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1Xiangya School of Nursing, Central South University, Changsha, Hunan, China, 2School of
International Nursing, Hainan Medical University, Haikou, Hainan, China
Introduction: The rapid increasing prevalence of ASD has become a significant

global health issue. Caregivers of children with ASD are experiencing higher level

of psychological stress and mental disorders. However, interventions to improve

the psychological health of caregivers of children with ASD have largely

been neglected.

Methods: Based on the ADDIE (Analysis, Design, Development, Implementation,

and Evaluation) model, we initially did in-depth interviews with 8 caregivers, and

conducted field observation in two rehabilitation centers to analyze the daily

lives, the empowered components, the emotional moments of the children with

autism and their caregivers. Then we designed the outline of the picture book,

and developed it by a multi-disciplinary team by 4 rounds. After that, this picture

book was sent out to 54 caregivers of children with ASD for family-child reading

in one month. A quantitative questionnaire was administered before and after

their reading to evaluate the efficacy of reducing their stress and affiliate stigma,

and improving self-efficacy, resilience, empowerment capacity; and exit

interviews were conducted after their initial reading to assess the acceptability,

content appropriateness, perceived benefits and generalizability of this picture

book. Quantitative data were analyzed by descriptive analysis and paired t-tests

using IBM SPSS 26.0. Qualitative data were analyzed using template analysis.

Results: In total, 54 caregivers read the picture book with their child, with the

total of 149 (an average of 2.76 per family) times reading in one month. Among

them, 39 caregivers returned the following-up questionnaires. Although most of

the outcome measures did not showed significant changes except the stress

level decreased statistically significant (13.38 ± 3.864 to 11.79 ± 3.238, P=0.001),

caregivers reported that the picture book echoed their daily lives and gave them a

sense of warmth, inspiration, and hope, as well as some insight on family

relationships and attitudes towards the disorder. They also expressed a

willingness to disseminate the book to other families with children suffering

ASD and the public.
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Conclusion: This specially designed picture book has been proven to be an

acceptable, content-appropriate, and effective family-centered psychological

intervention, which could be easily scaled up.
KEYWORDS

autism spectrum disorder, caregivers, psychological empowerment, picture
book, ADDIE
1 Introduction

Autism spectrum disorder (ASD) is a heterogeneous

neurodevelopmental condition. It is characterized by early-onset

difficulties in social communication, and unusually restricted

repetitive behavior and interests (1). During the past two decades,

the Autism and Developmental Disabilities Monitoring (ADDM)

Network estimated that the prevalence of ASD among children at 8

years has increased markedly, from 6.7 (one in 150) per 1,000 in

2000 to 27.6 (one in 36) per 1,000 in 2020 (2). The rapid increasing

prevalence of ASD has become a significant global health issue, not

only leading to a heavy social and economical burden for the

society, but also leading to huge psychological stress for a large

number of families with children with ASD (3).

Caregivers of children with ASD were not only more likely to

exhibit physical symptoms such as fatigue (4), pain (5), sleep

disturbances (6), and other chronic illnesses (7), but also more likely

to experience higher level of psychological stress. There was ample

evidence to suggest that parents of children with ASD experience

significantly higher levels of stress compared to those of typically

developing children or children with other neurodevelopmental

disabilities (8, 9). Extensive studies have examined that the severity

of the child’s illness (10), chronic disruptions in parental routines and

heavy family financial burdens (11) perpetuated high levels of

parenting stress. Elevated stress levels can have a detrimental impact

on caregivers’ mental health, which in turn can adversely affect the

development of their children. Therefore, it is important to alleviate

the psychological stress of caregivers of children with ASD (12). In

addition, studies have shown that caregivers’ resilience (13), family

empowerment (14), self-efficacy (12), and affiliate stigma (15) were all

correlated with levels of psychological stress.

However, interventions to improve the psychological health of

caregivers have largely been neglected (16). Until recent years, some

researchers started to design interventions to target caregivers’

psychological well-being (17). The intervention strategies included

providing basic information (18), relevant resources and services

(19), as well as psychotherapy related intervention, for example,

cognitive behavioral therapy (20), acceptance and commitment

therapy (21), and positive psychology counseling (22). All of the

these intervention strategies offered promising outcomes for

improving the psychological health of caregivers. However, the

interventions usually were time-consuming and professional-based,
02
which limited the generalization of the intervention strategy. Besides,

previous psychological interventions were mostly individual-

centered, while family-centered psychological intervention was

limited. Considering caregivers’ stress of children with ASD might

be influenced by the interactions between family members, as well as

the families’ attitude towards the disorder, thus family-centered

empowerment interventions might have positive impact on

relieving caregivers’ psychological stress.

Picture books, as a type of literary carrier, have brought a new

era of psychological empowerment intervention through its

beautiful text expression and vivid image portrayal (23).

Narrative transportation theory (24) posits that when people are

immersed in a story, they experience a high degree of cognitive

involvement and emotional engagement, and generate vivid

mental representations. This might reshape the readers’ attitude

and belief about the reality, thus reduce the psychological stress.

According to the double ABCX model (25), parental psychological

stress might came from three factors: factor A was stressors, such

as the affiliate stigma of caregivers; factor B was the internal and

external resources of the family, such as external resources (family

empowerment) and internal resources (self-efficacy and

psychological resilience); and factor C is coping strategies.

Parent-child reading, an activity of a parent reading to a child

when both members having their attention focusing on the same

text and content (26), has shown benefits for both caregivers and

children. The mechanism might lie in that readers could link

themselves with the characters in the picture book, experience and

learn the coping strategies in the story, which evokes strong

emotional echoes for them (27). Therefore, it could potentially

reduce psychological stress by empowering the families, reducing

affiliate stigma, improving self-efficacy and psychological

resilience. Previous studies indicated that parent-child reading

could promote children’s oral language, increase children’s

reading attention span, and improve reading comprehension

(26, 28). Weisleder (29) conducted an innovative program

focused on promoting parent-child reading, and results showed

that parent-child reading could promote parent-child

interactions, and improve children’s language and cognitive

development. Nonetheless, Canfield and colleagues (30)

concluded that parent-child reading could make caregivers feel

“warm” and relieve parenting stress through the promoted parent-

child interaction. An study conducted during the COVID-19
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period in Brazil stated that parent-child reading buffered parents’

stress resulted from the COVID-19-related events (e.g., income

loss, child care disruption) (31).

Therefore, this study aimed to develop a picture book targeting

on describing the daily life of a ASD child and how their family

members taking care of him, and then examine the efficacy on

relieving caregivers’ psychological stress through family-child

reading, and evaluate the acceptability, content appropriateness,

perceived benefits and generalizability of this picture book.
2 Methods

The ADDIE model including “Analysis, Design, Development,

Implementation, and Evaluation” phases was adopted to guide this

study’s process (32). It has been widely used to effectively develop

educational products including traditional and e-learning resources

(33). Based on the ADDIE model, the following steps were taken.
1 Sulan Tang , female, a first-class writer in China, a professor at the Liberal

Arts College of Hunan Normal University and the president of the Hunan

Provincial Writers Association. She has written and published more than 40

works of children’s literature, and has won a number of prestigious literary

awards in China.
2.1 Analysis

By conducting field observation and caregiver interviews, we

analyzed the daily lives of the children with ASD, the empowered

components (e.g., effective coping techniques, positive attitudes)

and emotional moments (e.g., feeling achievement, feeling being

loved) for family members, and integrated those findings into the

stories of the picture book.

2.1.1 Field observation
Three of the researchers conducted non-participant observation

in December 2021 at two rehabilitation centers (“Aimeng

Rehabilitation Center for Children with Special Needs” and

“Ruijian Accessibility Development Center”) for 4 half days. The

total observation time was approximately 12 hours. In total around

52 children with ASD and caregivers were present at each

observation site during the observation period. Each family

usually stayed for two hours in the rehabilitation center for two

sessions’ training. We observed not only the children’s emotion,

behavior, interaction and communication with others, but also the

caregivers’ emotional expressions when they were waiting or

observing their kids’ rehabilitation process, or having interviews

with the researchers. Typical cases were approached to enrich the

understanding. Observation notes with reflections of the researcher

were taken to provide practical elements for story creation, in order

to ensure the echo of the caregivers when they were reading

the story.

2.1.2 In-depth interviews with caregivers
Between December 2021 and January 2022, the purposive

sampling strategy was adopted to recruit caregivers of children

with ASD for face-to-face in-depth interviews from the two

rehabilitation centers. A semi-structured interview guide based on

the literature and expert consultation was developed by the research

team and piloted in two interviews (included in the final analysis).

Questions were open-ended and probes were proposed when
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needed, covering the following main questions: 1) Please tell me

something about your child (e.g., when got the diagnosis, the

current situation)? 2) Have you encountered some difficulties

during the rehabilitation process? Please describe it. 3) How did

you cope with those difficulties? 4) Have you had some cheerful or

moved moments? What happened? 5) How do you think about the

disorder? 6) What kinds of resources do you need? According to the

data saturation principle (34), each theme had at least one typical

scenario for developing the picture book story when we interviewed

the 8th caregiver, and thus recruitment stopped. Thematic analysis

was used to analyze the data, and the results were used to assist the

creation of the skeleton and content of the picture book.
2.2 Design

Based on the results of the first step, a one-day committee

meeting was held to discuss the appropriate title, skeleton of the

story, and the main components of knowledge education,

rehabilitation skills, interaction techniques, supporting resources,

and psychological empowerment for caregivers. The committee

members included stakeholders from Disabled Persons’

Federation, rehabilitation centers, hospitals, nursing school of a

university, liberal arts college of a university, and a picture book

visualization company. During the committee meeting, themes

from the interviews, typical cases and real stories were provided

to facilitate the design of this picture book.
2.3 Development

Initially, the research team developed the script of the picture

book. Then, a multi-disciplinary team (MDT) reviewed, discussed

and edited the script for 4 rounds, with 2 face-to-face discussion

meetings. The MDT included one pediatric nursing expert (PI of

this study) and one senior graduate student who had previously

participated in developing the other two picture books (35, 36)

targeting on children with chronic illnesses, one writer1 who had

published lots of picture books, and one linguist who was

responsible for checking the English translations, one editor who

was in charge of the final quality of the script, and three graduate

students with two majoring in pediatric nursing and one majoring

in art. In addition, during the later stage of the development, we

invited three 5-year-old children to read the content and provide

relevant suggestions on which expressions were challenging to

understand. Finally, a tested version of the picture book

was developed.
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2.4 Implementation

This study adopted a pre-post design. The recruitment flyer was

posted at the lobby of the two rehabilitation centers from April 2022 to

July 2022. Potential caregivers could contact the researchers if they were

interested. The inclusion criteria were: 1) family member of a child

diagnosed with ASD aged 3 to 10 years old; 2) taking care of the child

for at least one year; 3) able to read and verbally communicate with the

child, and 4) volunteering to participate in this study. Those who were

involved in other psychological intervention studies were excluded.

The sample size was determined using G*power program (37)

with a effect size of 0.5 based on a previous study of reading therapy for

children with ASD and their families (38). Considering a 10% attrition

rate, a minimum sample size of 38 could have 80% power at 0.05

significance level. Finally, fifty-four caregivers were invited to

participate in the study. The caregivers attended a half hour training

workshop on family-child reading skills provided by the rehabilitation

center’s faculty. The workshop included live demonstrations on how to

read the picture book with children, followed by group coaching and

discussion (8-10 persons in each group). The picture book was

provided to them at the end of the workshop. Then their children

were invited to come to read the book together. After that, family-child

reading was conducted at home at least 1 time per week, about 10-20

minutes each time, for 4 weeks. They could finish the reading at a pace,

time, and space convenient for them, and they could also review as

many times as they want. Checkingmessages were sent every week and

feedback were collected to make sure they read the book with their

children. All caregivers were contacted by a research assistant on a

biweekly basis to promote treatment integrity. Monitoring of treatment

integrity relied on caregivers’ self-reports. However, the research team

asked them to submit a short reading log or report after each reading,

outlining their main thoughts and feelings to check completion.
2.5 Evaluation

A convergent parallel mixed methods was conducted. A pre-post

design was adopted to evaluate the impact on caregivers’ psychological

stress, self-efficacy, resilience, empowerment capacity and affiliate

stigma. A semi-structured interview was conducted to collect their

perceptions about the acceptability, content appropriateness,

perceived benefits and generalizability of this picture book.

Pre-test quantitative data were collected from all caregivers prior to

the workshop (T0). The post-test quantitative data were collected at the

4th week (T1). Demographic information included child information

(age, gender, type of school attended, place of residence, presence of

siblings, cost of treatment, and payment type) and caregiver

information (gender, age, relationship to the child, residence,

education, marital status, occupation, and monthly income). The

outcome indicators were evaluated using the widely used relevant scales:

2.5.1 Primary outcome
2.5.1.1 Psychological Stress: Questionnaire on
Psychological Stress of Parents with Disabled Children

Zhang Rongsheng et al. developed Questionnaire on

Psychological Stress of Parents with Disabled Children for
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Chinese families based on the self-assessment questionnaire

(Questionnaire on Resource and Stress, QRS). The questionnaire

consists of 33 items with 5 dimensions. Each question has two

options, “yes” and “no”, with “yes” being scored as “0” and “no” as

“1”. The higher score indicates a higher stress level (39, 40).

2.5.2 Secondary outcome
2.5.2.1 Self-Efficacy: The General Self-Efficacy
Scale (GSES)

The GSES was developed by Schwarzerand and translated into

Chinese by Wang Cai Kang in 2001. It is a 10-item psychological

scale with an internal reliability measured by Cronbach’s a
coefficient of 0.85. Each item is answered on a 4-point scale, with

total score ranging from 10 to 40 (41, 42).

2.5.2.2 Resilience: The Connor-Davidson Resilience scale
(CD-RISC)

The CD-RISC was developed by Connor and Davidson. Yu

Xiaonan translated it into the Chinese version, which included three

dimensions of resilience (13 items), self-improvement (8 items) and

optimism (4 items). The scale is rated on a 5-point Likert scale,

ranging from “never” to “always”. The Cronbach’s a coefficient of

the scale is 0.910 (43, 44).

2.5.2.3 Family empowerment: Chinese version of the
family empowerment scale (C-FES)

The Family Empowerment Scale (FES) was developed in 1992 by

Koren et al. and translated by Long Ying et al. in 2020. It includes 6

dimensions. The total Cronbach’s a coefficient of the scale is 0.937. The

scale is rated on a 5-point Likert scale from “very non-conforming” to

“very conforming”, with a total score of 32 to 160 (45, 46).

2.5.2.4 Affiliate stigma: Affiliate Stigma Scale (ASS)

The Affiliate Stigma Scale was developed by Mak et al. in 2008.

The scale consists of 22 items on a Likert 4-point scale ranging from

strongly disagree (1 point) to strongly agree (4 points). Exploratory

factor analysis reveals that this scale is a one-dimensional scale with

an internal consistency coefficient of 0.95 (47, 48).

Quantitative data were collected through an online professional

questionnaire (www.sojump.com) and then directly exported to the

statistical software SPSS26.0. The mean and standard deviation

were used to describe the continuous variables, and the rate and

composition ratio were used to describe the categorical data. Paired

samples t-test was used to compare differences at baseline and one

month post-intervention.

Qualitative data for the 54 caregivers were collected through face-

to-face interviews which were conducted immediately after the first

family-child shared reading. All the interviews were recorded using

audio recordings. Each interview lasted approximately 10-30

minutes. A interview outline was used and covering the following

topics: 1) the acceptability of this book; 2) feelings and experiences

after reading; 3) perceived benefits after reading; and 4) perceptions

and suggestions for generalizability. The questions were flexible,

allowing the interviewer to follow caregivers’ answers and prompt

for more in-depth information as appropriate. Qualitative data were
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analyzed using template analysis. It is a method often applied to the

analysis of qualitative data to systematically analyze textual data by

identifying predefined codes or themes and organizing them into a

structured framework (49, 50). The template analysis model

proposed by Brooks (51) was applied through the following four

steps (52): 1) “A priori” themes were established based on our

interview aims [Supplementary Table 1]. 2) Extract the content of

the interviews and summarize them by category. Not all recordings

could be transcribed considering the limited time and the analytical

nature of the template analysis. When transcripts were not available,

analysts summarized interviews directly from the recordings by

listening to the interviews and extracted information into the

template. 3) The team held meetings every week. Sub-themes were

developed, dropped or modified based on discussions. 4) Finally, a set

of themes and sub-themes were agreed upon by all researchers. The

interview data were put into the template matrix according to the

main themes and sub-themes for an exhaustive and specific analysis.
2.6 Ethical code

The study was approved by the Institutional Review Board of

the Xiangya School of Medicine, Central South University

(#202111013). The caregivers were informed about the purpose

and significance of the study, the rights and obligations, risks and

benefits, etc. All the caregivers signed informed consent forms and

volunteered to participate in this study.
3 Results

3.1 Analysis on the field observation and
in-depth interview

The age of the children in the rehabilitation center was mainly

between 3-6 years old. There were around 28 children having

rehabilitation training in “ Aimeng” Center, and around 26

children in “Ruijian” center every day. Observations yielded

evidence about the typical characteristics of children with ASD,

caregivers’ interactions with the children, and emotional struggles.

We conducted in-depth interviews with 8 caregivers, including 3
Frontiers in Psychiatry 05
males and 5 females. Among them, 4 interviewees were

grandparents and 4 were mothers. The average age of the

caregivers was 48 years (range of 31-67) [Table 1]. Thematic

analysis generated five categories including: typical characteristics

of children with ASD, delayed diagnosis, emotional struggling, new

techniques and getting rewarded. The detailed findings were

illustrated in Supplementary Table 2.
3.2 Design and development of the
picture book

Based on the above analysis, the multidisciplinary team

identified the specific needs of psycho-education and the

empowered components for the families suffering from ASD. The

components obtained from the observations and interviews guided

us in designing and developing the picture book. For example,

caregivers sometimes exhibited emotional manifestations such as

fidgeting, sighing, scowling, or even tearing when interacting with

the child during the observation period. In the interview, caregiver

similarly expressed emotional problems (08 “I couldn’t eat or drink,

I couldn’t sleep at night. I was very anxious and my families were all

in chaos”). Therefore, in the design and development phase,

caregiver characters who use problem-centred solutions were

portrayed in the story. It can inspire readers to abandon the

emotion-centred reactions, cherish the grateful or cheerful

moments, and thus reduce stress. The details about how the

findings from the analysis been used to guide the creation of the

picture book were illustrated in Supplementary Table 2. The first

column was the main themes; the second column was the sub-

themes, and followed by the evidences from observation (column 3)

and interviews (column 4); the fifth column was the purpose of

integrating such elements into the story, and the two column were

the exemplars of the description and illustration of the story. Then,

the multidisciplinary team developed the story script both in

Chinese and English, and the painter drew the pictures vividly.

The draft picture book titled “My Brother” consisted of 48 pages

with color illustrations, and in comic book format of 787*1092 mm.

The story depicted the growth of a child with ASD from the

perspective of the elder sister, who shared the heartwarming story

of how the family helped the brother “adjust to life on earth”.
TABLE 1 Characteristics of the caregivers in the analysis phase(N =8).

Number Age Gender Education level Occupation Relationship with children

01 67 Male Junior college Retired Grandfather

02 58 Female Primary school Retired Grandmother

03 57 Male High school Retired Grandfather

04 35 Female College Architect Mother

05 38 Female College Educator Mother

06 61 Male Middle school Retired Grandfather

07 31 Female Junior college Stay-at-home Mother

08 34 Female Junior college Stay-at-home Mother
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Because the girl’s character could psychologically empower the

caregivers much better than a “parent character” due to her naive

love. The story was followed by educational information for the

public and some social supporting resources for the families.
3.3 The evaluation of the picture book

A total of 54 caregivers from two rehabilitation centres

volunteered to participate in our study between May and

September 2022, and all of them finished the baseline survey and

the immediate face-to-face interview after their initial reading, and 39

(72.2%) caregivers finished the one-month follow-up survey. The

caregivers consisted of 36 women and 3 men with an average age of

36.62 ± 7.58 years old (range=29 to 64). Most of them (33/39) were

mothers, and more than half were full-time caregivers (25/39, 64.1%).

The majority had a monthly income between 5,000 - 9,999 RMB

(725–1,449 USD, 14/39, 35.9%), but the treatment and rehabilitation

cost also ranged between 5,000 - 9,999 RMB (725–1,449 USD) per

month. Their children had an average age of 5.49 ± 1.73, 33.3% (13/

39), and most did not attend school for education and only 18% (7/

39) attended inclusive kindergarten or primary school. More detailed

characteristics were described in Table 2.

3.3.1 Efficacy
The quantitative pre-post evaluation showed that caregivers’

psychological stress statistically decreased (T0 = 13.38 ± 3.864, T1 =

11.26 ± 3.210, P=0.000). The caregivers’ self-efficacy (T0 = 22.15 ± 3.682,

T1 = 22.28 ± 4.478, P=0.839), resilience (T0 = 57.49 ± 14.136, T1 =

57.54 ± 13.826, P=0.969), family empowerment (T0 = 120.13 ± 12.622,

T1 = 121.92 ± 12.278, P=0.233) and affiliate stigma (T0 = 40.49 ± 7.608,

T1 = 39.97 ± 7.506, P=0.513) did not change significantly [Table 3].

3.3.2 Acceptability & appropriateness
According to the self-report of caregivers, a total of 10 people

completed all the planned readings (first reading and 4 readings of

T0 to T1) and 27 people completed 3 or more times. The total

number of readings was counted as 149 with an average of 2.76

times per person (about 3 times). Most of them (32/54) believed this

picture book vividly described a “warm” and “inspiring” story. They

echoed their similar or exact experiences, the tough events and the

cheerful moments in the book. They said they like to “read” it, and

their children like to “watch” it. Overall, caregivers’ feedback

suggested that picture book was quite acceptable and appropriate.

Table 4 illustrated the summarized domains and themes.

3.3.2.1 Feeling “warm” and be “loved”

Caregivers said they could perceive “warm” and “love” in the story

of the picture book. As Caregiver 04 said, “After reading, I feel that this

is a story book making me gentle in my inner world.” Even some

caregivers expressed their emotions by covering their faces or sobbing

while reading the “mess” situations in the family (Caregiver 38), some

were moved to tears when feeling the whole family’s love for the child

(Caregiver 17). As Caregiver 50 said, “Obviously, although the

younger brother was diagnosed with ASD, his family members gave

him all the love they could, rather than abandoning him. And it was
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TABLE 2 Characteristics of the participants in the evaluation phase
(N =39).

Variable n (%)

Gender

Male 3 (7.7)

Female 36 (92.3)

Age

26-30 3 (7.7)

31-40 30 (76.9)

41-50 3 (7.7)

51-60 2 (5.4)

Over 60 1 (2.6)

Relationship with children

Farther 2 (5.1)

Mother 33 (84.6)

Maternal grandmother 1 (2.6)

Paternal grandfather 1 (2.6)

Paternal grandmother 1 (2.6)

Other 1 (2.6)

School the child attends

Inclusion kindergarten 4 (10.3)

Normal kindergarten 19 (48.7)

Inclusion primary school 3 (7.7)

Not attending school 13 (33.3)

Having siblings

Yes 23 (59.0)

No 16 (41.0)

Location

Countryside 9 (23.1)

City 30 (76.9)

Education level

Primary school 1 (2.6)

Middle and high school 16 (41.0)

Junior college 14 (35.9)

College 7 (17.9)

Post-Graduate 1 (2.6)

Marital status

Married 37 (94.9)

Divorced 2 (5.1)

Occupation

Corporate employees 2 (5.1)

(Continued)
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rewarded since the child made big progress. Love is powerful. This

story should be seen for every family with a child with ASD.”

3.3.2.2 Feeling inspiring and hope

Some were feeling “cheerful” for the progress that the child

made in the story, which brought some kinds of hope in their own

lives (Caregiver 05,17,48). As Caregiver 29 stated, “In the first

month after the intervention, he improved rapidly. For the first
Frontiers in Psychiatry 07
time, he knew what ‘love’ meant. He showed what love was by

kissing and hugging me. After reading, I felt sure that my child

would become better and better, which inspired me to work harder

to earn money for supporting his rehabilitation.” Besides, the warm

and helpful relationship between a sibling and the child with ASD

depicted in the story also encouraged the family to move on.

Caregiver 08 said, “The relationship between the elder sister and

the younger brother was very heartwarming to me. This

relationship inspired me that maybe my child really needed a

sibling’s company (she originally planned not to have a

second child).”

3.3.2.3 Feeling the echo of their life

Most caregivers perceived the story as vivid descriptions of their

daily lives. The child’s performance, daily life, recovery process and

psychological state portrayed in the story resonated with the real life

of them. Caregiver 49 stated, “It completely depicts our mindset,

our thoughts. It’s very similar to our family, like telling our own

story.” Caregiver 32 said, “My child’s symptoms are exactly the

same (as the character), such as emotional problems and restricted

repetitive behaviors. This story is very realistic.”

3.3.2.4 Appropriate supporting resources

Some caregivers expressed excitement about learning about the

supportive resources in the appendix. They indicated that the

related support resources in the picture book provided families

with access to learning and getting social support. As Caregiver 46

stated, “I can read the information in this appendix. I think it is

quite useful.” One caregiver praised the picture book for its

“scientific description”, and said, “the first step to accept the

disorder is to know the scientific nature of the disorder, and this

book provided it” (Caregiver 50).

3.3.3 Perceived benefits
The template analysis for the qualitative data yielded positive

feedback [Table 4]. Some caregivers emphasized their perceived

benefits from reading this picture book.

3.3.3.1 Learned the value of family members’ support

Most caregivers realized that supportive family relationships

played an important role in the growth of their children. Most
TABLE 2 Continued

Variable n (%)

Occupation

Business employees 2 (5.1)

Individual business 2 (5.1)

Freelance 4 (10.3)

Stay-at-home 25 (64.1)

Other 4 (10.3)

Monthly income (RMB/USD)

≤999/≤145 5 (12.8)

1,000-2,999/146–434 5 (12.8)

3,000-4,999/435–724 10 (25.6)

5,000-9,999/725–1,448 14 (35.9)

≥10,000/≥1,449 5 (12.8)

Costs for rehabilitation treatment (RMB/USD)

≤999/≤145 1 (2.6)

1,000-2,999/146–434 9 (23.1)

3,000-4,999/435–724 6 (15.4)

5,000-9,999/725–1,448 12 (30.8)

≥10,000/≥1,449 11 (28.2)

Payment method for rehabilitation treatment

Self-Pay 17 (43.6)

State or institutional partial subsidy 20 (51.3)

other 2 (5.1)
TABLE 3 Means, standard deviations, and paired t test analysis of outcome variables.

Measure

Baseline Post-test

t pTime 0 Time 1

Mean ± SD Mean ± SD

Psychological Stress(Questionnaire on Psychological Stress of Parents with Disabled Children) 13.38 ± 3.864 11.26 ± 3.210 4.377 <.001*

Self-Efficacy(GSES) 22.15 ± 3.682 22.28 ± 4.478 -0.205 .839

Resilience (CD-RISC) 57.49 ± 14.136 57.54 ± 13.826 -0.040 .969

Family Empowerment (C-FES) 120.13 ± 12.622 121.92 ± 12.278 -1.213 .233

Affiliate Stigma(ASS) 40.49 ± 7.608 39.97 ± 7.506 0.660 .513
frontie
* p< 0.001; p values < 0.05, were considered statistically significant.
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caregivers reported that the picture book prompted them to rethink

their family relationships and changed their attitude towards this

disorder and the child. They stated that they would be more willing

to make some changes for a harmonious family relationship, such as

“participating in rehabilitation throughout” (Caregiver 14),

“expressing love more” (Caregiver 17), and “accompanying more”

(Caregiver 21). As Caregiver 23 stated, “In order to build a warm

family atmosphere for my children, the whole family moved to

Changsha. We spend time with our child in rehabilitation, which

led to his rapid progress. The benefits of a warm family are endless.”

Most female caregivers indicated that the picture book made

them realize the importance of emotional support from fathers.

Since in the story, all the empowerment ideas were from the father.

In the traditional culture belief, fathers usually took the financial

responsibility and were rarely involved in their children’s

rehabilitation and emotional companionship, which they

perceived as “unfair” (Caregiver 26). Caregivers expressed

encouragement for fathers to be more involved in the family to

avoid the children missing out on fatherhood. As Caregiver 28

stated, “It is important to encourage men to be more involved in

family and share the psychological stress of the counterpart.

Although my kid is not perfect, yet who knows that he might

make big progress when his father participated more in the family.”

3.3.3.2 Learned the significance of siblings and how to
balance the love

Caregivers learned the significance of siblings and how to

balance the love for the siblings. The picture book was written

from the perspective of a sister. The sister brought the love and

companionship different from the parents and was indispensable in

her brother’s growth. They indicated that the siblings assisted the

child with daily tasks, took care of him or her in the absence of

parents, and guided the child to follow some “social rules”

(Caregiver 30). They described the children’s mutual help and

attachment, but also mentioned competition and neglect.

Caregivers indicated that they tent to neglect their other children
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(without ASD) due to the increased needs of children with ASD.

Extra effort should be made to balance the love for both children. As

Caregiver 50 stated, “I feel I’m stuck in a dilemma. On the one hand,

I want my kids to live as free as they want. On the other, I would

ignore the needs of my general child, and want him to be able to

take care of his brother (with ASD) when I pass away. After reading,

I realize that it is very important to balance the love of

two children.”

3.3.3.3 Learned to accept

Most of the families learned “acceptance of this special child”.

They demonstrated this urgent need not only for the society, but

also the families. As Caregiver 17 stated, “What I learned from this

picture book are acceptance. If we can’t accept our children, how

can we hope the society will remove the misconceptions

about them.”

3.3.3.4 Learned to be confident

Caregivers indicated that this story brought them confidence in

consistent rehabilitation. Caregivers said that the child’s

rehabilitation was a life-long, persistent and all-encompassing

challenge. It was important to intervene early and persist. As

Caregiver 07 said, “This picture book has encouraged me not to

give up, and to intervene early with my child so that he can get

better (outcomes).”

3.3.4 Generalizability
Many caregivers (23/54) indicated that they would like to

distribute this picture book to other families with children with

ASD, since “they are suffering unimaginable stress” (Caregiver 35).

As Caregiver 54 described, “Actually, it is possible (for me to

recommend this book to others). Many families are suffering

from tremendous psychological pressure, and this book can be of

help.” Besides, some caregivers also recommended the public,

especially the normally developing children and their families

could read it. They wished the public could pay more attention to

the family suffering from ASD. As Caregiver 50 stated, “children

with ASD were more likely to experience ‘adverse childhood

experiences’ than other more visible types of disability or general

children. Promote the picture book to the public so that the public

would know about ASD, recognize it, and eventually accept it, thus

reducing their rejection and discrimination towards children with

ASD and their families.”
4 Discussion

Guided by ADDIE model, this study rigorously developed and

evaluated a picture book aiming to empower families with

children with ASD through family-child reading. The

development of the picture book was multidisciplinary and

evidence-based to guarantee the quality of the content and

illustrations. The mixed methods evaluation results confirmed

its acceptability, content appropriateness, generalizability and

efficacy on reducing psychological stress.
TABLE 4 Themes on interviews with caregivers after reading the
picture book.

Domain Themes

Appropriateness
& Acceptability

Feeling “warm” and be “loved”

Feeling inspiring and hope

Feeling the echo of their life

Appropriate supporting resources

Perceived Benefits Learned the value of family members’ support

Learned the significance of siblings and how to
balance the love

Learned to accept

Learned to be confident

Generalizability Recommend this picture book to special families

Recommend this picture book to the public
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The ADDIEmodel is widely applied to systematic and instructional

program design in teaching and it is a novel, interdisciplinary approach

for designing educational programs (53). The ADDIE model helps

researchers create learner-centered interventions ensuring the feasibility

and acceptability (54). This study illustrated the rigorous process of

developing a psychologically empowered picture book according to the

ADDIE model. In this study, we identified the common needs and

priorities of caregivers through field observation and in-depth

interviews, which were commonly used in designing other

educational programs (55, 56). As in Chen’s study (57), the blended

emergent research training program developed based on needs

assessment ultimately showed a positive impact on nurses’ research

competencies and critical thinking. Eui Geum Oh and his colleagues

(58) also confirmed that the needs assessment-based education program

for heart failure patients was well understood and operable. Studies have

shown that due to its adaptability, ADDIE could facilitate and meet

most instructional needs (59). This may have been a key factor in

receiving such positive comments from caregivers in our study, because

the findings from the analysis phase were fully used for developing the

picture book. For example, to alleviate caregivers’ psychological stress

and emotional struggles, the overall tone of the story was designed to be

warm and full of love; to address caregivers’ “helplessness”, we added

illness-related knowledge and social support resources following the

story. A multi-disciplinary team with rich experience is also essential for

designing and developing well-informed, systematic, and effective

content. This study emphasized the collaboration of multiple

researchers from different disciplines, which helped to remove

inherent disciplinary barriers, enabled the integration of a wide range

of knowledge (60), and ensured the reliability of the book content.

Ultimately, the positive results in the summarized evaluation further

support the usefulness and integrity of the ADDIE model.

This study’s psychological intervention takes the “family-centered”

perspective by choosing family-child reading approach. There are three

rationals. The first consideration is that children with ASD cannot

“read” the picture book by themselves, but many of them are interested

in “watching” and “reading”, and thus a reading guider is needed for

these children. The second consideration is that family members could

be the optimal reading guider for their children, since they could find

flexible learning time and space. The third consideration is that family-

child reading could also promote their interaction and emotional

echoes with their children. Therefore, this picture book through

family-child reading, as a simple, effective, and family-centered

intervention, has been proven to be an acceptable, flexible, and

comfortable for families with children with ASD by our study. Also

similar to previous studies, family-centered interventions were

associated with many positive parent, family, and child outcomes. It

overall can lead to greater family satisfaction, stronger self-efficacy

beliefs within the family, increased family involvement, greater family

empowerment, and improved child behavior and functioning (61).

The results of the study showed that the shared reading of the

picture book by caregivers and children was effective in relieving the

psychological stress of the caregivers. Previous studies have shown

similar results. In Garcia’s (62) study, picture books were distributed to

preoperative children and their parents and the result showed it reduced

preoperative anxiety of children and relieved psychological stress of

parents. Caregivers in our study expressed two major benefits from
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and reshaping the cognition towards the reality. First of all, we found

that the parental roles and family relationships in the story had served

as role models for most families. As previous studies have shown, high

levels of family relationship quality could promote positive parenting

(63), prevent psychological problems (64) and reduce psychiatric

disorders (65). In addition, caregivers learned about the important

role of fathers in the rehabilitation process of children with ASD. A

growing number of researchers have begun to emphasize the important

role of fathers’ involvement in children development (66). Fathering

input can positively influence young children’s intellectual development

(67), social emotion (68), and behavior problems (69). Besides, when

raising a child with ASD, there are a variety of challenges for caregivers.

However, our team acknowledged such difficulties, but emphasizing the

psychological gains and growth of caregivers (70), which could be

regarded as post-traumatic growth (PTG) (71). Post-traumatic growth

is not a direct result of trauma, but rather the coping strategies used in

dealing with trauma (71). Zhang (72) adopted a solution-focused brief

therapy with mothers of children with ASD and reported increased

PTG scores. Likewise, our study found that caregivers gradually

changed their perceptions of the child and focused more on the

positive aspects, such as keeping faith in the future and accepting the

child’s differences. The picture book improves the PTG of caregivers.

We cannot deny that time may have played a role in the caregivers’

cognitive change, but some caregivers indicated that the change was

happened after reading the picture book. Therefore, the picture book

can be used in the future as a cost-effective measure to help readers re-

establish rational cognitive patterns and improve the way they cope

with negative events, thus promoting psychological growth.

Although the qualitative evaluation received positive feedback,

not all the quantitative indicators showed statistically significant

changes before and after the intervention. There might be some

possible reasons. First of all, the intensity of the intervention may not

be sufficient. The recommended reading frequency for caregivers and

children is once a week, and only for 4 weeks; besides, there is only

one story and the content intensity may not be enough. Second, the

mental health indicators we measured, such as resilience, are

relatively stable. It is difficult for them to change within a short

period of only one month. However, the qualitative feedback data

confirmed the potential capacity to improve their resilience by

reshaping their cognition towards this disorder. Third, the children’

rehabilitation progress is the main concern of the family, which

largely affect the caregivers’ mental health. However, because of the

wide spectrum of autism, the severity and rehabilitation progress of

each child are very different. Not all of the families noticed rewarded

progress from their children in one month’ period.

There are several limitations of this study that should be considered.

First, the story we depict reflects the real lives and experiences of children

with ASD and their families as much as possible. However, due to the

wide spectrum of autism, it is difficult for us to match everyone’s

expectations. The story describes a boy who makes huge progress

through rehabilitation with the love of his family. Some caregivers

viewed this story ending as “idealistic” for their child. Therefore, we

need to take full account of the different practical situations faced by

most families of children with ASD in future studies, and consider to

develop serious of such kinds of picture books. Second, this study only
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evaluated the efficacy of the picture book by using a pre-post design,

more rigorous study designs could be considered in future studies.

Moreover, the feedback of children with ASD hasn’t been included into

the evaluation for the sake of communication barriers. But their

reactions could be valuable data too. In future studies, we can consider

observing their performance after reading and communicating with their

caregivers. From cultural perspective, the themes and content of this

picture book are based on the experiences and feelings of the general

family of children with ASD rather than culture-specific experiences. In

addition, the picture book is written in bilingual Chinese and English

with clear and simple illustrations. Thus, the picture book would be able

to be resonated and understood by readers from different cultural

backgrounds. In future research, we need to involve and incorporate

more culturally competent elements to enhance readers’ empathy and

truly achieve psychological empowerment.
5 Conclusion

This specially designed picture book has been proven to be an

acceptable, content-appropriate, and effective family-centered

psychological intervention, which could be easily scaled up

among families with children with autism. It could also be

recommended to the public as educational material and reduce

people’ prejudice towards ASD. In future, scholars and clinical

healthcare providers could develop picture books that target the

psychological empowerment of children with different types of

disabilities and their families. Moreover, this type of psycho-

educational approach could also been validated among various

types of childhood illnesses, not only for enhancing knowledge

and coping techniques, but also for improving children and their

families’ mental health well-being.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving humans were approved by The

Institutional Review Board of the Xiangya School of Medicine,

Central South University. The studies were conducted in

accordance with the local legislation and institutional

requirements. Written informed consent for participation in this

study was provided by the participants’ legal guardians/next of kin.
Author contributions

LY: Writing – review & editing, Writing – original draft,

Visualization, Formal analysis, Data curation. JY: Writing –
Frontiers in Psychiatry 10
review & editing, Investigation, Data curation. HZ: Writing –

review & editing. YT: Writing – review & editing. XL: Writing –

review & editing, Supervision, Resources, Methodology, Funding

acquisition, Conceptualization.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. This study

was funded by the Inclusive Education Program under the World

Bank Group (ECS1276903) and Hainan Provincial Natural Science

Foundation Youth Project (822QN317).
Acknowledgments

Thanks to the World Bank team of Liping xiao, Tongtao Wang,

Sihui Yan, Tianxiu Kang and Tao Su for their great management

and support. We appreciate the effort of recruitment and facilitation

by the Hunan Disabled Persons’ Federation, the Hunan Provincial

Women and Children Alliance, the Aimeng Rehabilitation Center

for Children with Special Needs and the Ruijian Accessibility

Development Center in Changsha, Hunan Province for their

assistance in recruiting children with autism and their caregivers.

We also appreciate Prof. Sulan Tang’s guidance on the design,

development and presentation of the picture book content. In

addition, we thank all study participants for their participation in

this study.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found online

at: https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1390430/

full#supplementary-material
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1390430/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1390430/full#supplementary-material
https://doi.org/10.3389/fpsyt.2024.1390430
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Yang et al. 10.3389/fpsyt.2024.1390430
References
1. Lai MC, Lombardo MV, Baron-Cohen S. Autism. Lancet. (2014) 383:896–910.
doi: 10.1016/S0140-6736(13)61539-1

2. Maenner MJ, Warren Z, Williams AR, Amoakohene E, Bakian AV, Bilder DA,
et al. Prevalence and characteristics of autism spectrum disorder among children
aged 8 years - autism and developmental disabilities monitoring network, 11 sites,
United States, 2020. MMWR Surveill Summ. (2023) 72:1–14. doi: 10.15585/
mmwr.ss7202a1

3. Lai MC, Kassee C, Besney R, Bonato S, Hull L, Mandy W, et al. Prevalence of co-
occurring mental health diagnoses in the autism population: a systematic review and
meta-analysis. Lancet Psychiat. (2019) 6:819–29. doi: 10.1016/S2215-0366(19)30289-5

4. Mihaila I, Hartley SL. Parental sleep quality and behavior problems of children
with autism. Autism. (2018) 22(3):236–44. doi: 10.1177/1362361316673570

5. Reed P, Osborne LA. Reaction to diagnosis and subsequent health in mothers of
children with autism spectrum disorder. AUTISM. (2019) 23:1442–8. doi: 10.1177/
1362361318815641

6. Micsinszki SK, Ballantyne M, Cleverley K, Green P, Brennenstuhl S, Stremler R.
Examining factors associated with sleep quality in parents of children 4-10 years with
autism spectrum disorder. Disabil Rehabil. (2023) 45(16):2638–50. doi: 10.1080/
09638288.2022.2103594

7. Aschbacher K, Milush JM, Gilbert A, Almeida C, Sinclair E, Epling L, et al.
Chronic stress is associated with reduced circulating hematopoietic progenitor cell
number: A maternal caregiving model. Brain Behav Immun. (2017) 59:245–52.
doi: 10.1016/j.bbi.2016.09.009

8. DesChamps TD, Ibañez LV, Edmunds SR, Dick CC, StoneWL. Parenting stress in
caregivers of young children with ASD concerns prior to a formal diagnosis. Autism
Res. (2020) 13:82–92. doi: 10.1002/aur.2213

9. Pisula E, Porębowicz-Dörsmann A. Family functioning, parenting stress and
quality of life in mothers and fathers of Polish children with high functioning autism or
Asperger syndrome. PloS One . (2017) 12(10):e186536. doi : 10.1371/
journal.pone.0186536

10. Yorke I, White P, Weston A, Rafla M, Charman T, Simonoff E. The association
between emotional and behavioral problems in children with autism spectrum disorder
and psychological distress in their parents: A systematic review and meta-analysis.
J Autism Dev Disord. (2018) 48(10):3393–415. doi: 10.1007/s10803-018-3605-y

11. Baxter AJ, Brugha TS, Erskine HE, Scheurer RW, Vos T, Scott JG. The
epidemiology and global burden of autism spectrum disorders. Psychol Med. (2015)
45:601–13. doi: 10.1017/S003329171400172X

12. Kishimoto T, Liu S, Zhang L, Li S. How do autistic severity and family
functioning influence parental stress in caregivers of children with autism spectrum
disorder in China? The important role of parental self-efficacy. Front Psychol. (2023)
14:956637. doi: 10.3389/fpsyg.2023.956637

13. Lim T, Tan MY, Aishworiya R, Kang YQ, Koh MY, Shen L, et al. Factors
contributing to psychological ill-effects and resilience of caregivers of children with
developmental disabilities during a nation-wide lockdown during the COVID-19
pandemic. J Autism Dev Disord. (2022) 52:3015–25. doi: 10.1007/s10803-021-
05180-9

14. Xianwei W, Hengping P, Guanghui Y, Yanxin F, Qimi Z, Qingfang Y. Analysis of
the current situation of family empowerment of children with autismand its influencing
factors. Chin J Nurs. (2022) 57:1219–24. doi: 10.3761/j.issn.0254-1769.2022.10.010

15. Yip CCH, Chan KKS. Longitudinal impact of public stigma and courtesy
stigma on parents of children with autism spectrum disorder: The moderating role
of trait mindfulness. Res Dev Disabil. (2022) 127:104243. doi: 10.1016/j.ridd.2022.
104243

16. Brookman-Frazee L, Stahmer A, Baker-Ericzén MJ, Tsai K. Parenting
interventions for children with autism spectrum and disruptive behavior disorders:
opportunities for cross-fertilization. Clin Child Fam Psych. (2006) 9:181–200.
doi: 10.1007/s10567-006-0010-4

17. Catalano D, Holloway L, Mpofu E. Mental health interventions for parent carers
of children with autistic spectrum disorder: practice guidelines from a critical
interpretive synthesis (CIS) systematic review. Int J Env Res Pub He. (2018) 15
(2):341. doi: 10.3390/ijerph15020341

18. Jamison JM, Fourie E, Siper PM, Trelles MP, George-Jones J, Buxbaum GA, et al.
Examining the efficacy of a family peer advocate model for black and hispanic
caregivers of children with autism spectrum disorder. J Autism Dev Disord. (2017)
47:1314–22. doi: 10.1007/s10803-017-3045-0

19. Qu L, Chen H, Miller H, Miller A, Colombi C, Chen W, et al. Assessing the
satisfaction and acceptability of an online parent coaching intervention: A mixed-
methods approach. Front Psychol. (2022) 13:859145. doi: 10.3389/fpsyg.2022.859145

20. Oshima F, William M, Takahashi N, Tsuchiyagaito A, Kuwabara H, Shiina A,
et al. Cognitive-behavioral family therapy as psychoeducation for adolescents with
high-functioning autism spectrum disorders: Aware and Care for my Autistic Traits
(ACAT) program study protocol for a pragmatic multisite randomized controlled trial.
Trials. (2020) 21:814. doi: 10.1186/s13063-020-04750-z

21. Marino F, Failla C, Chilà P, Minutoli R, Puglisi A, Arnao AA, et al. The effect of
acceptance and commitment therapy for improving psychological well-being in parents
Frontiers in Psychiatry 11
of individuals with autism spectrum disorders: A randomized controlled trial. Brain Sci.
(2021) 11(7):880. doi: 10.3390/brainsci11070880

22. Dykens EM, Fisher MH, Taylor JL, Lambert W, Miodrag N. Reducing distress in
mothers of children with autism and other disabilities: a randomized trial. Pediatrics.
(2014) 134:e454–63. doi: 10.1542/peds.2013-3164

23. Wang R. Application of augmented reality technology in children’s picture
books based on educational psychology. Front Psychol. (2022) 13:782958. doi: 10.3389/
fpsyg.2022.782958

24. Green MC. The international encyclopedia of media effects. New Jersey: Wiley-
Blackwell (2008).

25. McCubbin HI, Patterson JM. The Family Stress Process: The Double ABCXModel
of adjustment and adaptation. US: Haworth Press (1983) p. 7–37.

26. Zivan M, Horowitz-Kraus T. Parent-child joint reading is related to an increased
fixation time on print during storytelling among preschool children. Brain Cogn. (2020)
143:105596. doi: 10.1016/j.bandc.2020.105596

27. Wang S, Cheung D, Leung A, Davidson PM. Bibliotherapy for improving
caregiving appraisal of informal caregivers of people with dementia: A pilot
randomized controlled trial. Res Nurs Health. (2021) 44:692–703. doi: 10.1002/
nur.22143

28. Ece DÖ, Applebaum LR, Goldin-Meadow S, Levine SC. Parents’ early book
reading to children: Relation to children’s later language and literacy outcomes
controlling for other parent language input. Dev Sci. (2019) 22:e12764. doi: 10.1111/
desc.12764

29. Weisleder A, Mazzuchelli D, Lopez AS, Neto WD, Cates CB, Gonçalves HA,
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Educational intervention through a comic book for preoperative anxiety in children,
adolescents, and their parents: A randomized clinical trial. J Pediatr Nurs. (2022) 67:
e208–14. doi: 10.1016/j.pedn.2022.07.010

63. Feinberg ME, Gedaly L, Mogle J, Hostetler ML, Cifelli JA, Tornello SL, et al.
Building long-term family resilience through universal prevention: 10-year parent and
child outcomes during the COVID-19 pandemic. Fam Process. (2022) 61:76–90.
doi: 10.1111/famp.12730

64. Spence SH, Sawyer MG, Sheffield J, Patton G, Bond L, Graetz B, et al. Does the
absence of a supportive family environment influence the outcome of a universal
intervention for the prevention of depression? Int J Env Res Pub He. (2014) 11:5113–32.
doi: 10.3390/ijerph110505113

65. Tomita A, Lukens EP, Herman DB. Mediation analysis of critical time
intervention for persons living with serious mental illnesses: assessing the role of
family relations in reducing psychiatric rehospitalization. Psychiatr Rehabil J. (2014)
37:4–10. doi: 10.1037/prj0000015

66. Liu Y, Haslam DM, Dittman CK, Guo M, Morawska A. Predicting Chinese
father involvement: Parental role beliefs, fathering self-efficacy and maternal
gatekeeping. Front Psychol. (2022) 13:1066876. doi: 10.3389/fpsyg.2022.1066876

67. Kim SW, Hill NE. Including fathers in the picture: A meta-analysis of parental
involvement and students’ academic achievement. US: American Psychological
Association (2015) p. 919–34.

68. McMunn A, Martin P, Kelly Y, Sacker A. Fathers’ Involvement: correlates and
consequences for child socioemotional behavior in the United Kingdom. J Fam Issues.
(2017) 38:1109–31. doi: 10.1177/0192513X15622415

69. Zhang J, Liu Y, Hu T. A meta-analysis of the relationship between father
involvement and problem behavior among preschool children. Early Child Dev Care.
(2021) 191:1802–24. doi: 10.1080/03004430.2019.1679127

70. Hastings RP, Kovshoff H, Ward NJ, Degli EF, Brown T, Remington B.
Systems analysis of stress and positive perceptions in mothers and fathers of pre-
school children with autism. J Autism Dev Disord. (2005) 35:635–44. doi: 10.1007/
s10803-005-0007-8

71. Tedeschi RG, Calhoun LG. The Posttraumatic Growth Inventory: measuring
the positive legacy of trauma. J Trauma Stress. (1996) 9:455–71. doi: 10.1007/
BF02103658

72. Zhang W, Yan TT, Du YS, Liu XH. Brief report: effects of solution-focused
brief therapy group-work on promoting post-traumatic growth of mothers who have
a child with ASD. J Autism Dev Disord. (2014) 44:2052–6. doi: 10.1007/s10803-014-
2051-8
frontiersin.org

https://doi.org/10.1111/j.1468-3148.2008.00426.x
https://doi.org/10.3870/j.issn.1001-4152.2016.08.099
https://doi.org/10.3870/j.issn.1001-4152.2016.08.099
https://doi.org/10.1177/09697330211008638
https://doi.org/10.3389/fmed.2022.974816
https://doi.org/10.1080/14780887.2014.955224
https://doi.org/10.1080/14780887.2014.955224
https://doi.org/10.1111/nicc.12589
https://doi.org/10.2196/39718
https://doi.org/10.1186/s12912-021-00786-x
https://doi.org/10.1016/j.pedn.2022.04.009
https://doi.org/10.1186/s12902-020-0514-9
https://doi.org/10.1111/jocn.15934
https://doi.org/10.1186/s12912-021-00622-2
https://doi.org/10.1080/15228959.2014.904214
https://doi.org/10.3760/cma.j.issn.1673-677X.2018.02.024
https://doi.org/10.3760/cma.j.issn.1673-677X.2018.02.024
https://doi.org/10.1002/mrdd.20176
https://doi.org/10.1016/j.pedn.2022.07.010
https://doi.org/10.1111/famp.12730
https://doi.org/10.3390/ijerph110505113
https://doi.org/10.1037/prj0000015
https://doi.org/10.3389/fpsyg.2022.1066876
https://doi.org/10.1177/0192513X15622415
https://doi.org/10.1080/03004430.2019.1679127
https://doi.org/10.1007/s10803-005-0007-8
https://doi.org/10.1007/s10803-005-0007-8
https://doi.org/10.1007/BF02103658
https://doi.org/10.1007/BF02103658
https://doi.org/10.1007/s10803-014-2051-8
https://doi.org/10.1007/s10803-014-2051-8
https://doi.org/10.3389/fpsyt.2024.1390430
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Development and evaluation of a family-child reading picture book on reducing autism spectrum disorder caregivers’ psychological stress: a mixed method study
	1 Introduction
	2 Methods
	2.1 Analysis
	2.1.1 Field observation
	2.1.2 In-depth interviews with caregivers

	2.2 Design
	2.3 Development
	2.4 Implementation
	2.5 Evaluation
	2.5.1 Primary outcome
	2.5.1.1 Psychological Stress: Questionnaire on Psychological Stress of Parents with Disabled Children

	2.5.2 Secondary outcome
	2.5.2.1 Self-Efficacy: The General Self-Efficacy Scale (GSES)
	2.5.2.2 Resilience: The Connor-Davidson Resilience scale (CD-RISC)
	2.5.2.3 Family empowerment: Chinese version of the family empowerment scale (C-FES)
	2.5.2.4 Affiliate stigma: Affiliate Stigma Scale (ASS)


	2.6 Ethical code

	3 Results
	3.1 Analysis on the field observation and in-depth interview
	3.2 Design and development of the picture book
	3.3 The evaluation of the picture book
	3.3.1 Efficacy
	3.3.2 Acceptability &amp; appropriateness
	3.3.2.1 Feeling “warm” and be “loved”
	3.3.2.2 Feeling inspiring and hope
	3.3.2.3 Feeling the echo of their life
	3.3.2.4 Appropriate supporting resources

	3.3.3 Perceived benefits
	3.3.3.1 Learned the value of family members’ support
	3.3.3.2 Learned the significance of siblings and how to balance the love
	3.3.3.3 Learned to accept
	3.3.3.4 Learned to be confident

	3.3.4 Generalizability


	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


