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Abstract We previously reported a 2 X 2 randomized clini-
cal trial of atomoxetine (ATX) and parent training (PT) for
attention deficit hyperactivity disorder (ADHD) symptoms
and behavioral noncompliance in 128 children with autism
spectrum disorder, ages 5—14 years. Children were rand-
omized to one of four conditions: ATX alone, placebo alone,
ATX + PT, or PT + placebo. Both ATX and PT improved
some indices of ADHD and behavioral compliance. In this
report, we describe parent stress over time and across condi-
tions. All four treatments improved parent self-rated stress
from baseline to week 10. However, there were no statis-
tically significant differences between treatment groups.
Significantly more improvement in parent stress scores was
observed for clinical responders than non-responders.
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Introduction

A significant proportion of children with autism spectrum
disorder (ASD) present with behavior and emotional prob-
lems (Kanne and Mazurek 2011; Lecavalier 2006). Disrup-
tive behavior disorders are especially common. Approxi-
mately 25% of children with ASD meet diagnostic criteria
for either oppositional defiant disorder (ODD) or conduct
disorder (CD) (Kaat and Lecavalier 2013). Rates of ADHD
appear to be higher (Gadow et al. 2005; Leyfer et al. 2006;
Simonoff et al. 2008).

Parents of children with ASD report high levels of stress
(Karst and Van Hecke 2012; Hayes and Watson 2013). The
stress seems exacerbated by the presence of comorbid exter-
nalizing behavior problems (Baker et al. 2003; Lecavalier
et al. 2006). This is not unique to ASD. In their meta-anal-
ysis on parent stress in children with ADHD, Theule et al.
(2012) found that severity of ADHD and symptoms of exter-
nalizing behaviors such as non-compliance and aggression
were significant predictors of parent stress.

It is widely believed that interventions targeting core
features of ASD or behavior problems will have the added
advantage of reducing parent stress. Despite this belief,
there are few data on this topic in children with ASD,
and these data are difficult to interpret because of limita-
tions in study design or small sample sizes. In one of the
few larger controlled trials, Tonge et al. (2006) reported
that parents of young children newly diagnosed with ASD
(n=105) improved on the General Health Questionnaire
with 20 weeks of parent education and either counseling
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or behavior management training, relative to a noninter-
vention control group. Recently, Iadarola et al. (2017)
reported improvements in parental competence and reduc-
tions in parent stress and strain in a randomized clini-
cal trial (RCT) with 180 young children with ASD and
disruptive behaviors. Benefits were seen in both the par-
ent training (PT) condition and an active comparator, but
were significantly greater in PT.

Several studies have reported on the impact of inter-
ventions to reduce parent stress in children with ADHD
and other disruptive behaviors (Lundahl et al. 2006). In
the largest study of its kind (n =579 randomized to one of
four conditions and followed over 14 months), the Mul-
timodal Treatment Study of ADHD (MTA) failed to find
differences between groups on the Parenting Stress Index
(PSI) (Wells et al. 2000). Similarly, Abikoff et al. (2007)
examined PSI scores in a 4-week trial of methylphenidate
in 114 preschoolers with ADHD. There was no signifi-
cant difference in the PSI ratings of parents of children
in the methylphenidate and placebo groups, with mean
total scores decreasing in both groups from baseline to
end of study. Van Den Hoofdakker et al. (2007) reported
on parent stress in a 5-month effectiveness study of PT in
94 children with ADHD. Although the PT enhanced the
effectiveness of routine treatment of children on some
variables, it did not reduce ADHD symptoms or parent
stress on the PSI. Reductions in parenting stress were
comparable in both treatment groups, with only trivial-
to-small effect sizes.

We recently reported a 10-week 2 X2 RCT of indi-
vidual and combined treatment with atomoxetine (ATX)
versus placebo and PT vs no PT for ADHD symptoms
and behavioral noncompliance in 128 children with ASD.
This study represented an opportunity to examine the dif-
ferential impact of PT, medicine, and their combination
on parent stress. Aiming to add to the limited literature
on PT and parent stress in ASD, our first research ques-
tion addressed whether we would observe changes in
parent stress in this large sample and, if so, whether the
changes would differ among the four treatment groups.
We hypothesized that scores would decline across all
groups but that the decline would be smaller in the pla-
cebo group compared to the active treatment groups
(ATX, PT, or both). Our second research question asked
whether clinical responder status at the end of the study
would be associated with change in parent stress. With the
supposition that decreases in parent stress would accom-
pany decreases in disruptive behavior, we hypothesized
positive clinical responders would have bigger reductions
than nonresponders in parent stress from baseline to study
end point.

Method
Procedures

We previously described the background, methods, and
week 10 results of this clinical trial (Handen et al. 2015).
Briefly, the study was a three-site, randomized, parallel-
groups, placebo-controlled trial of 128 children with ASD
and ADHD, age 5-14 years. Randomization was stratified
by site in equal numbers to one of four conditions (32 in
each condition): ATX + PT, ATX-alone, PT + Placebo, or
Placebo-alone, and balanced by mental age (MA <6 years
vs. > 6 years). During the acute trial, ATX assignment was
double-blind and PT assignment was single-blind: known by
only the family, behavior therapist, and study coordinator,
while other study personnel, including staff raters, remained
blinded. Visits initially occurred weekly to assess medica-
tion response, monitor adverse events and adjust doses. Final
dose adjustments were made at week 6, with subsequent
monitoring at weeks 8 and 10. Families assigned to PT met
weekly for up to nine one-to-one sessions with a clinician for
60 to 90 min. Variations of the PT manual, which three of
the authors of this article helped develop, were used in two
prior RCTs of children with ASD and behavioral problems.
The PSI (described below) was completed at baseline and at
the end of the 10 weeks. For patients who terminated early,
the PSI was completed at the last visit.

At Week 10, participants were considered ADHD
Responders (having a favorable ADHD outcome) if they
received a Clinical Global Impressions—Improvement
(CGI—I) rating of 1 or 2 (much or very much improved)
for ADHD symptoms by a blinded evaluator and >30%
decrease on the ADHD subscale of the parent-rated Swan-
son, Nolan, and Pelham Scale Fourth Edition (SNAP-1V).
Participants were classified as Noncompliance Respond-
ers (achieving a favorable noncompliance outcome) if they
received a CGI-I Improvement rating of 1 or 2 for Non-
compliance by the blinded evaluator and >30% decrease on
the mean severity score on the Home Situations Question-
naire—PDD version (described below). All procedures were
approved by each institution’s IRB.

Participants

Participants were 128 children, age 5.0 to 14.11 years, with
a mental age > 24 months, based upon either the Stanford-
Binet—>5th Edition (Roid 2003) or Mullen Scales of Early
Learning (Mullen 1995). All participants had an ASD diag-
nosis based upon the Autism Diagnostic Interview—Revised
(Rutter et al. 2003) and expert clinical evaluation that
included interview, observation, and DSM-IV-TR checklist
(APA 2000). ASD included autistic disorder (n=57, 44.5%
of sample), pervasive developmental disorder not otherwise
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specified (n=50, 39.1% of sample), and Asperger’s disor-
der (n=21, 16.4% of sample). Participants had to exhibit
problematic overactivity and/or inattention at both home and
school, defined as mean item score > 1.5 on both the parent-
and teacher-completed SNAP-IV as well as CGI-severity
score > 4. Participants were enrolled in the study regardless
of severity of noncompliance scores. Consequently, not all
participants displayed clinically significant noncompliance.
Participants had to be free of all psychotropic medications
for two weeks prior to randomization. We excluded chil-
dren with significant psychiatric disorders other than ASD,
ADHD, and DBD, medical conditions, or abnormalities on
routine laboratory tests and ECG. Table 1 shows partici-
pant characteristics. There were no significant differences
on demographic variables except for the percentage of chil-
dren in regular education classrooms, where the placebo
group had significantly fewer participants in special educa-
tion. Importantly, there were no differences across condi-
tions in ASD subtype (p =0.85). There were also no differ-
ences across groups on parent-rated symptoms of ADHD
and ODD symptoms (p > 0.84) or on categorical diagnoses
(116 of the 128 children met criteria for ADHD combined
subtype).

In approximately 90% of cases, the mother provided
the ratings. The average age was 39.4 years (SD=7.0) for

Table 1 Participant demographics by randomized treatment group

mothers and 41.2 years (SD=8.2) for fathers. There was
no association between parental age and PSI change score.

Measures

Parenting Stress Index-Short Form (PSI-SF; Abidin 1995).
The PSI was designed to identify potentially dysfunctional
parent—child systems. It was derived from the full length
PSI and contains 36 items distributed among three sub-
scales with 12 items each: parental distress, parent—child
dysfunctional interaction, and difficult child. Items are rated
on a 5-point scale ranging from Strongly agree to Strongly
disagree. The PSI-SF has good test re-retest reliability and
internal consistency. The correlation between the 101- item
PSI and the PSI-SF is 0.94 (Abidin 1995).

Clinical Global Impressions (CGI; Guy 1976). The
CGI includes scales for severity and improvement. The
CGI-Severity (CGI-S) is scored from “1” (normal) to “7”
(extremely ill). The CGI-Improvement (CGI-I) score ranges
from “1” (very much improved), through “4” (no change),
to “7” (very much worse). The CGI was completed by a
blinded evaluator based on parent/child interviews, observa-
tion, and review of parent and teacher ratings. Separate CGI
ratings were obtained for ADHD and noncompliance.

Variable ATX+PTN=32 ATX N=32 Placebo+PT N=32 Placebo N=32 p Value com-
paring groups
Age 8.0(1.9) 8.6 (2.3) 7.7 (1.5) 8.2(2.4) 0.29
(6] 83.3 (21.6) 78.7 (25.9) 77.9 (25.7) 86.7 (23.7) 043
% Autistic disorder 37.5% 43.8% 43.8% 53.1% 0.70
% Asperger’s 15.6% 21.9% 15.6% 12.5% 0.84
% PDD-NOS 46.9% 34.4% 40.6% 34.3% 0.73
% Male 96.9% 81.3% 84.4% 78.1% 0.13
% Caucasian 87.5% 84.4% 81.3% 75.0% 0.67
% African American 3.1% 6.3% 6.3% 15.6% 0.39
Family income
>$60K 56.3% 46.9% 53.1% 56.3% 0.91
<$60K 43.7% 53.1% 46.9% 43.7%
% Regular Ed 43.7% 28.1% 46.9% 65.6% 0.028
% Special Ed 56.3% 71.9% 53.1% 34.4%
ADHD
CGI-S moderate 9 (28%) 9 (28%) 7 (22%)* 9 (28%) 0.44
Marked 19 (59%) 15 (47%) 18 (58%)* 12 (38%)
Severe/extreme 4 (13%) 8 (25%) 6 (19%) 11 (34%)
Non-compliance
CGI-S mild 2 (6%) 1 (3%) 1 B3%)* 1 (3%) 0.90
Moderate 19 (59%) 16 (50%) 17 (53%)* 15 (47%)
Marked/severe 11 (35%) 15 (47%) 13 (41%)* 16 (50%)

*] patient with missing data
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Swanson, Nolan, and Pelham Scale (SNAP-1V; Bus-
sing et al. 2008). The SNAP-IV parent and teacher scales
were used to measure ADHD and oppositional symptoms at
home and school. The SNAP-IV, ADHD, and ODD sections
include the 18 DSM-IV symptoms of ADHD (9 inattention
and 9 hyperactive/impulsive items) and 8 symptoms of ODD
rated on a 0-3 scale. A mean item score of 1.5 on the par-
ent and teacher SNAP-IV 18-symptom combined ADHD
items, or the 9-symptom hyperactive-impulsive items, or
the 9-symptom inattentive items served as a study inclusion
criterion.

Home Situations Questionnaire-PDD (HSQ-PDD;
Chowdhury et al. 2010). The HSQ-PDD was completed by
parents to assess noncompliance. Originally developed to
assess noncompliance in typically developing children with
disruptive behavior, the HSQ was adapted to evaluate behav-
ioral noncompliance in children with ASD. Items are rated
on 10-point Likert scales, ranging from O to 9. The HSQ has
good psychometric properties and is sensitive to treatment
effects (Chowdhury et al. 2016; Handen et al. 2015).

Aberrant Behavior Checklist (ABC; Aman et al. 1985a,
b) is a 58-item parent-rated measure of behavior problems.
Each item is rated on a Likert scale from O (not a problem)
to 3 (severe in degree). The ABC contains five subscales: (I)
irritability (15 items), (I) social withdrawal (16 items), (III)
stereotypic behavior (7 items), (IV) hyperactivity/noncom-
pliance (16 items), and (V) inappropriate speech (4 items).
The ABC has good psychometric properties in children with
ASD (Kaat et al. 2014).

Developmental/Cognitive Functioning. The Stanford-
Binet Fifth Edition (SB-V; Roid 2003) or the Mullen Scales
of Early Learning (MSEL; Mullen 1995) were used to assess
cognitive functioning. The Mullen was administered to chil-
dren who did not achieve a basal score on the abbreviated
SB-V.

Data Analysis

Changes in PSI score over time were analysed using the
MIXED procedure in SAS, v9.4 (SAS Institute, Inc., Cary,
NC). Model fit and normality assumptions were assessed by
examination of residuals. Linear mixed models for repeated
measures were used with site (3 levels), treatment group
(4 levels), and time x treatment interaction as fixed factors,
while subjects were a random factor. Missing data due to
early termination of the trial were handled using last obser-
vation carried forward. One participant withdrew consent at
baseline (no PSI survey collected) and an additional five par-
ticipants exited the study either before the start of treatment
or right after the first visit and did not complete the end-of-
study PSI. In all, 99 participants had PSI collected at the
end of 10-week treatment. The remaining 23 were collected
at weeks 1 (n=1),2 (n=3),3(n=1),4 (n=4),5(n=5),6

(n=3), and 8 (n=6). Sensitivity analyses using the missing-
at-random assumption for missing data were implemented in
the mixed procedure to ensure that conclusions were robust.

We reported the relationship between percent change on
the PSI and other clinical measures with Spearman Rank
correlations because data were not normally distributed.
Percent change was calculated by subtracting the score at
baseline from the score at study endpoint and dividing it by
the baseline score. Sensitivity analyses were conducted by
examining absolute change and percentage change to control
for baseline scores. There were no differences in results.
Here, we report scores based on percentage change.

Results

Table 2 shows PSI total and subscale scores from baseline
to study endpoint for each of the four experimental groups.
Overall, the total stress score declined significantly from
98.4 to 91.2 (p <0.001). Changes in stress scores among
the four groups were not significantly different (p =0.624).
Additionally, we looked at the effects of PT alone and
in combination with drug versus no PT (ATX +PT and
PT + placebo treatment groups vs the ATX alone and pla-
cebo alone groups), as well as the effect of ATX alone and
in combination with PT versus placebo (ATX +PT and ATX
alone versus PT + placebo and placebo alone). There was no
statistically significant effect for PT or ATX on parent PSI
total score (p =0.754 and 0.542 respectively). Similar pat-
terns were observed for all three PSI subscales.

Table 3 shows the difference in total and subscale PSI
scores from baseline to study endpoint by clinical responder
status (i.e., the combination of CGI-Improvement of 1 or
2 +30% score reduction) for each of the four experimental
groups. Both the ADHD and non-compliance response status
at the end of the acute phase were associated with significant
stress reductions. The 44 ADHD positive responders had a
total stress score reduction of 13.6 + 14.6 points, which was
significantly more than the 78 non-responders who saw their
total stress score increase slightly (—3.9+14.0; p=0.004).
Once again, the differences among the four treatment groups
were not statistically significant (p =0.726). Similarly, the
38 non-compliance positive responders saw their total stress
scores decline by 15.1 +13.0 points, which was significantly
more than the 84 non-responders (3.9+ 14.5; p=0.001). The
differences among the four groups were not statistically
significant (p =0.525) although ATX + PT always had the
largest change for noncompliance responders. Finally, we
examined the effects of PT alone and in combination with
drug (ATX +PT and PT + placebo treatment groups vs the
ATX alone and placebo groups), as well as the effect of
ATX alone and in combination with PT (ATX+PT and ATX
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Tablg 2 PSIscores from Baseline End Changes Effect size  p Value for
baseline to study endpoint by mixed model
experimental groups
PSI total score
ATX+PT 100.3+17.5,n=32 93.4+19.6,n=30 —-7.4+153 048 0.014
ATX 101.8+19.6,n=32  92.8+20.4,n=31 -9.0+16.0 0.56 0.004
PT +placebo  96.7+21.3,n=31 88.5+24.3,n=31 —-8.2+169 0.49 0.011
Placebo 94.7+20.6,n=32 89.9+21.7,n=30 —-4.8+11.1 043 0.025
Overall 98.4+19.8,n=127 91.2+21.4n=122 —-7.4+14.9 0.50 <0.0001
PD
ATX +PT 30.3+9.5,n=32 27.6+8.2,n=30 -33+7.0 047 0.023
ATX 31+9.3,n=32 28.8+9.7,n=31 -22+68 0.32 0.083
PT+placebo  30.6+10.3,n=31 28.2+11.8,n=31 —-24+87 0.28 0.135
Placebo 28.8+9.1,n=32 26.7+8.3,n=30 -23+6.7 0.34 0.077
Overall 30.2+9.5,n=127 27.8+9.5,n=122 -25+73 0.34 0.0003
PCDI
ATX +PT 29.6+5.7,n=32 28.8+6.2,n=30 -0.7+52 0.13 0.444
ATX 29.5+£6.9,n=32 27.5+53,n=31 -1.7+£58 0.29 0.085
PT +placebo  27.8+7.2,n=31 25.7+7.3,n=31 —-2.1+49 043 0.025
Placebo 274+6.6,n=32 26.3+7.0,n=30 -1.1+3.8 0.29 0.110
Overall 28.6+6.6,n=127 27.1+6.5,n=122 —-14+49 0.29 0.002
DC
ATX +PT 40.4+7.31,n=32 37.1+9.5,n=30 -34+62 0.55 0.005
ATX 41.3+7.56,n=32 36.5+9.2,n=31 -5.1+79 0.65 0.001
PT+placebo  38.3+8.33,n=31 34.5+8.8,n=31 -3.7+64 0.58 0.003
Placebo 38.5+9.11,n=32 37+9.9,n=30 —-14+43 0.33 0.085
Overall 39.7+8.11,n=127 36.3+9.3,n=122 -34+6.4 0.53 <0.0001

PD parental distress, PCDI parent—child dysfunctional interaction, DC difficult child

alone vs PT + placebo and Placebo alone). There was no PT
effect (p =0.631) or ATX effect on parent stress (p =0.950).

Next, we posed the question whether changes in ADHD
symptoms, behavioral noncompliance, irritability, or social
withdrawal accounted for some or most of the changes
observed in parent stress. Table 4 shows Spearman Rank
correlations between percent change on PSI total score
and percent change on other behavior problem measures
(n=122). All the associations were statistically significant
and of similar magnitude, with the ABC Irritability being
the most correlated (r=.42) and ABC-Lethargy the least
correlated (r=.30).

Finally, we conducted a series of exploratory multiple
regressions with stepwise variable selection in an attempt to
quantify how much of the change in total parent stress could
be accounted for by reported changes in child outcomes.
The mother’s education level, treatment group, and percent
changes of the child outcomes (HSQ-PDD, ABC subscales,
SNAP subscales), were included as dependent variables in
the models. Sensitivity analyses were also conducted using
the square root transformation of the PSI percent change
as a dependent variable. Depending on the combination of
variables, R? was between 0.20 and 0.25. For example, when
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only the HSQ-PDD was entered in the model, 20% of the
variance was accounted for. Adding the remaining variables
did not significantly increase R>.

Discussion

Many professionals believe that interventions effective in
ameliorating behavior problems may have the added advan-
tage of reducing parent stress. This study provided a good
opportunity to examine this question in a large sample of
children with ASD and comorbid ADHD receiving PT,
ATX, and their combination. Our data showed that PSI
scores declined in all four experimental groups. The aver-
age total PSI score reduction across conditions was 7.4
points. This corresponds to about one-third SD and a drop
of 7% when comparing to the baseline values. This sug-
gests a modest added benefit of the study interventions to
parent well-being. Interestingly, there was no statistically
significant differentiation among groups, although changes
in the placebo group were smaller than the three other
groups (PSI total score of —4.8 for placebo versus — 7.4, for
ATX+PT, —9.0 for ATX alone, and — 8.2 for PT + placebo).
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Table 3 Difference in total and subscale PSI scores from baseline to study endpoint by clinical responder status
ADHD response status Noncompliance response status
Non-responder Responder p Value Non-responder Responder p Value
PSI total
ATX+PT -43+129,n=16 —-11.1+17.4,n=14 0.197 —-3.7+14.0,n=23 -21.1+11.1,n=7 0.006
ATX —-3.7+13.6,n=16 —-147+16.8,n=15 0.049 -45+13.5,n=17 —14.4+17.6,n=14 0.077
PT + placebo —-39+17.6,n=22 —18.7+£9.2,n=9 0.023 -44+194,n=19 —-143+99,n=12 0.108
Placebo -37+12.1,n=24 -9.17+4.12,n=6 0.509 —-37+11.8,n=25 —-102+3.6,n=5 0.431
Overall -39+14.0,n=78 —13.6+14.6,n=44 0.004 —-39+145,n=84 —15.1+13.0,n=38 0.001
PD
ATX+PT -19+7.7,n=16 -49+6.0,n=14 0.247 —-1.8+46.9,n=23 -83+4.7,n=7 0.035
ATX 09+5.6,n=16 —-5.5+6.6,n=15 0.018 —-09+5.0,n=17 -3.7+85,n=14 0.347
PT + placebo —-0.5+8.8,n=22 —-7.1+£6.6,n=9 0.032 -0.3+93,n=19 —-5.7+6.6,n=12 0.082
Placebo —-19+73,n=24 —-3.7+27,n=6 0.634 —-19+7.2,n=25 -4.0+29,n=5 0.613
Overall —-09+75,n=78 —-54+59,n=44 0.004 —-13+72,n=84 —-52+6.8,n=38 0.012
PCDI
ATX+PT —-04+4,n=16 —-1.0+6.5,n=14 0.781 0.6+5.1,n=23 -49+33,n=7 0.024
ATX —-1.5+6.1,n=16 —-19+5.6,n=15 0.966 -05+5.8,n=17 -32+55,n=14 0.156
PT + placebo —-1.6+5.4,n=22 -33+3.2,n=9 0.644 —-13+58,n=19 —-33+27,n=12 0.401
Placebo -1.0+3.9,n=24 —-1.5+3.5,n=6 0.834 -09+3.9,n=25 —-22+34,n=5 0.795
Overall —-12+4.8,n=78 —-19+52,n=44 0.802 —-05+5.1,n=84 —-34+4.1,n=38 0.023
DC
ATX+PT -19+53,n=16 -52+69,n=14 0.138 —-2.0+5.7,n=23 —-8.0+£6.0,n=7 0.028
ATX -3.1+£6.1,n=16 -73+9.1,n=15 0.059 -3.1+5.8,n=17 —-7.5+9.5,n=14 0.058
PT + placebo —-1.9+6.43,n=22 -82+3.8,n=9 0.011 —-27+77,n=19 —-53+3.4,n=12 0.293
Placebo —-0.8+4.5,n=24 -4.0+1.7,n=6 0.238 —-09+4.5,n=25 -40+19,n=5 0.302
Overall —1.84+5.5,n=78 —-64+69,n=44 0.001 —-21+59,n=84 —-6.5+6.6,n=38 0.003

PD parental distress, PCDI parent—child dysfunctional interaction, DC difficult child

Table 4 Correlations between percent reduction of PSI total score
and improvement on behavior problem measures

Measures Correlation p Value
HSQ-PDD 0.40 <0.0001
ABC-Irritability 0.42 <0.0001
ABC-Hyperactivity 0.33 0.0002
ABC-Lethargy 0.23 0.0112
SNAP-Inattention 0.35 <0.0001
SNAP-Hyperactivity 0.33 0.0002
SNAP-ADHD 0.34 0.0001
SNAP-ODD 0.30 0.0009

Declines in PSI score in all experimental conditions have
been reported in a number of trials in children with ADHD
without ASD (Wells et al. 2000; Abikoff et al. 2007), as
well as in the Iadarola et al. (2017) study of children with
ASD. This rather small differentiation between treatment
groups and placebo may indicate that treatment effects on
parent stress are modest, requiring much larger samples to
demonstrate differential effect. It is also a testament to the

placebo response, suggesting that meeting regularly with
research staff may contribute to lower overall parent stress,
independent of treatment or placebo group assignment. If so,
it raises the possibility of using regular meetings with para-
professional volunteers as a support for parents. The lack of
specialized effect for PT might also be because symptoms
of ADHD might be more challenging to decrease with our
current intervention compared to other trials focusing more
on disruptive behaviors such as tantrums or aggression. In
fact, moderator analyses of a PT trial in preschoolers with
ASD and disruptive behaviors revealed that children with
significant ADHD symptoms improved much less than their
counterparts with fewer ADHD symptoms (Lecavalier et al.
2017).

The duration of the study is of importance when inter-
preting these results. It is possible that 10 weeks is too
brief to allow significant changes to manifest themselves.
This might be especially true in the case of PT where more
time is needed to learn intervention techniques and make
them habitual. In the Iadarola (2017) preschool PT study,
the average total PSI score reduction was 8 points after
12 weeks of treatment, and 12 points after 24 weeks of
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treatment. In addition to the short duration of the trial,
attrition likely influenced our findings. Fourteen families
dropped out before week 6. One would not expect large
effects on parent well-being if little treatment (PT or medi-
cine) was received.

Our hypothesis that positive clinical responders would
have important reductions in parent stress was supported.
In fact, it is the clinical status at study endpoint that was
associated with the largest changes in PSI scores (14 total
PSI points for the ADHD responders and 15 total PSI points
for the Noncompliance responders). In other words, parents
who reported child improvement also reported improve-
ment in their own stress. We can only speculate on causal
mechanisms without proper mediation analyses. It could
be that reduction in stress increases parent availability to
help their child or that improvement in the child’s behav-
ior alleviates parent stress. As with previous analyses, the
differences across conditions were not significant, although
parent stress scores of ATX 4 PT noncompliance responders
declined twice as much as their counterparts in the Placebo
group. The absence of statistical significance is likely due to
the large variances and small sample sizes (n=7 responders
in the ATX +PT group and n=35 responders in the Placebo
group).

In an attempt to explore factors associated with stress
reduction, we examined reduction in ADHD, behavioral
compliance, irritability, and social withdrawal in relation
to parent stress reductions. Our measures of child behavior
change explained about 20-25% of the changes in parent
stress scores. Although this is instructive, it leaves most of
the change unexplained.

The two main limitations of our study included our nar-
row definition of stress and the sample size. The PSI only
measures one aspect of parent stress. Nevertheless, it is
the most frequently used measure of parent stress, thereby
facilitating comparisons across studies. This was one of the
largest intervention studies in the ASD field thus far and one
of only two to examine a combination of treatments. Nev-
ertheless, only 32 children were randomized to each experi-
mental condition, and lack of statistical power may have
undermined detection of treatment effects on parent stress.

In sum, the experience of being in a research study was
associated with a reduction in parent stress. Reduction in
parent stress was significantly associated with child improve-
ment, but the type of treatment was not critical to the amount
of stress reduction. Larger samples are needed for a better
understanding of moderating and mediating variables.
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