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Article

Treatment with stimulant medications has been clearly 
shown to reduce symptoms of ADHD with multiple empiri-
cal studies reporting impressive effect sizes (e.g., Farone & 
Buitelaar, 2010; MTA Cooperative Group, 1999). However, 
despite decades of research and clearly established immedi-
ate effects of medication treatment, long-term benefits 
remain unclear and treatment adherence is often poor. 
Reviews of the literature suggest that the average duration of 
medication treatment ranges between 1 and 3 years, with 
reports of undesirable side effects and a lack of response for 
a substantial number of children (Barbaresi et al., 2006; Van 
der Oord, Prins, Oosterlaan, & Emmelkamp, 2008). 
Moreover, medication treatment has not yet established pos-
itive long-term effects on academic outcomes (Langberg & 
Becker, 2012), cognition (Swanson, Baler, & Volkow, 2011), 
social relationships (Mrug et al., 2012), or functional impair-
ment and adaptive behaviors (Epstein et al., 2011). Also, 
adolescents with ADHD continue to be at greater risk for 
early illicit substance use and substance abuse than their 
typically developing peers despite reported benefit from 
stimulant treatments as young children (Molina et al., 2013). 
In a recent large community-based sample of children 
treated with stimulant medications, symptoms were reduced 
but functional impairment remained (Epstein, 2011). As a 
result, there is a growing interest among families, clinicians, 

and educators in novel, nonpharmacological interventions 
that are aimed at improving social and occupational 
functioning.

Children with ADHD are often impaired in self-regula-
tion and frequently do not attend to social cues. Specifically, 
they often experience peer rejection related to poor frustra-
tion tolerance, impatience with peers, anger management, 
and difficulties accepting consequences (Hoza et al., 2005). 
Evidence-based psychosocial interventions for ADHD 
include intense school-based behavior modification train-
ing, behavioral parent education, and social skills training 
(de Boo & Prins, 2007; Pelham, Wheeler, & Chronis, 1998; 
Webster-Stratton, Reid, & Hammond, 2001). Traditional 
social skills therapies for children with ADHD aim to 
acquire skills, enhance skill performance, remove interfer-
ing problem behaviors, and facilitate generalization of treat-
ment gains (Elliott & Gresham, 1993). While effect sizes 
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Abstract
Objective: The objective of this study was to provide preliminary findings from an ongoing randomized clinical trial using 
a canine-assisted intervention (CAI) for 24 children with ADHD. Method: Project Positive Assertive Cooperative Kids 
(P.A.C.K.) was designed to study a 12-week cognitive-behavioral intervention delivered with or without CAI. Children were 
randomly assigned to group therapy with or without CAI. Parents of children in both groups simultaneously participated 
in weekly parent group therapy sessions. Results: Across both treatment groups, parents reported improvements in 
children’s social skills, prosocial behaviors, and problematic behaviors. In both groups, the severity of ADHD symptoms 
declined during the course of treatment; however, children who received the CAI model exhibited greater reductions in 
the severity of ADHD symptoms than did children who received cognitive-behavioral therapy without CAI. Conclusion: 
Results suggest that CAI offers a novel therapeutic strategy that may enhance cognitive-behavioral interventions for 
children with ADHD. (J. of Att. Dis. 2013; XX(X) 1-XX)
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vary across the literature, therapies including cognitive-
behavioral strategies and specifically social skills training 
have largely been found to be successful nonpharmacologi-
cal interventions. For a more thorough review of these strat-
egies, Storebo and colleagues (2011) published an extensive 
meta-analysis of this treatment modality.

Rationale for Enhancing Therapy With Canine-
Assisted Intervention (CAI)

Recent advances in neuroimaging techniques reveal clear 
deficits of the nucleus accumbens in children with ADHD 
that give rise to deficits in arousal and self-regulation 
(Phelps & LeDoux, 2005). There is evidence that a lack of 
sufficient levels of catecholamines can result in poor regu-
lation of executive function, attention, and emotional reg-
ulation (White, Helfinstein, Reeb-Sutherland, Degnan, & 
Fox, 2009). The relationship between emotion, motiva-
tion, and attention/learning processes is empirically sup-
ported (Phelps, Ling, & Carrasco, 2006; Kilpatrick & 
Cahill, 2003)—attention and emotion are intrinsically 
entwined. While ADHD is commonly recognized as a dis-
order with primary deficits in attention and behavior regu-
lation, evidence has supported the theory that ADHD also 
involves motivation deficits due to under arousal of the 
catecholamine system (Luman, Oosterlaan, & Sergeant, 
2005; Sonuga-Barke, 2002). Relative deficits in motiva-
tion suggests that it is more difficult for individuals with 
ADHD to engage attention in social settings, exercise self-
regulation, and sustain sufficient motivation to participate 
in benign tasks (Sonuga-Barke, 2002). This “Motivational 
Hypothesis” suggests that one must boost emotion to 
improve attention and help children engage in learning 
novel concepts. A relative lack of “healthy” anxiety may 
result in a lack of social engagement or sensitivity to one’s 
environment, and lead to novelty seeking or reckless 
behavior.

Theoretically, human–animal interactions (HAIs; par-
ticularly human–canine interactions) as a novel stimuli, 
may “prime” children for therapy by heightening arousal, 
emotion, attention, and engagement in the therapeutic envi-
ronment. There is a growing body of evidence indicating 
that the opportunity to interact with therapy animals can 
help motivate individuals to comply with the therapeutic 
process, productively engage with their therapist, and retain 
their motivation to participate in therapy overtime (Fine, 
2010; Mallon, Ross, Ross, & Klee, 2010). Given the impor-
tant role of emotion in learning, integrating animals into 
traditional psychosocial treatments for ADHD could pro-
voke an emotional response beneficial to learning; this, in 
turn, could increase the effects of treatment, particularly on 
the increase of adaptive behaviors. For example, behavioral 
treatment goals for children with ADHD often include 

promoting empathy and perspective taking, as these social 
skills are typically underdeveloped in children with ADHD. 
Regular interactions with therapeutically trained dogs might 
impact these processes by stimulating an emotional response 
and activating attentional networks during more traditional 
cognitive-behavioral and behavior modification interven-
tions, increasing the learning that takes place during ther-
apy. Therefore, introducing animals into therapy could act 
as a catalyst for social learning.

There is prior scientific evidence for the value of HAI 
that supports the integration of animals into therapeutic 
models. For example, HAIs have been associated with psy-
chological health and stress reduction (Odendaal, 2000; 
Gullone, 2003). Furthermore, the relationship between 
humans and pets is thought to improve social behavior and 
emotional attachment (Nagasawa, Kikusui, Onaka, & Ohta, 
2009). Although the assistance of therapy dogs in psychoso-
cial treatment settings for young children has long been 
considered beneficial, little empirical research has been 
conducted in these arenas (Fawcett & Gullone, 2001). 
Preliminary evidence indicates that CAIs are beneficial 
with children with neurodevelopmental disorders, including 
autism spectrum disorders and Down’s Syndrome (Limond, 
Bradshaw, & Cormack, 1997; Martin & Farnum, 2002). 
There are also reports that animal-assisted interventions 
have been successfully implemented with children with 
emotional and learning challenges in residential treatment 
(Mallon, 1994). However, to our knowledge, there currently 
are no published randomized studies examining HAIs or 
CAIs for children with ADHD.

The Present Study

Emerging interest in the role of HAI in child health and 
development calls for careful empirical evaluation of deliv-
ery, dose, and effects of HAI treatments. Project Positive 
Assertive Cooperative Kids (P.A.C.K.), an ongoing large-
scale clinical trial, was developed to systematically exam-
ine the role of HAI in a novel, CAI combined with 
cognitive-behavioral treatment for children with ADHD 
and their parents. Preliminary results of that larger study are 
reported in this study in efforts to swiftly inform this under-
studied field. Two treatment groups (CAI and non-CAI) 
were compared in this randomized study. It was hypothe-
sized both groups would show improvements in prosocial 
skills and reduced problematic behaviors, and that treat-
ment effects would be greater for children in the canine-
assisted group (CAI).

Research Questions and Hypotheses

Research Question 1: Do both treatment groups exhibit 
improvements in outcomes following intervention?
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Hypothesis 1a: Children in both treatment groups will 
exhibit a reduction in problem behavior as measured by 
parent rating when compared with a wait-list (WL) con-
trol group.
Hypothesis 1b: Children in both treatment groups will 
demonstrate improvements on measures of social skills 
and prosocial behavior when compared with a WL con-
trol group, as reported by parents.
Research Question 2: Are there differences in outcomes 
between treatment groups (CAI and non-CAI)?
Hypothesis 2a: Children receiving CAI will exhibit 
greater reductions in ADHD symptoms than children 
receiving standard cognitive-behavioral therapy.
Hypothesis 2b: Children receiving CAI will exhibit 
greater reductions in problem behavior than children 
receiving standard cognitive-behavioral therapy.
Hypothesis 2c: Children receiving CAI will exhibit 
greater improvements on measures of social skills and 
prosocial behavior than children receiving standard cog-
nitive-behavioral therapy.
Research Question 3: Are improvements associated 
with treatment efficacy maintained over time?
Hypothesis 3: Children in both treatment groups will 
maintain treatment gains at follow-up 6 weeks after the 
end of the intervention.

Method

Participants

Screening and eligibility criteria. As part of screening for study 
eligibility, parents completed a family medical and psycho-
social history questionnaire. Researchers administered the 
Kaufman-Schedule for Affective Disorders and Schizo-
phrenia for School-Age Children: Present and Lifetime 
Version (K-SADS-PL; Kaufman et al., 1997) and the 
Wechsler Abbreviated Scale of Intelligence, Fourth Edition 
(WASI-IV; Wechsler, 1999). Diagnostic eligibility was 
confirmed with the K-SADS-PL, which is a semistructured 
clinician-administered interview that includes coding crite-
ria keyed to the guidelines of the Diagnostic and Statistical 
Manual of Mental Disorders (4th ed., text rev.; DSM-IV-
TR; American Psychiatric Association [APA], 2000) for 
psychiatric disorders. To be eligible for the study, children 
had to meet diagnostic criteria for ADHD–Combined Type, 
be between the ages of 7 and 9 years, obtain an estimated 
full scale IQ score of 80 or above, and complete all screen-
ing measures. Exclusionary criteria included current use of 
medication for ADHD; a diagnosis of a pervasive develop-
mental disorder, depression, anxiety, or epilepsy; and a his-
tory of cruelty to animals.

Randomization design. All participants are randomly assigned 
to one of two treatment groups:(a) a cognitive-behavioral 

group therapy incorporating a CAI with therapy dogs or (b) 
a cognitive-behavioral group therapy without therapy dogs 
(non-CAI). In efforts to establish treatment efficacy for both 
the CAI and the non-CAI treatment groups, a WL condition 
was implemented to control for the possible influence of 
time and child development on symptom severity in both 
groups. Specifically, half of all recruited participants, regard-
less of treatment group, were consented and assessed and 
then experienced a waiting period of 12 weeks prior to a 
subsequent assessment and the start of treatment. The 
remainder of participants recruited began immediate treat-
ment (IT) subsequent to consent and assessment.

All parents rated the severity of their child’s ADHD 
symptoms prior to and throughout the course of interven-
tion, and both parents and children participated in assess-
ments immediately following the 12-week intervention 
period, and then again at 6 weeks post intervention.

Study sample. Participants in the present study represent the 
first two cohorts of Project P.A.C.K. (N = 24; see Table 1 for 
sample characteristics) for a preliminary evaluation of the 
effects of the 12-week P.A.C.K. treatment. Prior to enroll-
ment and data collection, one parent (in two-parent fami-
lies) was identified as the primary parent respondent 
(defined as parents who were primarily responsible for 
overseeing the child’s daily activities and whose schedule 
allowed him or her to attend all parent intervention ses-
sions). The same primary parent (21 mothers and 3 fathers) 
completed all parent-rated measures obtained at screening 
and across all assessments, including during the course of 
intervention. After recruitment, two families in the WL con-
dition dropped during the waiting period (after their assess-
ment and prior to the start of treatment), one family in the IT 
condition dropped immediately prior to the start of treat-
ment, and 1 parent did not complete ratings on the outcome 
measures at follow-up 6 weeks after treatment in the non-
CAI group (see Figure 1 for a flow diagram of recruitment 
and group assignment design). Demographic characteristics 
and results listed in Table 1 are based on data collected from 
participants who completed the 12-week intervention.

Intervention

For a period of 12 weeks, each child participant attended an 
intervention group session twice a week; one weekday eve-
ning for 2 hr and on Saturday for 2½ hr, resulting in a total 
of 4½ hr per week of treatment for the child. Parents 
received 2 hr of group-based behavioral parent training 
(BPT) once a week that occurred during their child’s weekly 
evening sessions. Interventions for both groups incorpo-
rated curriculum based on components from the University 
of California (UC) Irvine Child Development School Social 
Skills model, the American Humane Kids Interacting With 
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Dogs Safely™ (Deming, Jones, Caldwell, & Phillips, 2009) 
program from the American Humane Association, and the 
Intermountain Therapy Animals’ Reading Education 
Assistance Dogs program (ITA R.E.A.D.® Handbook, 
2003-2004) curricula.

The CAI group included the participation of three certi-
fied therapy dogs, facilitated by their handlers (partners), 
during each intervention session. The non-CAI group 
received the same standard treatment curriculum but uti-
lized toy dogs (realistic puppets) in lieu of live dogs.

Social skills curriculum. The social skills curriculum used in 
children’s therapeutic group sessions was originally devel-
oped for the UC Irvine Child Development School, a labora-
tory school environment for children with ADHD, and 
combines cognitive-behavioral and behavioral theories with 
behavior modification techniques and social problem-solv-
ing strategies to promote adaptive skill acquisition. The 
social skills training curriculum targets the specific skills of 
accepting consequences, ignoring provocation, appropriate 
assertiveness, social problem solving, cooperation, and good 

sportsmanship. This model, derived from research on pro-
grams designed to teach social skills and friendship-making 
skills (Asher & Oden, 1976, Michelson, Sugai, Wood, & 
Kazdin, 1983; Oden & Asher, 1977) has been adapted for 
children with ADHD and utilizes a combination of didactic 
instruction, modeling, and role-play, while implementing a 
token economy, group and individual contingencies, and dif-
ferential positive reinforcement of adaptive behaviors that 
are incompatible with problem behaviors.

BPT. The parent training component of intervention con-
sisted of 12, weekly, 2-hr sessions of BPT conducted with 
six families per treatment group. Sessions were based on a 
traditional BPT curriculum using behavior modification 
techniques in which parents were taught to target and mod-
ify their child’s specific problematic behaviors using posi-
tive reinforcement (e.g., labeled praise, tangible rewards, 
and privileges), nonphysical discipline (e.g., planned ignor-
ing, time-outs), and standard parenting strategies (e.g., giv-
ing effective directions, when–then statements, transitional 
warnings, token economies, problem solving). In addition 

Table 1. Participant Characteristics by WL and IT Conditions and Intervention Groups.

WL (n = 11) IT (n = 13) Non-CAI (n = 12) CAI (n = 12)

 M (SD) M (SD) χ2 / t M (SD) M (SD) χ2 / t

Child agea 8.07 (.26) 7.75 (.64) 0.48 7.81(.63) 7.99 (.87) –0.58
Child gender (% male) 82% 85% 0.03 83% 83% 0.0
Child ethnicity (% Hispanic/Latino) 55% 15% 4.11* 33% 33% 0.0
Child race (%)
 Caucasian 45% 62% 0.62 67% 42% 1.51
 Hispanic/Latino 27% 8% 67% 25%  
 Asian 18% 8% 17% 8%  
 African American 9% 0% — 8%  
  Multiracial 0% 23% 8% 17%  
Child % ODD comorbidity 64% 54% 0.24 58% 58% 0.0
Child full scale IQ 109 (5.25) 115 (2.77) –1.14 115 (3.40) 110 (4.60) 0.93
Child % history stimulant use 0% 23% 2.90 17% 8% 0.38
Maternal age 34.27 (5.18) 42.38 (5.45) –3.71* 38.17 (5.42) 39.17 (7.91) 0.64
Maternal education (% attended college) 73% 100% 4.05* 92% 83% 0.54
Paternal age 38.20 (5.51) 46.08 (9.30) –2.37* 43.50 (7.60) 41.73(10.05) 0.48
Paternal education (% attended college) 100% 46% 0.86 50% 45% 0.05
Parent % married 64% 85% 1.40 75% 75% 0.0
SSIS-RS Social Skills 70.82 (7.43) 79.46 (9.47) –2.45* 76.00 (10.90) 75.00 (8.31) 0.25
SSIS-RS Problem Behaviors 134.09 (10.62) 123.62 (7.32) 2.85* 127.67 (9.21) 129.17 (11.59) –0.35
SCI Prosocial Orientation 2.85 (0.54) 3.19 (0.59) –1.48 3.14 (0.72) 2.92 (0.40) 0.94
ADHD-RS Total Score — — — 32.92 (2.66) 28.17 (1.99) 1.43

Note. WL = wait-list condition; IT = immediate treatment condition; non-CAI = non-canine assisted intervention; CAI = canine-assisted intervention; 
ODD = oppositional defiant disorder; SSIS-RS = Social Skills Improvement System–Rating Scales; SCI = Social Competence Inventory, ADHD-RS = 
ADHD–Rating Scale. Descriptive statistics are based on available data for all treatment completers. Two WL participants dropped during the waiting 
period prior to random assignment to the CAI or non-CAI treatment groups, resulting in the recruitment of two additional IT participants prior to 
randomization to prevent unbalanced intervention group size.
aAge at baseline for WL and IT groups; age at pretreatment for treatment groups.
*p < .05.
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Assessed for eligibility (N = 39) 

Excluded (n = 12) 
 Not meeting inclusion criteria (n = 12)  

 Net (n = 27) 

Waitlist (n = 13) 
 Dropout during waiting period (n = 2) 

 Net (n =11)  

Immediate Treatment (n = 14) 
 Dropout prior to pretreatment (n = 1)  

Net (n = 13)

Randomized (N = 24) 

Allocated to Non-CAI (n = 12) 

 Received non-CAI intervention (n = 12)

Allocated to CAI (n = 12) 

Received CAI intervention (n = 12)

Assessed at posttreatment follow-up   
(n = 11) 

 Did not complete follow-up (n = 1) 

Assessed at posttreatment follow-up   
(n = 12) 

 Did not complete follow-up (n = 0) 

6-week 
Follow-Up

Allocation 

Enrollment 

Figure 1. CONSORT diagram to illustrate study recruitment, screening, random assignment, and treatment completion and follow-up.

to techniques used to facilitate anger management and tar-
geted social skills (e.g., emotion regulation strategies, label-
ing emotions, communication), common parenting 
challenges most frequently associated with ADHD (e.g., 
problems with self-regulation, organization, motivation, 
and persistence) were reviewed with parents along with 
prescribed weekly goals. Parent–child shared homework 
activities (e.g., reading a short story together) were assigned 
to encourage discussions focusing on targeted social skills 
and/or humane education topics. Parent sessions also pro-
vided an opportunity for families to receive therapeutic and 
educational support in dealing with their child’s ADHD 
symptoms.

Measures

ADHD–Rating Scale–Fourth Edition, Home and School Version 
(ADHD-RS-IV). The ADHD-RS (DuPaul, Power, Anasto-
poulos, & Reid, 1998) is an established measure of efficacy 
in clinical trials of ADHD treatments for children that con-
sists of 18 items derived from the Diagnostic and Statistical 
Manual of Mental Disorders (4th ed.; DSM-IV; APA, 1994) 
criteria for ADHD. Parents rate the frequency of each 
symptom using a 4-point scale (never or rarely = 0, some-
times = 1, often = 2, very often = 3). The ADHD-RS yields 

three subscales: Inattention, Hyperactive/Impulsive, and 
Total symptoms. In this sample, the internal consistency 
(Cronbach’s α) was .88 for Total symptoms. The ADHD-
RS was completed by parents at four time points during the 
course of intervention (Weeks 2, 4, 8, and 10).

Social Skills Improvement System–Rating Scales, Parent Form 
(SSIS-RS). The parent-rated SSIS-RS (Gresham & Elliott, 
2008) is a psychometrically sound 79-item measure that 
assesses two domains of children’s functioning: social skills 
and competing problem behaviors. Subscales within the 
Social Skills domain include Communication, Cooperation, 
Assertion, Responsibility, Empathy, Engagement, and Self-
Control. Subscales comprising the Problem Behaviors 
domain include Internalizing, Externalizing, Bullying, 
Hyperactivity/Inattention, and Autism Spectrum. In this 
sample, Cronbach’s alphas were .86 for the Social Skills 
Scale and .78 for the Problem Behaviors Scale. Primary 
parent respondents of all participants completed the SSIS 
prior to treatment, immediately following treatment, and at 
a 6-week follow-up. The SSIS was also completed prior to 
the waiting period by parents in the WL control group.

Social Competence Inventory (SCI). The SCI (Rydell, 
Hagekull, & Bohlin, 1997) is a validated, 25-item measure 
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of behavioral aspects of social competence developed with 
parents and teachers of children ages 7 to 10 years. The SCI 
contains two scales derived from factor analysis: the Proso-
cial Orientation (PO) scale (i.e., the ability to engage in 
positive peer interactions) comprising items that assess 
positive actions such as helpfulness, generosity, empathy, 
social understanding, cooperation, and conflict resolution, 
and the Social Initiative (SI) scale (i.e., the ability to initiate 
and take part in social interactions opposed to withdrawal), 
comprising items that predict initiative behavior. Both 
scales have discriminated popular from rejected children in 
observed peer behavior at school; the SI scale differentiated 
popular from average children, and PO differentiated 
rejected from average children. Baseline scores on the SI 
scale (Cronbach’s α = .70) were significantly correlated 
with the SSIS-RS Social Skills Scale (r = .45, p = .03), 
which was not the case for the PO scale (Cronbach’s α = 
.84; r = .21, p = .33). The PO scale is believed to be differ-
entially related to externalizing problems, whereas the SI 
scale may reflect internalizing problems. Because the PO 
scale appeared to assess a different level of social compe-
tence, the current study focused only on PO as a primary 
outcome. Primary parent respondents of all participants 
completed the SCI at prior to treatment, immediately fol-
lowing treatment, and at a 6-week follow-up, and parents in 
the WL control group also completed the SCI at the pre-WL 
assessment.

Primary Analyses

Chi-square tests and independent-samples t tests were used 
to determine the equivalency of the demographic character-
istics and means of treatment outcomes (Social Skills, PO, 
and Problem Behaviors scores) for the groups and condi-
tions. Intervention outcomes were evaluated by two distinct 
sets of analyses. ANCOVAs were used to examine treat-
ment effects relative to the WL control condition by com-
paring post-WL scores on outcome measures to the 
posttreatment scores from the treatment condition while 
adjusting for the effects of baseline scores. Repeated-
measures ANOVAs were used to evaluate treatment mainte-
nance effects by testing changes in scores between 
posttreatment and 6-week follow-up.

To examine within-individual change (i.e., how outcomes 
for each child change over time) and between-individual dif-
ferences in change (i.e., how individual change differs across 
children), a series of mixed multilevel models (MLM) with 
random coefficients were used to examine potential effects 
associated with the type of treatment (non-CAI vs. CAI) on 
primary intervention outcomes (ADHD symptoms, Social 
Skills, PO, and Problem Behaviors) and rate of change in out-
comes across the pretreatment, posttreatment, and follow-up 
time points as well as across intervention weeks in a repeated-
measures design. Multilevel modeling allows for the  

examination of between-person (Level 2 submodel) differ-
ences (e.g., treatment group) in within-person (Level 1  
submodel) trajectories (e.g., change in ADHD symptoms 
over time) and do not require balanced data (i.e., the same 
number of time points for each individual) or equally spaced 
waves of data collection (for a review, see Singer & Willett, 
2003), both of which are present in the current sample. For 
each of the four outcome measures, the results of a two-part 
analysis are reported. The linear rate of change in each out-
come was first examined in an unconditional growth model 
(preliminary analyses indicated that there was no signifi-
cant effect for quadratic time for ADHD-RS scores, and all 
other outcomes were limited to tests of linear time due to 
only three time points). In the second set of analyses, final 
models tested the effects of treatment group on initial (base-
line) status and rate of change for each outcome over time. 
To reduce the risk of collinearity and to facilitate the inter-
pretations of results, all continuous predictor variables were 
centered on their mean values. Child age at baseline, gen-
der, and comorbid oppositional defiant disorder (ODD) 
were screened as potential covariates for inclusion in final 
models. None of these variables were significant predictors 
of pretreatment Social Skills, PO, or Problem Behaviors 
scores or predictors of changes in outcomes over time, and 
subsequently were not included in final models. Pseudo-R2 
statistics were calculated to obtain global effect sizes (i.e., 
the proportion of total outcome variation “explained” by the 
combination of predictors in final models) and local effect 
sizes (i.e., the proportional reduction in Level 2 residual 
variances associated with each predictor variable) for each 
outcome at specified time points.

Results

Randomization and Equivalence of Groups

Differences between WL versus IT groups were assessed 
prior to treatment with chi-square tests and t tests to deter-
mine the equivalency of groups after randomization. There 
were few statistically significant group differences on the 
demographic or outcome variables presented in Table 1. 
Parents in the WL group were significantly younger than 
parents in the IT group (p < .01, p < .05, respectively) and 
waitlisted mothers had less education compared with moth-
ers in the IT group (p < .05). Also compared with the IT 
group, the WL group included significantly more Hispanic/
Latino children (p < .05) and had higher scores on the Social 
Skills scale and lower scores on the Problem Behaviors 
scale prior to treatment (p < .05, p < .05, respectively). 
Results from paired-samples t tests within the WL group 
showed that there were no significant differences between 
Social Skills scores prior to the waiting period (M = 73.00, 
SD = 8.29) and immediately before treatment (M = 70.82, 
SD = 7.43, t = .91, p = .39) or between Problem Behaviors 
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scores at these same assessment points (M = 8.69, SD = 2.62 
and M = 134.09, SD = 10.62, respectively; t = −1.26, p = .24), 
indicating that scores on these outcome measures remained 
relatively stable during the 12-week waiting period.

Randomization procedures resulted in comparable treat-
ment groups immediately before treatment, with no signifi-
cant differences in any of the demographic variables or 
outcome variables between the non-CAI and CAI treatment 
groups (see Table 1). All 24 families completed their ran-
domly assigned 12-week intervention. Parent and child 
attendance were high for both treatment groups (parent M = 
11.58, SD = .72 out of 12 sessions; child M = 22.04, SD = 
1.33 out of 23 sessions).

Research Question 1: Do both treatment groups exhibit 
improvements in outcomes following intervention com-
pared with a WL control group?
Hypothesis 1a: Children in both treatment groups will 
exhibit a reduction in parent-reported problem behaviors 
in comparison with the WL control group.

To evaluate the effect of treatment on children’s prob-
lematic behaviors, the change in scores from baseline to the 
post-WL period for the WL condition were compared with 
the change in pretreatment to posttreatment scores for the 
IT condition with ANCOVAs. Treatment condition (WL vs. 
IT) was the principle predictor of post-WL/treatment parent 
ratings of Problem Behaviors (e.g., hyperactive/impulsive, 
externalizing, bullying behaviors). Means, standard devia-
tions, F values, p values, and effect size estimates are pre-
sented in Table 2. Results showed that problematic behaviors 
were significantly reduced posttreatment for the IT group 
relative to the post-WL problem behaviors in the WL group 
after controlling for baseline Problem Behaviors and Social 
Skills scores, F(1, 20) = 19.88, p < .001.

Hypothesis 1b: Children in both treatment groups will 
demonstrate improvements on measures of social skills 
and prosocial behavior compared with a WL control 
group.

To evaluate the effect of treatment on children’s social 
skills, the change in scores from baseline to the post-WL 
period for the WL condition were compared with the change 
in pretreatment to posttreatment scores for the IT condition 
with ANCOVAs. Condition (WL vs. IT) was the principle 
predictor of parent ratings of Social Skills and PO behaviors 
after treatment. Adjusting for baseline Social Skills scores 
and comorbid ODD, posttreatment Social Skills scores 
were higher in the IT condition than were the post-WL 
scores in the WL condition, F(1, 20) = 20.98, p < .001 (see 
descriptive statistics in Table 2). Higher posttreatment PO 
behaviors for the IT condition were also reported compared 
with the post-WL scores of the WL condition, F(1, 19) = 
18.44, p < .001, after adjusting for baseline SCI scores and 
comorbid ODD.

Research Question 2: Are there differences in outcomes 
between treatment groups (CAI and non-CAI)?
Hypothesis 2a: Children receiving CAI will exhibit 
greater reductions in ADHD symptoms than children 
receiving standard cognitive-behavioral therapy.

MLM analyses using random coefficients models were 
used to examine within-person change over time and 
between-person differences in ADHD symptoms. The 
unconditional growth model, which included only linear 
time as a predictor, showed that the average ADHD-RS 
score at Week 2 was 30.93 (SE = 1.78, p < .0001) with an 
average decline of 2.74 (SE = 0.71) points over subsequent 
weeks, indicating that parents reported significant reduc-
tions in children’s ADHD symptoms during the course of 
treatment for the overall sample, F(1, 23) = 15.21, p < .001.

To test whether parent ratings of child ADHD symptoms 
differed between non-CAI and CAI interventions over time, 
treatment group (non-CAI vs. CAI) was entered as the sole 
between-persons predictor of ADHD-RS scores, along with 
its interaction term with linear time. Social Skills, PO, and 
Problem Behaviors scores (and their interactions with treat-
ment group and time) were screened as potential covariates 
for inclusion in the model. No significant interactions or 

Table 2. Descriptive statistics for Outcome Measures for Wait-List and Immediate Treatment Groups.

Pre-wait-list Pretreatment Post-wait-list Posttreatment

 WL IT WL IT  

Measure M (SD) M (SD) M (SD) M (SD) F p Effect size

Problem Behaviors 129.82 (8.69) 123.62 (7.32) 134.09 (10.62) 112.23 (9.87) 19.88 <.0001 2.00
Social Skills 73.00 (8.29) 79.46 (9.47) 70.82 (7.43) 92.77 (12.76) 20.98 <.0001 2.02
Prosocial Orientation 2.99 (.35) 3.19 (.59) 2.85 (.54) 3.71 (.51) 18.44 <.0001 1.87

Note. WL = wait-list; IT = immediate treatment. Raw descriptive statistics means and standard deviations reported in the table are unadjusted for the 
effects of covariates and are based on data for treatment completers; n = 11 for WL and n = 13 for IT. Standardized mean effect sizes reflect adjusted 
Cohen’s d = (adjusted mean WL group – adjusted mean IT group)/square root of the mean square error.
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main effects were found, and therefore these variables were 
not included in the final model. Time was centered at the 
first time point of data collection (Week 2) to represent 
baseline (initial status) mean scores. Table 3 presents 
descriptive statistics for ADHD-RS scores and estimates 
and standard errors for the fixed-effects of treatment group 
at each week of intervention. The severity of children’s 
ADHD symptoms did not differ between the non-CAI and 
CAI groups, F(1, 48) = 2.05, p = .16, as reported by parents 
in the second week of intervention, and no significant inter-
action was found between treatment group and time (β = 
−.64, SE = 1.40), F(1, 48) = 0.21, p = .65. In other words, at 
Week 2, initial ADHD-RS scores between the two interven-
tion groups were roughly equivalent, and the rate of decline 
in scores across time was similar for both groups. Time and 
treatment group accounted for 53% of the total variation in 
ADHD-RS scores at Week 2, with treatment group explain-
ing 10% of the variance in scores at baseline and 1.4% of 
the variance in the rate of change over time.

To test for group differences in ADHD symptom severity 
at subsequent weeks during treatment, time was recentered 
at each time point (i.e., the intercept was shifted to a speci-
fied time point of data collection to represent the initial 
baseline mean score at that particular occasion when time = 
0). Predicted mean ADHD-RS scores at each week for the 
CAI and non-CAI groups are shown in Figure 2. At Week 4 
of treatment, significant group differences in ADHD symp-
toms appeared, F(1, 22) = 3.95, p < .05 (see Table 3). Parent 
ratings of children’s ADHD symptoms were lower in the 
CAI intervention compared with the non-CAI intervention 
and remained significantly lower at Week 8. F(1, 48) = 
7.24, p < .01, and Week 10, F(1, 48) = 6.07, p < .05. The 
interaction between time and treatment group (and their 
lower order terms) accounted for 30% of the total variance 

in ADHD-RS scores at Week 4. The local pseudo-R2 effect 
size indicated that the Level 2 between-person intercept 
variance decreased by 17% after adding group to the model 
at Week 4, by 28% at Week 8, and by 27% at Week 10.

Hypothesis 2b: Children receiving canine-assisted ther-
apy will exhibit greater reductions in problem behaviors 
than children receiving standard cognitive-behavioral 
therapy.

Multilevel random coefficients models were used to 
examine within-person change over time and between- 
person differences on the SSIS Problem Behaviors scores. 
The unconditional growth model showed that the average 
initial score for Problem Behaviors at pretreatment across 

Table 3. Means (Standard Deviations) and Multilevel Model Results for Treatment Group Differences in Intervention Outcomes.

Pretreatment Posttreatment Follow-up

Outcome Non-CAIa CAIb β (SE) Non-CAIa CAIb β (SE) Non-CAIc CAIb β (SE)

Problem Behaviors 127.67  
(9.21)

129.17  
(11.59)

2.16  
(3.17)

115.33  
(9.67)

112.67  
(14.72)

–.94  
(2.44)

118.27  
(110.83)

110.83  
(11.42)

–4.06  
(3.55)

Social Skills 76.00  
(10.90)

75.00  
(8.31)

1.83  
(2.81)

86.42  
(11.94)

92.50  
(13.88)

0.64  
(2.27)

89.64  
(11.05)

92.33  
(10.08)

–0.56  
(3.36)

Prosocial Orientation 3.14  
(0.72)

2.92  
(0.40)

–.18  
(0.19)

3.47  
(0.72)

3.51  
(0.62)

–0.16  
(0.15)

3.50  
(0.70)

3.43  
(0.46)

–0.15  
(0.15)

 Week 2 Week 4 Week 8 Week 10

ADHD-RS 32.92  
(9.20)

28.17  
(6.89)

–4.89  
(3.41)

31.08  
(9.74)

25.75  
(6.96)

–5.37  
(2.70)

29.67  
(6.64)

22.67  
(7.57)

–6.34  
(2.35)

25.33 
(8.68)

19.00  
(7.34)

–6.82  
(2.77)

Note. Means and standard deviations reported in the table reflect descriptive statistics for raw scores unadjusted for covariates. Non-CAI = non-canine 
assisted intervention. CAI = canine-assisted intervention. ADHD-RS = ADHD–Rating Scale. Treatment group differences for each outcome were 
analyzed separately in random coefficients models. an = 12; bn = 12; cn = 11.

10

15

20

25

30

35

2 4 8 10

P
re

di
ct

ed
 M

ea
n 

S
co

re
s

Intervention Week

non-CAI CAI

ADHD-RS Scores for Treatment Groups

Figure 2. Predicted mean ADHD-RS scores for non-CAI (n = 12) 
and CAI (n = 12) treatment groups across four time points.
Note. CAI = canine-assisted intervention.
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both treatment groups was 125.96 (SE = 2.24, p < .0001) 
and declined by an average 7.04 (SE = 0.71) points across 
subsequent time points, indicating that parents reported sig-
nificant reductions in children’s behavioral problems (e.g., 
externalizing behaviors, bullying, hyperactivity/impulsiv-
ity) over time for the overall sample, F(1, 23)= 49.56,  
p < .0001.

To test whether there were differences in Problem 
Behaviors scores over time as a function of type of inter-
vention, treatment group (non-CAI vs. CAI) was entered as 
the between-persons predictor along with the fixed and ran-
dom effect of time (and its interaction with group) and 
Social Skills scores as a covariate. Time was recentered at 
each time point in separate models to test for mean score 
differences at pretreatment, posttreatment, and follow-up 
(see Table 3). As illustrated in Figure 3, results indicated 
that there were no significant group differences in mean 
scores for Problem Behaviors scores between the CAI and 
the non-CAI interventions prior to the start of treatment, 
F(1, 22) = 0.46, p = .50; at posttreatment, F(1, 22) = 0.15,  
p = .70; or at 6-week follow-up, F(1, 22) = 1.30, p = .27. 
Treatment group was also not significantly associated with 
the rate of decline in Problem Behaviors scores across time, 
F(1, 22) = 1.79, p = .19.

Hypothesis 2c: Children receiving canine-assisted ther-
apy will exhibit greater improvements on measures of 
social skills and prosocial behavior than children receiv-
ing standard cognitive-behavioral therapy.

Random coefficients models were used to examine 
within-person change over time and between-person dif-
ferences on the SSIS Social Skills and SCI Prosocial 
Behaviors scores across time. The unconditional growth 

model for Social Skills showed that the baseline mean 
score at pretreatment across both treatment groups was 
85.35 (SE = 1.80, p < .0001) and increased an average of 
7.80 (SE = 1.07) points across subsequent time points, indi-
cating that parents reported significant improvements in 
children’s levels of social skills over time for the overall 
sample, F(1, 23) = 52.71, p < .0001. Results from the 
unconditional growth model for PO behaviors determined 
that the average pretreatment initial score for the overall 
sample was 3.11 (SE = 0.12, p < .0001) and increased an 
average of 0.21 points over time (SE = 0.04, p < .0001).

To test for mean group differences in Social Skills 
scores between the two types of interventions, treatment 
group (non-CAI vs. CAI) was entered as the between-per-
sons predictor along with the fixed and random effect of 
time, the interaction between group and time, and Problem 
Behaviors as a covariate. Time was recentered at each time 
point in separate models to test for differences at pretreat-
ment, posttreatment, and follow-up (see Table 3 for mean 
Social Skills scores at each time point). As illustrated in 
Figure 4, there were no significant differences in mean 
Social Skills scores between the non-CAI and CAI inter-
ventions at pretreatment, F(1, 22) = 0.43, p = .52; posttreat-
ment, F(1, 22) = 0.08, p = .79; or follow-up, F(1, 22) = 
0.03, p = .87. No significant interaction between treatment 
group and time was found (β = −1.19, SE = 2.11), F(1, 22) 
= 0.32, p =.58, indicating that the rate of improvement in 
scores across time was similar between treatment groups. 
Taken together, predictors in the full model (time, treat-
ment group, the interaction between time and group, and 
Problem Behaviors scores) explained 19% of the total vari-
ation in Social Skills scores at posttreatment and 55% of 
the total variation at follow-up. Similarly, mean PO scores 
did not differ between non-CAI and CAI groups at pre-
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Figure 3. Predicted mean Problem Behaviors scores for non-
CAI (n = 12) and CAI (n = 12) treatment groups plotted at each 
assessment time point.
Note. n = 11 for non-CAI at follow-up due to missing data. CAI =  
canine-assisted intervention.
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(n = 12) and CAI (n = 12) treatment groups plotted at each 
assessment time point.
Note. n = 11 for non-CAI at follow-up due to missing data. CAI =  
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treatment, F(1, 22) = 0.88, p = .36; posttreatment,  
F(1, 22) = 1.19, p = .29; or follow-up, F(1, 22) = 1.00, p = .33, 
adjusting for the effects of SSIS Social Skills scores (see 
Table 3). Type of treatment group did not predict the rate of 
change in PO scores over time (β = .02, SE = 0.08), F(1, 
22) = 0.04, p = .83. The combination of time, treatment 
group, the Time × Group interaction, and Social Skills 
scores accounted for 64% of the total variation in posttreat-
ment PO scores and 42% of the total variation at 
follow-up.

Research Question 3: Are improvements associated 
with treatment maintained over time?
Hypothesis 3: Children in both treatment groups will 
maintain treatment gains after 6 weeks.

To evaluate the maintenance of improvements over time 
across both the CAI and non-CAI treatment groups, 
repeated-measures ANOVAs were used to compare out-
come scores at posttreatment with outcome scores at 6-week 
follow-up. Results indicated that there was a significant 
effect of time across pretreatment, posttreatment, and fol-
low-up scores on Problem Behaviors, F(2, 42) = 22.76, p < 
.001, η2 = .52; Social Skills, F(2, 42) = 26.15, p < .001, η2 = 
.54; and PO, F(2, 42) = 15.83, p < .001, η2 = .43. No signifi-
cant interactions between time and treatment group were 
found among any of the outcomes (all Fs < 1.80, all ps > 
.18), suggesting that differences in the outcomes across 
time points did not vary as a function of type of treatment 
(non-CAI vs. CAI). Post hoc pairwise comparisons with 
Bonferroni adjustments (α = .05 / 3 = .017) determined that 
there were no significant differences between posttreatment 
and follow-up Problem Behaviors scores, t(22) = −.22, p = 
.83, Cohen’s d = .06; no differences between posttreatment 
and follow-up Social Skills scores, t(22) = −.73, p = .48, 
Cohen’s d = .15; and no posttreatment to follow-up differ-
ences for PO scores, t(22) = −.20, p = .84, Cohen’s d = .02, 
suggesting that treatment gains were maintained for both 
treatment groups 6 weeks after intervention.

Discussion

Findings from this preliminary study provide initial support 
for the efficacy of a cognitive-behavioral group treatment 
enhanced with humane education for children with ADHD 
and social impairments. Across both treatment groups (CAI 
and non-CAI), parents reported improvements on measures of 
children’s social skills, prosocial behaviors, and competing 
problematic behaviors. For all child participants, the severity 
of their behavioral symptoms of ADHD showed a linear 
decline across time during the course of treatment; however, 
children who received the CAI model exhibited greater reduc-
tions in the severity of their ADHD symptoms than did chil-
dren who received the enhanced cognitive-behavioral therapy 

intervention without CAI. Notable improvements in favor of 
the CAI intervention group emerged as early as the 4th week 
of treatment and were maintained at subsequent weeks of 
treatment. Thus, canine-assisted cognitive-behavioral therapy 
compared favorably with an enhanced cognitive-behavioral 
therapy without CAI specific to ADHD symptomology, 
whereas this pattern of findings was not apparent in outcomes 
of social skills and competing problematic internalizing and 
externalizing behaviors. Overall, these results suggest that a 
CAI offers a novel therapeutic strategy that may enhance tra-
ditional evidence-based interventions for children with 
impairment from the core symptoms of ADHD.

Limitations in this preliminary study include a small 
sample size, use of a single (parent) informant, and restricted 
measurements. It is also noted that parental ratings, by con-
dition, were not blind and this may introduce an element of 
bias which should be considered when interpreting results. 
Future directions should include blind ratings and are dis-
cussed below. While results indicated that CAI was associ-
ated with greater improvements in ADHD symptoms, it was 
beyond the scope of the present study to identify the spe-
cific mechanisms behind these changes over time. Currently, 
a fully powered clinical trial examining outcomes for sub-
sequent cohorts is underway.

Both therapy models were associated with parent ratings 
of improved social functioning in this sample of children 
with ADHD, yet children receiving the CAI treatment 
showed significantly greater improvements in inhibitory 
control and attention, both important aspects of executive 
functioning. During P.A.C.K. sessions, children spent time 
reading to dogs in a structured manner and practiced teach-
ing dogs specific skills using commands and praise. In the 
non-CAI model, children read to dog puppets and taught 
specific skills (e.g., drawing, origami) to their peers using 
step-by-step instructions and praise. Thus, the primary dif-
ference between treatment models is likely the heightened 
demands that a live animal places on a child’s attention. If a 
child’s attention wanders when interacting with a dog pup-
pet, the puppet does not engage in behaviors that draw the 
child back into engagement. In contrast, a live dog might 
prompt a child to maintain attention or refocus on the dog 
and task at hand. These interactions with a live animal, 
therefore, could become an opportunity to train attention, 
where the animal serves as a prompt to refocus attention on 
the therapeutic activity. Prior research examining mindful 
presence and “mindfulness” training has indicated that 
training one’s attention to focus on the present moment 
trains attention and improves performance on tasks requir-
ing executive function (Zylowska et al., 2007). Similarly, 
studies of attention training (Tamm et al., 2010) indicate 
that inhibitory response and attention can be improved with 
training. It is plausible that dynamic, goal-directed interac-
tions with dogs may enable children to focus on the present 
moment, thereby shaping concentration and on-task 
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behaviors and reducing problems with sustained attention. 
Future research should examine this hypothesis by studying 
attention processes during therapy and attention outcomes 
based on executive function task performance. Moreover, it 
is possible that the inclusion of dogs in therapy also height-
ened emotion and engagement, thereby increasing the 
opportunity for learning during therapy sessions. Possible 
mechanisms contributing to these favorable findings war-
rant further discussion.

Implications for Future Research

Anecdotal reports have long claimed that the mere presence 
of dogs during therapy with children has a calming effect, 
thereby reducing stress and better priming children for ther-
apy. Finding ways to more objectively measure this kind of 
“priming” and physiological stress reduction is key to 
enhancing our understanding of the physiological mecha-
nisms contributing to the human–animal bond and its 
impact on intervention. In future research, it will be impor-
tant to develop structured methods to assess child engage-
ment during therapy. In addition, in efforts to counterbalance 
the impact of parental bias on ratings of behavior across 
treatment conditions, observations of children’s behavior 
should be rated by blind raters. Finally, examination of 
physiological responses related to stress, including heart 
rate, activity level, and salivary cortisol, will be important 
to address biological mechanisms of change.

As the field of HAI for children for children with ADHD 
develops, there are many more questions that need to be 
addressed in scientific research. What types of dogs work 
best? What skills or training do the dogs as well as thera-
pists need? What parent and child characteristics moderate 
responses to CAI? Could HAI also reduce the risk of injury 
(e.g., dog bites) among impulsive children with greater risk 
for injury? Preliminary evidence suggests that further study 
in this field is warranted and timely.
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