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Abstract A Structured Observational Analog Procedure (SOAP), an analogue measure
of parent-child interactions, was used to assess treatment outcome in children with
Autism Spectrum Disorder and serious behavior problems. It served as a secondary
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outcome measure in a 24-week, randomized trial of risperidone (MED; N=49) versus
risperidone plus parent training (COMB; n=75) (ages 4–13 years). At 24-weeks,
there was 28 % reduction in child inappropriate behavior during a Demand Condition
(p=.0002) and 12 % increase in compliance to parental requests (p=.004) for the two
treatment conditions combined. Parents displayed 64 % greater use of positive
reinforcement (p=.001) and fewer repeated requests for compliance (p<.0001). In
the analysis of covariance (ANCOVA), COMB parents used significantly more
positive reinforcement (p=.01) and fewer restrictive statements (p<.05) than MED
parents. The SOAP is sensitive to change in child and parent behavior as a function of
risperidone alone and in combination with PMT and can serve as a valuable comple-
ment to parent and clinician-based measures.

Keywords Autism spectrumdisorder . Autism . Observationalmeasures . Behavioral
interventions . Parent training . Clinical trials

Psychopharmacological trials in children with developmental disabilities, including
Autism Spectrum Disorder (ASD), have often used parent and/or teacher behavior
problem checklists to assess efficacy. These rating tools are dimensional measures
that often include a set of behaviors that are scored on a Likert scale (e.g., “no
problem,” “mild problem,” “moderate problem,“ or “ severe problem”). Behavior
problem checklists can assess a range of target behaviors, including both externaliz-
ing disorders (e.g., ADHD symptoms, ODD symptoms) and internalizing disorders
(e.g., symptoms of anxiety or depression). Such measures have become the standard
for documenting change in behavior in psychopharmacological trials in childhood
behavioral disorders (MTA Cooperative Group 1999; RUPP Autism Network 2002;
2005). Behavior problem checklists offer a number of advantages to researchers.
First, most are well-normed and are able to assess a wide range of domains. Second,
they are fairly easy to administer and can be mailed to teachers for completion. Third,
they have been found to be sensitive to drug effects. Fourth, they allow ratings to be
averaged across time, including both good and bad days, so that the measure is not
biased by one exceptional day that happens to occur at the time of measurement.
Despite their ease of use and record of reliability, these tools also have some inherent
weaknesses, including problems with the rater misunderstanding some items, rater
bias, reluctance of some raters to “say anything bad” about a child, and especially
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cross-rater reliability problems, given that each child usually has a separate rater,
introducing inter-subject variability. Although the scales include instructions, there is
usually no reliability training or calibration for the caregivers who fill them out.

Measures based on direct observation have long been a mainstay of intervention
research in the fields of applied behavior analysis and child psychology (Cunningham
and Barkley 1979; Webster-Stratton 1996; McMahon and Forehand 2003; Taylor and
Hoch 2008). Using various formats, direct observational measures may involve
assessment of behavior in real time or through examination of video recordings.
For example, trained raters may score standardized scales based on observation in the
classroom (Swanson et al. 1998). Alternatively, parents or teachers may compile
“counts” of specific behaviors in school or in the home (Cooper et al. 2007). Within
the ASD and developmental disabilities fields, direct observations have been used to
assess treatment efficacy in a wide range of problem areas, from self-injury (Yang
2003), to increasing food acceptance (Ahearn 2002), to eliminating aggression
(Kahng et al. 2008). Such measures have also been used to assess treatment efficacy
in numerous psychopharmacology trials among a range of childhood disorders,
especially ADHD (e.g., Abikoff et al. 2004; Pelham et al. 2002).

Within the psychopharmacology literature among children with ASD, there has
been less of an emphasis on direct observation, as most studies have focused on
global ratings and behavior problem checklists as the primary assessment measures
(e.g., RUPP Autism Network 2002, 2005; King et al. 2009). Direct observation of
mother-child interactions has been even rarer still. This is an important area of
interest, as improvement in child behavior often influences change in parent behav-
iors. In addition, interventions that seek directly to impact how parents interact with
their children also should use such observations to demonstrate change in parental
behavior. In fact, direct observation has been used to document change in parent and
child behavior in a small number of psychopharmacology trials (although not neces-
sarily among children with ASD). For example, Barkley and Cunningham (1979)
found hyperactive boys to be significantly more compliant during mother-child
interactions when on methylphenidate compared to placebo or no drug. Handen et
al. (1999) used an analogue observation to examine changes in mother-child behavior
in a placebo-controlled trial of methylphenidate in preschoolers with ADHD and
developmental delays. A similar paradigm was used in a placebo-controlled trial of
naltrexone in children with ASD (Kolmen et al. 1995).

Direct observational measures have several potential advantages. First, they can be
conducted blind to the intervention, which may be especially valuable in behavioral
interventions that do not include a blinded placebo control group. Second, behaviors
can be measured at the individual level. By definition, rating scales have a pre-
selected set of behaviors that may not capture individual variation. Third, few rating
scales are well suited to evaluate parent-child interaction, which may be a target of
intervention. Finally, because direct observational methods may measure unique
aspects of treatment outcome, they can serve as a valuable complement to parent
and clinician-based measures.

Potential disadvantages of observational measures also warrant careful consider-
ation. First, measures that assess behaviors in real time may require considerable
training to achieve reliability (Arnold et al. 2000a). Failure to demonstrate reliability
may provide a source of error due to raters. Second, behavioral observational
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measures are constrained to capture a segment of time. Children with disruptive
behavior often show variability in their symptoms. Observation on a “good day” may
contribute to an exaggerated impression of improvement. Conversely, observation on
a “bad day” may underestimate overall improvement. This variability may also
contribute to error. Third, video recordings are vulnerable to technical failure and
missing data. Finally, especially for video recordings, direct observational measures
can be time-consuming and expensive. The time and expense of coding video
recordings obviously goes up stepwise with the sample size.

In a trial comparing risperidone alone versus risperidone plus parent training, the
Research Units on Pediatric Psychopharmacology – Autism Network (RUPP) includ-
ed four types of outcome measures: standardized rating scales, blinded clinician
ratings, blinded assessment of narratives based on parent-defined target symptoms,
and direct observation of mother-child interactions (Arnold et al. 2003; Johnson et al.
2009; Scahill et al. 2009; Aman et al. 2009). The study found that subjects in the
risperidone plus parent training group reported significantly lower scores on stan-
dardized ratings scales (e.g., assessing behaviors such as aggression, tantrums and
self-injury) and blinded clinician ratings (Clinical Global Improvement Scale) than
subjects on medication alone (Aman et al. 2009). The direct observation measure
assessed both parent and child behavior and was based, in-part, upon the functional
analysis literature (the results of the direct observation measure have not been
published elsewhere). The use of functional behavioral analysis involves observing
a child and parent in 3–4 different situations in order to determine the possible
function of the behavior(s) of concern (Hanley et al. 2003; Iwata et al. 1982).
Traditionally, these situations have included five conditions: (1) Alone (where the
child is left alone and provided few if any materials), (2) Play (a control condition in
which the child is provided moderately interesting toys and given intermittent
attention by a parent), (3) Attention (in which the parent is instructed to immediately
attend to the child whenever an agreed upon target behavior occurs), (4) Demand (in
which demands are terminated whenever an agreed upon target behavior occurs), and
(5) Tangible Restrictive (in which highly desirable items are removed from the child
and returned whenever an agreed upon target behavior occurs). The quantitative
outcome measures of interest are counts of maladaptive behavior, compliant behavior
and parent behavior (e.g., use of praise, rapidly repeating demands).

The purpose of the present paper was to examine the ability of a structured direct
observational measure (Standardized Observation Analogue Procedure [SOAP]) to
detect change in both parent and child behaviors. There were three hypotheses of
interest. First, we tested whether the SOAP would show improvement from baseline
to endpoint with risperidone, a treatment of established efficacy in children with ASD
and irritability. Second, we examined whether the SOAP would discriminate between
treatments (medication alone versus medication plus parent training), especially on
observations related to parental behaviors (a primary target of parent training).
Finally, we predicted that change on SOAP measures of child maladaptive behavior
would be associated with changes in the study’s primary outcome measures (the
Home Situations Questionnaire and the Aberrant Behavior Checklist Irritability
subscale). However, we predicted that changes on SOAP measures of parent behavior
were unlikely to be associated with the study’s primary outcome measures, as these
measures were focused on child behavior.
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Methods

Sample Characteristics

Subjects were recruited at three study sites: The Ohio State University, Yale University
and Indiana University. The institutional review boards at each site approved the
investigation. Parents/legal guardians provided written consent to participate in the
study, while children provided assent (when able). Inclusion criteria entailed the fol-
lowing: (a) diagnosis of ASD (autistic disorder, pervasive developmental disorder not
otherwise specified [PDD-NOS], or Asperger’s disorder) based upon clinical evaluation
and corroborated by the Autism Diagnostic Interview—Revised (ADI—R)(Rutter et al.
2003); (b) 4 to 13 years of age, inclusive; (c) IQ≥35 and mental age ≥18 months
(based upon either the Stanford Binet 5th Edition or Mullen–Mullen 1989; Roid
2003); (d) a raw score of ≥18 on the Irritability subscale (ABC-I) of the parent-rated
Aberrant Behavior Checklist (ABC; Aman et al. 1985a); (e) a Clinical Global
Impressions—Severity Score ≥4 (Arnold et al. 2000b); and (f) free of psychotropic
medications for a minimum of two weeks (with the exception of anticonvulsant
therapy for seizures).

Design

A 24-week, double-blind parallel groups design was employed to compare risperidone
alone (MED) versus risperidone plus parent training (COMB). In order to improve our
ability to interest families in study participation, a 3:2 randomization to COMB and
MED was used. Subjects in COMB treatment received parent training from a behavior
therapist trained on the RUPP parent manual (Johnson et al. 2007). All parent trainers
were doctorally-prepared or masters-level clinicians. Parent training sessions (60–
90 min in length) included 11 core sessions and up to 3 optional sessions delivered
over 16-weeks. All sessions were conducted individually, allowing the behavior
therapist to customize the curriculum to match the functioning level (e.g., verbal
vs. nonverbal) and target symptoms (e.g., tantrums vs. aggression) of each child. Two
face-to-face and one telephone booster session were provided between weeks 16 and
24. The training curriculum focused upon teaching antecendent-prevention strategies,
the use of positive reinforcement, compliance training and instructional methods for
teaching new skills. The curriculum included session scripts, activity sheets, video
tapes providing examples of the different skills and homework assignments. Each
family was provided with individualized homework assignments between sessions,
and parents were taught to collect data on children’s behavior. Training was further
individualized by selecting optional sessions that met each family’s needs, including
topics such as toilet training, sleep problems, or implementing a token economy.
Behavior therapists conducted two home visits—the first occurring during the initial
couple of weeks of parent training to assess the home situation in terms of physical
layout, safety issues, etc.; the second after 16 weeks of training to assess compliance
with treatment recommendations (e.g., was there a visual schedule posted in the
bathroom, was there a time out area in the living room).

Prior to initiating the study, therapists were certified by the parent training super-
visors. Approval was based upon reviewing and rating a set of 11 taped pilot patient
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sessions (in which a treatment fidelity level of 80 % was established). All parent
training sessions were videotaped, and 10 % were randomly selected and reviewed
for ongoing fidelity during the five years of the study.

Both the MED and COMB groups were placed on risperidone. The dose of
risperidone was flexibly adjusted to a maximum of 1.75 mg/day for subjects weigh-
ing 14–20 kg, 2.5 mg/day for subjects weighing >20 and ≤45 kg and 3.5 mg/day for
those weighing >45 kg. Subjects who failed to respond to risperidone (or who had
significant side effects, even if the medication dose was decreased) at week 8 were
switched to aripiprazole. [See Scahill et al. 2009 and Aman et al. 2009 for further
details regarding dosing of aripiprazole]

Study Instruments and Dependent Measures

Standardized Observation Analogue Procedure (SOAP)

SOAP observations were conducted in a clinic room (each site had a slightly different
sized room) containing a one-way observation mirror. Only the mother and child were
in the clinic room while study staff observed from behind the mirror. Communication
between parent and staff was maintained via a bug-in-the-ear device and all sessions
were video-taped. A series of four, 10-minute mother-child interactions (conditions)
were conducted once at baseline (Week 0, no medication) and once at study endpoint
(Week 24, risperidone±parent training). The four conditions included: a) Free Play
Condition—Based upon parent selection from a list of available toys, each child was
provided an individualized set of 9 toys comprising three highly desirable, three
moderately desirable, and three neutral toys. Parents were then instructed to interact
and play with their children as they would typically do at home. Free Play served as a
control condition: adult attention was given freely, preferred toys were available, and
no demands were placed upon the child; b) Social Attention Condition—Neutral toys
were placed in the room. Parents were provided with a questionnaire to complete as
well as reading materials. They were instructed to focus on the materials and to
respond to their child’s request for attention as they would typically do at home when
engaged in an important task (e.g., when caring for another child in the home, talking
on the telephone); c) Demand Condition—The same neutral toys from the Social
Attention Condition remained in the room. The parents were provided with a list of
20 standard demands (e.g., “Give me the book”) and asked to select 10 demands that
the child could do but might resist when asked to complete. Appropriate materials
related to the demands were placed in the room, and parents were cued every minute
(via the “bug in the ear” device) to issue one of the demands. The parents were told to
do what they normally did at home when giving their child directions; and d)
Tangible Restriction Condition—Five moderately-to-highly-desirable toys were se-
lected from the toy list (as well as a favorite toy brought from home), and parents
were asked to engage their child in play with one of the toys for about 60 s. Then,
parents were asked (via the “bug in the ear” device) to take the toy from the child and
attempt to manage the child’s behavior (e.g., crying, demanding a return of the toy)
just as they would at home. After about 30 s, the parent was allowed to re-involve the
child with another toy, if the child had not already done so. This sequence of
removing and re-introducing highly desirable toys was repeated five times.
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Coding Procedures The middle five minutes (minutes 3–7) of each SOAP condition
recorded on video was coded by blinded raters. A partial interval recording system
was used, employing a 10-second observe, 5-second record system via the Procoder
System DV software (Tapp 2003). The following six behaviors were coded:

Child Behaviors: a) Inappropriate Behavior included disruptive behaviors (e.g., climb-
ing on furniture, running out of the room, turning out the lights), or more serious behaviors
such as aggression, tantrums and self-injury. Inappropriate behavior was coded as present/
absent across all four conditions. b) Compliance/Noncompliance: This category of
behavior was only coded during the Demand condition. A child was scored as being
compliant if a given request was followed within 60 s. The rationale for such a long time
(versus within 10–20 s) was that some tasks involved a number of steps that could not be
completed within a shorter period (e.g., “find all of the aces in a deck of cards”).

Parent Behaviors: a) Restrictive Comments: These involved statements directed
towards the child with the use of the word(s), “No,” “Don’t,” and “Stop;” b) Positive
Reinforcement: This category included praise as well as other forms of social
reinforcement (e.g., hugs, “high-fives”); c) Repeated Demands (coded only in the
Demand condition): This was the number of times that a parent repeated the same
demand in an effort to get the child to comply; and d) Percent Contingent
Reinforcement: This was defined as positive reinforcement within 20 s of child
compliance (coded only during the Demand Condition).

Interobserver Reliability Agreement Procedures Prior to coding tapes, raters were
trained to reliability with three training tapes. The project coordinator, who had over
10 years of experience conducting behavioral research, served as the trainer as well as
the expert rater. The primary rater was an undergraduate psychology student.
Reliability was determined by dividing the percent agreement (total agreements for
each coded variable for each session) by the total agreements plus total disagreements
times 100 for 10 % of randomly-selected sessions. Percent agreement ranged from
88 % to 100 % (mean) across the six behaviors coded during the SOAP.

Parent Ratings

As reported elsewhere, parents completed a set of standardized questionnaires at the
time of each clinic visit. For the purpose of the present paper, the two primary outcome
measures, the Home Situations Questionnaire (Barkley et al. 1999) and the Irritability
subscale from the Aberrant Behavior Checklist (Aman et al. 1985a), were used.

Home Situations Questionnaire (HSQ; Barkley et al. 1999) The HSQ is a 25-item
parent-rated scale that assesses noncompliant behavior in a variety of everyday
situations (e.g., when at meals, when getting dressed). For situations where problems
occurred, severity was scored on a 1–9 Likert scale (ranging from mild to very
severe). Whereas the original HSQ contained only 20 items, five additional items
felt to be especially pertinent to children with ASD were added for the present study
(e.g., a change in the arrangement of a familiar setting). This modified version was
initially used in our parent-training feasibility study (RUPP Autism Network 2007)
and shows reliability and discriminate validity (Chowdhury et al. 2010). At study
baseline, parents/ caregivers were asked to rate their children’s behavior over the past
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two weeks. During the course of the study, ratings were based upon behavior since
the previous clinic visit. A single HSQ score was calculated by adding all Likert
scores and dividing by 25. Only the baseline and final, 24-week HSQ scores were
used in the current analysis.

Aberrant Behavior Checklist (ABC; Aman et al. 1985a) TheABC is a 58-item, teacher
or parent-completed rating scale comprising the following subscales (a) Irritability (15
items), (b) Lethargy/Social Withdrawal (16 items), (c) Stereotypic Behavior (7 items),
(d) Hyperactivity/Noncompliance (16 items), and (e) Inappropriate Speech (4 items).
Each itemwas rated using a four-point scale (from “not at all a problem” to “the problem
is severe in degree”). The rating scale was empirically derived, has sound psychometric
characteristics, and has been shown to be sensitive to treatment effects (Aman et al.
1985b). Parents/caregivers were asked to rate their child’s behavior using the iden-
tical time as used for the HSQ. Only the ABC-I scores from baseline and the 24-week
visit (or end-point) were used in the current analysis.

Statistical Analysis

Subjects in the study were analyzed on the basis of the Intent-to-Treat principle. For
the initial analysis of SOAP variables, a multiple comparison with the Tukey-Kramer
test was made among four different conditions on Child Inappropriate Behavior.
Changes in parent and child behaviors between baseline and the study endpoint,
within the four SOAP conditions regardless of treatment groups, were evaluated with
paired t-tests. Next, analysis of covariance (ANCOVA) adjusting for baseline values
and sites was conducted to examine the treatment effects (MED vs. COMB) on
changes in SOAP variables. Since there were many zeros on restrictive/positive
raw scores in each condition, Poisson regression model adjusting over dispersion
was used. Last, a correlation analysis was performed using Pearson correlation
coefficients. All analyses were performed using SAS Version 9.2 (SAS Institute
Inc, Cary, NC), with statistical significance set at P less than 0.05 using 2-sided tests.

Results

Subjects

A total of 199 potential participants were screened and 124 (62.3 %) were random-
ized to the study. Forty-nine (39.5 %) were assigned to Medication Only (MED) and
75 (60.5 %) to the Combined Treatment condition (COMB). Eighty-five percent of
the sample (N=105) were male; the mean age for the MED group was 7.5 years (SD=
2.8) and was 7.4 years (SD=2.2) for the COMB group. In the randomized group (N=
124), 81 (65.3 %) were diagnosed with autistic disorder, 35 (28.2 %) with PDD-NOS,
and 8 (6.5 %) with Asperger’s disorder. The two treatment groups were not signif-
icantly different for household income, parental education, or educational placement.
Similarly, most clinical characteristics, including baseline HSQ and ABC-I scores,
did not differ between treatment groups. However, the MED group had significantly
lower scores on the Vineland Adaptive Behavior Scales and IQ test as well as having
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been more likely to be prescribed anticonvulsants at baseline than subjects in the
COMB group. Table 1 provides specific demographic information for the two
treatment groups.

Exposure to Treatment

Subjects assigned to COMB received an average of 10.82 (SD=3.16) parent training
(PT) sessions by week 24. Eighty-seven percent of subjects continued with risper-
idone until the end of the trial; the remaining 13 % of subjects were switched to
aripiprazole by week 8 of the trial.

Outcome Measures

Improvement from Baseline to Endpoint on the SOAP

Prior to collapsing all Child Inappropriate Behavior into a single baseline score across
the treatment groups, we examined scores across the four SOAP conditions. As
would be expected, the lowest rate of Inappropriate Behavior (20 % of intervals)
was noted in the Free Play Condition (parental attention was freely given, preferred
toys were available, and few demands were made of the child). Significantly higher
rates of Inappropriate Behavior were noted in the Social Attention Condition (32 % of
intervals), Demand Condition (40 % of intervals) and Tangible Restriction Condition
(42 % of intervals) (p<.0001). Because this trend was evident in both treatment

Table 1 Subject Demographics
(N=124)

Variable MED (%/SD) COMB (%/SD) p

Gender .45

Male (105) 40 (81.6) 65 (86.7)

Female (19) 9 (18.4) 10 (13.3)

Age 7.50 (2.80) 7.38 (2.21) .86

Race .15

White 34 (69.4) 59 (78.7)

Hispanic 7 (14.3) 4 (5.3)

African American 7 (14.3) 9 (12.1)

Other 1 (2.0) 3 (4.0)

IQ Category .02

Average

Borderline

Mild ID

Moderate ID

PDD Diagnosis .83

Autistic Disorder

PDD-NOS

Asperger’s Disorder
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groups at baseline, we collapsed these scores into a single Child Inappropriate
Behavior index across the treatment groups.

Table 2 provides the means (SDs) for parent and child measures across the four SOAP
conditions (collapsed across the two treatment groups). No statistically significant
decreases in Inappropriate Behavior were noted for either the Free Play or Social
Attention conditions. Conversely, significant decreases were observed in the Demand
(27.5 %, p=0.0002) and Tangible Restrictive conditions (21.4 %, p=0.012). Child
compliance was unexpectedly high at baseline in the Demand Conditions (mean 75 %
(SD 25 %)). Despite this, there was a small, but statistically significant increase in the
rate of compliance (12 %, p=0.004) noted at follow-up. Along with increased
compliance and decreased inappropriate behavior in the Demand Condition, changes
in some parent variables were also noted at 24 weeks. For example, parents showed a
significant increase in their use of positive reinforcement during both the free play
(p=0.004) and demand conditions (p=0.001), used significantly fewer restrictive
statements during the Social Attention condition (p=0.03), and showed a significant
decrease in repeated demands during the Demand condition (p<.0001).

Table 2 Combined treatment groups

SOAP Variable (P = Parent; C = Child) Baseline Endpoint P-valuec

Free Play

Inappropriate Mean % Intervalsa (C) 20 (23) 17 (21) 0.17

Restrictive Mean Raw Scoreb (P) 0.88 (1.72) 1.10 (1.79) 0.27

Positive Mean Raw Scoreb (P) 1.34 (2.01) 2.23 (3.19) 0.004

Social Attention

Inappropriate Mean % Intervalsa (C) 32 (29) 29 (27) 0.41

Restrictive Mean Raw Scoreb (P) 1.45 (3.27) 0.65 (1.51) 0.03

Positive Raw Scoreb (P) 0.30 (0.83) 0.53 (1.24) 0.13

Demand

Inappropriate Mean % Intervalsa (C) 40 (27) 29 (21) 0.0002

Mean % Compliancea (C) 75 (25) 84 (19) 0.004

Restrictive Mean Raw Scoreb (P) 1.49 (2.05) 1.21 (2.06) 0.39

Positive Mean Raw Scoreb (P) 1.48 (1.99) 2.42 (2.62) 0.001

Repeated Mean Raw Scorea (P) 10.25 (7.15) 7.33 (6.61) <.0001

Mean % Contingent Reinforcementa(P) 39 (29) 41 (25) 0.77

Tangible Restriction

Inappropriate Mean % Intervalsa (C) 42 (27) 33 (24) 0.012

Restrictive Mean Raw Scoreb (P) 2.32 (3.30) 1.62 (2.18) 0.10

Positive Mean Raw Scoreb (P) 1.13 (1.97) 1.58 (2.33) 0.09

a Based upon % of intervals behavior observed (30 ten-second intervals)
b Based upon number intervals behavior was observed (out of a possible 30)
c P-value from paired t-test
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A correlation analysis was conducted to examine the relationship between changes
on SOAP measures and changes in the study’s two primary outcome measures
(the HSQ and ABC-I). No statistically significant correlations were found.

MED Versus COMB (Additive Effect of Parent Training)

As shown in Table 3, no differential treatment effects for MED vs. COMB were
evident on measures of Child Inappropriate Behavior. However, parents in the
COMB group used significantly fewer restrictive statements in the Social Attention
(p=0.001) and Tangible Restriction (p=0.046) conditions and provided significantly
more reinforcement (contingent on child compliance) (p=0.01) than parents in the
MED group.

Discussion

SOAP measures were able to detect treatment change over time. Yet, improvement on
SOAP measures (for both child and parent variables) was not found to correlate with
the study’s primary outcome measures (the HSQ and ABC-I). This suggests that
direct observation of mother-child interactions may be assessing something different
than the standardized questionnaires. To examine if this finding was consistent with
prior research, we identified a total of 14 studies in which both the ABC and direct
observations were used. While both types of assessments were often shown to be
sensitive to behavior change in response to treatment, rarely was a correlation of the
two types of measures obtained. Only in the original ABC psychometric study
(Aman, et al. 1985b) was the ABC found to correlate with direct observations.
However, in this case the study did not involve treatment outcome. To determine if
group differences on IQ might have impacted the study findings, the possible
influence of IQ was evaluated in our initial paper (Aman, et al. 2009). Using the
study’s two primary outcome measures (HSQ and ABC-I), no interaction of treatment
and treatment-by-time effects were found with IQ.

The SOAP’s ability to detect differential treatment effects for the two groups was
limited to changes in some parental behaviors. As these are the types of parent skills/
behaviors that were included in the PT curriculum, it is likely that these changes were
the result of the combined treatment (and might be difficult to detect on other
measures such as the CGI or behavior rating scales). Consistent with prior research
(e.g., Barkley et al. 1984), the Demand Condition appeared to be the most sensitive to
detecting changes in both child and parent behavior and was second to Tangible
Restriction in having the highest frequency of baseline child inappropriate behavior.
In the Free Play condition (where parental attention was provided and few demands
were placed upon the child), significantly fewer behavior problems occurred.

The main challenge in using in-clinic direct observation measures was our ability
to successfully mimic a situation where the child (and parent) would exhibit behavior
similar to what is seen in the home. Children with ASD can respond to novel
situations in different ways, from being quiet and withdrawn to engaging in more
challenging behavior. While 26.6 % of subjects failed to display any inappropriate
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behavior during the Free Play condition, only 3.3 % failed to do so in the Demand
condition and 1.1 % in the Tangible Restriction condition. Consequently, analogue
mother-child interactions did provide an opportunity to observe maladaptive behavior
within a clinic setting. Despite this, the overall rates of compliance during the
Demand condition (arguably the most important observation if working with a child
whose behavior tends to function as a means of escaping demands) were unexpect-
edly high at baseline (around 75 %). Consequently, a number of modifications in the
SOAP protocol may need to be considered if it is to provide a more accurate, valid,
and sensitive assessment of child behavior.

One option is to conduct shorter, but more frequent observations, limited to a
possible free play “warm-up” basal session, followed by a set of parental demands.
This may be a more efficient way to use direct observations in clinic settings. The use
of only this single condition would allow for repeated observations in order to obtain
a greater number of pre- and post-treatment data points. One potential problem with
this approach is that not every child’s inappropriate behavior serves an “escape from
demand” function. For example, some children might engage in maladaptive behav-
ior in order to obtain parental attention. Another possible way to lower the baseline
rate of compliance may be to add more (or only) preferred toys (rather than including
moderately preferred toys). This might make it more difficult for children with ASD
to transition easily from play to a demand situation. A third possible adjustment might
be to spend more time identifying demands that children are capable of doing but are
likely to refuse to do during the observation. Adding items that require more effort or
more sustained time on task may help to achieve this. Finally, it may also be helpful
to have a number of baseline assessments to address child reactivity so that both
members of the diad are truer to their usual roles.

Another option for decreasing baseline compliance rates is to require compliance
within a shorter time period (e.g., a single 10-second interval). Because many of the
subjects in this study were higher functioning, many demands required multiple steps
(e.g., complete five math problems). Since compliance was determined when the task
was completed, enough time needed to be allotted for such multi-step tasks to be done
by the child. However, revising the coding system to one where initiation of com-
pliance is coded (versus task completion) would allow for a much shorter time
requirement (e.g., 10 s) and a lower baseline compliance rate.

The SOAPs general inability to detect group effects may have been due in part to
the drug’s large effect size (see Aman et al. 2009), providing an artificially high
ceiling for detecting the additive effects of parent training. Despite this, the trend
showed a greater drop in inappropriate behavior in the COMB group than in MED
alone. However, the extremely large variance in many of the SOAP categories resulted
in such differences not being statistically significant. The finding of significant improve-
ments in some parent behaviors for families assigned to COMB suggests that PT led to
positive changes in parenting behaviors.

Finally, the lack of a positive correlation between SOAP measures and the two
primary outcome measures may not be that surprising. It suggests that direct obser-
vations of mother-child interactions may be assessing something very different from
parental global ratings of a child’s behavior. If so, this may provide an even stronger
case for the need to conduct direct observations in addition to collecting caregiver
ratings within psychopharmacology trials. Caregiver ratings provide an average
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estimate for the rating window (e.g., week or month) without the stress of a clinic
visit. On the other hand, the structured observation in the clinic functions like an
exam in an academic setting: it tests systematically and stringently for the acquired
skill or knowledge “on demand.” Taken together, they provide a comprehensive
evaluation of progress. Structured observations, while commonly used among clini-
cians with training in applied behavior analysis, is rarely used in outpatient clinics to
document response to medication. However, most prescribers are attentive to
both parent and child behavior during office visits (noticing activity level,
tantrums and parent limit-setting) and often use such observations in consider-
ing treatment options. The use of a short, 5-to-10 min standardized parent-child
observation may provide a more structured and consistent means of interpreting
behavior seen in the clinic. Perhaps a clinician-friendly protocol could be
developed in which the parent instructs the child to do something while the
parent fills out the scales, and 5 min of that activity is observed with a check-
sheet.
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