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The World Health Organization (WHO) developed the Caregiver Skills Training for Families of Children with Developmental Delays and Disabilities (CST) with support from Autism Speaks to address the resource gaps and worldwide needs for interventions for children with developmental disorders or delays, especially those with autism spectrum disorder (ASD), and their families. Evidence has indicated that parent-mediated interventions benefit both caregivers and children by strengthening caregivers' knowledge and confidence and children's social communication skills and behavioral regulation. The CST-Taiwan team began the prepilot field trial in 2017 and developed the project to serve families in various locations. This study (1) delineated the adaptations and promotion of CST-Taiwan; (2) determined the program's effectiveness in the promotional stage, in terms of caregiver and child outcomes, and (3) examined the maintenance of its effects. The materials, delivery, and facilitator training procedure of the original CST were adapted to Taiwan. The quantitative data indicated that CST-Taiwan is a promising program, it positively affected caregiver knowledge and confidence and reduced the severity of the children's autistic symptoms. The 3-month follow-up results suggested that the effects persisted. Thus, CST-Taiwan, and its promotional strategies are feasible and effective.
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Introduction

Neurodevelopmental disorders are characterized by early childhood onset, alterations in central nervous system development, and functional impairments. Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by persistent deficits in social communication and interaction and restricted and repetitive behaviors and interests (1). The prevalence is 1%−2% globally (2, 3) and 1% in Taiwan according to a nationally representative sample (4). The increasing prevalence (5) has placed a considerable financial and psychosocial burden on individuals, families and the society (6–8).

Early intervention is beneficial for autistic children in various regards, including social functioning, adaptive behaviors and behavioral regulation (9–11). Early intervention for developmental delays is highly demanded in Taiwan, with approximately 20,000 (1.5%) children younger than 6 years of age requiring such services every year (16,584 children in 2017, 19,103 children in 2018, 19,407 children in 2019, and 19,723 children in 2020) (12). In Taiwan, most early interventions are implemented in medical institutions in National Health Insurance system and nursery institutions in the social welfare system (13). Among early intervention services in Taiwan in 2020, 73% were implemented in medical institutions whose health care services are solely covered by the National Health Insurance, and 15.6% were implemented in nursery institutions (12). However, Taiwan's National Health Insurance only allows early interventions to be reimbursed as a non-intensive therapy (i.e., only one 30-min therapy session can be charged per person/week/institution). As such, daycares and child development centers that provide intensive treatment and care cannot satisfy the demand for interventions (3.7% of early intervention services in 2020) (12). Families often receive early intervention services at multiple institutions to increase treatment hours for their children. This distinct phenomenon in Taiwan results in inconsistency among the interventions (i.e., goals, theoretical bases, treatment principles, and skills) and requires time for travel, thus imposing a considerable extra burden on families, especially those living in rural area with limited access to services (14).

Parent-mediated interventions may compensate for this problem. Such programs require two key components: providing parents with information regarding ASD and helping them develop parenting skills (15). Parents' involvement in interventions for ASD improves parent–child interaction, generalization of the skills to daily living, increases consistency of interventions chose by the families, and enables parents to receive psychosocial support (16–18). In addition, parents trained in interventions can continue employing strategies in their children's daily lives (19, 20), thus generalizing and maintaining the treatment effect (21). Moreover, parent-mediated interventions increase parents' confidence in caregiving, reduce parental stress, improve quality of life, and lead to better parent-child relationship (16, 21–23). Improvement in parent–child interaction is a potential mediator in reducing autistic symptoms (24). Meta-analyses have revealed that parent-mediated interventions significantly reduced clinical symptom severity of the children (e.g., small effect size on parent-reported communication skills and medium effect size on challenging behaviors) (16–18). Earlier empirical studies have also revealed effects on children's sociability (25) and emotional regulation (26).

The World Health Organization (WHO) developed the Caregiver Skills Training Program for Families of Children with Developmental Delays and Disabilities (originally Caregiver Skills Training Program for Families of Children with Developmental Disorders or Delays, CST) with support from Autism Speaks (AS) (27) to improve caregiver skills and facilitate caregiver–child interaction, according to the WHO's mhGAP Intervention Guide (28). The program is effective, freely available, deliverable by non-specialists, feasible with limited resource, and can be integrated into other services (29). The WHO CST is open to all caregivers (not limited to parents) of children with developmental disorders or delays. The CST program consists of nine caregiver group sessions with manualized guides, three home visits, and three telephone calls and is based on the principles of natural developmental behavioral interventions (NDBIs) (29). The program is delivered according to established manuals by facilitators who are trained through WHO CST training program (i.e., Training of Trainers, ToT). The group sessions cover specific topics, including engagement, building up routines, communication, behavioral regulations and management, learning new skills, and caregiver's well-being (29). The caregiver role-play during group sessions and at-home practices after group sessions are used to strengthen skills from each session. Home visits are conducted prior to, midway through, and at the end of the group sessions to engage, coach, and support families, set goals, and evaluate the progress. The telephone calls are implemented after group sessions to clarify the group's focus and offer support. Although the WHO CST program was designed for global use, the materials and delivery process should be adapted for each context and to suit local needs (29, 30) to make the program relevant and feasible for implementation. The process of evaluating the feasibility and accessibility of the WHO CST consists of three stages: adaptation, prepilot and pilot stages (29, 31). Ideally, the adaptations were made prior to and within the prepilot stage. The adaptations were tested in the pilot stage to ensure the program is feasible and acceptable for dissemination in the local context. The program had been adapted and implemented in both low-income countries and high-income countries (30–32). The previous studies indicated that the WHO CST program is both acceptable and relevant to the low-resource contexts (e.g., Ethopia and India) (30, 31) and to the high-resource context (e.g., Italy) (33). A pilot randomized controlled trial study in Italy reported the promising effectiveness on joint engagement of caregiver–child interaction, parent stress, parenting self-efficacy and child gestures (32). The Taiwan CST team began adaptation and field testing in 2016, completed these steps in early 2019, and advanced to promotion in 2019. This study explored (1) the adaptations of CST-Taiwan, (2) its promotion, and (3) its effectiveness during the promotion stage.



Materials and methods


Adaptation process

This study is a part of the CST Taiwan Adaptation and Implementation Project launched by the Department of Psychiatry at National Taiwan University Hospital (NTUH) and the Foundation for Autistic Children and Adults in Taiwan (FACT). The core local team, consisting clinicians at NTUH and workers at FACT, was established in 2016 which lead the work of translation of “WHO CST Field Test version 1.0”. The materials, namely the facilitator guide, participant booklet, home visit guide, consent forms for families, and the monitoring and evaluation framework, were translated into Traditional Chinese (WHO CST Traditional Chinese version 1). Four master trainers were trained by the WHO-AS CST team and delivered the prepilot groups in 2017 in two institutions (one medical institution and one social welfare institution) in Taipei City, a metropolis. Before the prepilot groups, some adaptations of CST-Taiwan were developed on the basis of preparation meetings and rehearsals, yielding the WHO CST Traditional Chinese version 2, which was used in the prepilot groups. Because the WHO CST team released the WHO CST Field Test version 2.06 in 2018, our new version, based on WHO CST Field Test version 2.06 and a review of the prepilot groups in Taiwan, were used in the pilot groups in 2018 (i.e., the WHO CST Traditional Chinese version 3). Minor adaptations were made on the basis of the pilot study, leading to the latest version used in the promotion, the WHO CST Traditional Chinese version 4. In 2017 and 2018 (i.e., prepilot and pilot stages), CST-Taiwan implemented six caregiver groups by 12 facilitators (including the four master trainers) in five institutions, three in Taipei city and two in Kaohsiung (a city in southern Taiwan). We recruited 31 families (caregivers: n = 31, mean age=39.4 years, standard deviation [SD] = 6.1; children: n = 31, mean age = 4.0 years, [SD] = 1.0] during the prepilot and pilot stages in 2017 and 2018. Local adaptations in Taiwan were submitted to the WHO CST team for approval. The qualitative data collected during the adaptation process will be reported separately.



Training of trainers (ToT)

In 2017, WHO-AS CST trainers held a 5-day ToT in Taiwan. Four specialists (one clinical psychologist, two occupational therapists, and one early intervention teacher) participated in live practice with children and submitted the Adult-Child Interaction fidelity videos to a WHO-AS CST trainer for verification. The WHO-AS CST trainer supported the subsequent posttraining practices as a technical consultant. After completion of the Adult-Child Interaction fidelity verification and the prepilot groups, the four master trainers led the first ToT for facilitators in Taiwan in 2018 (i.e., the pilot stage) and collected feedback from the facilitators for further adaptation. Thereafter, eight facilitators delivered four CST groups (two facilitators jointly delivered one group in pair) in Taipei and Kaohsiung at the pilot stage under the full supervision of the master trainers to ensure the procedural fidelity and to collect information to verify the local adaptations. The WHO-AS CST consultant verified the fidelity videos. ToT required adaptation for Taiwan because of the master trainers' workload, geographic restrictions, and the need for facilitators for promotion. Adapted ToT in Taiwan were held annually to scale up the promotion, and 15 facilitators maximum were trained a year.

We started the promotion stage in 2019. New institutions were invited to participate, and the four master trainers trained new facilitators each year. We targeted two cities or counties each year. Ideally, we sought to invite one medical institution and one social welfare institution (e.g., preschool education and early intervention organizations) in each targeted city or county; this was because early intervention services are provided in various institutions in Taiwan, and thus, we sought for representativeness of institutions (13). In the new institutions, newly trained facilitators would hold one CST group under the master trainers' supervision. The group enrollment ranged from four to six families. Institutions and facilitators who had previously participated were invited to continue the program in the following years after accreditation.

A review meeting was held at the end of each year of promotion. The CST-Taiwan core team, master trainers, facilitators, the leaders of the institutions, and the WHO-AS CST consultants attended the meetings. The implementation process, feedbacks, and challenges were reviewed. Suggestions of revision for future use were discussed and finalized, after approval by the WHO-AS consultants.



Enrollment of families

Information regarding the Taiwan CST program was shared on the FACT website and advertised by the participating institutions. The families registered by themselves with or without referrals. To participate, families were required to have (1) children aged 2–6 years with (2) clear evidence of developmental delays, such as a confirmed clinical diagnosis (ASD was prioritized), developmental evaluation reports, or a disability certification; (3) the caregivers' commitment to participate in the group sessions and home visits; and (4) a basic level of reading and spoken Mandarin Chinese. However, we provided a brief translation of the materials (i.e., the whole participant booklet was translated into Simplified Chinese and the Key Messages and the Tips were translated into Vietnamese) to help caregivers who unfamiliar with Traditional Chinese. Usually, the main caregivers are the parents of children with developmental delays. Nonetheless, aunts, uncles, or grandparents could be the caregivers for some families because of the distinct family dynamics. Recruitment required the collective agreement of the Taiwan core team and participating institutions. During promotion stage in 2019 and 2020, we recruited 91 families. The data collected during the promotion stage were used in the analysis of effectiveness. The demographic data of the participants consisted of the child's age, sex, and treated/non-treated prior to the CST (i.e., whether the child had been treated through any type of early interventions; dichotomous variable) and the caregiver's age, relation to the child, educational level, and ethnicity.

All of the procedures during the prepilot and pilot field trials were approved by NTUH Institutional Review Board (#201703123RIND). We obtained written informed consent from the parent or substitute decision maker of each participated child after explaining the present objectives and procedures.



Measurements
 
WHO caregiver knowledge and skills test

The WHO Caregiver Knowledge and Skills Test is a 5-point caregiver-reported questionnaire developed by the WHO CST team (unpublished) and consists of 24 items measuring the caregivers' understanding of the key principles of CST (i.e., knowledge). The higher score represents a stronger understanding of WHO CST caregiving (31). The internal consistency was high in our sample who completed baseline, postintervention, and follow-up tests, indicating high reliability (Cronbach's α of baseline/postintervention/follow-up test was 0.78/0.78/0.80).



Caregiver self-efficacy questionnaire

The Caregiver Self-Efficacy Questionnaire (CSQ) is a caregiver-reported questionnaire developed by the WHO CST team (unpublished) and consists of 13 items scored from 0 to 5 points to measure caregivers' confidence in the strategies delivered by WHO CST. The internal consistency was high in our sample who completed baseline, postintervention, and follow-up tests, indicating high reliability of this measure (Cronbach's α of baseline/postintervention/follow-up test was 0.89/0.91/0.93).



Family empowerment scale

The Family Empowerment Scale (FES) is used to measure the family empowerment in caregiving for children with special needs. It is a 5-point caregiver-reported questionnaire consisting of 34 items (34). The internal consistency in our sample who completed baseline, postintervention, and follow-up tests was high, indicating high reliability (Cronbach's α of pre-/post-/follow up test was 0.91/0.94/0.94).



Autism treatment evaluation checklist

The Autism Treatment Evaluation Checklist (ATEC) is a caregiver-reported questionnaire suggested as a comprehensive tool to monitor the treatment effect and progress of children with ASD. As a caregiver-reported measure, it has been validated in comparison of professional-rated measures with a well-established validity (35, 36). Four subscales are used to assess child outcomes, namely speech/language/communication (14 items, 3-point scale), sociability (20 items, 3-point scale), sensory/cognitive awareness (18 items, 3-point scale) and health/physical behavior (25 items, 4-point scale). The scores for the speech/language/communication scale and sensory/cognitive awareness scales were reversed to match the other two scales. Higher scores represented more severe autistic symptoms. The internal consistency in our sample who completed baseline, postintervention, and follow-up tests, indicating high reliability of the Chinese version (Cronbach's α of baseline/postintervention/follow-up test was 0.94/0.94/0.94 in the first subscale; 0.92/0.94/0.90 in the second subscale; 0.91/0.93/0.92 in the third subscale; 0.84/0.85/0.82 in the fourth subscale).




Quantitative data collection

The Caregiver Knowledge and Skills Test, CSQ, ATEC were also translated into Traditional Chinese by the CST-Taiwan team during the adaptation process, while the Chinese version of FES was translated and validated in 2011 (37). The participants completed all measurements before the intervention (i.e., the questionnaires were given to the caregivers at the first home visits and sent back to facilitators at the first group session, which was the baseline), immediately after the intervention (postintervention), and 3-months after the intervention (follow-up). For families with two caregivers who participated in all sessions, the two caregivers completed separate questionnaires for caregiver-related outcomes.



Statistical analysis

The demographics of the participants and their children are presented descriptively. The missing value rate of the questionnaires was 0.2%. Multiple imputation was used to replace missing values (38, 39) if the missing values presented randomly. A repeated-measures analysis of covariance (ANCOVA) was performed to compare the baseline, postintervention, and follow-up data with adjusting for caregiver age and educational level on WHO Caregiver Knowledge and Skills Test, CSQ and FES scores, and child age, sex, and treatment history and caregiver age on ATEC. We used Tukey's test to conduct post hoc analysis for the variables with significant differences.

To address the concerns regarding differences between families with whom we did not follow up, which may influence the interpretation of the follow-up data, we compared the demographics, baseline of caregiver and child outcomes between these two groups. In addition, the facilitators delivering the CST had three experience levels (i.e., A: two experienced facilitators, B: one new facilitator and one experienced facilitator, and C: two new facilitators; detailed in Section Adaptations of training of trainers (ToT) and supervision). Thus, we preformed ANCOVA to compared the changes between baseline and postintervention among these groups and to justify the analyses in which the effects of the facilitators' experience level on effectiveness were not controlled for. The baseline scores and Baseline× Group interaction term were included as covariates in the ANCOVA (40). These analyses are presented in the Supplementary materials. Providing the exploratory nature of this study, the presented results were not corrected for multiple tests.




Results


Local adaptations of CST-Taiwan

Several local adaptations were developed from the experience with the prepilot and pilot field trials, focus groups with facilitators and caregivers, and the comments during the review meetings for the core local team. The adaptations are summarized in Table 1.


TABLE 1 Adaptation summary of CST-Taiwan.
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Adaptations of WHO CST materials

Adaptations were made to the contents of the WHO CST facilitator guide and the participant booklet, namely linguistic and sociocultural adaptation and the formatting. The “characters” and “locations” in the stories and demonstration scripts were changed into local names; however, the illustrations were retained to depict families of numerous ethnic origins. The facilitator guide and the participant booklet were reformatted to make the Key Messages, Tips, and facilitation notes more recognizable to readers (e.g., highlighting passages).



Adaptations of WHO CST delivery

The age range of recruited children was adapted to 2–6 years (2–9 years in the original WHO CST program). A major adaptation in the Taiwan CST delivery was the use of prerecorded videos as substitutes for live demonstrations. The two facilitators recorded the videos beforehand to ensure that they understood the strategies demonstrated. The number of telephone calls was increased from three in the original WHO CST program to seven (i.e., after every session without a home visit). Also, we added coaching and troubleshooting for any difficulties among home practice to the telephone calls which last at least 30 min. The caregivers were welcomed to send home practice videos for facilitators' review before telephone calls. Therefore, we renamed the telephone calls to telephonic sessions.



Adaptations of training of trainers (ToT) and supervision

First, we adapted the selection criteria for the facilitators. Although the WHO CST was originally designed to be delivered by both specialists and nonspecialists, we established selection criteria to optimize the implementation of CST-Taiwan. Institutions recommended facilitators on basis of two criteria: (1) license in a field related to developmental early-intervention or education (e.g., certified therapists in medical institutions, teachers, and practitioners from early intervention organizations) and (2) at least 3 years of experience implementing any type of developmental early interventions.

Second, the training of facilitators, which originally included a 5-day ToT session and post-ToT practices under supervision, was also adapted. The 5-day ToT session was divided into two 2.5-day sessions with 2 weeks apart to suit the clinical workload and schedule and to have time for practice. We added a theoretical introduction to the CST to the facilitator guide to deepen the facilitators' understanding of the core principle. More videos were shared during the training course to illustrate the Key Messages and Tips of CST. The hands-on practice time with children was also increased. The facilitators were invited to use the Adult–Child Interaction Fidelity Scale (WHO CST team, unpublished) to offer feedback to each other, and master trainers provided debriefing sessions immediately after the hands-on practice time with children. The facilitators were required to send Adult-Child Interaction Fidelity videos to verify they meet the WHO CST requirements. We added 3 rehearsal sessions after the 5-day ToT session, prior to the implementation of CST groups. The newly trained facilitators rehearsed all sessions to familiarized themselves with the content and structure of the CST groups. For the post-ToT practices, we used two facilitators joint-delivery under supervision of master trainers, rather than the original model of one master trainer and one new facilitator joint-delivery, which is also an adaptation of WHO CST delivery. The master trainers demonstrated an example of the first home visit for the new facilitators. The facilitators subsequently implemented their first CST group in pairs under the supervision of master trainers. The facilitators were considered as fully trained after the fidelity verification, rehearsals, and post-ToT practices, consisting of observing the first home visit implemented by master trainers, and their implementation under supervision.

We established a hierarchical supervision model for the facilitators and institutions based on level of experience (i.e., A: online supervision as required for two experienced fully trained facilitators, B: partial supervision for one experienced fully trained facilitator and one new facilitator, and C: full supervision for two new facilitators) to ensure the fidelity of the CST delivery. We also created home visit and telephonic sessions recording forms according to the CST guidelines for home visits and telephonic sessions. The recording forms record information (e.g., the child's competencies, the concerns of challenges, goals and progress of home practice) collected through interview or live interaction with the child. The facilitators were required to complete the forms for master trainers' review.



Promotion of CST-Taiwan

During the study period (i.e., 2019–2020), 27 facilitators in 12 institutions implemented CST-Taiwan through 18 caregiver groups. The institutions were distributed across both urban and rural areas in Taiwan, including Taipei, Kaohsiung, Hsinchu, Yilan, Penghu, Hualien, and Taitung (Table 2 and Figure 1). A total of 33% of the facilitators continued to implement CST in the following years (included 5 facilitators, who were trained in 2018 and continued to implement CST in the following years). The facilitators were clinical psychologists, occupational therapists, physiotherapists, speech therapists, special educators, educators, psychiatrists, early intervention teachers, and nurses (Figure 2). Most facilitators reported a positive experience of implementing CST. Intensive supervision played a critical role in ensuring the new facilitators in correctly followed the CST guidelines, empowered them, and helped them resolve challenging problems in certain families. We used the quantitative data from the first 2 years of promotion (i.e., 2019–2020) to explore the effectiveness.


TABLE 2 Promotion summary of CST-Taiwan.
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FIGURE 1
 Promotion of CST-Taiwan. The number of institutions delivering CST increased over time. Two institutions implemented the first two groups in Taiwan (prepilot stage) in 2017. Four institutions implemented four groups (pilot stage) in 2018. During the promotional stage, seven institutions implemented seven groups in 2019. Ten institutions implemented 11 groups in 2020. By the end of 2020, 13 institutions had joined the CST-Taiwan program and implemented 24 groups.



[image: Figure 2]
FIGURE 2
 Types of the profession of facilitator at the promotional stage. The facilitators were clinical psychologists, occupational therapists, physiotherapists, speech therapists, special educators, educators, psychiatrists, early intervention teachers, and nurses.




Demographics of participants during promotion of CST-Taiwan

In 2019 and 2020, CST-Taiwan served 91 families (94 caregivers and 91 children, three families had two caregivers participating all sessions together). The mean age of the caregivers and children was 38.56 (SD = 5.81; range: 27–61) and 3.85 (SD = 1.07; range: 1.32–6.84) years, respectively. The caregivers were mostly the children's mothers (87.2%) and held a college degree or higher (81.9%). The baseline caregiver knowledge, confidence, and family empowerment were 96.06 (SD = 8.02), 38.76 (SD = 8.04), and 124.59 (SD = 14.9), respectively. Most of caregivers were Taiwanese (90 caregivers, including 3 indigenous), and four were foreigners. Most children were diagnosed as having ASD, but some were diagnosed as having developmental delays or disorders. Half of the children (51.6%) had been treated through any type of early interventions prior to CST. The mean baseline symptoms severity (total ATEC score) was 62.12 (SD = 25.3). Eighty-nine children in our sample were with a baseline ATEC score ≥20, a suggested minimal ATEC severity for using ATEC as a measurement (41). Only two children with ATEC total score lower than 20 (total score =18 and 19) at baseline, however, the clinical impression of ASD was apparent (Table 3). Only one family dropped out due to the busy schedule of the caregiver. Overall attendance rate was 91.7 % (Sessions 1–9: 95, 92, 95, 87, 91, 93, 91, 88, and 95%, respectively). Figure 3 presents a CONSORT flow diagram of the participants.


TABLE 3 Demographics of children and caregivers participating CST-Taiwan at the promotion stage.
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FIGURE 3
 CONSORT flow diagram.




Differences among baseline, postintervention and follow-up

A total of 87 WHO Caregiver Knowledge and Skills Test, CSQ and FES questionnaires were completed both at baseline and postintervention, and 48 were completed at follow-up; 85 baseline and postintervention ATECs were completed, and 50 follow-up checklists were completed. We observed no significant difference in demographics and baseline child and caregiver outcomes between participants with whom we followed up and those with whom we did not (Supplementary Table 1). No significant difference in demographics and baseline child and caregiver outcomes was observed among the groups with various facilitator experience levels, but more children had been previously treated in groups delivered by two new facilitators compared to the groups delivered by one new and one experienced facilitator (Supplementary Table 2). We observed no significant difference in caregiver (i.e., knowledge, confidence, and empowerment) or child outcomes (i.e., all ATEC subscales and the total score) among the groups with various facilitator experience levels (Supplementary Table 3).



Caregiver outcomes

With controlling for caregiver age and educational level, significant difference was observed between baseline and postintervention knowledge [F(1,84) = 4.78, p = 0.032, n = 87, Table 4A]. Significant effect of time on confidence [F(2,90) =3.80, p = 0.026, n = 48] was observed among difference among baseline, postinvention and follow-up. No significant difference was observed between the postintervention and follow-up results in post hoc analysis (Table 4B).


TABLE 4 Caregiver outcomes-baseline, postintervention and follow-up differences.
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Child outcomes

With controlling for child's age, sex, treatment history and caregiver' age, significant differences between baseline and postintervention on speech/language/communication, sociability, health/physical behavior, and the total score were observed [F(1,80) = 11.95, p < 0.001; F(1,80) = 5.04, p = 0.028; F(1,80) = 4.47, p = 0.038, F(1,80) = 9.23, p = 0.003, Table 5A). Significant effect of time on speech/language/communication, sociability, and the total score were observed in differences among baseline, postintervention and follow-up [F(1.84,82.70) = 7.82, p = 0.001; F(2,90) = 7.60, p < 0.001; F(2,90) = 3.64, p = 0.030]. In post hoc analysis, no significant difference was observed between the postintervention and follow-up results in speech/language/communication and the total score, while no significant difference was observed in the baseline–follow-up and postintervention–follow-up comparisons in sociability (Table 5B).


TABLE 5 Child outcomes-baseline, postintervention and follow-up differences.
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Discussion

This study revealed that implementing the local adapted WHO CST is feasible in Taiwan. The content, delivery, criteria for facilitators selection, and ToT were adapted. The promotional model of CST-Taiwan expanded the service to cities and counties across rural and urban areas in Taiwan. The quantitative data indicated the preliminary effectiveness of CST-Taiwan in positively affecting the caregivers' knowledge and confidence and the children's autistic symptoms with a maintenance effect.

The CST was adapted in Taiwan to optimize implementation across the country. The content was adapted only slightly, suggesting that the WHO CST materials were already applicable to Taiwan. This is similar to the experiences from several WHO CST sites which suggested that the contents of WHO CST is feasible and acceptable for global contexts (30, 31, 33). In terms of delivery, the use of prerecorded videos and increased telephonic sessions strengthened the effects of the program on the caregivers' learning. As some demonstration scripts were complex for facilitators to act leading to a lower acceptability in caregivers (30, 33), prerecorded demonstration videos eased the preparation pressure of facilitators and increased the understandability of the caregivers. The facilitators emphasized and clarified key concepts by pausing or replaying the videos for the caregivers during the group sessions. The increased telephonic sessions provided one-on-one individual coaching after each group session, which is one of major adaptations of CST-Taiwan responding to the suggestions for intensifying the coaching in Salomone et al.'s work (33). The facilitators encouraged and coached the caregivers to do home practices through intensive follow-ups. When caregivers described challenges they faced during at-home practice between group sessions, the facilitators coached them and offered tips.

Although originally nonspecialists could implement CST, our facilitators were all specialists in developmental early interventions, which is a difference between CST-Taiwan and others (31). Because half of the children had received early interventions, the facilitators with experience in early intervention and related skills felt capable of answering caregivers' questions, and upholding the Adult-Child Interaction fidelity. In addition, CST groups were delivered by two newly trained facilitators in Taiwan, which is different from the WHO CST suggested that facilitators jointly deliver CST groups with master trainers (as a part of post-ToT practices). Thus, we used a different training format to provide more practice opportunities for facilitators. First, we introduced the theoretical bases of CST to the facilitators at the beginning of the ToT because not all were familiar with NDBIs. This benefited facilitators, who had various professional backgrounds, by aligning their professional perspectives with the concepts of NDBIs before learning CST; this may have prevented confusion and resistance among facilitators. This adaptation echoed Salomone et al.'s work which suggested a booster training module aimed at introducing NDBIs is needed (33). Second, ToT was adapted considerably to provide more opportunities for practice and to strengthen the facilitators' competencies. ToT was divided into two 2.5-day sessions 2 weeks apart; the facilitators were asked to practice what they had learned in the first session of the ToT during these 2 weeks. We also increased the opportunities for hands-on practice with delivering CST and facilitator–child interaction during ToT. In addition, we added three rehearsals before implementation. The unfamiliarity with the program materials may be a challenge for the facilitators when delivering CST (30). The added rehearsals were key to ensuring that the facilitators were well prepared to deliver CST to the families. The first rehearsal, prepared the facilitators for the first home visit and first three group sessions. In the second rehearsal, the facilitators rehearsed the second home visit and the fourth through sixth group sessions. The third rehearsal covered the last home visit and seventh through ninth group sessions. To ensure the facilitators delivered CST faithfully, the master trainers closely supervised the group sessions, home visits, and telephonic sessions. Established recording forms for home visits and telephonic sessions were essential for the master trainers to evaluate and provide feedback. Their supervision encouraged the new facilitators to strengthen their skills and correctly implement all CST procedures.

We adapted ToT on the basis of the learning framework, which involved three key components: knowledge, skills, and attitude (42). Comprehensive background knowledge of NDBIs (provided in the beginning of ToT) facilitated the learning of knowledge of CST. However, developing CST skills and changing attitudes toward early interventions are more challenging than acquiring knowledge. The observation and hands-on practices play a critical role in bridging the gap between “knowing what” and “knowing how” (43). The facilitators received more hands-on practices with children in ToT, observed the master trainers conducting the first home visit and discussed their home visits and telephonic sessions with the master trainers. These practices accelerated and facilitated the development of CST skills and strengthened the facilitators' competencies (44). Thus, our adaptations provided a feasible model to accelerate promotion without sacrificing quality.

CST-Taiwan adopted a progressive promotional model because of the limited numbers of master trainers who could supervise new facilitators. The maximum number of new institutions under simultaneous supervision was limited to eight to consider the workload of the four master trainers. The promotional strategy was to invite and train new facilitators each year to independently implement the CST in the following years of implementation, thereby increasing the number of institutions implementing CST. The one-third facilitators reimplemented CST in the following years, implying the high acceptance among facilitators and local feasibility (33). Most facilitators experienced growth in their professional fields and empowerment by helping the families with needs. The barriers to implementation were mostly practical. The WHO CST is provided to families free of charge, which creates barriers to promotion. Because the WHO CST entails high time and human resource costs, institutions often prefer chargeable services in the health-care system. The Taiwan CST core team asked that FACT subsidize experienced institutions (i.e., the facilitators who had completely led at least one CST group under supervision); however, the program was still not cost effective from the institutions' perspective. A future direction is to embed CST into National Health Insurance in Taiwan to provide CST to communities.

This study demonstrated the effectiveness of CST-Taiwan. The caregiver outcomes indicated the promise of this program. The caregivers learned the core concepts through the nine group sessions, three home visits and seven telephonic sessions. They also reported stronger confidence in caregiving. They felt capable of interacting with their children, facilitating their development, and coping with the stress of caregiving, which is consistent with previous studies (31, 32). This effect persisted for 3 months or more, indicating long-term changes in the caregivers' behaviors and attitude. The construction of WHO CST may have contributed to this promising learning effect. First, the Key Messages and Tips were presented repeatedly during group sessions through various ways including stories, illustrations, demonstrations, discussions and practice in pairs. Individuals are more likely to master knowledge and skills if information is presented in multiple ways (45). The WHO CST also strongly emphasizes the importance of integrating the strategies into daily home routines (29). The newly acquired strategies were immediately applicable to daily life and therefore strengthened the caregivers' knowledge and skills acquisition (46). The intensive one-on-one telephonic sessions after every group sessions, one of our adaptations, may also have contributed to the learning effect (25). The CST program may provide foundational training for families new to the early intervention system. In Taiwan, the accessibility of early intervention services may be higher than that in other countries because those in approved institutions are covered by National Health Insurance and government subsidies (13, 47). However, the search for services may lead to therapy shopping among parents (47), especially those in urban areas. For families who had participated in several interventions, CST may encourage families with children who previously received interventions to select evidence-based and effective interventions for their children (48). On the other hand, receiving CST also ease the caregivers' confusion of whether they are facilitating their child correctly, this is similar to the report from India addressing the positive experience toward CST program from the caregivers (31). The CST program can also complement the intervention service system by strengthening caregivers' skills. The improvement in caregiving knowledge and confidence persisted for all types of caregivers (in terms of age and education level). This indicates that CST can benefit caregivers of all backgrounds.

We observed that the severity of the children's symptoms of autism was significantly lower after the CST intervention, with adjustment for potential confounding factors (except for sensory/cognitive awareness). The change in communication, sociability, and the total score persisted for 3 months or more. The results suggest that CST reduced core autistic symptoms with consideration for potential confounders. The significant improvement of children's communication is also found in the pilot groups in India (31). To be noted, the improvement of children's gesture use in communication, which is a crucial component in CST, was reported in the randomized controlled trial study in Italy (32). However, there was no item assessing the gesture use in the communication subscale of ATEC, yielding a limitation of this study. The significant improvement in communication and sociability but not behaviors may have resulted from the order of the CST sessions and the measurement tool (i.e., ATEC). The sessions addressing communication and sociability were in the first half of the program. The caregivers started to learn and practice strategies to facilitate communication and sociability among the children earlier than they learned strategies for emotional behavioral regulation. The WHO CST sessions are arranged in a hierarchy; earlier sessions form the basis for the latter sessions, that is, the caregivers' role play and at-home practice during each session incorporate all strategies from prior sessions. Most caregivers set communication as their main goals at the first home visit. Because we provided individual sessions after each group sessions, the practice of skills to facilitate the children's communication was frequently addressed in telephonic sessions. Therefore, an accumulated effect of practicing these skills may have contributed to the significant improvement. The “dosage' of practicing behavioral regulation strategies may not have been sufficient to create a significant improvement at the end and follow-up time points. However, further examination to test this hypothesis is required. In addition, more realistic examples of strategies for challenging behaviors in the CST content had been called for (33), indicating that the needs of some caregivers for behavior regulation strategies were not fully covered in the current version of the CST materials. Behavioral outcomes are included in the physical/health/behaviors subscale in ATEC. The subscale consisted of not only items assessing behaviors but also items assessing toileting (not covered in CST), self-care and autistic rigidity. Thus, the nonsignificance of the changes in behavior may have been related to the measurement tool. Future research with different measurements of behavioral regulation should be considered. A longitudinal epidemiological study observed a significant reduction in ATEC scores over time (41, 49); the changes in the total score were large in younger children, who were the majority in this study. Thus, this study cannot rule out the effects of natural developmental factors on effectiveness because we did not have a control group to demonstrate that CST, rather than time, led to improvement. The characteristics of the children and caregivers determine the effectiveness of parent-mediated interventions (50). Additional mediation analyses with detailed characteristics information are required to determine relationships between effectiveness and associated factors.

The strength of this study is the establishment of a strong promotional model to ensure quality and expand the program. Although the results indicate the promise of CST-Taiwan, this study has several limitations. The main limitation of this nonexperimental study is the lack of a control group, which weakens the results. To match the original target population for the WHO CST, CST-Taiwan was open to families with children with developmental concerns. Therefore, a confirmed diagnosis or assessments were not necessarily required, which may have yielded unexpected confounders. Most caregivers had a high education level (the majority had a college degree or higher). Thus, the findings may not be generalizable to caregivers with low education levels. Additional child and caregiver characteristics should be considered in further research (e.g., types and lengths of treatments prior to CST, children's cognitive and language levels of the children, and families' socioeconomic status).

This study revealed that the adapted format of the WHO CST, namely CST-Taiwan, and its promotional model are feasible. CST-Taiwan has significantly improved caregivers' knowledge and confidence. It has also reduced the autistic symptoms among the children overall. The follow-up results suggested that the positive effects remained even after the program.
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Baseline caregiver knowledge® [mean, (SD)] 96.06 (8.02)
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(B) Baseline, postintervention and follow-up differences

Knowledge

Confidence

Empowerment

1 Baseline
(n=48)

96.15(8.28)
39.42(7.72)
12378 (14.8)

Mean (SD)

2
Postintervention
(n=48)

102.30 (7.69)
49.28 (6.79)
136.04 (15.9)

3 Follow up
(n=48)

100.86 (8.52)
49.09 (8.14)
134.04 (16.1)

2 Postintervention (n = 87)

Repeated measured ANCOVAS$

Statistic (F) p-value Effect size (n?)
478 0.032 0.006
294 0.090 0.005
<0.001 0.992 <0.001
Repeated measured ANCOVAS Post-Hoc (pTukey)
Statistic (F)  p-value Effect size (||2)
221 0115 0.006 -
380 0026 0015 1<23
052 0.595 0.001 -
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(A) Baseline and postintervention differences

Mean (SD) Repeated measured ANCOVAS

1 Baseline (n = 85) 2 Postintervention (1 = 85) Statistic (F) pvalue Effect size (n?)

Speech/language/communication 13.20 (7.95) 10.95 (7.53) 11.95 0.001 0.002
Sociability 13.11 (6.63) 11.63 (7.43) 5.04 0028 0.003
Sensory/cognitive awareness 15.50 (6.96) 1349 (7.10) 294 0.090 0.001
Health/physical behaviors 20.54(1093) 18.59 (10.68) 447 0038 0.002
Total 6234(25.12) 54.66 (25.15) 923 0.003 0.004

(B) Baseline, postintervention and follow-up differences

Mean (SD) Repeated measured ANCOVAS  Post-Hoc (pTukey)
1 Baseline 2 3 Followup Statistic (F) pvalue  Effect
(n=50) Postintervention (1= 50) size (n2)
(n=50)
Speech/language/communication 1286 (7.84) 10,64 (7.44) 9.52(774) 7.82 0.001 0.004 1523
Sociability 1248 (6.60) 1140 (8.14) 1090 (7.83) 7.60 <0.001 0,006 1>2
Sensory/cognitive awareness 15,66 (7.29) 13.98 (7.59) 1248 (7.92) 034 071 <0.001 -
Health/physical behaviors 18,13 9.11) 17.17 (9.08) 17.10(8.57) 064 0510 0.001 -
Total 59.15(23.2) 53.19(25.2) 49.99(269) 364 0.030 0,003 1>23
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