rate: 68.4%, 95%CI: 57.3%, 77.8%) and participated in the qualitative
interview. Baseline characteristics were comparable between completers (N = 52) and non-
completers (n = 24), with no significant differences observed (Tables S8 and S9). Reasons
for non-completion were primarily due to COVID-19 infection related absence. Of the
included 52 participants, their ages ranged from 8 to 18. Most Deaf and Hard-of-Hearing
children (71.2%, 37/52) used to wear hearing aids but only 26.9% (14/52) continuously
wore it. Half of them reported they could communicate orally (50%, 26/52). More details
are shown in Table 2.

Table 2. Characteristics of the participants in the evaluation phase (N = 52).

Variable Option Number (n) Proportion (%)

Gender
Male 24 46.2

Female 28 53.8

Age (ages) 6 ≤ age ≤ 14 29 55.8
14 < age ≤ 18 23 44.2

Location
Countryside 26 50.0

City 26 50.0
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Table 2. Cont.

Variable Option Number (n) Proportion (%)

School the child
attended

Special primary school 30 57.7
Special education

technical secondary school 22 42.3

Having siblings Yes 25 48.1
No 27 51.9

Wearing hearing
aids now

Yes 14 26.9
No 38 73.1

Used to wear
hearing aids

Yes 37 71.2
No 15 28.8

Communicating orally Yes 26 50.0
No 26 50.0

Figure 2. Participant flow diagram in intervention implementation process.

According to parental reports, 92.3% (48/52) of participants completed at least three
reading sessions, and 75.0% (39/52) completed all four sessions. Most participants (88.5%,
46/52) reported satisfaction with the picture book intervention.

3.3.2. Acceptability and Appropriateness

Participants shared positive experiences of the picture-book-centered multi-component
intervention and described the story as moving, attractive, acceptable, and easy to under-
stand. Through repeated engagement with the story during individual reading, facilitated
discussions, and parent–child communication, they gained knowledge and psychological
support. Most participants could recall the storyline and recount impressive moments
during group discussion. They had immersed themselves in this appealing story to the
extent that some children shed tears while reading (Child B03, B10, and B38). Child B16
mentioned: “It is so moving and attractive that I can not help my tears. This evokes my own
experience. I was tired of my little ears like the character and I even stupidly threw them
away before.” Additionally, twenty-six participants reported gaining useful information
from the picture book. A child (B25) who preferred to use spoken language in school,
shared: “Practicing speaking every day and follow lip movements while reading along
will benefit oral speaking.” Child B45, who was proficient in sign language, stated: “I can
understand every detail of the book. It touches me deeply, because the book is right—being
unable to speak is not our fault. Just like the boy in the story, I have good friends, and I will
study hard to chase my own dreams.” Notably, many children mentioned that the warmth
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of friendship made them feel supported by their peers and they also gleaned insights into
unwavering support and love from their families, teachers and society. “Shan Shan (a
very supportive peer) bravely protects the little boy in the book. I am so moved. I feel
how wonderful the world is. It also reminds me I have a good friend like Shan Shan.”
(Child B50).

3.3.3. Perceived Psycho-Emotional Benefits
Learned to Be Brave and Persevere

Seventeen children mentioned that they learned to face challenges and persevere from
the story protagonist who did not give up on adapting to the hearing cochlea. As Child B27
expressed, “Be brave in the face of difficulties and don’t let small things hold you back.”
Even those six children who reported regret due to non-adherence to linguistic training
indicated gaining confidence in the future. “If I had a second chance (to wear cochlear
implant), I would not give up practice easily. However, as the boy in the story said the
most important thing is hard work so I believe I can still achieve my dream through my
efforts,” shared Child B29. Additionally, the self-challenging spirit of the story protagonist
has encouraged children’s morale to face difficulties. As Child B40 noted, “Don’t care what
others think. I will talk to others more to make friend and strive to achieve what you want.”
Some children thought, “Don’t close yourself off due to imperfections (Child B44).” They
learned from the main character who ignored others’ negative opinions and overcame his
fears to find his self-worth. This helped children realize that personal growth came from
stepping out of their comfort zone. For example, child B05 shared, “Don’t be afraid of
failing or listen to ridicule; only by taking steps can you succeed.”

Stimulating Self-Confidence and Expectations

The picture book sparked children’s curiosity about their future. “At first, I wasn’t
excited about this book, but after reading it, I felt anticipation and curiosity. Now, I
especially want to know what will happen to me when I enter society with a cochlear
implant,” child B08 shared. The book also planted seeds of hope, as some children expressed
newfound confidence in their future: “I don’t think there’s anything wrong with being Deaf
and Hard-of-Hearing, but with hard work, things will get better,” remarked Child B02.

Learned Self-Esteem

The story evoked a sense of self-esteem in children. The little boy in the picture book
was a vivid character, struggling with low self-esteem due to discrimination. However,
with the support of peers and teachers, he finally proved to be a valuable member of society.
The participants found that his journey was inspiring, leading them to fight against what
they saw as an “unfair” fate (Children B04, B13). “I will prove to everyone that I am useful,”
said Child B11. Similarly, Child B34 shared, “No matter what people say or how much life
hurts me, I will work hard and make progress on my own.”

3.3.4. Generalizability

Almost all children reached a consensus that the picture-book-centered intervention
should be shared with both Deaf and Hard-of-Hearing children and the general population.
“I also hope that typical children can see it, so that they respect Deaf and Hard-of-Hearing
people and know the life of us,” (Child B46). In the group discussions, children actively re-
called storylines and related them to their own experiences, and several parents voluntarily
shared photos of family readings. Children believed the book not only empowered those
with Deaf and Hard-of-Hearing but also helped foster understanding and empathy within
the broader community. As Child B36 emphasized, “I am willing to recommend this to all
people. Because it’s imperative for more people to read this book so as to cultivate respect
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for the Deaf and Hard-of-Hearing from an early age.” Children thought that picture books
as educational material are an affordable and widely accessible way to spread knowledge
and empower themselves.

3.3.5. Exploratory Outcomes of the Intervention

The median loneliness score changed from 41.5 (IQR: 36.0–46.8) at baseline to 39.0
(IQR: 32.0–44.8) at follow-up. The exploratory pre–post comparison showed a statistically
significant difference in loneliness following the intervention (p = 0.001), with a moderate
effect size (r = 0.475, 95%CI: 0.275, 0.723). For self-efficacy, the median score changed
from 24.0 (IQR: 21.0–26.0) to 25.0 (IQR: 21.0–28.8). This change was statistically significant
(p = 0.041), and was associated with a small effect (r = −0.295, 95%CI: −0.577, −0.027).
Although the median resilience score changed from 85.0 (IQR: 79.3–91.8) to 87.0 (IQR:
83.0–93.0), the change was not statistically significant (95%CI: −0.176, 0.435) (Table 3).

Table 3. Wilcoxon Signed Ranks Test of outcome variables.

Variable Time Median
(P25–P75) Z T p Value r (Effect Size) 95%CI

Loneliness
score

T0 41.5 (36.0–46.8) −3.254 a 257.00 0.001 * 0.475 a 0.275, 0.723T1 39.0 (32.0–44.8)

Resilience
score

T0 85.0 (79.3–91.8) −0.881 b 524.00 0.378 −0.126 b −0.176, 0.435T1 87.0 (83.0–93.0)

Self-efficacy
score

T0 24.0 (21.0–26.0) −2.041 b 389.50 0.041 * −0.295 b −0.577, −0.027T1 25.0 (21.0–28.8)
Note: * p values < 0.05 were considered statistically significant. CI: confidence interval. Effect sizes were given
by the rank biserial correlation. Negative effect sizes for self-efficacy and resilience reflected ranking direction
(based on negative ranks) and did not indicate negative effects. The 95%CI were for the effect sizes (Rank–Biserial
correlations). a. Based on positive rank. b. Based on negative rank.

4. Discussion
This study designed a psycho-emotionally empowering picture book for Deaf and

Hard-of-Hearing children using the SAM from a user-centered perspective. The mixed-
methods findings supported the feasibility, acceptability, and generalizability of the picture-
book-centered multi-component intervention. The data also provided preliminary signals
of potential benefit for Deaf and Hard-of-Hearing children’s psycho-emotional outcomes.
Importantly, the development and implementation process incorporated key Deaf cultural
considerations, respected diverse Deaf and Hard-of-Hearing identity, and accommodated
diverse communication preferences, ensuring cultural sensitivity throughout the study.

4.1. The Fidelity of Developing a Targeted Picture Book Intervention
4.1.1. Guided by the Successive Approximation Model

The SAM enhances the rigor of the study design. Unlike ADDIE’s five sequential
steps [36], SAM is an effective and agile framework for instructional design that emphasizes
iterative development and continuous improvements [36]. Our study exemplifies the
rigorous process of developing a psychosocially empowering picture book based on SAM’s
three phases. The research team initiated the process by using creative approaches, such
as diary writing, to explore the characteristics, needs, and priorities of Deaf and Hard-of-
Hearing children. Regular meetings provided opportunities to review collected information
and generate ideas for content development through collaborative brainstorming [37]. Such
a promising start helps identify the key elements and resolve problems as early as possible
to produce a product [38]. In addition, all design, prototyping, and development rotated
iteratively in small steps, which were flexible and supported by frequent group discussions,
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MDT reviews and prompt feedback. These iterative refinements may have contributed to
the relevance and acceptability of the intervention [39].

More importantly, this study employed the collaboration principles inherent in SAM.
Our multidisciplinary team comprised experts from nursing, medicine, literature, and
aesthetics. To facilitate effective communication and collaboration, we optimized feedback
mechanisms through WeChat online groups, emails, phone calls, and in-person meetings.
Multidisciplinary collaboration is a key element of SAM. It has been demonstrated its
ability to develop meaningful materials while ensuring reliability and feasibility [37].

4.1.2. Employing a User-Centered Design

User-centered design offers a valuable approach for developing products tailored
to disabled children. Previously, a study in Japan [40] incorporated the perspectives
of stakeholders (patients, family members, and healthcare professionals) to develop a
communication picture book for children aged 4–8 years with cancer and verified its
feasibility. Chinese scholars developed a disease-targeted picture book for children with
allergic purpura using user-centered approach, and their intervention trial showed that
children patients improved their psychological resilience and emotional coping ability
through reading the book [41]. Most of the existing studies on Deaf and Hard-of-Hearing
children predominantly have been conducted from the perspectives of caregivers and
teachers, which can’t fully reflect the real feelings of these children and often ignore the
diversity of Deaf and Hard-of-Hearing identities and inherent communication preferences
rooted in Deaf and Hard-of-Hearing community values.

In this study, we invited sign language teachers for information verification, con-
ducted observations, wrote memos, and collected diaries to augment the study’s credibility.
Adopting a user-centered design with multiple data collection approaches and cross-
validation strategies, we recognized the diversity of identity orientations among Deaf and
Hard-of-Hearing children, including deaf, hard-of-hearing, hearing, and fluid identities.
Participants were actively involved in the design process, contributing to the review of
storylines and illustrations to enhance the relevance and accessibility of the intervention. In
line with these diverse identity orientations, participants were free to communicate using
sign language, oral expression, written forms, or any combination thereof, enabling a more
authentic understanding of their experiences. All forms of communication were treated
with equal respect, regardless of participants’ communication mode or hearing device use.
This commitment to inclusivity was also reflected in the intervention materials. The supple-
mentary resources provided at the end of the picture book included information on Deaf
and Hard-of-Hearing, sign- and spoken-language learning resources, hearing-device fund-
ing opportunities, and diverse educational and employment pathways. These resources
were intended to support Deaf and Hard-of-Hearing children and their families without
implying that any particular communication approach, rehabilitation strategy, or life tra-
jectory was preferable to another. Such an inclusive and creative user-centered approach
may facilitate the co-development of meaningful resources for Deaf and Hard-of-Hearing
children and other populations with disabilities [42].

4.2. The Feasibility of This Picture-Book-Centered Multi-Component Intervention

Recruitment, adherence, and satisfaction exceeded the predefined feasibility thresholds
(recruitment ≥ 80%, adherence ≥ 75%, and satisfaction ≥ 80%), supporting the prelimi-
nary feasibility of the intervention. The recruitment rate reached 92.7%. This indicated
that Deaf and Hard-of-Hearing children and their families were very willing to join this
multi-component intervention and reflected the accessibility and cultural relevance of
the intervention. Furthermore, all participants completed at least two reading sessions,
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92.3% completed three sessions, and 88.4% reported satisfaction with the intervention.
The relatively high adherence further suggests that the intervention was engaging and
manageable within Deaf and Hard-of-Hearing children’s daily routines, while the reported
satisfaction reflects its perceived relevance, emotional resonance, and usability from the
participants’ perspective. These feasibility signals support the potential for future scaling
and adaptation in similar educational contexts.

The retention rate was 68.4% (95%CI: 57.3%, 77.8%). Although it did not reach the
predefined target of 80%, it fell within the acceptable range of 60–79% recommended for
feasibility studies [29,30]. Most attrition (19/24, 79.2%) resulted from pandemic-related
school suspensions rather than withdrawal from the intervention itself. Baseline com-
parisons between completers and non-completers revealed no significant differences in
outcome variables, suggesting that attrition did not introduce substantial systematic bias.
Nevertheless, unmeasured differences in intervention engagement, family involvement, or
psychosocial status may have influenced continued participation; thus, attrition may have
affected both the precision of the estimates and the generalizability of the findings. Impor-
tantly, the retention rate was comparable and acceptable in vulnerable population [43,44].
For example, Kishida et al. [14] reported a retention rate of 51.4% (19/37) in their 10-week
pre–post intervention for Deaf and Hard-of-Hearing students, even before the pandemic.
In addition, a four-week picture book intervention for parents of autistic children reported
a retention rate of 72.2% (39/54) during the pandemic [18], which was comparable to
the retention rate observed in the present study. Consistent with our findings, a recent
American pilot study evaluating a multi-component e-cigarette prevention program for
Deaf and Hard-of-Hearing adolescents aged 11 to 18 [45], recorded a retention rate of 73.7%
(84/114) during follow-up. Together, these findings suggest that maintaining participant
engagement in interventions among vulnerable pediatric populations remains challenging,
and the retention observed in the present study was within an acceptable range. Further
studies should consider strengthening retention strategies through closer collaboration
with schools and families, greater use of remote or hybrid follow-up options, and alterna-
tive data-collection approaches when face-to-face activities are disrupted. Based on the
predefined progression criteria, recruitment, adherence, and satisfaction met the feasibility
thresholds, whereas retention fell below the predefined target but remained within an
acceptable range reported in previous feasibility studies. Overall, these findings support
the preliminary feasibility of the intervention while highlighting participant retention as an
important area for improvement in future studies. Future randomized controlled trials are
warranted to further evaluate the intervention after optimizing retention strategies.

4.3. Acceptability and Appropriateness

There are several strengths of this intervention which lead to high acceptability and
appropriateness. First, our research highlights the need for specially designed educational
materials that cater to Deaf and Hard-of-Hearing children’s language preferences. Simple
words and sentences are paired with exquisite illustrations that reflect real-world scenarios,
making the story easy to understand. Color–shape associations are also used to capture
Deaf and Hard-of-Hearing children’s interest [46]. Combining cute and round character
illustrations with the color red may easily evoke warmth and love in their minds. Key
design principles include the use of visual aids to enhance semantic understanding, and
the provision of emotional support to deepen emotional resonance for Deaf and Hard-of-
Hearing children [47]. Beyond visual and emotional design, the book was developed using
a culturally affirming approach that recognizes Deaf and Hard-of-Hearing as a cultural
and linguistic identity rather than a deficit. The protagonist actively integrates spoken
language and sign language, reflecting a bicultural identity that may resonate with diverse
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identity orientations among Deaf and Hard-of-Hearing children. This representation may
foster a sense of recognition, belonging, and self-acceptance, thereby enhancing the book’s
resonance and acceptability. Notably, despite the wide availability of reading materials on
the market, resources specifically designed for Deaf and Hard-of-Hearing children remain
severely limited; thus, Deaf and Hard-of-Hearing children might feel acknowledged by
accessing those provided resources and knowledge.

Second, the acceptability and appropriateness of the intervention may also be related
to its multi-component design. The combination of group reading, facilitated discussion,
repeated engagement with the picture book, and parent–child communication enabled
children to interact with the intervention content in multiple ways. All participants actively
engaged in the initial group reading and facilitated discussion, which provided opportu-
nities for comprehension, emotional expression, and peer interaction. Weekly reminders
and parent–child discussions further extended engagement beyond the classroom and
encouraged family participation. Qualitative findings supported this interpretation, as
many children were able to recall storylines, relate them to their own experiences, and
actively participate in discussions. Several participants described feeling encouraged by
themes of friendship, family support, and perseverance, suggesting that the intervention
content was perceived as personally meaningful and relevant. In addition, several parents
voluntarily shared photographs and feedback regarding family reading activities. Such
spontaneous participation indicates that the intervention was well received by families
and could be feasibly integrated into daily routines rather than being perceived as an
additional burden.

4.4. Generalizability

The participants actively recommended this picture-book-centered multi-component
intervention to Deaf and Hard-of-Hearing children and their families. They were deeply
moved by the story and valued the opportunities for reflection and discussion provided by
the intervention. Many hoped that their peers could also benefit from the combination of
story-based learning, peer interaction, and family communication, which they perceived as
encouraging and emotionally supportive. Participants also suggested that the intervention
could be shared more broadly within Deaf and Hard-of-Hearing communities. From a Deaf
cultural perspective, identity-affirming materials may function not only as educational
resources but also as opportunities for cultural continuity and community engagement [48].
The combination of reading, discussion, and shared reflection may facilitate communi-
cation about lived experiences and identity among Deaf and Hard-of-Hearing children
and their families. It is speculated that such interventions may deliver individual psycho-
logical benefits and offer tentative support for social inclusion and cultural recognition
of Deaf and Hard-of-Hearing populations [49]. However, the extent to which such inter-
ventions contribute to broader community-level outcomes requires further investigation.
Furthermore, this reading material also has potential value for public outreach. Existing
research shows that children with disabilities frequently encounter exclusion and bullying
in school [50], alongside various physical and psychological adversities [51]. As they transi-
tion into adulthood, challenges such as employment difficulties and stereotypes about Deaf
and Hard-of-Hearing individuals contribute to enduring discrimination [52]. Participants
believed that such medical picture books can foster greater societal understanding and
acceptance of disabled individuals, ultimately reducing the prejudice and discrimination
they face [53].
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4.5. Exploratory Outcomes of the Intervention

The findings of this study provided preliminary signals of potential benefit of the
picture-book-centered multi-component intervention for psychological well-being among
Deaf and Hard-of-Hearing children. Specifically, the intervention was associated with an
exploratory improvement in self-efficacy. According to Bandura, self-efficacy reflects an
individual’s belief in their ability to successfully manage challenges and can be strength-
ened through vicarious experiences, positive emotions, and supportive family and social
environments [54]. Several components of the intervention may partially explain the
observed changes. First, the picture book presented an inspiring narrative based on a
real-life story. Exposure to a protagonist facing similar challenges may have provided
vicarious experiences that enhanced children’s confidence in their ability to overcome
difficulties and achieve personal growth. Furthermore, the positive portrayal of a Deaf
and Hard-of-Hearing character may have reinforced Deaf and Hard-of-Hearing cultural
identity [55] and supported positive psychosocial development among Deaf and Hard-of-
Hearing children [56]. In addition, the supportive friendship of “Shan Shan” and collective
care in the story helped participants feel warmth, courage, and confidence. These resources
may reduce fear and correlate with self-efficacy. Notably, although the majority of children
experienced positive emotions after reading the book, six children reported feelings of
sadness and regret over their non-adherence to rehabilitation; they were all comforted
and affirmed in their identity, and their current use of sign language as a means of com-
munication was both accepted and respected. This also underscores the importance of
embedding more psychological safeguarding strategies in future interventions, such as
providing timely reassurance, validating diverse identity trajectories, and normalizing emo-
tional ambivalence during group discussions. Second, facilitated peer discussion, repeated
reading, and parent–child communication may have encouraged emotional reflection and
social support. Previous studies have suggested that psychosocial interventions combining
narrative materials, guided discussion, and family involvement can promote emotional en-
gagement, adaptive coping, and positive psychosocial development among children facing
adversity [57]. However, we would like to clarify that the observed effect size was small
(r = −0.295) and the confidence interval indicated considerable uncertainty (95CI: −0.577,
−0.027). To determine the replicability and stability of these preliminary signals, future
research should adopt controlled designs, larger cohorts, and extended follow-up periods.

In addition, the findings provided preliminary signals of potential benefit regarding
loneliness among Deaf and Hard-of-Hearing children, with a moderate effect size observed
(r = 0.475). As no established Minimal Clinically Important Change Score (MCID) has been
reported for the Children’s Loneliness Scale, we followed Revicki et al. (2008) [58], who
recommended using multiple lines of evidence when an established MCID was unavailable.
Thus, several possible explanations may be considered based on our qualitative findings
as well as the current literature. Loneliness is a prominent mental state of Deaf and
Hard-of-Hearing children [4]. According to Vygotsky’s sociocultural learning theory [59],
the development of children’s mental processes is shaped by their interactions within a
supportive social environment. First, we hypothesized that the picture book, as the core
component of the intervention, illustrated how a protagonist navigates challenges with
family, friends, and school support. Such narrative elements may help children reevaluate
their relationships and feel more supported, potentially reducing loneliness [60]. Consistent
with our qualitative data, over three-quarters of the children reported that several impactful
storylines resonated with their own experiences of being surrounded by love and support
from their families and teachers, leading them to recall that they also have a robust support
system, similar to that of the protagonist. Second, the portrayal of peers in the story might
have fostered empathy and a sense of not being alone, which we speculated could mitigate

https://doi.org/10.3390/disabilities6040063

https://doi.org/10.3390/disabilities6040063


Disabilities 2026, 6, 63 17 of 22

loneliness. Third, consistent with prior research showing a negative correlation between
self-efficacy and loneliness (r = 0.51) [61], the intervention’s potential association with
changes in self-efficacy might also have contributed to lower loneliness levels. Fourth, the
group discussion component of the intervention encouraged peer sharing and emotional
expression, which may further strengthen participants’ sense of belonging beyond the
narrative content. Finally, parental engagement during the intervention may contribute.
Previous research has shown that parental involvement in reading activities amplifies the
psycho-emotional benefits for children with special needs [18].

No statistically significant exploratory signals were observed for resilience. This lack
of significance may be attributed to several factors. First, participants expressed that this
multi-component intervention made them more willing to engage in social connections,
suggesting that potential changes in resilience may become more apparent over a longer
follow-up period [62]. Secondly, resilience is generally conceptualized as a relatively stable
personal resource and a dynamic developmental process rather than a psychological state
that can be readily modified in the short term. Consequently, the one-month interven-
tion and follow-up period may have been insufficient to detect meaningful changes in
resilience. Evidence suggests that resilience-focused interventions often require longer
implementation periods (e.g., five weeks to 3 years) and extended follow-up assessments
(over 3 months) before measurable effects emerge [63,64]. Third, a potential ceiling effect
at baseline (Median = 85.0) may have restricted further improvement. Lastly, measure-
ment limitations may have influenced the findings, as the scale may not have been fully
optimized for Deaf and Hard-of-Hearing children with varying literacy levels. Future
studies with higher intervention intensity, longer duration, and more sensitive measures
are warranted.

4.6. Limitations

It is important to note the limitations of our study. First, the use of purposive sampling
might limit the generalizability of the results, and the single-group pre–post design without
a control group was a limitation of this feasibility study. This restricted our ability to
establish causal relationships between the intervention and observed psycho-emotional
changes. Therefore, the findings were only interpreted as preliminary and exploratory
signals of potential benefit. In addition, participants were recruited from special education
schools in China. Cultural, educational, and service-system differences may limit the
transferability of the findings to other regions, countries, or Deaf and Hard-of-Hearing
populations with different linguistic and cultural backgrounds. Second, scales used in this
study showed good psychometric properties in the general Chinese children, but they were
not developed or validated specifically for Deaf and Hard-of-Hearing children. Language
experiences, literacy, communication preferences, and cultural background may affect how
Deaf and Hard-of-Hearing children interpret and respond to the items. This could lead to
response bias and reduced construct validity. To mitigate this, researchers of this study
and sign language teachers provided communication support and clarification when nec-
essary without altering the original meaning of questionnaire items. Nevertheless, future
studies should adapt existing scales or develop Deaf and Hard-of-Hearing-specific tools
for this population. Third, the intervention was multi-component, including group read-
ing, facilitated discussion, repeated individual reading, parental reminders, and parental
feedback. Therefore, the observed signals of changes in loneliness and self-efficacy cannot
be attributed solely to the picture book itself. They may reflect synergistic effects of peer
interaction, parent involvement, repeated exposure, or a combination of these components.
The observed changes may also have been influenced by several confounding factors. These
include the Hawthorne effect, as participants may report more positive perceptions because
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of increased attention from researchers and instructors. Other possible influences include
natural changes in the classroom environment, regression to the mean among participants
with lower baseline self-efficacy, response bias associated with repeated completion of the
same questionnaire, and seasonal variations in peer social interactions. In addition, the
one-month follow-up period was relatively short and therefore did not allow evaluation of
the sustainability of the observed changes. Future studies with longer follow-up periods are
needed. Fourth, participants in our study ranged from 8 to 18 years old, encompassing sub-
stantial developmental heterogeneity. Cognitive development, reading ability, emotional
regulation, and peer relationships may differ considerably across this age range, potentially
influencing how participants engaged with and responded to the intervention. Conse-
quently, the acceptability, relevance, and potential benefits of the intervention may vary
across age groups. Future studies should explore age-specific adaptations and outcomes
and examine whether intervention responses differ according to developmental stage.
Fifth, although we used anonymous written satisfaction questions and involved instructors
from the school’s administrative office rather than classroom teachers to facilitate focus
groups, the school-based setting and group interview format may still have encouraged
more favorable responses, potentially influencing the qualitative findings and satisfaction
rating. Although all facilitators received standardized training, differences in facilitation
style, communication approach, and interaction with participants may have introduced
some variability in intervention delivery. Sixth, although small-to-moderate effect sizes
were observed for some exploratory outcomes, their clinical significance remains uncer-
tain. Future randomized controlled studies with larger samples and longer follow-up are
needed to determine whether these exploratory changes translate into clinically meaningful
benefits. Lastly, although the intervention was designed to support psycho-emotional
well-being across diverse Deaf and Hard-of-Hearing experiences, the protagonist’s journey
may have unintentionally conveyed a particular adaptation pathway. This could potentially
be interpreted as privileging certain communication approaches or educational experiences
over others. Future implementations could strengthen the empowerment component by
providing more structured opportunities for identity exploration, self-acceptance, and re-
flection on diverse Deaf and Hard-of-Hearing experiences. Explicit affirming statements at
the beginning and end of the picture book, such as “there is no single pathway to well-being
or success for Deaf and Hard-of-Hearing children,” may help emphasize the equal value
of diverse identities and communication preferences. Additionally, we recommend that
future interventions involve Deaf and Hard-of-Hearing facilitators with diverse commu-
nication backgrounds and language preferences in group discussions, who may serve as
culturally relevant role models and enhance participants’ sense of inclusion and identity
affirmation. Future adaptations can also incorporate psychological safeguarding strategies,
including preparation for potentially distressing content, timely emotional validation and
support during discussions, and follow-up support when needed, to ensure that all partic-
ipants feel respected, supported, and affirmed regardless of their identity orientation or
communication choices.

5. Conclusions
This study indicated that this user-centered picture-book-centered multi-component

intervention was feasible and acceptable, with potential relevance for supporting psycho-
emotional well-being in Deaf and Hard-of-Hearing children. These findings support the
need for future randomized controlled trials to further assess its effectiveness and broaden
societal impact across diverse cultural contexts.
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corresponding author due to privacy and ethical considerations on protecting vulnerable participants.
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Disability Language/Terminology Positionality Statement: In this study, we worked closely with
Deaf and Hard-of-Hearing children, special education teachers, and sign language professionals
throughout the development process. The consistent term Deaf and Hard-of-Hearing children
adopted throughout this manuscript follows identity-first expression, a widely accepted convention
within global Deaf cultural research. Our approach is informed by the social model of disability and
a user-centered design philosophy, emphasizing respect for children’s lived experiences, communica-
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tion preferences, and active participation. We aimed to ensure dignity, inclusivity, and meaningful
involvement of the children in all stages of the research.
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