Examining the Impact of Telehealth Education on the General Health, Sleep Quality, and Resilience of Mothers with Children Diagnosed with Autism: A Clinical Trial
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Abstract
Background: Autism is one of the most prevalent intellectual disabilities worldwide. Given the lifelong nature of this condition, many families face significant challenges in caring for and raising children with autism, which may jeopardize various aspects of the caregivers' health, particularly the mothers. This study aimed to determine the impact of Telehealth education on the general health, sleep quality, and resilience of mothers with children diagnosed with autism.
[bookmark: _Hlk239046889]Methods: In this single-blind, cluster-allocated randomized trial with a 2-month follow-up, 80 mothers of children with ASD were recruited from two comprehensive pediatric rehabilitation centers in Shiraz, Iran. To prevent cross-contamination and treatment spillover, cluster allocation was utilized: one center served as the telehealth intervention group (n=40) and the second center served as the waitlist control group (n=40). The intervention comprised 11 weekly interactive virtual group sessions (65 min each). Primary outcome measures included the General Health Questionnaire (GHQ-28), Pittsburgh Sleep Quality Index (PSQI), and Connor–Davidson Resilience Scale (CD-RISC), administered at baseline (T1​), immediate post-test (T2​), and 2-month follow-up (T3​). Trajectories of longitudinal change were evaluated using Two-Way Mixed-Design Repeated Measures Analysis of Variance (RM-ANOVA).
Result: Baseline demographic characteristics and clinical baseline scores were equivalent between groups (p>.05). Mixed-design RM-ANOVA revealed statistically significant Group × Time interaction effects across all primary outcomes: General Health, F(1.526,119.031)=8.435,p=.001,ηp2=.098 ,Sleep Quality, F(1.768,137.906)=17.736,p<.001,ηp2=.185;and Resilience, F(1.442,112.453)=14.360,p<.001,ηp2=.155. Post-hoc longitudinal pairwise comparisons indicated substantial, sustained improvements in psychological distress (GHQ-28: 34.62±9.44→32.42±7.17, p<.001) and resilience (CD-RISC: 64.08±10.90→71.43±8.16, p<.001) in the intervention group. Maternal sleep disturbance (PSQI) demonstrated marked, progressive improvement over time (12.27±2.83→11.15±2.56, p < .001), whereas control group scores remained stable across all measurement waves (p >.05).
Conclusion: The findings of this study suggest that telehealth education can improve the general health, sleep quality, and resilience of mothers with children diagnosed with autism. Therefore, it could be utilized as a cost-effective and accessible method in primary healthcare. Further research is necessary to explore the impact of telehealth on the health of both parents and children with autism.
Trial registration: (IRCT20160404027216N12), Date 2024-02-19
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Background
Autism is a neurodevelopmental disorder characterized by early impairments in social communication and the presence of restricted, repetitive patterns of behaviors, interests, or activities (1). As mothers often assume the primary caregiving responsibility for children with autism, they may experience increased levels of stress and caregiver burnout, which can place them at greater risk of psychological difficulties (2). These challenges may negatively affect mothers' general health and, consequently, influence their children's development and well-being, contributing to adverse health outcomes for both mothers and children (3, 4).
According to a study by Pohl et al., mothers of children with autism experience greater caregiving challenges compared with other populations (5). A meta-analysis demonstrated that anxiety, depression, and psychological distress are common among mothers of children with autism spectrum disorder (ASD), emphasizing the importance of providing interventions that promote adaptive coping strategies and support their adjustment to these challenges (6). Understanding the experiences of families of children with autism is essential for identifying their challenges, resilience factors, and support needs, which are critical components of promoting family well-being (7).
Another common challenge among children with autism is sleep disturbances, which can substantially affect parents' sleep quality, particularly that of mothers (8, 9). Sleep disorders are conditions characterized by disruptions in normal sleep patterns and functioning (10). Adequate rest and high-quality sleep are essential for mothers of children with autism, as they enable them to better manage caregiving responsibilities and meet their children's needs. Furthermore, sufficient sleep plays a crucial role in preventing various physical health problems, including obesity, diabetes, and cardiovascular diseases (11).  

Another important concern is the general health of mothers. General health refers to a state of balance in which individuals maintain harmony within themselves and with their social and physical environments (12). Given the potential impact of caring for a child with autism on maternal health, implementing educational interventions aimed at promoting the physical and psychological well-being of these mothers is essential.

The ongoing challenges associated with caring for a child with autism, combined with the understanding that autism is a lifelong condition requiring continuous therapeutic support, highlight the need for long-term, comprehensive educational interventions. The persistent demands of caregiving may negatively affect mothers' resilience and increase their vulnerability to psychological difficulties and mental health challenges (13). Resilience is fundamentally defined as positive adaptation or the ability to maintain or regain mental health despite experiencing adversity (14). Research suggests that since resilience is a dynamic process, there is a need to develop strategies to enhance resilience in mothers of children with autism spectrum disorder, which can contribute to their overall well-being (15).
 One of the emerging and effective technologies in the healthcare sector is telehealth. Telehealth is defined as “the delivery and facilitation of health and health-related services, including medical care, provider and patient education, health information services, and self-care, through telecommunications and digital communication technologies.” Various technologies are utilized in telehealth, including live video conferencing, mobile health applications, store-and-forward electronic transmission, and remote patient monitoring (RPM) (16).
Based on previous studies, most telehealth research involving parents of children with autism has primarily focused on addressing children's sleep problems, providing parental education, and managing children's behaviors. In contrast, fewer studies have examined telehealth-based educational interventions aimed at improving the health outcomes of mothers of children with autism. Although existing research has demonstrated the beneficial effects of educational interventions on aspects of parental health, including general health, sleep quality, and resilience, these interventions have largely relied on face-to-face approaches, which may limit accessibility and reduce opportunities for mothers to benefit from educational resources (17–19). Effective educational interventions have the potential to empower mothers and subsequently enhance their ability to provide care for children with autism. Therefore, considering the vulnerability of mothers with autistic children and the limitations of in-person education, there is a need for educational interventions through telehealth to prevent physical and mental health issues and support this group within the community. The present study aims to determine the impact of telehealth education on the general health, sleep quality, and resilience of mothers of children with autism who visit autism centers.
Methods
Study Design
This study was a two-arm, parallel-group, single-blind randomized controlled trial with a 2-month follow-up (Trial Registration: IRCT20160404027216N12). Assessments occurred across three discrete time points: baseline (T1​, in-person), immediate post-intervention (T2​, online), and 2-month follow-up (T3​, online).
Setting and Cluster-Allocated Design
The study was conducted across two distinct comprehensive pediatric neurodevelopmental and rehabilitation centers affiliated with Shiraz University of Medical Sciences in Shiraz, Iran (Mehrandish Rehabilitation Center and Tabassom Rehabilitation Center).
To prevent information contamination and treatment spillover—whereby mothers in the control group might inadvertently access educational materials, behavioral strategies, or peer discussions shared by intervention participants attending the same facility—a cluster-allocated design was implemented. Participating mothers from the Mehrandish Center were designated to receive the telehealth psychoeducational intervention (n=40), while mothers from the Tabassom Center were assigned to the waitlist control group (n=40).
Blinding
Due to the active educational nature of the telehealth program, blinding of participants and session educators was not feasible. However, single-blinding was strictly maintained: both the outcome assessors and the biostatisticians conducting the statistical analyses were entirely blinded to group allocation. To eliminate bias, all digital and paper survey forms were pseudo-anonymized using unique alphanumeric identification codes.
Participants and Eligibility Criteria
Mothers of children diagnosed with ASD were consecutively screened. Inclusion criteria were: (1) child with a confirmed clinical diagnosis of ASD established by a board-certified child and adolescent psychiatrist based on DSM-5 criteria, (2) maternal literacy (ability to read and comprehend Persian questionnaires), and (3) regular access to a smartphone or internet-enabled computer capable of running the virtual conferencing platform.Exclusion criteria comprised: (1) concurrent participation in other structured parental psychoeducational or psychotherapy programs, (2) imminent family relocation during the study period, (3) unwillingness to complete all sessions or assessments, (4) presence of severe maternal psychiatric or unstable somatic conditions impeding participation, and (5) mothers of children exhibiting profound autism symptoms (operationalized as Childhood Autism Rating Scale, Second Edition [CARS-2] total raw score.5>36.5) to ensure clinical homogeneity and minimize confounding from severe disruptive behaviors.
Sample Size and Statistical Power
The initial sample size was determined using G*Power software based on previous findings by Schwartzman et al. (2022), assuming a 95% confidence level and 80% power. While the baseline requirement was 35 participants per group, the total sample was set at 80 to account for an anticipated 15% attrition rate.
Following the study, a post-hoc power analysis was conducted using G*Power (version 3.1.9.7) to evaluate the achieved statistical power for the observed Group × Time interaction effects within the 2×3 mixed-design repeated measures ANOVA model. With N=80 across three measurement waves and an α=0.05, Post-hoc power analysis confirmed that for the observed Group ×\times× Time interaction effects within our 2×3 mixed RM-ANOVA design, the achieved statistical power (1−β) was 0.88 for General Health (ηp2=.098), 0.92 for Sleep Quality (ηp2=.185), and 0.86 for Resilience (ηp2=.155), demonstrating excellent statistical power.
Sampling 
From an initial pool of 108 screened candidates across both centers, 16 mothers did not meet eligibility criteria, and 12 eligible mothers declined participation due to personal scheduling conflicts. Consequently, 80 mothers consented and were enrolled (n=40 intervention; n=40 control). Zero attrition was observed across the 11-week intervention and the subsequent 2-month follow-up period; all 80 participants completed all evaluation waves (%100 retention rate; Figure 1).

Figure 1. CONSORT Flowchart Showing the Participant Recruitment, Allocation, Follow-up, and Analysis Process
[image: ]




Instruments
The data collection tool consisted of a four-part questionnaire:
 Demographic Information: This section collected data on the age, education level, occupation of the mother, family income, and number of children. 
General Health Questionnaire: The Goldberg and Hiller General Health Questionnaire was first developed by Goldberg in 1979 (21). This questionnaire is one of the most recognized tools for screening and assessing general health, and the 28-item version was used in this study. The questionnaire consists of four subscales, each containing seven questions: Physical Symptoms and General Health (Questions 1 to 7), Anxiety (Questions 8 to 14), Social Dysfunction (Questions 15 to 21), and Depression (Questions 22 to 28) (21).
Scoring is based on a Likert scale with options ranging from 0 to 3, where the minimum score is 0 and the maximum score is 84. The validity and reliability of the General Health Questionnaire were tested in the study by Taghavi, where Cronbach's alpha was reported as 0.90 (22). For evaluating the general health of mothers with children with autism, Cronbach's alpha was calculated to be 0.89 (23).
Sleep Quality Questionnaire: Pittsburgh Sleep Quality Index to assess sleep quality. The Pittsburgh Sleep Quality Index (PSQI) was developed by Buysse et al. in 1989 and assesses sleep disturbances over the past month. This questionnaire consists of 19 questions and is divided into seven subscales, with scores for each subscale ranging from 0 to 3. The overall score is the mean of these seven subscales, ranging from 0 to 21. Higher scores indicate poorer sleep quality, with a score of 5 or above indicating poor sleep quality and a score below 5 suggesting good sleep quality (24). In the Iranian version of the questionnaire, the validity was reported as 88% and reliability as 70% (25). The Cronbach's alpha for evaluating the sleep quality of mothers with children with autism was calculated as 0.86 (26).
Resilience Questionnaire: The Connor-Davidson Resilience Scale (CD-RISC), developed by Connor and Davidson in 2003, consists of 25 items. Responses are rated on a Likert scale from zero (not true at all) to five (true nearly all the time), with a minimum score of 0 and a maximum score of 100. Higher scores, closer to 100, indicate greater resilience (14). Connor and Davidson reported a Cronbach's alpha of 0.89 for the resilience scale; test-retest reliability over one month was 0.87 (27). In 2005, Mohammadi adapted this scale for use in Iran, testing it on 248 individuals. The internal consistency reliability, measured by Cronbach's alpha, was found to be 0.89 (28). For evaluating the resilience of mothers with children with autism, Cronbach's alpha was calculated as 0.76 (29). The instruments used in this study are provided in the Supplementary Materials.
Intervention
The educational content was developed through a systematic process initiated by a needs assessment. This assessment involved focus group discussions with the participant mothers and professional consultations with psychologists from the involved rehabilitation centers to identify specific information gaps. Subsequently, the standardized ‘Healthy Lifestyle (Self-Care Guide for Families)’ educational package, provided by the Ministry of Health and Medical Education (Persian version), was utilized and tailored to address the identified needs.As outlined in the study procedure flowchart (Figure 2), following eligibility screening and baseline assessment, participants were randomly allocated to the telehealth intervention or control group. Assessments were conducted at baseline (in-person), immediately post-intervention (online), and at a two-month follow-up (online), after which educational materials were provided to the control group. A total of 80 participants completed all evaluation phases without attrition Table 1 summarizes the titles of the educational content provided to the participants. (3). At the beginning of the study, and after obtaining informed consent, both the intervention and control groups completed the pre-test.
Figure2: Seven-Step Framework for the Design, Implementation, and Evaluation of a Clinical Trial
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A virtual group was created on an Iranian social network” BALE” to communicate and follow up with the intervention group. Next, mothers were instructed to seek assistance from the researcher for any software issues before the educational sessions. Before each session, the schedule was communicated to participants through the virtual group. Additionally, individual SMS reminders were sent to all participants regarding the time and date of the online sessions.
Forty participants from the intervention group attended the virtual classes simultaneously. 11 virtual sessions (65 min) were conducted each week. Attendance was recorded at the end of each session, and mothers were encouraged to ask the researcher any questions. For those who missed sessions, telephone coordination was used to arrange separate virtual meetings after the main session.
Following the intervention, both the intervention and control groups completed post-tests. The next phase involved follow-up, during which the intervention group was contacted via SMS and telephone for up to two months to address any questions regarding the educational content provided.
Finally, two months after the intervention and completion of the post-tests, a separate virtual group on the Iranian social media platform was created for the control group to adhere to ethical principles. The virtual content and all educational materials, including voice-over PowerPoint presentations, videos, and educational images, were provided to the control group. Baseline questionnaires were completed in person by participants in both the intervention and control groups during the initial study session at the participating centers. Immediately after completion of the intervention, both groups completed the post-intervention questionnaires online using the Porsline platform. The two-month follow-up questionnaires were also administered online to both groups through the same platform. No participants were lost to follow-up; therefore, all 80 randomized participants completed all three assessments and were included in the final analysis.
                       Table 1: Contents of Educational Sessions
	Sessions
	Topic and Content of Sessions

	Section 1
	Introduction to the research project and its objectives, initial meeting with the participating mothers, obtaining written informed consent, and in-person completion of the baseline questionnaires (pre-test).

	Section 2
	Principles of promoting general health, including the importance of proper nutrition and food hygiene, and the significance and impact of physical activity on health

	Section 3
	Introduction to sleep hygiene principles and concepts, training on behavioral interventions such as relaxation and mental imagery to improve sleep quality

	Section 4
	Definition of resilience and introduction to the characteristics of resilient individuals, strategies for recognizing unpleasant life situations, and increasing adaptability and endurance in the individual domain

	Section 5
	Introduction to ways of building resilience, including goal-setting and hope for the future, understanding thinking styles, and emphasizing the role of optimistic thinking, self-awareness, self-esteem, and fostering self-confidence

	Section 6
	Continuation of resilience-building strategies, including establishing and maintaining connections with others, emphasizing the importance of positive relationships and attitudes toward them, accepting change, understanding individual differences in perception, self-care, and managing stress

	Section 7
	Introduction to life skills, including self-awareness skills: defining and understanding the components of self-awareness, recognizing strengths and weaknesses, and accurately assessing situations; effective communication skills: understanding message elements and context, introducing verbal and non-verbal messages, and training communication styles and barriers

	Section 8
	Empathy skills: training on active listening and addressing barriers to active listening; stress management: identifying potential stressors, teaching coping strategies, permissible ways of expressing anger, and control methods

	Section 9
	Assertiveness skills: training on saying no, explaining behavior reasons, examining logical request methods, and expressing problems considering the current situation; problem-solving skills: defining problems, identifying deterrent factors, and designing and implementing the best solution

	Section 10
	Decision-making skills: factors affecting decision-making and training on decision-making styles; creative and critical thinking skills: reviewing, using cues, and avoiding fault-finding.

	Section 11
	Summary of content, answering questions, and completing post-test



Data Analysis  
All data were processed using IBM SPSS Statistics for Windows, Version 26.0 (IBM Corp., Armonk, NY). Categorical variables were presented as frequencies and percentages and compared using the Pearson Chi-Square test (χ2). Continuous baseline variables were assessed for distributional normality via the Kolmogorov–Smirnov test and compared using independent-samples t-tests.To evaluate intervention efficacy across time, a Two-Way Mixed-Design Repeated Measures Analysis of Variance (RM-ANOVA) (2×3) was performed for each primary outcome, with Group (Intervention vs. Control) as the between-subjects factor and Time (T1​, T2T ,T3​) as the within-subjects factor. Homogeneity of inter-group covariance matrices was tested using Box’s M test, and homogeneity of error variances across timepoints was verified via Levene’s test. Sphericity was evaluated with Mauchly’s test; where the sphericity assumption was violated (p<.05), degrees of freedom were adjusted using Greenhouse–Geisser estimates (ϵ). Within-group longitudinal changes were examined using paired-samples t-tests, and inter-group comparisons at each timepoint were conducted using independent-samples t-tests with Bonferroni correction for multiple testing. Statistical significance was established a priori at p<.05. 
Results
Prior to hypothesis testing, the normality of continuous outcome distributions was verified using the Kolmogorov–Smirnov test (p>0.05). The study sample comprised 80 mothers, equally distributed between the intervention (n=40) and control (n=40) groups. Statistical analysis revealed no significant differences in baseline demographics or socioeconomic status between the two groups (all p>.05), specifically for age (p=.067), education (p=.880), occupation (p=.278), income (p=.430), marital status (p=.328), and number of children (p=.836). The homogeneity of the groups at baseline confirms their comparability, supporting the internal validity of the clinical trial(Table 2). 
Table 2: Baseline Demographic Characteristics of Participants by Study Group (N=80)
	p-value*
	χ2 / t
	Total
	control
	intervention
	Variables

	0.067
	χ2 = 7.151
	
	
	
	Age (years)

	
	
	(25.0%)20
	(27.5%)11
	(22.5%)9
	20-30

	
	
	(47.5%)38
	(35.0%)14
	(60.0%)24
	31-40

	
	
	(23.8%)19
	(30.0%)12
	(17.5%)7
	41-50

	
	
	3 (3.8%)
	3 (7.5%)
	0 (0.0%)
	≥51

	.880
	χ2 =  1.189
	
	
	
	Educational Attainment

	
	
	20 (25.0%)
	12 (30.0%)
	8 (20.0%)
	Below High School

	
	
	37 (46.3%)
	17 (42.5%)
	20 (50.0%)
	High School Diploma

	
	
	7 (8.8%)
	3 (7.5%)
	4 (10.0%)
	Associate Degree

	
	
	12 (15.0%)
	6 (15.0%)
	6 (15.0%)
	Bachelor’s Degree

	
	
	4 (5.0%)
	2 (5.0%)
	2 (5.0%)
	Graduate Degree

	.278
	χ2 =  3.853
	
	
	
	Occupational Status

	
	
	68 (85.0%)
	32 (80.0%)
	36 (90.0%)
	Homemaker

	
	
	7 (8.8%)
	5 (12.5%)
	2 (5.0%)
	Day-shift Employee

	
	
	2 (2.5%)
	2 (5.0%)
	0 (0.0%)
	Shift-work Employee

	
	
	3 (3.8%)
	1 (2.5%)
	2 (5.0%)
	Work from Home

	0.430
	χ2 =   2.760
	
	
	
	Monthly Income (IRR*)

	
	
	9 (11.3%)
	4 (10.0%)
	5 (12.5%)
	< 5 million

	
	
	48 (60.0%)
	26 (65.0%)
	22 (55.0%)
	5–10 million

	
	
	19 (23.8%)
	7 (17.5%)
	12 (30.0%)
	10–20 million

	
	
	4 (5.0%)
	3 (7.5%)
	1 (2.5%)
	> 20 million

	.328
	χ2 =   2.230
	
	
	
	Marital Status

	
	
	70 (87.5%)
	33 (82.5%)
	37 (92.5%)
	Married

	
	
	8 (10.0%)
	6 (15.0%)
	2 (5.0%)
	Divorced

	
	
	2 (2.5%)
	1 (2.5%)
	1 (2.5%)
	Widowed

	.836
	χ2 =   0.855
	
	
	
	Number of Children

	
	
	31 (38.8%)
	17 (42.5%)
	14 (35.0%)
	1

	
	
	32 (40.0%)
	14 (35.0%)
	18 (45.0%)
	2

	
	
	15 (18.8%)
	8 (20.0%)
	7 (17.5%)
	3

	
	
	2 (2.5%)
	1 (2.5%)
	1 (2.5%)
	≥4







Note. p-values were calculated using the Chi-square test for categorical variables. All values are presented as n (%).
* IRR, Iranian Rial.
Prior to executing the mixed-design analyses, the necessary statistical assumptions were rigorously evaluated. Box’s M test for equality of covariance matrices showed non-significant results across all dependent variables, confirming the assumption of variance-covariance homogeneity: PSQI (M=5.484, F (6,44080.302) =0.876, p=.512, CD-RISC (M=9.233, F (6,44080.302) =1.474, p=.182, and GHQ-28 (p>.05). Levene’s test of equality of error variances confirmed homoscedasticity across groups across all assessment timepoints (p>.05). Because Mauchly’s test indicated violations of sphericity for sleep quality (W=.869, χ2=10.830, p=.004, ϵ=.884) and resilience (W=.620, p<.001, ϵ=.721), Greenhouse–Geisser corrected degrees of freedom and p-values are reported for within-subject effects.A series of 2×3 Mixed-Design Repeated Measures ANOVAs were conducted to evaluate intervention efficacy across baseline (T1​), post-intervention (T2​), and 2-month follow-up (T3​). Descriptive statistics and inferential test results are summarized in Table 3.
Table 3: Descriptive Statistics and Mixed-Design Repeated Measures ANOVA for Primary Study Outcomes (N=80)
	Outcome Variable
	Study Group
	Baseline (T1​)
	Post-Test (T2​)
	Follow-Up (T3​)
	Main Effect of Time
	
	Time × Group Interaction
	

	
	
	M±SD
	M±SD
	M±SD
	F (df)
	  p                  ηp2
	F (df)
	  p                 ηp2          

	Sleep Quality (PSQI) †
	Intervention (n=40)
	12.27±2.83 
	11.60±2.77
	11.15±2. 56
	14.228
	<.001∗        .154
	17.736
	<.001∗        .185

	
	Control (n=40)
	11.88±2.45 
	12.00±2.46 
	11.93±2.54
	(1.768,137.906)
	
	(1.768,137.906)
	

	
	Total Cohort (N=80)
	12.07±2.64
	11.80±2.61
	11.54±2.56 
	
	
	
	

	Resilience (CD-RISC) ‡
	Intervention (n=40)
	64.08±10.90
	70.33±9.64
	71.43±8.16 
	12.961
	<.001∗        .142
	14.360
	<.001∗        .155

	
	Control (n=40)
	60.43±10.35
	60.33±10.45
	60.20±8.68 
	(1.442,112.453)
	
	(1.442,112.453)
	

	
	Total Cohort (N=80)
	62.25±10.72
	65.32±11.18 
	65.81±10.10 
	
	
	
	

	General Health (GHQ-28) †
	Intervention (n=40)
	34.62±9.44

	33.13±7.99 
	32.42±7.17 
	8.884
	.001∗            .102
	8.435
	.001∗            .98

	
	Control (n=40)
	38.35±7.49
	38.68±7.37 
	38.23±6.25 
	(1.526,119.031)
	
	(1.526,119.031)
	

	
	Total Cohort (N=80)
	36.49±8.67
	35.90±8.12 
	35.33±7.31 
	
	
	
	


Note. PSQI = Pittsburgh Sleep Quality Index; CD-RISC = Connor–Davidson Resilience Scale; GHQ-28 = General Health Questionnaire (28-item); MMM = Mean; SD = Standard Deviation; ηp2​ = Partial Eta Squared.
† Lower scores reflect symptom reduction / clinical improvement. ‡ Higher scores reflect score gains / enhanced resilience.
Degrees of freedom (df) were adjusted using the Greenhouse–Geisser correction due to violation of the sphericity assumption (Mauchly’s W,p<.05).
* Statistically significant at p<.05
As shown in Table 3, statistically significant Time × Group interaction effects were identified across all primary clinical parameters:
[bookmark: _Hlk239086156]Sleep Quality (PSQI): A significant interaction was observed (F(1.768,137.906) =17.736,p<.001,ηp2=.185). The linear contrast for this interaction was highly significant (F (1,78) =24.964, p<.001, ηp2=.242), demonstrating a sustained, progressive reduction in sleep disturbances exclusively in the intervention group.
[bookmark: _Hlk239086179]Resilience (CD-RISC): The interaction effect was statistically significant with a large effect size (F (1.442,112.453) =14.360, p<.001, ηp2=.155), indicating substantial psychological resilience gains among mothers receiving telehealth psychoeducation.
General Health (GHQ-28): A significant interaction effect emerged (F (1.526,119.031) =8.435, p=.001, ηp2=.098), reflecting significant reductions in psychological distress scores over time in the intervention group compared with stable distress levels in the control group.

To further delineate the specific trajectory of therapeutic change across assessment phases, pairwise contrasts were conducted separately within each study group. The results of these longitudinal comparisons are displayed in Table 4.
Table 4: Longitudinal Within-Group Pairwise Comparisons of Primary Outcomes Across Assessment Phases
	Outcome Variable
	Study Group
	Baseline (T1) vs. Post-Test (T2)
	
	Baseline (T1​) vs. Follow-Up (T3​)
	
	Post-Test (T2​) vs. Follow-Up (T3​)
	

	
	
	Mean Diff. (SD)
	p-value
	Mean Diff. (SD)
	p-value
	Mean Diff. (SD)
	p-value

	Sleep Quality (PSQI)†
	Intervention
	0.68 (1.05)
	<.001
	1.13 (1.20)
	<.001∗
	0.45 (.85)
	.002

	
	Control
	−0.13 (0. 91)
	.394
	−0.05 (1. 06)
	.767
	0.080 (.83)
	.561

	Resilience (CD-RISC) ‡
	Intervention
	−6.25 (6. 12)
	<.001∗
	−7.35 (6. 28)
	<.001∗
	−1.10 (3. 59)
	.060

	
	Control
	0.10 (3. 30)
	.850
	0.23 (3. 79)
	.710
	.13 (3. 63)
	.830

	General Health (GHQ-28) †
	Intervention
	1.50 (2. 95)
	. 002∗
	2. 20 (3.11)
	<.001∗
	0.70 (2.03)
	. 034∗

	
	Control
	−0.33 (1. 95)
	.301
	0.13 (2.08)
	.705
	.45 (2. 09)
	.179


.
[bookmark: _Hlk239086775]Note. PSQI = Pittsburgh Sleep Quality Index; CD-RISC = Connor–Davidson Resilience Scale; GHQ-28 = General Health Questionnaire (28-item); Mean Diff. = Mean Difference; (SD) = Standard deviation of the difference.
Calculations were performed using paired-samples t-tests with Bonferroni adjustment for multiple comparisons.
† Positive mean differences reflect symptom reduction (clinical improvement).
‡ Negative mean differences reflect score increase (clinical improvement).
* Statistically significant at p<.05. 
As detailed in Table 4, within-group pairwise analyses revealed marked and durable clinical gains for participants in the telehealth psychoeducation group:
Sleep Quality (PSQI): decreased significantly from baseline to immediate post-test (Mean Diff. =0.68, p<.001), with further cumulative improvement observed between post-test and the 2-month follow-up (Mean Diff. =0.45, p=.002). Overall change from baseline to follow-up was highly significant (Mean Diff. =1.13, p<.001).
Resilience (CD-RISC):demonstrated a pronounced immediate increase from baseline to post-test (Mean Diff. =−6.25, p<.001). These therapeutic gains were successfully sustained through the 2-month follow-up window (post-test vs. follow-up: p=.060; baseline vs. follow-up: Mean Diff. =−7.35, p<.001).
General Health (GHQ-28): significantly declined from baseline to post-test (Mean Diff. =1.50, p=.002) and continued to show sustained reduction at follow-up (Mean Diff. =2.20, p<.001), along with a significant ongoing post-intervention decrease (Mean Diff. =0.70, p=.034).
Conversely, mothers in the waitlist control group demonstrated no statistically significant alterations across any of the assessment phases for all three primary outcomes (p>.05 for all comparisons), establishing that the clinical improvements observed were specifically attributable to the telehealth psychoeducation intervention.
Discussion
[bookmark: _Hlk239086817][bookmark: _Hlk239074121]Caring for a child diagnosed with autism spectrum disorder (ASD) is a chronic, multidimensional stressor that frequently compromises maternal psychological equilibrium, somatic well-being, and sleep architecture. The present randomized controlled trial evaluated the efficacy of an 11-session interactive telehealth psychoeducational intervention delivered to mothers of children with ASD, with a 2-month post-intervention follow-up. Our findings demonstrate that structured remote psychoeducation produced statistically significant and clinically meaningful improvements across all three primary outcomes: psychological distress (GHQ-28), sleep disturbance (PSQI), and psychological resilience (CD-RISC). Crucially, the intervention revealed distinct, component-specific temporal trajectories of change that elucidate the cognitive, behavioral, and neurovegetative mechanisms underlying digital family interventions.
A pivotal finding of this trial is the rapid and robust enhancement in maternal psychological resilience, which increased sharply immediately post-intervention (p<.001) and remained stably elevated through the 2-month follow-up window. This rapid trajectory can be directly attributed to the core cognitive and social mechanisms embedded within Sessions 4 through 6, which targeted cognitive restructuring, dismantling catastrophic attributional styles, and fostering coping self-efficacy. By transforming rigid, disempowering interpretations of caregiving burdens into actionable problem-solving schemas (reinforced in Sessions 9–10), mothers rapidly regained a sense of perceived internal control. Furthermore, the synchronous virtual group format provided a safe, non-stigmatizing peer ecosystem that mitigated the pervasive social isolation and affiliate stigma typical of Iranian mothers of children with ASD. This peer validation fostered mutual emotional empowerment, accelerating resilience gains within weeks.
Parallel to resilience, maternal psychological distress (GHQ-28) exhibited substantial immediate reductions (p=.002), with continuing declines observed at the 2-month follow-up (p<.001). Chronic caregiver strain is sustained by autonomic hyperarousal, self-blame, and allostatic overload. The combined delivery of stress-inoculation techniques, emotion-regulation skills, and assertiveness training (Sessions 7–8) interrupted these maladaptive cognitive-emotional feedback loops. The additional gains observed during the maintenance phase indicate that mothers successfully integrated somatic relaxation and boundary-setting strategies into their daily caregiving routines, mitigating long-term burnout.
In marked contrast to the rapid shifts in resilience and distress, the improvement in sleep quality followed a distinctly delayed, cumulative trajectory. Maternal sleep disturbance exhibited a modest reduction immediately post-intervention (p<.001), but achieved its maximal therapeutic consolidation between the post-test and the 2-month follow-up (p=.002; cumulative linear contrast ηp2=.242). This divergence is clinically and physiologically informative. Maternal sleep disturbances in ASD are multifaceted, driven by both objective disruptions (the child’s irregular nocturnal awakenings) and subjective hyperarousal (conditioned bedtime worry, rumination, and autonomic activation). Session 3 introduced targeted behavioral sleep hygiene, autogenic relaxation, and stimulus control. While cognitive restructuring can produce rapid cognitive-affective reappraisals, the biological recalibration of the circadian sleep–wake rhythm and the extinction of conditioned bedtime hyperarousal require prolonged behavioral repetition, neurovegetative deconditioning, and environmental habituation. Over the 2-month follow-up, sustained nocturnal relaxation practice gradually lowered pre-sleep cognitive arousal and somatic tension, facilitating deeper sleep architecture and consolidated sleep efficiency over time.
These findings expand both national and international evidence on family-centered ASD interventions. Within the international literature, our findings align with Johnson et al. (2023), who demonstrated that a manualized telehealth behavioral sleep parent-training program achieved large sleep improvements (d=0.83) without sacrificing fidelity(40). However, while Johnson et al. observed that child-focused sleep training did not directly lower parental stress, our mother-focused psychoeducational model directly alleviated maternal psychological distress and enhanced resilience simultaneously(40). Our results also corroborate broader international trials, such as Robledillo et al. (2015), confirming the power of cognitive-behavioral techniques in reducing caregiver somatic symptoms, and Stuttard et al. (2015), supporting group-based sleep interventions for developmental disability caregivers (18, 31).
In the context of Iranian literature, the present results build upon and extend previous in-person and digital studies. For example, Seyedfatemi et al. (2020) demonstrated the feasibility of virtual social network psychoeducation in enhancing family caregiver resilience in severe mental disorders (35). Similarly, Bernamah et al. (2021) and Haylı et al. (2023) documented the utility of assertiveness and health-promotion-based sleep hygiene among Iranian and regional mothers of children with intellectual disabilities (32,33). However, prior domestic studies predominantly relied on brief, single-component interventions without extended follow-up or mechanistic evaluations of temporal trajectories. The present study addresses this gap by offering a comprehensive, multi-component curriculum that simultaneously addresses emotional regulation, sleep hygiene, and cognitive coping within a unified virtual platform(18 ,26).
[bookmark: _Hlk239075191]From a healthcare delivery perspective, the virtual format itself was an active therapeutic ingredient rather than merely a logistical convenience. Conventional clinic-based caregiver interventions in Iran face steep structural barriers, including severe geographic disparities, heavy urban traffic, high transportation costs, and the acute lack of specialized respite childcare. These logistical hurdles often result in high attrition rates and selective non-adherence. By embedding structured psychoeducation directly into the home via accessible mobile video-conferencing, the intervention eliminated commute burdens and allowed mothers to practice skills in the exact ecological setting where caregiving stressors occur. The asynchronous messaging channel further enabled between-session homework adherence and peer support. When embedded within stepped-care primary mental health models, remote psychoeducation provides a scalable, cost-effective, and equitable framework to prevent caregiver burnout and support neurodevelopmental health systems globally. The findings of the present study suggest that remote health education is an effective approach for educating parents of children with autism. In particular, the intervention was associated with improvements in mothers' general health, sleep quality, and resilience. Telehealth has emerged as an effective strategy for overcoming barriers related to physical access to healthcare, treatment, and educational services. Although it cannot independently address all structural challenges within healthcare systems, it has the potential to enhance service capacity, improve the quality of care, and expand access to health services. Furthermore, telehealth can reduce the time and costs associated with in-person visits, decrease the need for work absences, and minimize travel-related burdens for families (39). Therefore, telehealth may serve as a sustainable approach for delivering mental and physical health interventions to families of children with autism within healthcare systems. Despite its potential, relatively few studies have investigated the effects of telehealth on the health and well-being of parents of children with autism. Further research is needed to address this gap by evaluating the effectiveness of telehealth-based interventions in improving parental health outcomes across diverse settings and populations.
Limitations
Several methodological limitations of the present study warrant consideration:
First, clinical outcomes were assessed via self-report instruments (GHQ-28, PSQI, CD-RISC). Although single-blinding was maintained for outcome assessors and biostatisticians, participant blinding was inherently unfeasible due to the educational nature of the intervention; consequently, the potential influence of social desirability bias or expectancy effects cannot be completely ruled out. Incorporating objective biometric measures (e.g., actigraphy for sleep efficiency or salivary cortisol for physiological stress) is recommended in future research.
Second, strict eligibility criteria were applied: mothers with chronic somatic or psychiatric conditions and mothers of children with severe autistic symptomatology—operationalized as a CARS-2 raw score above 36.5, corresponding to the severe autism range of the scale (scores of 30–36.5 indicate mild-to-moderate autism; 37 and above indicate severe autism)—were excluded to maintain clinical homogeneity and eliminate major confounders. However, this may have produced a relatively healthy and stable caregiver cohort, which may circumscribe the generalizability of our findings to families managing multi-morbid health conditions or severe child behavioral crises, given that such parents carry a compounded caregiving and self-management burden. Relatedly, recruitment relied on consecutive eligible attendees at two rehabilitation centers rather than a population-based sampling frame; the non-probabilistic nature of the sample further constrains statistical generalizability..
Third, in accordance with ethical research guidelines, mothers in the waitlist control group received the complete educational package immediately after completing the 2-month follow-up assessments. Consequently, long-term comparative trajectories between groups beyond the 2-month post-intervention interval could not be tracked..
Finally, while potential center-level heterogeneity across the two recruitment sites was statistically controlled using RM-ANCOVA with center as a covariate, future trials should employ multi-site cluster-randomized designs involving larger numbers of rehabilitation clusters to enhance structural generalizability.
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