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Abstract

This randomized controlled trial (NCT03889821) examined Mindfulness Based Stress Reduction 

(MBSR) in conjunction with the Parent-implemented Early Start Denver Model (P-ESDM). A 

previous report described improved metrics of parental distress (Weitlauf et al., 2020). This 

manuscript examines child outcomes. Sixty-three children with ASD (< 36 months) and their 

parents received 12 P-ESDM sessions. Half of parents also received MBSR. Longitudinal 

examination of whole sample means revealed modest improvements in autism severity, cognitive, 

and adaptive skills. There was not a significant time × group interaction for children whose parents 

received MBSR. Future work should examine more proximal markers of child or dyadic change 

to enhance understanding of the impact of providing direct treatment for parents as part of early 

intervention initiatives.
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Although low-intensity parent-mediated interventions for young children with or at-risk of 

Autism Spectrum Disorder (ASD) have gained momentum over the past decade, (Rogers 

et al., 2019; Stahmer et al., 2020; Wetherby et al., 2018), evidence of their impact on 

child developmental outcomes such as cognitive skills, adaptive skills, and autism symptom 

severity remains unclear (Oono, Honey, & McConachie, 2013; Weitlauf, McPheeters, et 

al., 2014). Parent-mediated intervention protocols can give parents the skills to support 

their children during naturalistic, everyday interactions (Estes, Swain, & Macduffie, 2019; 

Rogers et al., 2012; Rogers et al., 2019; Stahmer et al., 2020; Wetherby et al., 2018), 

buffering parents against increased stress (Estes et al., 2014; Rollins, John, Jones, & De 

Froy, 2019) and potentially reducing the need for intensive one-on-one care in the face of 

provider shortages (Zhang & Cummings, 2020). In the midst of this emphasis on parent 

training, a well-established literature documents that parents of children with ASD are at 

increased risk of heightened psychological and parenting distress. However, few studies have 

paired parent-mediated early intervention with targeted support for parents’ own wellbeing, 

rather than parental motivation or skill in intervention implementation. Little is known 

about whether directly treating parental distress as part of an early intervention protocol has 

positive impacts on young children with ASD.

Broadly, evidence for low-intensity early childhood parent training programs for ASD 

supports their potential for teaching parents new skills and, potentially, reducing or 

protecting against stress (Estes et al., 2019; Rogers et al., 2019; Rollins et al., 2019; Stahmer 

et al., 2020; Tarver et al., 2019; Vibert et al., 2020; Weitlauf et al., 2020). However, data 

remain inconclusive regarding impact on child outcomes, including which outcomes are 

most likely to be affected and how to predict parent and child response to treatment (Bearss 

et al., 2015; Schreibman et al., 2015; Weitlauf, McPheeters, et al., 2014). For example, 

a recent small study within a state early intervention system compared Project imPACT 

for Toddlers versus usual care for 12- to 30-month-old children at-risk of ASD. Parents 

who received Project imPACT showed significantly more positive parent-child interactions, 

while gains on child variables such as social-communication skills were promising but 

non-significant (Stahmer et al., 2020). Another commonly used and well-researched parent-

mediated early intervention paradigm for ASD is the Parent-implemented Early Start Denver 

Model (Rogers et al., 2012). Early work comparing P-ESDM to treatment-as-usual for 14- to 

24-month-old children found that, after 12-weeks, parents receiving P-ESDM report stronger 

therapeutic alliances with therapists, but children across both groups made comparable 

developmental gains. In a recent examination of an intervention offering12-weeks of clinic-

based P-ESDM alone versus clinic-based P-ESDM enhanced with parental motivational 

interviewing as well as a home visit, Rogers et al. found immediate post-treatment 

differences regarding parental ability to implement aspects of the intervention, but did not 

find group differences in child developmental outcomes such as level of ASD symptoms, 

cognitive skills, or adaptive skills for these 12- to 30-month-old participants (Rogers et al., 

2019).
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In addition to the strengths and improvements described above, numerous studies have 

documented higher levels of parental distress in ASD relative to the parents of children with 

other developmental disabilities (Dykens, Fisher, Taylor, Lambert, & Miodrag, 2014; Estes 

et al., 2013; Seymour, Giallo, & Wood, 2017; Taylor & Warren, 2012; Warren, Vehorn, 

Dohrmann, Newsom, & Taylor, 2013). This stress may be heightened related to receiving 

an ASD diagnosis (Bohadana, Morrissey, & Paynter, 2020; Weitlauf, Vehorn, Taylor, & 

Warren, 2014) and be influenced by degree of self-reported resolution with the diagnostic 

outcome (Reed & Osborne, 2019). Parent stress is likely to have subsequent impacts on 

self-perceptions of relationships with children, physical health, and ability to navigate 

systems of care (Bohadana et al., 2020; Nicholas, Macculloch, Roberts, Zwaigenbaum, 

& McKeever, 2020). Amidst these experiences, parents may be asked to implement an 

intervention protocol that requires them to learn and then implement strategies within 

the home (Bearss et al., 2015; Gunning, Holloway, & Grealish, 2020; Pellecchia et al., 

2020; Schaefer & Andzik, 2020). Therefore, it is important to understand whether directly 

supporting parental wellbeing within the context of parent-mediated early intervention for 

ASD makes a differential impact on children’s developmental gains.

One method of promoting parental wellbeing is through the teaching of Mindfulness Based 

Stress Reduction (MBSR) (Kabat-Zinn & Chapman-Waldrop, 1988; Kabat-Zinn et al., 

1992). In healthy adults as well as adults diagnosed with anxiety or mood disorders, MBSR 

has been shown to reduce anxiety, stress, distress, and depressive symptoms (Goldin et al., 

2016; Hoge et al., 2013; Khoury, Sharma, Rush, & Fournier, 2015). Additional work has 

examined MBSR for adults that experience chronic pain, stress, or burnout due to chronic 

illness, job type, or intense caregiving roles such as those experienced by parents of children 

with ASD. For example, MBSR has been shown to reduce stress or burnout for healthcare 

providers and learners (Kriakous, Elliott, Lamers, & Owen, 2020; Lamothe, Rondeau, 

Malboeuf-Hurtubise, Duval, & Sultan, 2016; Lebares et al., 2018; Song & Lindquist, 2015), 

educators (Miller, Fletcher, & Kabat-Zinn, 1995; Todd, Cooksey, Davies, McRobbie, & 

Brophy, 2019), caregivers of people with dementia (K. W. Brown, Coogle, & Wegelin, 

2016), and individuals with chronic pain (Cash et al., 2015; Khoo et al., 2019; Smith & 

Langen, 2020). Given the negative impacts of parental distress and mental health diagnoses 

on child wellbeing in the general population (Goodman et al., 2011; Hattangadi et al., 2020; 

Kamis, 2021; Uddin et al., 2020), it follows that offering stress tolerance and reduction 

strategies for children with ASD may also yield positive downstream impacts by improving 

aspects of parental wellbeing.

In an earlier publication (Weitlauf et al., 2020), we presented parent data from a randomized 

controlled trial of P-ESDM with and without Mindfulness Based Stress Reduction (MBSR) 

for parents. Relative to parents who participated in P-ESDM only, parents who also received 

MBSR reported reduced parental distress and increased mindfulness. Main effects across 

combined groups emerged, with some child variables impacting parent functioning: high 

parental distress at baseline related to younger child age, with high baseline depression 

related to parent-reported levels of child challenging behavior. In the current work, a 

companion to the original publication that is derived from the same study protocol and 

sample, we present results of planned analyses examining changes in key markers of child 

development. Specifically, we examined 1) between-group differences in child adaptive 
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skills, cognitive skills, and autism symptoms over time and 2) overall group impacts of 

P-ESDM on longitudinal outcomes.

Methods

Full study details are described in an earlier publication (Weitlauf et al., 2020). All parents 

and children participated in 12 sessions of P-ESDM. Parents randomized to the MBSR 

condition received six sessions of MBSR based upon work by Dykens et al. (2014) and 

modified for the parents of young children with new diagnoses of ASD. These sessions, 

which involved only the parent (no children present), lasted for one hour per week and 

began approximately two weeks after P-ESDM initiation. Select information regarding child 

participants and the P-ESDM protocol are presented below.

Participants

Participants were recruited from an outpatient tertiary care ASD diagnostic clinic between 

2015–2017. Eligibility criteria included being less than 36 months of age at time of 

consent and meeting criteria for a diagnosis of ASD based on comprehensive developmental 

evaluation (described below). Additional eligibility criteria included parental English 

proficiency. Exclusion criteria included severe child sensorimotor impairment (e.g., not 

walking, significant trouble with vision or hearing) that could not be corrected and would 

impact ability to participate in intervention tasks or assessment activities. All procedures 

were approved by the medical center Institutional Review Board. No adverse events were 

reported.

Of 103 eligible families, 63 consented to participate (see Weitlauf et al., 2020 for 

CONSORT chart) and provided usable child data. Half of participants were placed in 

each group based upon parental treatment condition (P-ESDM only; P-ESDM + MBSR). 

Randomization was accomplished prior to recruitment using an online random number 

generator. A unique computer file was created for each possible participant number that 

contained group assignment. A blinded member of the study staff only opened that file 

and informed the participant of group assignment after consent was obtained. One parent 

withdrew from the study prior to providing any data. Our final child sample included 62 

participants (P-ESDM = 32, P-ESDM + MBSR = 30) who were included in analyses. 

Of these, 7 families withdrew before completing their third P-ESDM session, and an 

additional 8 families were lost to 6- month follow-up. Attrition rates did not differ by parent 

intervention group or demographic variables.

Mean child age at time of enrollment was 2.28 years (sd = .45 years). The majority of 

participants were male (n = 49). The sample was predominantly White (n = 52) as well 

as Asian (n = 4), Black or African-American (n = 2), and Native American (n = 2). Mean 

annual household income was approximately $65,000 per year (sd = $32,000).

We examined the mean number of hours of outside intervention (developmental childcare 

center or preschool; speech therapy; occupational therapy, or applied behavior analytic 

services) that participants received across groups and over time (see Table 1). Although 

some variability emerged in number of participants in treatment, differences were generally 
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small, with high standard deviations reflecting variability across individuals within this 

relatively small sample.

Measures

Autism symptoms.—The Autism Diagnostic Observation Schedule – Second Edition 

(ADOS-2) is a standardized clinical observation system for use with people with 

developmental ages of 12 months and older.(C. Lord et al., 2000) Each module yields 

Calibrated Severity Scores (CSS; range: 1–10) based on age group and language level, 

which were used in these analyses. Higher scores reflect higher levels of autism symptoms. 

Although many children transitioned between ADOS-2 modules based upon their ages over 

the course of the study, the utilization of the standardized severity score should minimize 

any impact (Esler et al., 2015).

Cognitive Assessment.—The Mullen Scales of Early Learning (MSEL) is a 

standardized developmental test for children up to age five years (Mullen, 1995). It provides 

four domain scores (Visual Reception, Fine Motor, Receptive Language, Expressive 

Language) and yields an overall ability index (Early Learning Composite, ELC; M=100, 

SD=15). Higher scores reflect higher ability levels. Although widely used in research for 

young children with ASD (Girault et al., 2020; Masi et al., 2021; McClure et al., 2021), 

standard scores for children with significant communication and developmental concerns 

may suffer from a floor effect that muffles the ability to detect small change in skill. As 

such, in this work, we examined the overall ELC as well as the raw domain scores.

Adaptive Functioning.—The Vineland Adaptive Behavior Scales – Second Edition 

(VABS-II), Interview Form is a semi-structured parent interview (Sparrow & Cicchetti, 

1985). It yields four domain standard scores: Communication, Daily Living Skills, 

Socialization, and Motor Skills (M = 100, SD = 15), and an overall Adaptive Behavior 

Composite (M = 100, SD = 15). Higher scores reflect better-developed adaptive behavior 

skills. In this work, we examined the impact on overall ABC scores as well as the 

subdomains of Socialization and Communication, both of which are primary emphases of 

the P-ESDM curriculum. Similar to the MSEL, we present the overall ABC as well as raw 

subscale scores.

Intervention

P-ESDM.—As described in Weitlauf et al. (2020), all children received P-ESDM. The 

P-ESDM intervention consisted of 12 consecutive weekly clinic-based sessions, each of 

which lasted approximately one hour and included the child, one parent, and a therapist. 

P-ESDM began approximately 1.35 months after diagnosis (sd = 1.45 weeks) and took an 

average of 15.87 weeks (sd = 3.33 weeks) to complete due to accommodating families’ 

schedules. P-ESDM therapists included six licensed Board Certified Behavior Analysts 

trained to fidelity by ESDM-certified trainers. P-ESDM is a manualized intervention with 

a detailed parent-training curriculum and a specific coaching intervention method (Rogers 

et al., 2012). Therapists introduce skills through written and verbal descriptions, modeling, 

guided practice, and feedback, with embedded emphasis on skill generalization. Based upon 

application of the P-ESDM Fidelity Checklist, therapists covered 94% of intended content 
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across sessions, with no significant differences between groups (p > .10). Regarding parent 

implementation of session strategies, an independent samples t-test of therapist ratings 

of parent performance indicated that parents implemented strategies within sessions at 

equal levels across groups (t(51) = −.20, p > .10). There were no differences in parent 

implementation across treatment groups.

P-ESDM + MBSR.—The 30 parents randomized to P-ESDM + MBSR attended six 

additional one-hour individual sessions, without their children present. Sessions focused 

on teaching, reviewing, and practicing targeted stress reduction strategies chosen for their 

potential realistic applicability to the parents of very young children with developmental 

concerns. Fidelity of the MBSR intervention was tracked using fidelity checklists that 

therapists completed at the end of each visit. Fidelity of covering required topics across all 

completed sessions was 97.9%. The four MBSR therapists were clinicians with at least a 

Master’s degree and expertise in behavioral intervention and ASD. MBSR therapists were, 

supervised by a licensed clinical psychologist with formal MBSR training. The MBSR 

protocol was based upon the work of Dykens et al. (2014) and modified for individual 

administration for parents of young children with ASD (Weitlauf et al., 2020).

Analytic Plan

We analyzed change across two periods of time: from baseline (T1) to end of treatment 

(T2), a span of 3 months; and from end of treatment (T2) to end of study (T3), a span of 

6 months. This allowed us to assess the impact of treatment during active treatment itself, 

and, then, during the post-treatment window to better understand immediate effects as well 

as the maintenance of effects over time. Mean changes over time by treatment group were 

estimated using separate linear mixed effects models for each outcome. Fixed effects were 

time, treatment, and the time by treatment interactions, and random intercepts were included 

to account for repeated measures correlation. The linear mixed effects model assumes that 

missing values at any given time point are missing at random, so we are able to use all 

collected data for a subject even if missing one or two time points. Likelihood ratio tests 

(3 d.f.) were used to determine if there was any effect of treatment at any of the three time 

points.

Results

Change over time by treatment group.

We did not find significant differences across treatment groups. As seen in Table 2, children 

whose parents did or did not receive MBSR performed similarly at all timepoints (ps > .05). 

Although the T3 scores on the VABS-II Communication domain appear different, this did 

not reach significance (p = .056).

Change over time across groups.

Next, we combined the sample to investigate the impact of P-ESDM on child outcomes 

during and after treatment (see Table 1). Severity scores on the ADOS-2 decreased from T1 

to T2 (−.82 points; p < .01) but did not change from T2 to T3 (.05 points; p > .10, see Fig. 

1).
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Regarding MSEL developmental scales, overall Early Learning Composite scores did not 

change from T1 to T2 (.51 points, p > .10) but significantly increased from T2 to T3 (3.94 

points, p < .01). The standardized subscale scores did not change over time. Raw scores 

increased for Visual Reception (T1-T2, 3.12 points, p < .001; T2- T3, 1.6 points, p < 

.001), Receptive Language (T1- T2, 6.00 points, p < .001; T2 to T3, 2.39 points, p < .01), 

Expressive Language (T1 to T2, 4.41 points, p < .001; T2 to T3, 3.5 points, p < .001), and 

Fine Motor (T1-T2, 2.09 points, p < .001; T2-T3, 2.49 points, p < .001).

Regarding adaptive scales, no significant change occurred in the overall Adaptive Behavior 

Composite (T1-T2, 2.02 points, p = .052; T2-T3, −.40 points, p > .10). The standardized 

subscale scores did not change over time. Improvements in subscale raw scores were 

observed that were likely commensurate with maturation, including: Receptive Language 

(T1-T2, 5.56 points, p < .001; T2-T3, 1.99 points; p < .05), Expressive Language (T1-T2, 

9.22 points, p < .001; T2-T3, 8.14 points, p <.001), Interpersonal (T1-T2, 3.63 points, p < 

.001; T2-T3, 2.06 points, p < .05), and Play Skills (T1-T2, 2.81 points, p < .001; T2-T3, 2.67 

points, p < .05).

Changes based on age or sex.

We also examined whether age group or gender modified outcomes. We divided participants 

into four categories: Younger than 24 months, 24–29 months, 30–35 months, and 36 

months and above. We found that some outcomes (particularly the raw scores of the MSEL 

subscales) improved with age, consistent with maturation of the child. However, there was 

no evidence that age group was correlated with change in outcomes from month 1 to month 

3, month 3 to month 6, or month 1 to month 6 (all correlations nonsignificant, with ps > 

.10). There was also no evidence that changes in outcomes were associated with gender 

(all correlations nonsignificant, with ps > .10). Finally, there was no evidence that the 

intervention effect was modified by age or gender for any outcome. We note that our sample 

was primarily male, making gender effects more difficult to estimate.

Discussion

Although the positive impact of early developmental and behavioral intervention on young 

children with ASD is well-documented (Reichow, Hume, Barton, & Boyd, 2018; Weitlauf, 

McPheeters, et al., 2014), the same parents who commonly self-report high levels of 

psychological distress (Falk, Norris, & Quinn, 2014; Scherer, Verhey, & Kuper, 2019) are 

also the targets of parent-mediated intervention strategies (Ingersoll, Wainer, Berger, & 

Walton, 2017; Kasari, Gulsrud, Paparella, Hellemann, & Berry, 2015; Nevill, Lecavalier, & 

Stratis, 2018; Oono et al., 2013; Watson et al., 2017). Less is known about how directly 

supporting parents during this critical window of intervention onset and developmental 

monitoring may impact parents and families (Da Paz & Wallander, 2017; Wainer, Hepburn, 

& McMahon Griffith, 2017). In a previous publication, initial findings from this RCT 

supported the utility of MBSR for reducing aspects of parental distress and improving 

parental mindfulness (Weitlauf et al., 2020). In the additional analyses described in the 

present paper, we examined whether parental MBSR training resulted in differential child 

developmental outcomes commonly utilized within the literature: autism symptom severity 
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scores, developmental skills, and adaptive behavior, both overall as well as related to 

language, social, and play domains.

We did not find between group differences in child outcomes based upon parental MBSR 

participation. Across parental treatment groups, mean child functioning showed similar 

developmental trajectories within treatment and after the treatment period. As seen within 

the standard deviations in Table 1, and consistent with the well-documented heterogeneity 

of the autism spectrum (Lord et al., 2020), there was a tremendous amount of variability 

between children within groups and at the same timepoints in spite of the narrow age band 

of our targeted recruitment sample. A larger sample size would likely have allowed for 

more fine-tuned understanding of trajectories across groups as well as individual phenotypic 

or parental characteristics predictive of change, beyond parental treatment group. Indeed, 

assessment and quantification of changes in dyadic interaction and parental responsivity 

(Green et al., 2010) represent a crucial next step in future work, particularly given recent 

findings (Zaidman-Zait, 2020) linking aspects of maternal attention, inhibition, and coping 

strategies to positive affect in interactions between mothers and their children with ASD.

When examining trajectories across the entire sample, three key findings emerged. First, 

overall autism symptom severity decreased during treatment but remained relatively stable 

in the post-treatment period. Importantly, ADOS-2 severity scores are not necessarily 

indicators of other aspects of well-being or functioning within the family unit (McStay, 

Dissanayake, Scheeren, Koot, & Begeer, 2014; van Heijst & Geurts, 2015), and it is 

very well known and accepted that autism symptoms are not a function of parent 

behavior or emotional state (Bennett, Webster, Goodall, & Rowland, 2018). However, 

describing symptom change in response to differential parent ability to engage fully with 

aspects of parent-mediated treatment is an important empirical question worthy of ongoing 

investigation. As noted in the recent comprehensive review by Trembath et al. (2019), a 

multitude of parent, child, system, and socio-cultural factors could impact outcomes when 

examining parent-mediated interventions for children with ASD. Additionally, individual 

variability likely exists in the intervention techniques most used or preferred by parents and 

the impact of those techniques on child outcomes, all of which in turn is likely influenced by 

children themselves (Waddington, van der Meer, Sigafoos, & Whitehouse, 2020).

Second, changes noted in raw scores of receptive and expressive communication skills 

(MSEL, VABS-II) are of unclear clinical significance. It is similarly difficult to draw 

conclusions regarding the overall improvements across groups on the MSEL Early Learning 

Composite in the post-treatment period relative to active treatment. Given the relatively 

short treatment window as compared to the post-treatment follow-up period, as well as 

the reliance of these instruments on parent report or brief windows of assessment, these 

changes may be artifacts of time and maturation within this very young participant sample. 

Future work would benefit from more intensive direct observation and assessment of 

communication and problem-solving skills using instruments designed to detect fine-grained 

changes within this age group.

Finally, it is important not to interpret the lack of differential child functioning according 

to group as evidence that support for parents is ineffective. Mounting evidence supports the 
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positive impact of MBSR on a variety of health-related outcomes (Alsubaie et al., 2017; 

Khoury et al., 2015). Parents in this work self-reported improvements in parental stress 

levels as well as mindfulness skills (Weitlauf et al., 2020), and it is unknown how those 

changes impacted other aspects of family functioning or evolved over time. Cartwright and 

Mount (2021) recently provided brief (15-minute) non-specific support to parents prior to 

implementing a manualized parent-mediated intervention, which allowed parents to express 

stressors, questions, and concerns that might have interfered with the integrity of session 

activities. Ultimately, understanding family-level outcome variables continues to be an 

important avenue of work (Wainer et al., 2017) to define outcomes of meaning, such as 

those related to quality of life, beyond a standardized assessment battery (Lord et al., 2020).

To capture variability on those factors that are most important to parents, future studies may 

wish to more directly assess changes in variables such as parental perceptions of family 

connectedness, functionality, or identity. That is, in keeping with increasing recognition of 

promoting hope, positivity, and identity as part of the early diagnostic and treatment process 

(H. M. Brown, Stahmer, Dwyer, & Rivera, 2021), it is possible that measuring pre-post 

treatment change in variables such as parental attitudes about autism, parental self-efficacy 

to meet their children’s needs or effectively engage in treatment, parental knowledge about 

ways to support their children, and hope for their children’s futures may offer salient targets 

for intervention (Manohar, Kandasamy, Chandrasekaran, & Rajkumar, 2020; Russell & 

Ingersoll, 2021; Schertz, Lester, Erden, Safran, & Githens, 2020). This may be especially 

important given the tremendous phenotypic heterogeneity not only of the autism spectrum 

(Lombardo, Lai, & Baron-Cohen, 2019; Lord et al., 2020), but also of which outcomes are 

actually the most meaningful and predictive of wellbeing for the parents that also participate 

in treatment.

This work has several important limitations. First, future investigations must include a 

treatment-as-usual control group to better understand the specific impact of P-ESDM versus 

maturation on outcomes. Additionally, although we tracked fidelity to P-ESDM procedures, 

it is possible that the quality of intervention varied across therapists, and tracking such will 

be important in ongoing work. Exploring changes in parent-child dyadic interaction that 

could be related to mindfulness practice or reduced stress, such as parental responsivity or 

affect, represents an important avenue of meaningful future investigation. Another limitation 

is attrition and its impact on our decreasing sample size. Although our longitudinal study 

experienced high rates of attrition over its 9-month time period (Weitlauf et al., 2020), much 

of which was due to family relocation, this impacted our ability to directly assess outcomes 

for a substantial minority of participants. Significant variability occurred across participants 

in this work, with some children showing trajectories of steady improvement, others steady 

decline, and still others uneven profiles. Such variability in post-diagnostic symptom and 

skill trajectories has been documented across several studies (Gotham, Pickles, & Lord, 

2012; Solomon et al., 2018). A more robust treatment design that controls for potential 

effects of maturation would strengthen future investigations.

Finally, and importantly, the majority of our sample included White families of moderate to 

high socioeconomic status. Families from diverse racial, ethnic, linguistic, geographic, and 

socioeconomic backgrounds face significant barriers to equitable access to care and are often 
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excluded from the research that impacts that care (Antezana, Scarpa, Valdespino, Albright, 

& Richey, 2017; Dababnah, Shaia, Campion, & Nichols, 2018; Hine et al., 2020; Liptak 

et al., 2008; Shaia, Nichols, Dababnah, Campion, & Garbarino, 2020; Zuckerman, Chavez, 

Regalado Murillo, Lindly, & Reeder, 2018). It will be important for future work not only to 

deliberately recruit diverse families, but to also seek their input and utilize that input when 

designing intervention paradigms.

Although complex, understanding and describing the ways in which reducing parental 

stress impacts children with ASD in the post-diagnostic period and beyond represents 

an important direction of future work, particularly for those intervention programs that 

emphasize parental involvement.
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Figure 1. 
Group comparison for ADOS Severity Score, Overall IQ score, and Vineland ABC.
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Table 1.

Number of participants (n) enrolled in outside therapies and average hours per month, over time and by group.

T1 T2 T3

ADOS-2 Calibrated Severity Score

P-ESDM 8.34 (1.49) 7.45 (1.70) 7.58 (1.91)

P-ESDM + MBSR 7.93 (1.76) 7.10 (2.06) 7.08 (2.00)

Total Sample 8.15 (1.63) 7.33 (1.86) 7.33 (1.95)

MSEL Early Learning Composite - T-Score Mean (sd)

P-ESDM 55.75 (13.32) 55.76 (11.59) 55.84 (12.06)

P-ESDM + MBSR 60.07 (10.18) 61.15 (16.24) 68.13 (20.15)

Total Sample 57.73 (12.08) 58.31 (14.11) 61.86 (17.49)

MSEL Expressive Language - Raw Score Mean (sd)

P-ESDM 11.53 (5.05) 14.97 (6.42) 17.68 (9.03)

P-ESDM + MBSR 11.75 (5.20) 17.62 (8.28) 22.05 (9.05)

Total Sample 11.63 (5.08) 16.22 (7.41) 19.82 (9.21)

MSEL Receptive Language - Raw Score Mean (sd)

P-ESDM 10.41 (5.45) 15.62 (6.07) 17.08 (8.97)

P-ESDM + MBSR 12.29 (7.50) 19.04 (7.41) 23.12 (9.82)

Total Sample 11.28 (6.50) 17.35 (6.89) 20.04 (9.79)

MSEL Fine Motor - Raw Score Mean (sd)

P-ESDM 20.44 (2.79) 21.76 (3.41) 24.64 (5.51)

P-ESDM + MBSR 20.45 (4.04) 23.23 (2.17) 25.38 (4.95)

Total Sample 20.44 (3.41) 22.45 (3.35) 25.00 (5.20)

MSEL Visual Reception - Raw Score Mean (sd)

P-ESDM 20.44 (2.79) 21.76 (3.50) 24.95 (7.47)

P-ESDM + MBSR 20.89 (4.31) 24.77 (4.59) 28.08 (5.90)

Total Sample 20.52 (4.56) 23.38 (4.35) 26.49 (6.86)

VABS-II Interpersonal Skills – Raw Score Mean (sd)

P-ESDM 21.41 (4.02) 24.31 (6.14) 26.00 (6.61)

P-ESDM + MBSR 21.04 (5.31) 25.35 (4.77) 27.50 (6.47)

Total Sample 21.23 (4.63) 24.80 (5.51) 26.73 (6.52)

VABS-II Play Skills – Raw Score Mean (sd)

P-ESDM 8.53 (2.97) 11.79 (6.05) 12.92 (7.07)

P-ESDM + MBSR 9.21 (2.70) 11.58 (5.79) 16.04 (7.60)

J Autism Dev Disord. Author manuscript; available in PMC 2023 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Weitlauf et al. Page 18

T1 T2 T3

Total Sample 8.85 (2.85) 11.69 (5.88) 14.45 (7.43)

VABS-II Receptive Language – Raw Score Mean (sd)

P-ESDM 12.22 (7.28) 17.76 (7.15) 18.56 (7.50)

P-ESDM + MBSR 13.29 (8.07) 19.81 (7.80) 22.46 (7.02)

Total Sample 12.72 (7.61) 18.73 (7.47) 20.47 (7.46)

VABS-II Expressive Language – Raw Score Mean (sd)

P-ESDM 20.75 (14.37) 28.86 (16.78) 33.40 (18.93)

P-ESDM + MBSR 18.32 (9.10) 31.08 (16.65) 41.79 (21.71)

Total Sample 19.62 (12.16) 29.91 (16.14) 37.61 (20.56)

Note. All between-group T1-T2 and T2-T3 comparisons non-significant (ps > .05).

ADOS-2 = Autism Diagnostic Observation Schedule, Second Edition. MSEL = Mullen Scales of Early Learning. VABS-II = Vineland Adaptive 
Behavior Scales, Second Edition.
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