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ARTICLE INFO ABSTRACT
Keywords: Background: Autistic adolescents without an intellectual disability have daily living skills (DLS)
AutiSIl:l spectrum disorder that are often 6-8 years behind same-aged peers. The Surviving and Thriving in the Real World
Adapm’e.be}‘av‘or (STRW) intervention has demonstrated gains in age-appropriate DLS from baseline to post-
Intervention .

treatment compared to a comparison group.
Adolescence . . :
Daily living skills Aims: Evaluate maintenance of DLS gains from post-treatment to 6-month follow-up from two
Autism randomized clinical trials of the STRW intervention.

Maintenance Methods and procedures: 112 autistic teens were randomized to receive the STRW intervention
(n = 60) or an active comparison group (n = 52). Adolescents were assessed at 6-month follow-up
on the Vineland Adaptive Behavior Scales, 3rd Edition (VABS-3) and the DLS goal attainment
scale (DLS-GAS).

Results: revealed that the majority of teens in STRW maintained or improved their DLS on the
VABS-3 and DLS-GAS. On the VABS-3, adolescents in STRW were not significantly different from
the comparison group from post-treatment to 6-month follow-up. On the DLS-GAS, teens in both
STRW and the comparison group maintained gains in cooking and self-care, but the comparison
group made significant gains in laundry and money skills compared to STRW.

Conclusions and implications: The STRW intervention may lead to sustained and clinically mean-
ingful gains, but autistic teens may benefit from continued support. Future studies should
examine if these DLS gains are maintained into adulthood and whether they impact outcomes in
employment and independent living.

1. Introduction

Daily living skills (DLS) are the tasks that individuals do to take care of themselves at home, school, work, and within the com-
munity (Saulnier & Klaiman, 2022). The profile of DLS in autistic teens without an intellectual disability (ID; IQ>70) is often
significantly below same-aged peers (Bal et al., 2015; Duncan and Bishop, 2015; Glover et al., 2022; Kanne et al., 2011). Specifically,
autistic teens may demonstrate DLS challenges in the areas of personal (e.g., showering, brushing teeth, wearing deodorant, taking
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medications), domestic (e.g., cleaning their room, doing laundry, cooking snacks or meals), and community (e.g., grocery shopping,
using a checking account, budgeting money) skills (Glover et al., 2022). Age appropriate DLS in autistic adults have been linked to
having better outcomes in work (Farley et al., 2009; Klinger et al., 2015; Roux et al., 2013; Shattuck et al., 2012; Smith et al., 2012;
Taylor and Mailick, 2014; Taylor and Seltzer, 2011), college (Clarke et al., 2020; Roux et al., 2015; Taylor and Mailick, 2014), in-
dependent living (McCauley, Pickles, et al., 2020), social connectedness (Farley et al., 2009; Liptak et al., 2011; Orsmond et al., 2013),
and overall quality of life (McCauley, Elias, et al., 2020). Thus, targeting the acquisition of essential DLS in adolescence may facilitate a
successful transition from high school to the adult world.

While there are many evidence based strategies (e.g., task analysis, reinforcement, modeling, technology) that have been identified
as effective at building DLS in autistic adolescents (Hume et al., 2009; Palmen et al., 2012; Steinbrenner et al., 2020), the Surviving and
Thriving in the Real World (STRW) intervention is the only known comprehensive, evidence-based DLS intervention for autistic teens
without ID that has led to statistically significant and clinically meaningful gains in age appropriate DLS (see Duncan, Liddle, et al.,
2021 for a detailed overview of the iterative development of the intervention). The STRW intervention consists of 14 weekly sessions
for both the adolescent and their caregiver that target age-appropriate DLS including completing a morning hygiene and self-care
routine, doing laundry, cooking on the stove, microwave, and oven, going grocery shopping, and spending, saving, and budgeting
money. Core treatment components include the use of a DLS contract to identify DLS goals, define expectations of each goal (e.g., how
often, level of independence, use of specific strategies or supports), and specific rewards that can be earned for each goal. Teens also
work in collaboration with their caregiver and a therapist to identify individualized evidence-based strategies (e.g., task analysis,
phone apps, video modeling, smart speaker, visual supports, etc.) that are effective in acquiring DLS.

A series of pilot studies (Duncan et al., 2017; Duncan et al., 2021) demonstrated that adolescents in STRW made DLS gains of 2-3
years over the course of the 14-week intervention. Recently, two randomized clinical trials (RCTs) examined the efficacy of the STRW
intervention compared to an active comparison group (i.e., PEERS social skills intervention; Laugeson et al., 2014). The first RCT with
autistic teens in the 9th or 10th grades demonstrated that those who received the STRW intervention made significant DLS gains on the
Vineland Adaptive Behavior Scales, 3rd Edition (VABS-3; Sparrow et al., 2016) DLS domain and Domestic subdomain and on their
individualized goals in Cooking, Laundry, and Money compared to the comparison group (Duncan et al., 2025). The second RCT with
autistic teens in the 11th or 12th grades also demonstrated significant improvements on the VABS-3 DLS domain and Domestic
subdomain and on the individualized goals in Laundry and Money compared to the comparison group (Duncan et al., 2023). Taken
together, the two RCTs demonstrated that the teens who received the STRW intervention showed significant and clinically meaningful
progress as they made 18-20 point gains on their VABS-3 DLS domain standard score. Further, adolescents who received the STRW
intervention narrowed the gap between their DLS and chronological age such that the mean VABS-3 DLS domain score was
approaching the average range at post-treatment.

While there are many intervention packages for autistic adolescents that demonstrate gains or improvements in areas including
anxiety, emotion regulation, and social skills, few studies assess the maintenance of treatment gains after the intervention has ended
(Chester et al., 2019; Jonsson et al., 2019; Laugeson et al., 2012; Mandelberg et al., 2014a; Mandelberg et al., 2014b; Sharma et al.,
2021; White et al., 2010). For example, one study found that teens who had completed the PEERS social skills intervention (Laugeson
etal., 2012) maintained gains from post-treatment to a follow-up time point (average of 29 months after completing treatment) in their
social skills and the frequency of having get-togethers with same-aged peers (Mandelberg et al., 2014a; Mandelberg et al., 2014b).
Overall, it is essential to examine whether treatment gains are maintained for autistic teens after completing an intervention to more
comprehensively understand the benefits of the intervention and also assess whether additional supports need to be put in place once
the intervention has ended (e.g., booster sessions, additional caregiver coaching).

The primary objective of the current study was to assess the sustainability of DLS gains of autistic teens after receiving the STRW
intervention or an active comparison group as part of two separate RCTs at a preplanned 6-month follow-up assessment. We combined
the samples from the above two described RCTs with 9th-12th graders (Duncan et al., 2023; Duncan et al., 2025) for the current study
to be able to examine maintenance of gains in a larger sample of adolescents. Further, participants in both RCTs had identical inclusion
criteria and demonstrated similar gains from baseline to post-treatment on the VABS-3 and the individualized goals as measured by
goal attainment scaling (GAS; Ruble et al., 2012). Thus, we sought to examine the long-term effects of the STRW intervention on DLS as
measured by the VABS-3 and GAS. We hypothesized that the majority of adolescents in STRW would maintain treatment gains in DLS
on assessments from post-treatment to the 6-month follow-up timepoint. We hypothesized that adolescents who received the social
skills comparison group would make minimal gains in DLS, but may show some improvement due to expected age maturation and the
discussion and creation of DLS goals that occurs as part of the DLS-GAS,

2. Materials and methods
2.1. Participants

A total of 112 participants completed the STRW intervention (n = 60) or the comparison social skills intervention (n = 52) in our
previously published RCTs for autistic teens in either 9th/10th grades (Duncan et al., 2025) or 11th/12 grades (Duncan et al., 2023).
The inclusion criteria for adolescents in both RCTs consisted of the following: (1) diagnosis of autism based on Autism Diagnostic
Observation Schedule, 2nd Edition (ADOS-2; Lord et al., 2012) criteria and/or clinician judgment, (2) full-scale IQ > 70, (3) between
14 and 21 years of age and enrolled in 9th-12th grade, and (4) presence of a DLS deficit, which was defined as a VABS-3 DLS domain or
subdomain score that was 15 or more points below their full-scale IQ (see previously published studies for additional information
about baseline eligibility assessments). Caregiver participants completed the VABS-3 and the DLS-GAS at baseline, then participated in
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the intervention with their autistic teen, and then completed a post-treatment assessment within 1 month of completing the inter-
vention. See previously published RCT studies for detailed information on inclusion and exclusion criteria, recruitment sources,
randomization, and participant flow (Duncan et al., 2023; Duncan et al., 2025).

2.2. Study procedures

All caregiver participants who completed the RCTs were contacted via phone or email approximately 6-months after completing
the STRW or comparison interventions to complete the VABS-3 caregiver interview and DLS goal attainment scaling (DLS-GAS)
interview at an in-person assessment visit or via phone or videoconferencing (Duncan et al., 2023; Duncan et al., 2025). The DLS
outcome measures were completed by study staff who were masked to adolescents’ intervention assignment. All assessments were
completed by caregivers between 6 and 7 months post-intervention. This study was approved by the institutional review board for
human subjects at Cincinnati Children’s Hospital Medical Center. Informed consent was obtained at the in-person baseline assessment
from the caregiver and adolescent prior to data collection.

2.3. Intervention groups

2.3.1. Surviving and thriving in the real world (STRW)

STRW is a 14-session manualized intervention that targets age appropriate DLS (e.g., hygiene, laundry, cooking, grocery shopping,
managing money) in autistic adolescents. A detailed description of the STRW intervention protocol has been published elsewhere
(Duncan et al., 2021). In-person STRW consisted of weekly caregiver groups and teen groups that met concurrently for 90 min.
STRW-telehealth, which was implemented due to the COVID-19 lock-down guidelines put in place in March 2020, consisted of weekly
caregiver groups (90 min) and weekly caregiver/teen dyad sessions (60 min). Of the 60 participants who completed the STRW
intervention, 16 (26.7 %) received in-person STRW and 44 (73.3 %) received STRW-telehealth (Duncan et al., 2023; Duncan et al.,
2025). As previously reported, approximately 10 % of all STRW sessions were coded for fidelity and rates for in-person STRW
(caregiver and teen groups) and STRW-T (caregiver group and dyads) were all greater than 88.8 % (see Duncan et al., 2023; Duncan
et al., 2025).

2.3.2. Program for the evaluation and enrichment of relational skills (PEERS)

PEERS was the active comparison intervention and targets social skills including having conversations and increasing interactions
with peers using direct instruction, role play, and homework assignments (Laugeson and Frankel, 2011; Laugeson et al., 2009; Lau-
geson et al., 2012). PEERS was chosen as the comparison group because it targets social-communication skills in autistic adolescents,
but does not provide instruction on DLS. PEERS is also similar to STRW on structure and number and duration of sessions. In-person
and telehealth PEERS consisted of weekly caregiver and teen groups that met concurrently for 90 min. Of the 52 participants who
completed the PEERS intervention, 13 (25.0 %) received in-person PEERS and 39 (75.0 %) received PEERS-telehealth (Duncan et al.,
2023; Duncan et al., 2025).

2.4. Primary DLS outcome

The VABS-3 (Sparrow et al., 2016) assesses adaptive behavior in the domains of Communication, Socialization, and DLS. The DLS
domain consists of the Personal, Domestic, and Community subdomains. All items on the VABS-3 require the caregiver to rate their
teen’s ability to perform a task or skill (e.g., bathes or showers, uses the stove for cooking, uses a checking or savings account
responsibly) independently as Usually, Sometimes, or Never. The changes in raw score on the VABS-3 DLS domain and subdomains
from post-treatment to 6-month follow-up were the primary DLS outcome measure. Changes in the VABS-3 raw scores are more
sensitive to progress as indicated by increased scores on individual items within the DLS subdomains (Bal et al., 2015; Clarke et al.,
2020; Duncan et al., 2017; Duncan et al., 2021; Duncan et al., 2023; Duncan et al., 2025). We also examined the frequency of par-
ticipants who had a change in raw score that regressed (< —5), stayed the same (-5 to +5), or improved (> 5) on each of the VABS-3
DLS subdomains from post-treatment to 6-month follow-up. The 90 % confidence interval on the VABS-3 DLS subdomains (i.e., 5
points) was used to categorize participants in this manner. Lastly, VABS-3 standard scores on the DLS domain and subdomains were
reported as a way to examine change from post-treatment to 6-month follow-up assessments. To further assess sustainability, we also
examined changes in the VABS-3 DLS subdomain v-scale scores and DLS domain standard score from post-treatment to 6-month
follow-up (see Supplemental Table 1 for results).

2.5. Secondary DLS outcome

Goal Attainment Scaling (GAS) was the secondary DLS outcome measure. GAS incorporates an individual’s unique baseline levels
of skills and uses a standardized scale to assess progress towards personal goals (Ruble et al., 2012) using a 5-point rating scale from —2
to + 2. (Ruble et al., 2010; Ruble et al., 2010; Ruble et al., 2013; Schaaf et al., 2014). The goal is for individual adolescent participants
to progress from their current baseline level (i.e., rating of —2) to a rating of 0, which is indicative of 100 % improvement due to skill
mastery, level of independence, or generalization. For example, if a teen progressed from their baseline level of showering 2 times per
week with 2 reminders from their caregiver to showering 4 times per week with 1 reminder from their caregiver, this would be
indicative of 100 % improvement and would receive a rating of 0. For the teen to progress to a rating of + 1 or + 2, they would need to
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demonstrate increased independence (e.g., no reminders from caregivers) and/or generalize the skill to another setting (e.g., taking a
shower 4 times per week while living in their college dorm or when staying at a relative’s house). The DLS-GAS (Duncan et al., 2017
Duncan et al., 2021) was developed by our team and is a 45-minute caregiver interview that assesses DLS in four areas: Morning
Routine (e.g., hygiene, self-care), Laundry, Cooking, and Money Management (see Duncan et al., 2017 for additional information on
the DLS-GAS). At the 6-month follow-up assessment, caregivers provided information on the progression of each goal in the four areas
and a change score was calculated. A Total score is calculated by averaging the scores from each DLS-GAS area. We examined the
change in the DLS-GAS areas and Total score from post-treatment to 6-month follow-up. Of note, a positive change score on the
DLS-GAS is indicative of making progress between timepoints (e.g., a change score of 1 would indicate moving from a rating of —1 at
post-treatment to a rating of 0 at 6-month follow-up). As another way to assess sustainability, we also examined the frequency of
participants who had a change score that regressed (< 0), stayed the same (0), or improved (> 0) on each of the DLS-GAS areas from
post-treatment to 6-month follow-up.

2.6. Analysis plan

Descriptive statistics were generated for demographic data for participants who completed the 6-month follow-up. An intention-to-
treat approach was used to assess changes in primary and secondary outcomes over time as a function of intervention group assignment
(STRW vs. comparison). We constructed general linear models (GLMs) to examine differences in change scores from post-intervention
to 6-month follow-up (dependent variables) between intervention groups (primary independent variable). To account for potential
confounding factors, each model included covariates for the VABS-3 DLS subdomain’s raw score at post-treatment, grade level (9th/

Table 1
Demographic characteristics of participants for STRW or PEERS.

STRW PEERS p

(n=54) (n = 50)
Age at study entry, mean (SD) 196.3 (15.0) 193.9 (12.3) 0.39
Sex at birth, n (%) 0.004
Male 46 (85.2 %) 30 (60 %)
Female 8(14.8% 20 (40 %)
Grade in school 0.71
9th 15 (27.8 %) 13 (26 %)
10th 9 (16.7 %) 7 (14 %)
11th 17 (31.5 %) 21 (42 %)
12th 13 (24.1 %) 9 (18 %)
1Q, mean (SD) 95.7 (9.5) 101.4 (11.2) 0.006
VABS-3 Standard Scores at Baseline
Communication Domain 66.4 (12.7) 71.2 (13.6) 0.06
DLS Domain 59.6 (18.7) 63.6 (20.7) 0.30
Socialization Domain 64.6 (12.7) 64.8 (11.8) 0.96
Adaptive Behavior Composite 63.6 (10.6) 66.0 (12.2) 0.29
VABS-3 DLS Raw Scores at Baseline
Personal Subdomain 90.4 (9.6) 91.5 (9.6) 0.54
Domestic Subdomain 27.6 (15.3) 30.6 (14.2) 0.30
Community Subdomain 72.5 (10.5) 72.3 (15.0) 0.94
DLS Domain 190.4 (25.5) 194.4 (31.8) 0.48
Race 0.33*
White 45 (83.3 %) 38 (76 %)
Black or African American 3 (5.6 %) 8 (16 %)
Asian 3 (5.6 %) 1(2 %)
More than one race 3 (5.6 %) 1 (2 %)
Other/Unknown 0 2 (4 %)
Ethnicity
Hispanic 2 (3.7 %) 4 (8 %)
Non-Hispanic 51 (94.4 %) 44 (88 %)
Not reported 1(1.9%) 2 (4 %)
Household income 0.12%
< $20,000 2 (3.7 %) 4 (8 %)
$20K-50.0 K 5 (9.3 %) 11 (22 %)
$51K-100K 17 (31.5 %) 14 (28 %)
> $100 K 28 (51.9 %) 21 (42 %)
Not reported 2 (3.7 %) 0
Primary Caregiver Education 0.85
High school degree/GED 2 (3.7 %) 2 (4 %)
Some college 10 (18.5 %) 7 (14 %)
Associate’s degree 11 (20.4 %) 9 (18 %)
College (baccalaureate) degree 16 (29.6 %) 20 (40 %)
Graduate degree 15 (27.8 %) 12 (24 %)

* Fisher Exact Test used for comparison
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10th vs. 11th/12th), sex at birth (male vs. female), and IQ. Because participants were enrolled by groups, we accounted for the non-
independence of observations within these groups by including a clustering variable, which adjusted for potential intra-group cor-
relation and improved the accuracy of standard errors estimates. Results were reported as Least square means (LS-means) with 95 %
confidence intervals for each dependent variable by intervention group. Additionally, we used the Wilcoxon Rank Sum test to compare
changes in DLS-GAS item scores from post-intervention to 6-month follow-up between intervention groups. Statistical significance was
set at p < .05. All analyses were conducted using SAS version 9.4 (SAS Institute Inc, 2013).

3. Results
3.1. Demographics

A total of 54 participants in STRW and 50 participants in PEERS completed the 6-month follow-up, which is a retention rate of
92.9 %. Demographic and participant characteristics of the entire sample are shown in Table 1. There were more females in PEERS
(p =.004). STRW participants had a lower IQ (M = 95.7) as compared to PEERS (M = 101.4), but both groups were within the average
range. Groups did not differ on the VABS-3 DLS domain or subdomains (all p values >.30) at baseline.

3.2. Primary DLS outcomes

3.2.1. VABS-3

The adjusted means and standard errors of the raw scores on the VABS-3 DLS domain and subdomains at post-treatment and 6-
month follow-up from completed participants are shown in Table 2. General Linear Models evaluating the change from post-
treatment to 6-month follow-up on the VABS-3 revealed no statistically significant differences (all p values >.70) on the DLS
domain and subdomains between the STRW and comparison group. This suggests that both groups showed similar progression of skills
from post-treatment to 6-month follow-up. Further, results of the GLM evaluating whether the change score from post-treatment to 6-
month follow-up was significantly different from 0 within the STRW intervention group indicated that participants made improve-
ments in their Personal (p = .007), Community (p = .02), and Total DLS scores (p = .03). PEERS participants demonstrated similar
improvements from post-treatment to 6-month follow-up in their Personal (p = .04), Community (p = .02), and Total DLS scores
(p = .02).When examining the frequencies of participants who improved, stayed the same, and regressed (see Fig. 1), the rates appear
to be somewhat similar between the groups. For example, on the VABS-3 DLS Domestic subdomain, 83.3 % of STRW participants
improved or stayed the same compared to 76.0 % of participants in the comparison group. The results of GLMs evaluating changes on
the VABS-3 DLS domain standard score and subdomain v-scale scores from post-treatment to 6-month follow-up were consistent with
the above analyses done on the VABS-3 DLS domain raw scores (see Supplemental Table 1).

3.2.2. DLS-GAS

Medians for the 4 DLS-GAS area scores and the Total score and the change scores from post-treatment to 6-month follow-up are
shown in Table 3. A Wilcoxon Rank Sum test evaluating the change from post-treatment to 6-month follow-up on the DLS-GAS
revealed statistically significant differences between groups on the mean item score for the areas of Laundry (p = .02) and Money
Management (p = .04). The comparison group made more gains in the skills of laundry and managing money, while both groups
showed similar gains/maintenance of skills in the areas of Morning Routine, Kitchen/Cooking, and Total (all p values >.08). When
examining the frequencies of participants who improved, stayed the same, and regressed (see Fig. 2), those in the comparison group
appeared to improve at higher rates from post-treatment to follow-up in all DLS-GAS areas. For example, on the DLS-GAS Kitchen/
Cooking area, 62.7 % of STRW participants improved or stayed the same compared to 79.6 % of participants in the comparison group.

Table 2
Adjusted mean VABS-3 DLS domain and subdomain raw scores from baseline to both post-treatment and to 6-month follow-up®.
STRW PEERS
(n=54) (n = 50)
Post 6-Month Change Score” P° Post 6-Month Change Score” " p!
Follow-up Post to Follow-up Follow-up Post to Follow-up
Personal 100.0 101.4 1.8 0.007 98.4 100.0 1.4 0.04 0.70
(1.0) (1.0) (0.5, 3.1) (0.9) (0.9) 0.1, 2.7)
Domestic 45.5 44.0 0.04 0.98 38.9 39.1 -0.5 0.67 0.80
(1.9) (1.9) (-3.4, 3.5) (1.8) (1.8) (-1.8,0.8)
Community 85.2 86.6 2.7 0.02 80.5 83.9 2.74 0.02 0.99
(1.8) (1.9) (0.4, 5.1) 1.7) 1.7) (0.3,5.1)
Total DLS 230.8 232.0 4.0 0.03 217.8 222.9 4.3 0.02 0.92
(4.0) 4.1) (0.5, 7.6) 3.7) 3.7) (0.7,7.9)

@ Results reported as LSMeans with standard errors from GLMs after controlling for grade, gender, and IQ.

P Change score reported as adjusted LSMeans with 95 % confidence intervals after controlling for grade, gender, IQ, and post-intervention scores.
¢ p-value based on GLMs testing whether the change scores are significantly different than zero within intervention group.

d p-value based on GLMs testing the difference in change scores between intervention groups.
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Fig. 1. Frequency of participants who regressed, stayed the same, or improved from post-treatment to 6-month follow-up on the VABS-3 DLS Subdomains.
*The change score on the VABS-3 DLS subdomains from post-treatment to 6-month follow-up was categorized as regressed (< —5), stayed the same
(-5 to +5), or improved (>5).

Table 3
Median item scores and change scores from baseline to both post-treatment to 6-month follow-up with interquartile range in brackets on the DLS-GAS
for STRW and PEERS.

STRW PEERS p

Median Median

(Interquartile Range) (Interquartile Range)
Baseline -2.0 (0.0) -2.0 (0.0) -
Morning Routine
Post-Treatment -0.5 [-1.5, 1.0] -1.0 [-2.0, 0.0] -
6-Month Follow-Up -0.3 [-1.0, 1.5] -1.0 [-1.5, 0.5] -
Change Score from Post to Follow-Up 0.0 [0.0, 1.0] 0.0 [0.0, 1.0] 0.99
Kitchen/Cooking
Post-Treatment -0.5 [-1.0, 1.0] -1.8 [-2.0, —1.0] -
6-Month Follow-Up -1.0 [-1.5, 1.0] -1.0 [-2.0, 0.0] -
Change Score from Post to Follow-Up 0.0 [-1.0, 0.5] 0.0 [0.0, 0.5] 0.08
Laundry
Post-Treatment -0.5 [-1.0, 1.0] -1.5 [-2.0, —1.0] -
6-Month Follow-Up -0.5 [-1.0, 1.5] -1.0 [-2.0, 0.0] -
Change Score from Post to Follow-Up 0.0 [-0.5, 0.0] 0.0 [0.0, 1.0] 0.02
Money Management
Post-Treatment -1.0 [-2.0, 0.0] -2.0 [-2.0, —1.0] -
6-Month Follow-Up -1.0 [-2.0, 0.5] -1.0 [-2.0, 0.0] -
Change Score from Post to Follow-Up 0.0 [-1.0, 0.0] 0.0 [0.0, 1.0] 0.04
Total DLS-GAS
Post-Treatment -0.5 [-1.0, —0.1] -1.0 [-1.5, —0.5] -
6-Month Follow-Up -0.5 [-1.0, 0.3] -1.0 [-1.3, —0.3] -
Change Score from Post to Follow-Up 0.3 [-0.5, 0.6] 0.2 [-0.6, 0.8] 0.87

4. Discussion
4.1. Summary of results on the VABS-3 and DLS-GAS

The results of the current study indicate that the clinically meaningful gains that autistic teens who received the STRW intervention
had at post-treatment, were maintained or improved for the majority of teens (see Fig. 1) at the 6-month follow-up in the VABS-3
subdomains of Domestic (83.3 %), Community (85.2 %), and Personal (90.7 %) (see also Duncan, Meinzen-Derr, et al., 2021). This
also aligns with the findings that STRW participants demonstrated improvements significantly greater than 0 from post-treatment to
6-month follow-up in Personal, Community, and Total DLS raw scores on the VABS-3. Further, there were no statistically significant
differences between the STRW intervention group and the comparison group, suggesting that the groups had similar progression of
DLS on the VABS-3 from post-treatment to 6-month follow-up. Of note, participants who received the STRW intervention had a mean
VABS-3 DLS domain standard score (M = 81.7) that was approaching the average range at the 6-month follow-up, while those in
PEERS had a mean score in the Moderately Low range (M = 77.4) (see Supplemental Table 1). STRW participants also demonstrated
mean VABS-3 Personal and Community subdomain scores within the average range, while those in PEERS did not have any VABS-3
DLS subdomain scores in the average range.

On the DLS-GAS, the majority of adolescents who received STRW maintained their gains or progressed from post-treatment to 6-
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Fig. 2. Frequency of participants who regressed, stayed the same, or improved from post-treatment to 6-month follow-up on the DLS-GAS areas. *The change
score on the 4 DLS-GAS areas from post-treatment to 6-month follow-up was categorized as regressed (< 0), stayed the same (0), or improved (> 0).

month follow-up to post-treatment (see Fig. 2) in the areas of Morning Routine (76.0 %), Laundry (56.9 %), Cooking (62.7 %), and
Money Management (63.3 %). However, compared to the STRW group, the comparison group made significantly larger DLS gains from
post-treatment to follow-up in the Laundry and Money Management areas of the DLS-GAS, but not in the Morning Routine or Cooking
areas.

Taken together, the results indicating sustained treatment gains for autistic adolescents who completed the STRW intervention are
similar to what has been found primarily in research examining the efficacy of social skills interventions (Jonsson et al., 2019; Lau-
geson et al., 2012). For example, a study examining the long-term follow-up of the PEERS intervention found that while adolescents
made statistically significant improvements in having get-togethers from baseline to post-treatment, these gains were maintained (but
were not statistically significant) from post-treatment to follow-up (Mandelberg et al., 2014a; Mandelberg et al., 2014b). However, it is
still clinically meaningful that autistic teens and their caregivers reported having a similar number of get-togethers at follow-up and
suggests continued use of skills to make and keep friends as they initiated and attended get-togethers with same-aged peers.

4.2. Refinements to the STRW intervention

Overall, while most teens who completed STRW were maintaining or gaining DLS at the 6-month follow-up, we would ideally want
to see continued growth in other age appropriate DLS so that the gap between chronological age and DLS can continue to be narrowed.
Based on feedback that we have received from caregivers, teens, and STRW therapists, we have taken steps to further refine the STRW
intervention to facilitate continued progression of DLS after the intervention has ended. Specifically, we have developed a training for
STRW therapists and have also updated the STRW manual for therapists to not only provide a detailed and comprehensive overview of
the intervention content, but also instruction on how to address critical topics when collaborating with caregivers and teens. For
example, caregivers, teens, and therapists provided feedback on the need to make DLS goals feasible so that they can easily be
incorporated into the family’s daily/weekly rhythm. Most caregivers reported that they clean, cook, and do laundry throughout the
course of a normal week and it may be easier and more doable for them to teach, model, or allow for practicing of the teen’s DLS goal
during these “real life” moments (e.g., providing instruction on chopping vegetables while making a stir-fry dinner, modeling how to
use the washing machine when starting a load of laundry). Taking advantage of “real life” moments eliminates caregivers feeling like
they need to schedule specific days/times to work on DLS goals. The STRW manual now provides detailed discussion and examples for
therapists on how they can work with caregivers and teens to identify “real life” moments when targeting DLS goals. Incorporating the
teaching and practicing of DLS into everyday life may make it more likely that DLS are maintained over time.

The STRW intervention manual has been refined to help teens and their caregivers identify the individualized evidence-based
strategies (e.g., technology, checklists, video modeling, visual supports) that are most effective as they work towards their DLS
goals. In each session, therapists not only introduce new strategies to help with learning and practicing DLS, but also identify the
evidence-based strategies that were successfully and not successfully utilized to meet DLS goals. For example, many teens had success
using a checklist to learn the steps for their morning routine and the steps for doing laundry, so this strategy could be used for many
other skills such as cleaning one’s bedroom and packing their backpack for school each morning. The use of consistent and successful
evidence-based strategies for acquiring age appropriate DLS may promote both maintenance and continued growth of skills.

Lastly, in order to increase the likelihood of building and mastering DLS after the STRW intervention ends, several refinements have
been made to the manual. For example, in the final session, caregiver and teen dyads now work together to set DLS goals for the future
(e.g., the next 3-6 months) and discuss a plan for targeting these DLS goals (e.g., use of a contract to target the new DLS goals,
identifying possible rewards). In the final caregiver group session, the therapist now discusses ideas for how to continue to target DLS
in the future (e.g., identifying an accountability partner, continuing to utilize the DLS contract).

Our team has also received feedback from caregivers on different ideas for supporting them as they work on helping their teen to
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build DLS after completing the STRW intervention. For example, some caregivers expressed interest in holding monthly or quarterly
caregiver group sessions facilitated by the STRW therapist to discuss questions, get updates on DLS goals and progress, and problem
solve any barriers that may have arisen. As another option, the caregiver/teen dyad could meet monthly or quarterly with the STRW
therapist to get an update on current DLS goals being targeted and also learn a new DLS. Both teens and caregivers have suggested
possible DLS that they would like assistance on targeting after finishing the STRW intervention including cleaning the bathroom,
healthcare issues such as medication management and making medical appointments, online banking, personal hygiene specific to
working a part-time job, cooking an entire meal, household maintenance, and time management strategies (e.g., using a calendar app
or planner). Our team has also developed several booster sessions (e.g., health care and first aid, cleaning a bathroom) and we will
begin piloting these with families who have completed the STRW intervention to determine how these may impact longer-term DLS
gains.

4.3. Gains demonstrated by the comparison group

While it is not clear why the comparison group made significant gains on both the VABS-3 and DLS-GAS from post-treatment to 6-
month follow-up, it is possible that simply completing the VABS-3 and DLS-GAS interviews that discusses a teen’s current DLS (both
VABS-3 and DLS-GAS) and evaluates their progress on goals at the baseline, post-treatment, and 6-month follow-up assessments (DLS-
GAS only) may have led to caregivers prioritizing specific DLS goals. For example, one caregiver in the comparison group noted that
she began working on cooking skills with her teen after completing the DLS-GAS and VABS-3. Another probable reason for DLS gains in
the comparison group is that receiving the social skills intervention may have stimulated development of age appropriate DLS that may
not have occurred in the absence of intervention. For example, one parent noted that her daughter began working a part-time job
shortly after beginning the PEERS intervention, which not only helped her practice her social skills, but also led to her building her
money management skills (e.g., using a checking account, budgeting for expenses), domestic skills (e.g., washing her uniform), and her
personal hygiene skills (e.g., regularly showering before going to work). Of note, it seems probable and encouraging that skills and
experiences gained from one intervention may stimulate the acquisition of other developmentally appropriate and interconnected
skills in autistic adolescents. Finally, the teens who completed STRW also made such large gains from baseline to post-treatment (see
Duncan et al., 2023; Duncan et al., 2025), that many of them would have had to demonstrate generalization of skills or mastery in other
environments to increase their DLS-GAS score (see Duncan et al., 2017 for more information on the DLS-GAS score). Conversely, teens
in the comparison group demonstrated fewer gains on the DLS-GAS from baseline to post-treatment, such that it may have been more
feasible for them to demonstrate gains at the 6-month follow-up (e.g., doing a skill with fewer prompts, increasing ability to do certain
steps of a skill). Taken together, maturation, increased social experiences and opportunities (e.g., going to the movies or out to dinner
with friends), developmentally appropriate activities and opportunities (e.g., working at a job, moving into a college dorm), and
DLS-GAS measurement factors may have led to the gains in personal, domestic, and community DLS on both the VABS-3 and DLS-GAS
by teens in the comparison group.

4.4. Limitations

The current study has several limitations. While the sample size was larger than previous efficacy studies on the STRW intervention,
additional research with a larger and more diverse group of adolescents and caregivers is needed (e.g., gender, race, socioeconomic
status). The primary outcome measures were both based on caregiver report, which increases the likelihood of bias (e.g., caregivers
were aware of what treatment group they were randomized to). Further, while a strength of the DLS-GAS measure is that it is con-
structed based on an individual’s specific skill level at baseline, this also means that the goals may vary widely between individual
teens at baseline (e.g., one teen may be working on putting dirty clothes in a hamper with 2 caregiver prompts at baseline while
another teen may be working on doing his own laundry independently from start to finish). Additionally, while gains on the DLS-GAS
are meaningful for individual teens, they are not necessarily standardized across teens due to the variability in the goals that are set at
baseline and defining progress that is 50 % and 100 % better than baseline performance. Lastly, it would be ideal to continue to follow
adolescents for longer time periods to determine if the STRW intervention has a lasting effect during the transition from high school to
adulthood (e.g., attending and graduating from college, obtaining and maintaining employment, living independently or semi-
independently, etc.).

5. Conclusions

Overall, the results of the current study provide additional support for the efficacy of the STRW intervention to both build and
maintain age appropriate DLS in autistic adolescents without an ID. Specifically, while we have demonstrated in our previous studies
that autistic teens make clinically meaningful gains in DLS after completing the STRW intervention, the current study is the first to
show that these gains are sustained or improved upon for the majority of teens post-intervention. The STRW intervention shows
promise at closing the gap the between chronological age and DLS, which may improve the likelihood of autistic teens meeting their
individuals goals in employment, college, independent living, and community participation after graduating from high school. Our
team has taken steps to modify the intervention content so that age-appropriate DLS can be feasibly taught and practiced in real-world
settings at home and in the community. We are also planning to examine whether offering options such as booster sessions or
continued caregiver group sessions or caregiver teen/dyad sessions will lead to continued DLS gains after the STRW intervention.
Finally, we plan to explore whether autistic teens who complete the STRW intervention have improved adult outcomes in areas such as
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obtaining part-time or full-time employment or graduating from college.
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