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June 30, 2018

Scientific Review Panel,

Horses and Humans Research Foundation

Dear Reviewers: 

It is with great pleasure that I share with you our application, titled “The Feasibility, Acceptability, and Preliminary Efficacy of a Manualized Equine-assisted Occupational Therapy Intervention for Children with Autism.” 
The proposed study builds upon my dissertation research, which included a pilot study of equine-assisted occupational therapy for children with autism. Now, as a post-doctoral associate, I have an incredible team of mentors—Dr. Wendy Wood and Dr. Susan Hepburn—who are experts in their respective fields, and are key personnel on the research team who will help to ensure the success of this study. We believe the proposed study is the next critical step in advancing the science that supports equine-assisted occupational therapy for children with autism. 
Thank you in advance for your review of our application, I look forward to receiving your feedback.
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Thank you,

B. Caitlin Peters, Ph.D., OTR/L
Post-doctoral Associate, Temple Grandin Equine Center
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II. Scientific Abstract 
Background. This Phase II study builds on findings of improved social functioning, behavior, and occupational performance in children with autism following equine-assisted occupational therapy (EAOT). 
Aims. 1) Assess the feasibility of implementing an EAOT intervention manual and assessment protocol at two sites, 2) Assess acceptability of the manualized intervention and protocol to therapists and caregivers of children with ASD, and 3) Estimate effect size of the intervention on outcomes. 

Design: Multi-site, mixed methods, randomized feasibility study. We will summarize data on attendance, attrition, fidelity, and assessment completion (Aim 1); quantitatively analyze survey data completed by therapists and caregivers and qualitatively analyze data from therapist focus groups (Aim 2); and quantitatively assess the effect of EAOT on identified outcome measures, and calculate effect sizes (Aim 3).
Innovation and Impact: To our knowledge, this is the first study of an equine-assisted therapy for children with autism to a) assess feasibility and acceptability of a manualized intervention, b) use random assignments to treatment or control groups, and c) assess outcomes with blinded raters and physiological indicators. This study will thus directly support a subsequent, large-scale Phase III randomized clinical trial of the efficacy of the manualized EAOT intervention for children with ASD.

III. Need/Justification

Ten percent of children with autism spectrum disorder (ASD) participate in equine-assisted activities and therapies (Lindly, Thorburn, Heisler, Reyes, & Zuckerman, 2017). In fact, individuals with ASD are the most-served population group by centers accredited by the Professional Association of Therapeutic Horsemanship, International (PATH, Intl, 2015). ASD is a developmental disability characterized by restricted and repetitive behaviors and impairments in social interaction and social communication (American Psychiatric Association, 2013). Problematic behaviors are also common in children with ASD, including hyperactive behaviors (i.e., excessively active, impulsive, distractible) and irritable behaviors (i.e., self-injury, yelling, aggression, tantrums) (Kaat, Lecavalier, & Aman, 2014). Owing in part to these behaviors and impairments, children with ASD are at risk for problems with occupational performance, a widely accepted focus of occupational therapy services. Occupational performance refers to persons’ capacities to perform their everyday activities in home, school, and community settings in a manner that is competent, safe and satisfying (Law et al., 2014). 
Systematic Scientific Development of Psychosocial Interventions for Children with Autism
Our team recently conducted a pilot study of the effects of a novel approach to EAOT that was designed to improve the occupational performance, irritability, hyperactivity, and social functioning of children with autism (Peters, Wood, Hepburn, & Bundy, manuscript under review; Appendix A). The intervention’s design and selected outcomes were partly informed by four promising studies, all of which had identified occupational therapists as providers of various equine-assisted therapies for children with ASD (McDaniel-Peters & Wood, 2017).  Two studies of “hippotherapy” reported improved gross and fine motor skills of children with ASD, leading to improved participation in daily activities 
 ADDIN EN.CITE 

(Ajzenman, Standeven, & Shurtleff, 2013; Liddiard, 2009)
. Two other studies measured outcomes relevant to social and behavioral functioning: a study of “short-term equine-assisted therapy” reported improved core autism symptoms of some participants (Memishevikj & Hodzhikj, 2010), and a study of “EAOT” reported improved engagement in children with ASD (Llambias, Magill-Evans, Smith, & Warren, 2016). Our pilot study also integrated best practice guidelines in occupational therapy for improving social and behavioral outcomes with individuals with ASD (Tomchek & Koenig, 2016). Participants thus engaged in activity-based interventions and physical activities (e.g., donning and doffing shoes and helmets, preparing to ride, grooming, tacking, riding) as the occupational therapists incorporated behavioral techniques, preferred interests, joint attention training, and multi-sensory experiences. All eight participants improved in occupational performance, social communication, and social motivation; in five children, irritability and hyperactivity decreased, perhaps indicative of improved self-regulation (Appendix A).
According to a framework for how psychosocial interventions for individuals with ASD are best empirically developed (Figure 1; Smith et al., 2007), this pilot study constituted the first of four research phases because it was an initial efficacy study that refined the techniques of the intervention and documented clinical significance of its effects.  Hence our team is now poised to conduct Phase II research of this EAOT intervention. In Phase II research, investigators manualize the intervention and create a protocol for assessment; they also assess the feasibility of the developed intervention manual and assessment protocol (Smith et al., 2007; Tickle-Degnen, 2013). Phase II research provides a crucial foundation for Phase III research, which focuses on large scale efficacy studies using randomized clinical trials (Figure 1).  Phase IV research focuses on effectiveness, assessing whether competent clinicians in diverse community settings can effectively implement the intervention. While these phases are not strictly linear, a systematic phased scientific approach can most efficiently identify promising interventions for autism that merit replication and evaluation, and become most worthy of widespread implementation.
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Figure 1. Three phases of research in developing psychosocial interventions in autism of direct relevance to the proposed study. Adapted from Smith et al. (2007).
As the first step in Phase II research, our team is now creating a manual to “standardize [the] intervention and make it available to a wider audience, both for clinical use and continued research” (Smith et al., 2007, p. 359). The EAOT manual will consist of several modules that can be chosen by therapists based on the child’s goal. Ongoing manual development is informed by occupational therapy practice guidelines for children with ASD (Tomcheck & Koenig, 2016), the fidelity checklist from our Phase I study, prior video analyses of EAOT (Bentele, unpublished thesis; Appendix B), and interviews with therapists who delivered the intervention (Peters, unpublished dissertation; Appendix C). The manual, which refines the EAOT intervention provided in our Phase I study, will be completed by October 2018.
In the proposed Phase II study, therefore, we will assess the feasibility of the new EAOT manual, and an assessment protocol to evaluate its effects. We will focus on three areas of feasibility: a) implementation, b) acceptability, and c) limited efficacy. Implementation is an appropriate area of focus in a feasibility study to answer the question “to what extent can a new idea, program, process, or measure be successfully delivered to intended participants?” (Bowen et al., 2009, p. 454).  Acceptability is an appropriate area of focus in a feasibility study that asks “to what extent is a new idea, program, process or measure judged as suitable, satisfying, or attractive to program deliverers? To program recipients?” (Bowen et al., p. 454). Limited efficacy is an appropriate area of focus of a feasibility study that asks, “Does the new idea, program, process, or measure show promise of being successful with the intended population?” (Bowen et al., p. 454). 
Need and Innovation
Building on our Phase I pilot study, the proposed study will address specific gaps in knowledge. First, it is unknown if the EAOT manual and assessment protocol will be feasible to implement at different riding centers. Second, it is unknown if the manualized intervention and assessment protocol will be acceptable to the occupational therapists who will deliver it and families of children with autism who participate in the intervention. Third, it is unknown how large of an effect this manualized intervention will have on children with ASD.  Understanding the feasibility of implementation, acceptability, and preliminary efficacy of this manualized EAOT intervention will position our team to design a strong Phase III randomized clinical trial.  

With respect to innovation, this study will also be the first to our knowledge that assesses the feasibility and acceptability of a manualized equine-assisted therapy intervention for children with ASD. Furthermore, this will be the first study of EAOT for children with ASD that a) implements a randomized design, b) assesses outcomes using a physiological indicator of stress, and c) assesses social and behavioral outcomes through a blinded rater. These novel contributions will lay a strong foundation for a future Phase III randomized clinical trial.

IV. Research Narrative 
Specific Aims

1. Assess the feasibility of implementing the new EAOT manual and assessment protocol at two therapeutic riding centers.

2. Assess the acceptability of the new EAOT manual and assessment protocol for a) occupational therapists who deliver the intervention, and b) caregivers of children with ASD who receive the intervention.

3. Estimate the size of the effect of the manualized EAOT intervention, in comparison to a control group, on identified outcome measures. 
· Hypothesis 1: Participants who receive EAOT will demonstrate larger improvements on individual occupational performance goals than participants in the waitlist-control group. 
· Hypothesis 2: Participants who receive EAOT will demonstrate larger reductions in irritability and hyperactivity than participants in the waitlist-control group.
· Hypothesis 3: Participants who receive EAOT will demonstrate larger improvements in social motivation and social communication than participants in the waitlist-control group.
· Hypothesis 4: Participants who receive EAOT will demonstrate larger reductions in hair cortisol content in comparison to participants in the waitlist control group.
Design

Optimal research designs associated with Phase II research include multi-site feasibility trials with focus groups and surveys at each site (Smith et al., 2007). Therefore, this study will implement a mixed-methods multi-site randomized feasibility study of EAOT for children with ASD. Twelve children with ASD will be recruited in the Denver and the Northern Colorado areas, for a total sample of 24 children with ASD. Participants with similar social communication abilities will be paired at each site, and dyads will be randomized to the treatment group (TG) or a waitlist control group (WCG). The TG will receive 10 weeks of EAOT, while the WCG participates in 10 weekly trips to a botanic garden. After 10 weeks, the WCG will receive 10 weeks of EAOT while the TG participates in the botanic garden control condition. 
Pilot Testing and IRB
Our Phase I pilot study had promising findings (Appendix A), and no further pilot testing is required.  We have submitted protocols to CSU’s Institutional Review Board (Appendix D) and Institutional Animal Care and Use Committee (Appendix E).
Methods

Participants
Fliers will be distributed to schools and community organizations that serve children with ASD to recruit 24 participants with ASD. Inclusion and exclusion criteria are listed in Table 1. Children will be screened for inclusion in a 3-part process. First, interested participants will complete an online survey that includes demographic information, Social Communication Questionnaire (SCQ) and Aberrant Behavior Checklist- Community. Second, participants will attend a screening visit at Colorado State University-Fort Collins or Colorado State University- Denver to administer the Leiter International Performance Scales, Third Edition (Leiter-3) and the Autism Diagnostic Observation Schedule, Second Edition (ADOS-2). Participants will attend a final screening visit at the therapeutic riding center to ensure they meet all PATH, Intl guidelines and can ride a horse for 10 minutes while following safety rules. 
Table 1

Inclusion and Exclusion Criteria for Children with Autism
	Inclusion Criteria
	Exclusion Criteria

	· Age 6 – 13 years old

· Score ≥ 15 on the Social Communication Questionnaire

· Diagnosed with ASD by a community provider

· Meet clinical cut-offs for ASD on the Autism Diagnostic Observation Schedule

· Score ≥55 on the Leiter International Performance Scale, Third Edition

· Combined score ≥32 on the irritability and hyperactivity subscales of the Aberrant Behavior Checklist, Second Edition

· Can participate in 10-minutes of riding while following safety rules

· Meets physical, mental, and emotional standards set forth by PATH, Intl
	· Demonstrate behavioral issues that could interfere with riding

· Participated in equine-assisted activities or therapies for two hours or more in the last 6 months

· Weigh more than 200 pounds.


Screening Measures

Aberrant Behavior Checklist- Second Edition (ABC-2). The ABC-2 is a valid and reliable behavior rating scale that measures the extent of problem behaviors in children and adults with development disabilities (Aman, Singh, Steward, & Field, 1985). Any adult who knows the child well, in this case the caregiver, can complete the 58-item checklist. The irritability and hyperactivity subscales will be used as outcome measures in the study. Therefore, to avoid a floor effect, children included in this study must have a combined score ≥ 32 on the irritability and hyperactivity subscales of the ABC-2, based on data from our Phase I study.
Autism Diagnostic Observation Schedule, Second Edition (ADOS-2). The ADOS- 2 is a play-based assessment of communication, social interaction and behaviors (Lord et al., 2012). The ADOS has strong predictive validity for diagnosis of ASD (Gotham et al., 2008). 

Leiter International Performance Scales, Third Edition (Leiter-3). The Leiter-3 is a completely nonverbal measure of intelligence and cognitive abilities that is widely used with the ASD population (Roid & Miller, 1997). The Brief IQ score can be used reliably in place of the Full IQ score when a minimal IQ estimate is needed (Tsatsanis et al., 2003); therefore, this study will use the Brief IQ version of the Leiter-3. Participants who have an IQ below 55 will be excluded from the study, to ensure participants are cognitively able to participate EAOT.
PATH, Intl. Standards. PATH, Intl provides a list of contraindications for participants who should not participate in equine-assisted interventions. In order to ensure participants meet all PATH, Intl standards, they will complete an enrollment packet that requires a physician signature that the child does not have any of the listed contraindications, and is medically cleared to ride horses (Appendix F). Furthermore, the child will attend a screening visit at Hearts and Horses or My Heroes to ensure participants meet all other standards. 
Social Communication Questionnaire (SCQ). This parent-report measure is a quick, 10-minute screen for ASD. A score of 15 or above indicates the individual likely has ASD (Rutter & Bailey, 2003). The SCQ has strong discrimination between children with and without ASD and is widely used for entry into ASD research studies (Chandler et al., 2007).

Intervention

Evaluation. Each child and a caregiver will participate in an occupational therapy evaluation, which will include the child’s occupational profile (Appendix G) and administration of the Canadian Occupational Performance Measure (COPM) and Adaptive Behavior Assessment System (ABAS-3). The occupational therapist and caregiver will then collaborate to identify one occupational performance goal for each child, in one of four goal areas outlined by the manual: social interaction, social communication, self-regulation, and transitions.
COPM. The COPM is a semi-structured interview administered by an occupational therapist during which caregivers identify problems in their child’s ability to perform everyday life tasks (Law et al., 2014). The COPM will facilitate collaborative goal setting.
ABAS-3. The ABAS-3 is a norm-referenced rating scale that measures ten domains of adaptive behaviors and can be completed by a caregiver (Harrison & Oakland, 2015). 

Intervention Description. The intervention will occur at Hearts and Horses Therapeutic Riding Center and My Heroes at the Temple Grandin Equine Center. The occupational therapists who will deliver the intervention currently provide EAOT to children with ASD at both centers. 

Each session of EAOT will be 45 minutes, with at least 20 minutes of mounted time. There will be a one-to-one ratio between the child and occupational therapist. Two sessions will occur simultaneously in the same arena, and the occupational therapists will facilitate social interaction between participants. Trained volunteers will serve as horse leaders and sidewalkers during mounted activities; every effort will be made to pair each child with the same horse and volunteers for the duration of the 10-week intervention. The intervention will be guided by a manual that consists of several modules, chosen by the therapist based on the child’s goal. Generally, activities will be structured to provide positive reinforcement for desired behaviors and communication. The occupational therapist will also manipulate equine movement to provide graded sensory stimulation, in order to facilitate optimal arousal. Finally, occupational therapists will provide caregivers with take-home strategies and activities for home.
Fidelity. After each session, therapists will rate the extent to which they adhered to the manual protocol using a self-report checklist. Also, 25% of intervention sessions or more will be rated by B. Caitlin Peters using a fidelity measure of critical elements and quality indicators. Wendy Wood will also rate 10% of sampled sessions, to establish interrater reliability.
Botanic Gardens Control Condition
The control condition will consist of weekly visits to a botanic garden with occupational therapy students. In Northern Colorado, participants will go to “The Gardens at Spring Creek” and in Denver participants will go to “Denver Botanic Gardens.” To mirror the social make-up of EAOT, each garden trip will consist of 4 or more individuals, two occupational therapy students and two children with autism. Caregivers can join the group if they would like, and will be asked to stay on-site in case of emergency. The occupational therapy students will receive information on their participants’ occupational performance goal, and suggested activities to address the goal in the garden environment. The weekly garden trip will control for goal-based intervention from an occupational therapy professional, time spent with a peer with similar social communication abilities, and exposure to nature.
Outcome Measures
Goal Attainment Scaling (GAS). GAS is a means of measuring progress on individual goals, and will serve as the primary efficacy outcome measure in this study. Ruble, McGrew, and Toland (2012) assessed the reliability and validity of GAS as an outcome measure in randomized control trials of interventions for children with ASD, and concluded GAS “holds promise as an idiographic approach for measuring outcomes of psychosocial interventions in community settings” (p. 1974); they found that GAS goals can be reliably coded, and that behavior samples are representative of child behavior. In the proposed study, occupational therapists will attend a training on how to implement GAS according to procedures recommended by McDougall and King (2007). Occupational therapists will scale the goals set during the evaluation onto a 5-point scale, where -2 indicates current level of performance, 0 indicates expected level of performance after the 10-week intervention, and +2 indicates much more than expected level of performance after the 10-week intervention. Therapists will use the ‘GAS Checklist’ to ensure goals are scaled correctly (Appendix H), and B. Caitlin Peters will peer-review all goals.
King, McDougall, Palisano, Gritzan, and Tucker (2000) suggest that GAS is most reliable when rated by an independent rater. Therefore, after the goal is set and scaled, a research assistant blinded to group assignment will call the caregiver and conduct a semi-structured interview to determine the child’s goal performance at each follow-up time point. Caregivers will be blinded to the numerical rating assigned to each behavioral benchmark, to minimize bias. 

Aberrant Behavior Checklist, Second Edition (ABC-2). The ABC-2 is a behavior rating scale that measures the extent of problem behaviors in children and adults with development disabilities (Aman et al., 1985). The 58-item checklist can be completed by any adult who knows the child well, in this case the caregiver and teacher. Behaviors are categorized into the following subscales: irritability, hyperactivity, lethargy/social withdrawal, stereotypy, and inappropriate speech. The ABC-2 has well-established reliability and validity (Aman, Burrow, & Wolford, 1995; Aman, Richmond, Stewart, Bell, & Kissel, 1987), is an established outcome measure for the ASD population (Arnold et al., 2003) and the irritability and hyperactivity subscales improved significantly in our Phase I study (Appendix A). 
Social Responsiveness Scale, Second Edition (SRS-2). The SRS-2 is a parent-report questionnaire that measures social functioning in ASD (Constantino, 2012). The 65-item questionnaire has five subscales: social awareness, social cognition, social motivation, social communication, and restricted and repetitive behaviors. The SRS-2 is a valid and reliable measure (Constantino et al., 2003), and parent-reports of the social communication and social motivation subscales improved significantly in our Phase I study.
Hair Cortisol Content (HCC). To add to the rigor of the assessment protocol, we are including hair cortisol content (HCC) as an exploratory outcome measure, with the goal of identifying a promising biomarker of change. Cortisol is widely accepted as a physiological indicator of stress (Meyer & Novak, 2012). One key issue in using cortisol as a biomarker, is that salivary cortisol is an acute measure of stress, reflecting participants’ stress levels in the previous minutes. Hair cortisol content (HCC) circumvents this issue by providing a reliable index of cumulative retrospective hypothalamic pituitary adrenal axis activation, an indicator of chronic stress. Cortisol is deposited into hair follicles, and hair grows at a rate of 1cm per month. Therefore, cortisol content in the proximal 2.5 cm of scalp hair can reveal participants’ cortisol level over the past 2.5 months.
Children with ASD have elevated HCC (Ogawa, Lee, Yamaguchi, Shibata, & Goto, 2017) and demonstrate higher stress-responses to stressful events in comparison to typically-developing children (Lam, Aman, & Arnold, 2006; Spratt et al., 2012). The EAOT intervention is designed to improve participants’ self-regulation, and therefore may enable children with ASD to better cope with stressful events, leading to a reduction in HCC.
B. Caitlin Peters will collect hair samples from children, by cutting approximately 50 strands of hair from participants’ posterior vertex, according to instructions provided in Appendix I. A variety of toys including an iPad will be available to distract children during hair collection. To measure HCC throughout the course of the 30 week study, we will collect 2.5 cm of hair at three time points, for a total of 7.5 cm of hair. Caregivers will be asked not to schedule haircuts for their child between data collection periods to allow for adequate hair length. Hair samples will be sent to the Behavioral Immunology and Endocrinology Laboratory at the University of Colorado for processing. This lab uses Salimetrics enzyme-linked immunosorbent assay (ELISA) to determine HCC; a method that is reliable and highly correlated with HCC analyses conducted at similar laboratories across the globe (Russell et al., 2015). 
Assessment Protocol

Outcome measures will be collected at three time points: a) Pre-test—up to two weeks before the TG receives EAOT, b) Time 2—up to two weeks after the TG receives EAOT, and c) Time 3—up to two weeks after the WCG receives EAOT. Caregivers will be asked to identify an adult (educator, therapist, grandparent) who has known the child for at least six weeks and will see the child on a consistent basis throughout the course of the study; this adult will serve as a blinded-rater. Caregivers and blinded-raters will provide ABC-2 and SRS-2 data through an online survey via RedCap. Caregivers will also report any medications or other treatments their child receives. A research assistant blinded to group assignment will collect GAS data by conducting a semi-structured interview with caregivers over the phone. Finally, B. Caitlin Peters will collect hair samples at a location of the caregiver’s choosing (home or at the riding center).
Aim 1: Implementation of Manual and Assessment Protocol
For Aim 1, we will calculate attendance rates, attrition rates, fidelity ratings, and assessment completion rates. A sample size of 24 will ensure variability in these measures.
Aim 2: Acceptability of Manual and Assessment Protocol

For Aim 2, we will send therapists and caregivers online surveys that include Likert-scale questions about satisfaction and appropriateness. We will also conduct an audiotaped focus group with occupational therapists that delivered the intervention, focused on perceived fit within organizational culture, and recommendations for changes in the manual or protocol.  

A professional transcription service will transcribe audiotaped focus groups. B. Caitlin Peters will conduct thematic analysis of the transcripts using Nvivo software in three phases (Strauss & Crobin, 1990): 1) open coding—the text will be broken down, examined, conceptualized, and categorized, 2) axial coding—identification of links and relationships between and within categories, and 3) selective coding—emergence of final themes, and relationships between them. At the conclusion of analysis, we will conduct member checks to ensure analyses align with the intended meanings of the occupational therapists.
Aim 3: Estimate Effect Sizes
Power Analysis. Data from our Phase I study indicated that EAOT had a large effect on individual occupational performance goals, irritability, and hyperactivity (Appendix A). We used the software G*Power to conduct a power analysis. Assuming a medium-large effect (partial (2 = 0.1), and repeated measures correlation of 0.5, a sample of 24 participants will have 87% power to detect a significant group x time interaction, with a significance level of 5%. We recognize that the addition of a control group and blinded outcome measures may change the effect size; hence, data collected in this study will better inform a power analysis for a future Phase III trial.
Quantitative Data Analysis. All statistical analyses will be conducted in consultation with Dr. Eric Moody. We will conduct chi-square and t-test analyses to assess pre-treatment differences between the TG and the WCG on demographic data. 
To assess the preliminary efficacy of EAOT, we will conduct a 2 (TG vs WCG) x 3 (pre-test vs Time 2 vs Time 3) analysis of covariance with treatment site as a covariate, for each outcome measure. We will run all standard diagnostics to ensure all statistical assumptions are met, and conduct appropriate post-hoc tests. Finally, we will calculate effect sizes for all analyses, to inform the power analysis of a future Phase III trial.

V. Proposed Time Line
	
	Nov ‘18
	Dec ‘18
	Jan ‘19
	Feb ‘19
	Mar ‘19
	Apr ‘19
	May ‘19
	Jun ‘19
	July ‘19
	Aug ‘19
	Sep ‘19
	Oct ‘19– Apr ‘20

	Recruitment & screening
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Riding screen & 

OT evaluation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pre-test data collection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Treatment group EAOT
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Waitlist control group garden trips
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Time 2 data collection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Treatment group garden trips
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Waitlist control group EAOT
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Time 3 data collection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Focus groups
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Data analysis & manuscript prep
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


November, 2018 – February, 2019:
Recruitment and initial screening
February 1 - February 15, 2019:
Riding screening & OT Evaluation (1 visit per family)
February 16 – March 2, 2019: 
Pre-test: initial efficacy assessment

March 2 – May 4, 2019: 

EAOT (treatment group) + garden trips (waitlist control group)

May 5 – May 19, 2019: 

Time 2: Second efficacy assessment; acceptability for treatment group

May 25 – July 27, 2019:  

EAOT (waitlist control group) + garden trips (treatment group)
July 28 – August 11, 2019: 

Time 3: Final efficacy assessment; acceptability for waitlist control group
August – September, 2019: 

Focus groups with therapists
October 2019 – April 2020: 

Data analysis and manuscript preparation
VI. Intent to Publish

The Temple Grandin Equine Center is committed to advancing the science supporting equine-assisted activities and therapies; therefore, it is our full intention to publish the results of this study in a peer-reviewed journal, and present the results at scientific conferences. B. Caitlin Peters will apply to present the results at conferences such as the American Hippotherapy Association, The Gatlinburg Conference on Research and Theory in Intellectual and Developmental Disabilities, and the Occupational Therapy Research Summit. As a team, we will submit one or more manuscripts containing the results of this study to journals such as the American Journal of Occupational Therapy, or the Journal of Autism and Developmental Disorders. 

VII. Budget
HHRF Itemized Budget
	
	Description
	Cost / Unit
	Units
	 Total 

	Personnel
	PERSONNEL TOTAL
	 
	 
	$0 .00  

	Permanent Equipment
	PERMANENT EQUIPMENT TOTAL
	
	
	$0.00

	Consumable Supplies
	SCQ Score Forms (pack of 20)
	44
	2
	$88.00 

	
	Leiter-3 Forms (20 Forms)
	75
	2
	$150.00 

	
	CONSUMABLE SUPPLIES TOTAL
	 
	 
	$238 

	Consultant Costs
	Biostatistician
	200
	10
	$2,000.00 

	
	CONSULTANT COSTS TOTAL
	 
	 
	$2,000.00

 

	Travel
	Travel Reimbursement for Initial Screening
	0.49
	1,500
	$735.00 

	
	Travel Reimbursement for Second Screening
	0.49
	1,400
	$686.00 

	
	TRAVEL TOTAL
	 
	 
	$1,421.00 

	Client-related Expenses
	EAOT Sessions
	155
	240
	$37,200.00 

	
	Riding Center Screening Visit + OT Evaluation
	155
	28
	$4,340.00 

	
	Waitlist Control Botanic Garden Trips
	20
	240
	$4,800.00 

	
	CLIENT-RELATED EXPENSES TOTAL
	 
	 
	$46,340.00 

	Horse Expense
	HORSE EXPENSE TOTAL
	
	
	$0.00

	Total
	
	
	
	$49,999.00


HHRF Budget Justification
	TOTAL GRANT REQUEST (US Funds): $ 49,999

	1) PERSONNEL: 
All personnel costs will be financed by the Carl and Caroline Swanson Foundation. Please see following section for budget and budget justification.

	                                         
	Personnel Total: $0

Personnel % of total budget: 0%

	2) PERMANENT EQUIPMENT: 

No permanent equipment.

	
	Permanent Equipment Total: $0

Permanent Equipment % of total budget: 0%

	3) CONSUMABLE SUPPLIES: 

SCQ Score Forms: To be eligible for the study, children must score 15 or above on the Social Communication Questionnaire (SCQ). Forms are sold in packs of 20, so two packs of forms will be bought for this study, to screen and enroll 24 children. Dr. Susan Hepburn at Colorado State University already owns the manual for the SCQ, which will be used for scoring and interpretation. $44 x 2 = $88
Leiter-3 Forms: To be eligible for participation in this study, children must score 55 or greater on the Leiter International Performance Scales, Third Edition (Leiter-3) Visualization and Reasoning (VR) Battery Brief IQ, which is a measure of nonverbal intelligence. Forms are sold in packs of 20, and therefore two packs of forms will be bought for this study. Dr. Susan Hepburn at Colorado State University owns the Leiter-3 manuals and administration kit, which will be used for administration, scoring, and interpretation. $75 x 2 = $150

All other consumable supplies will be financed by the Carl and Caroline Swanson Foundation. Please see following section for budget and budget justification.

	
	Consumable Supplies Total: $ 238

Consumable Supplies % of total budget: 0.476%

	4) CONSULTANT COSTS: 

Biostatistician: Dr. Eric Moody will conduct all statistical analyses to assess the effect of EAOT on measured outcomes. He will also assist in writing or reviewing appropriate sections of manuscripts that result from the research. Dr. Moody will be compensated $200 / hour for his work, for an estimated 10 hours of work.

	
	Consultant Costs Total: $2,000

Consultant Costs % of total budget: 4.0%

	5) TRAVEL: 
Caregiver Travel Reimbursement for Initial Screening: Before participants are enrolled into the study, they will attend an initial screening visit at Colorado State University to assess if they meet all inclusion criteria. Participants will be reimbursed for up to 50 miles of travel to and from the center. Assuming 30 participants will be screened in the first visit in order to enroll 24 eligible participants, up to $735 will be provided as travel reimbursement. $0.49/mile x 50 miles x 30 participants = $686.
Caregiver Travel Reimbursement for Second Screening: Before participants are enrolled into the study, they will attend a second screening visit at a therapeutic riding center to assess if they meet standards set forth by PATH, Intl. for participating in equine-assisted activities and therapies.  Participants will be reimbursed for up to 50 miles of travel to and from the center. Assuming 28 participants will be screened in order to enroll 24 eligible participants, up to $686 will be provided as travel reimbursement. $0.49/mile x 50 miles x 28 participants = $686.

	
	Travel Costs Total: $1421
Travel % of total Budget: 2.84%

	6) CLIENT-RELATED EXPENSES: 
EAOT Sessions: Each 45-minute therapy session costs $155, part of which will be compensation for the occupational therapist and part of which goes to the riding center for use of the facilities and horses. Twenty-four participants will attend 10 therapy sessions each, for a total of 240 therapy sessions. $155 per session x 240 therapy sessions = $37,200.
Riding Center Screening + OT Evaluation: Before therapy begins, participants will attend a visit at the therapeutic riding center in order to 1) ensure they meet all standards put forth by PATH, Intl, and 2) participate in an occupational therapy evaluation. These screening visits cost $155 each, part of which will be compensation for the occupational therapist and part of which goes to the riding center for use of the facilities and horses. Assuming 28 participants will attend a riding screening + OT evaluation visit, in order to enroll 24 eligible participants, up to $4,340 will be spent on these visits. $155 per visit x 28 visits = $4,340.

Control Condition Trips to Botanic Gardens: The control condition will consist of weekly trips to botanic gardens. Occupational therapy (OT) students from CSU- Fort Collins and Regis-Denver will be recruited to facilitate the garden trips. Each student will be paired one-on-one with a child with ASD. Each trip will cost $20: the OT student will be paid $10, and the entrance into the garden will cost $10. Twenty-four children with ASD will participate in a weekly garden trip for 10 weeks, a total of 240 trips. Therefore, the total cost of weekly garden trips will be $4,800. $20 x 240 garden trips = $4,800. 

	
	Client-Related Expenses Total: $46,340
Client-Related Expenses % of total budget: 92.68%

	7) HORSE EXPENSE:
No Horse Expenses

	
	Horse Expense Total: $0
Horse Expenses % of total budget: 0%

	8) BUDGET JUSTIFICATION: 
Please see below for budget and budget justification of items that will be financed by the Carl and Caroline Swanson Foundation.


.
Other Income Sources

	a. Active/Committed: 
The Carl and Caroline Swanson Foundation provides the Temple Grandin Equine Center at Colorado State University with funds to be dedicated towards their research endeavors. $9,000 of pilot funding is committed to the current project.


	
	Total Active/Committed: $9,000

	b. Pending: 

	
	Total Pending: $0

	c. Related Support: 


	
	Total Related Support: $0


Itemized Budget for Funds from Carl and Caroline Swanson Foundation
	
	Description
	Cost / Unit
	Units
	 Total 

	Personnel
	Research assistant (GAS rater)
	15
	48
	$720.00 

	
	PERSONNEL TOTAL
	 
	 
	$720   

	Consumable Supplies
	ABC-2 Score Forms (50 forms)
	64
	3
	$192.00 

	
	ABAS-3 School Age Parent Forms (25 forms)
	75
	1
	$75.00 

	
	SRS-2 Child/Adolescent Forms (25 Forms)
	52.5
	6
	$315.00 

	
	ADOS-2 Protocol Booklets (pack of 10)
	57
	3
	$171.00 

	
	Hair Collection Supplies
	50
	1
	$50.00 

	
	Hair Cortisol Content Assays
	42
	72
	$3,024.00 

	
	Take-home Binder Supplies
	5
	24
	$120.00 

	
	Focus Group Transcription
	300
	2
	$600.00 

	
	CONSUMABLE SUPPLIES TOTAL
	 
	 
	$4,547.00 

	Participant Compensation
	Caregiver Incentives for Initial Screening Visit
	15
	30
	$450.00 

	
	Caregiver Incentives for Second Screening Visit
	15
	28
	$420.00 

	
	Caregiver Incentives for Outcome Assessments
	15
	72
	$1,080.00 

	
	Teacher Incentives for Outcome Assessments
	20
	72
	$1,440.00 

	
	Therapist Incentives for Focus Group
	20
	4
	$80.00 

	
	Therapist Compensation for GAS Training
	50
	4
	$200.00 

	
	Therapist Incentives for Feasibility Survey
	15
	4
	$60.00 

	
	PARTICIPANT COMPENSATION TOTAL
	
	
	$3,730.00 

	Total
	
	
	
	$8,997.00  


Budget Justification for Funds from the Carl and Caroline Swanson Foundation
PERSONNEL

Research Assistant: A research assistant will be hired to independently rate participants’ goal attainment. The research assistant will be paid $15 for each goal rating, and will rate 24 goals, at two time points (Time 2 and Time 3). Therefore, the research assistant will be paid up to $720. $15 x 24 goals x two ratings = $720.
CONSUMABLE SUPPLIES

ABC-2 Score Forms: To be eligible for the study, children must score 32 or higher on combined irritability and hyperactivity subscales. Assuming 2/3 of screened participants are included, we may use up to 36 forms to screen and enroll 24 participants. After enrollment, participants’ caregivers and teachers will each complete the ABC-2 three times: pre-test, Time 2, and Time 3. Therefore the study will require 180 ABC-2 score forms (24 participants x 2 raters x 3 time points = 144 + 36 screening forms = 180).  Forms are sold in packs of 50, and our lab already owns 30 forms. Therefore, three packs of 50 will be bought for the study.
ABAS-3 School Age Parent Forms: The Adaptive Behavior Assessment System, Third Edition (ABAS-3) will be used to document the adaptive functioning of children with ASD that participate in the study. We will need 24 forms to complete the study; forms are sold in pack of 25, so we will buy one pack of forms. Dr. Susan Hepburn at Colorado State University owns an ABAS-3 manual that will be used for administration, scoring, and interpretation
SRS-2 Child/Adolescent Handscore Forms: The SRS-2 will be administered to each participant’ caregiver and teacher three times: pre-test, Time 2, and Time 3. Therefore, 144 forms will be needed to complete this study (24 participants x 2 raters x 3 time points); forms are sold in packs of 25, so six packs of score forms will be purchased. Dr. Susan Hepburn owns the SRS-2 manual which will be used for administration, scoring, and interpretation.
ADOS-2 Protocol Booklets: To be eligible for the study, children must meet clinical cut-offs for ASD on the ADOS-2. The ADOS-2 will be administered at the initial screening visit, for all participant that do not have documentation of previous ADOS scores. Forms are sold in packs of 10, so three packs will be purchased. We will purchase 1 pack of Module1, one pack of Module 2, and one pack of Module 3; our lab has access to additional forms if more than 10 forms of a specific module are needed. Dr. Susan Hepburn owns the ADOS-2 manual and supplies, which will be used for administration, scoring, and interpretation.
Hair Collection Supplies: According to directions given from the Behavioral Immunology and Endocrinology Laboratory on proper hair collection, we will need the supplies listed below. Please see Appendix I for more details on how these supplies will be used. Based on the following, we estimate the supplies will cost $50 total.

· aluminum foil: $10

· business envelopes: $12

· salon grade scissors and comb: $14

· alcohol prep pads: $4

·  painters tape: $4

·  hair clips: $6 
Hair Cortisol Content Assays: The Behavioral Immunology and Endocrinology Laboratory will conduct 72 assays of hair samples—3 assays (pre-test, Time 2, and Time 3) for 24 participants. Each assay costs $42, for a total of $3,024. $42 x 72 assays = $3,024 
Take-home Binder Supplies: Participants will each be given a take-home binder to hold the take-home strategies and activities that therapists provide each month. Each binder will cost $5  (binder, paper, sheet protectors). $5 x 24 binders = $120.
Focus-group Transcription: Audiotaped focus groups will be transcribed by Franklin Square Services, which charges $0.21 / line. The company estimates a 60-minute focus group will cost $140 - $220 to transcribe. Therefore, we estimate that a 1.5 hour focus group will cost about $300 to transcribe. We will conduct one, 1.5-hour focus group at each center, for a total of $600. $300 x 2 focus groups = $600
PARTICIPANT COMPENSATION

Caregiver Cash Incentives for Initial Screening Visit: Before participants are enrolled into the study, they will attend a screening visit at Colorado State University to assess if they meet inclusion criteria. Caregivers will be provided with $15 in cash for their participation in the screening visit. Assuming 30 participants will attend this initial screening visit in order to enroll 24 participants, up to $450 will be provided to caregivers for their participation in this screening visit. $15 x 30 visits = $450. 
Caregiver Cash Incentives for Second Screening Visit: Before participants are enrolled into the study, they will attend a screening visit at the riding center to assess if they meet standards set forth by PATH, Intl. for participating in equine-assisted activities and therapies. Caregivers will be provided with $15 in cash for their participation in the screening visit. Assuming 28 participants will attend the second screening visit to enroll 24 participants, up to $420 will be provided to caregivers for their participation in this screening visit. $15 x 28 visits = $420.
Caregiver Cash Incentives for Outcome Assessments: Caregivers will be provided with $15 in cash for each time they complete outcome assessments. Caregivers will be asked to complete outcome assessments three times. Therefore, if all 24 caregivers complete all assessments, a total of $1,080 will be distributed to caregivers.  $15 x 24 caregivers x 3 time points = $1,080.
Teacher Cash Incentives for Outcome Assessments: Caregivers will be provided with $20 in cash for each time they complete outcome assessments. Teachers will be asked to complete outcome assessments three times. Therefore, if all 24 teachers complete all assessments, a total of $1,440 will be distributed to caregivers.  $20 x 24 caregivers x 3 time points = $1,440.
Therapist Cash Incentives for Focus Group: Therapists will be provided with $20 in cash for attending a focus group at the end of the intervention. If all 4 therapists attend, a total of $80 will be distributed to therapists.  $20 x 4 therapists = $80.
Therapist Compensation for GAS Training: Therapists will be compensated $50 for attending a training on how to implement the occupational therapy evaluation, including how to set and scale goal for Goal Attainment Scaling. If all four therapists attend, a total of $200 will be distributed to therapist. $50 x 4 therapists = $200.
Therapist Cash Incentives for Feasibility Survey: Therapists will be provided with $15 in cash for completing a survey about the feasibility of the EAOT intervention. If all 4 therapists complete the survey, a total of $60 will be distributed to therapists.  $15 x 4 therapists = $80
VIII. Lay Language Article

Date: 06/30/18

Title of Project: The Feasibility, Acceptability, and Preliminary Efficacy of a Manualized Equine-assisted Occupational Therapy Intervention for Children with Autism

Name of Principal Investigator: B. Caitlin Peters

Name of Co-Principal Investigator: Wendy Wood
Therapeutic riding centers serve individuals with autism more than any other group. Equine-assisted occupational therapy (EAOT) integrates horses into occupational therapy to improve the social and behavioral functioning and related occupational performance of children with autism. This study aims to determine if a manual that outlines how to provide EAOT to children with autism is feasible to implement, and is acceptable to therapists and participants. Creating an intervention manual, and ensuring it is feasible and acceptable, is an important step in developing evidence-based interventions for children with autism. We also aim to assess the impact of EAOT on individual occupational performance goals, social functioning, behavior, and chronic stress of children with autism. 

The study design is a randomized, multi-site feasibility trial. We will recruit 24 children with autism to participate in the EAOT intervention. Each child and caregiver will participate in an evaluation to set an individual goal. Twelve participants will receive EAOT immediately, and twelve participants will participate in a waitlist control group for 10 weeks. Occupational therapists at two different riding centers will deliver the intervention in accordance with a manual. We will measure attendance, assessment completion, drop-out rates and fidelity to the intervention manual as indicators of feasibility of implementation. We will measure parents’ acceptance of the intervention through survey questions about satisfaction and acceptability. Finally, we will measure therapists’ acceptance of the intervention through survey questions and focus groups.

The effect of EAOT on children with autism will be measured before and after the intervention. Parents will rate their child’s goal performance, social functioning, irritability, and hyperactivity. Teachers who do not know if the child is in the treatment group or waitlist control group will rate the child’s social functioning, irritability, and hyperactivity. The research team will also take hair samples from participants before and after the EAOT intervention. These hair samples will be analyzed for cortisol content, an indicator of chronic stress. We hypothesize that children who participate in EAOT will demonstrate higher goal performance, social motivation, and social communication than children in the waitlist control group. We also hypothesize that children who participate in EAOT will demonstrate lower irritability, hyperactivity, and hair cortisol content than children in the waitlist control group. 

The results of this study will be used to design a future, large-scale randomized clinical trial. In addition, the results will be used to improve the EAOT intervention manual. Our long-term goal is to determine if EAOT is an effective intervention for children with autism. If so, we would like to disseminate the intervention manual so that occupational therapists at riding centers across the globe can easily provide an evidence-based intervention to the children with autism that they serve. 

IX. Biographical Sketches

Please find the following Biosketches in the attachments
· Biosketch- B. Caitlin Peters (PI)
· Biosketch- Wendy Wood (Co-PI)
· Biosketch- Susan Hepburn (B. Caitlin Peters’ Post-doctoral Mentor)
· Biosketch- Eric Moody (Biostatistician)
· Biosketch- Mark Laudenslager (Behavioral Immunology and Endocrinology Laboratory)
X. Evidence of Compliance with Government Requirements 
Please find the following signed forms in the attachments
· Compliance with Government Requirements- Human Subjects
· Compliance with Government Requirements- Animal Subjects
XI. Research Grant Conditions of Award

1. At least one member of the research team must be fluent in English and published in peer-reviewed English language journals.  

2. The grant time line will commence of the day that the grant is awarded or the day that evidence of final IRB approval (if still under consideration) is submitted to HHRF (within 3 months of grant award).   

3. No institutional overhead or other indirect costs will be paid and should not be included as part of any grant request. A letter to your institution explaining this condition can be requested if needed. Beware that substantive equipment costs could work against the success of the grant request.   
4. All funds awarded shall be used in accordance with the submitted and approved proposal and accompanying budget. Any unused portion thereof shall be returned to the Horses and Humans Research Foundation (HHRF). If an unforeseen problem occurs with the study design, notify HHRF immediately. Potential changes to the study design with additional financial assistance from HHRF may be considered to salvage the study and still lead to a favorable outcome.

5. Grant awards will be made in US dollars.  Fifty percent will be awarded after the midpoint report is accepted and the remainder will be awarded when the project is fully completed, unless other arrangements have been specified and agreed to.  The value of the grant will not be adjusted for inflation, cost over runs, or foreign exchange rate fluctuations.  It is the responsibility of the recipient to manage these potential variables (example: if grant budget deals in euros, a loan could be purchased at the time of award, in US dollars, against the euro).

6. At the midpoint of the grant period a progress report and financial report must be submitted. A final report must be submitted within 60 days of the completion of the project. The final report shall include a scientific abstract, summary data tables, a financial report, and a less-technical lay language article (400 words) to potentially be used in HHRF and related publications as determined by HHRF.  Pictures and additional marketing materials are requested to be submitted during the grant term or with the final report.  Confidential data that could jeopardize formal publication in a peer-reviewed journal should not be disclosed in the lay articles. If a delay in project completion is anticipated, HHRF must be notified promptly with a brief explanation and a request for extension. All investigators are encouraged to communicate and work with HHRF for the best possible outcome of their study. Failure to comply with the above conditions may result in revoking of all award funding.

7. The Principal Investigator must assure HHRF of his or her intended work location. HHRF must be advised at the time of application of all moves, contemplated or real. Changes of address, phone number, fax number and email within the same institution must be promptly conveyed to HHRF. Changes in site location during a funded period must be approved by HHRF.

8. All publications (including poster abstracts at medical conferences) resulting from HHRF-funded research must include HHRF in a footnote/credit line/disclosure, and copies of such publications must be provided to HHRF.  All publicity and information disseminated about such research must acknowledge HHRF support. This is an essential part of HHRF’s conditions of award. Publicity or information about the project is used to keep supporters to HHRF informed about how their donations are being spent. This condition of award does NOT involve disclosure of any information that might jeopardize the applicant’s ability to formally publish their findings.  HHRF also has permission to share results of this study through publications and outreach materials.

9. The recipient of any research grant awarded must certify that any research, including work involving human and/or animal subjects, will be conducted according to the rules and regulations of the United States Department of Health and Human Services. The recipient must agree to hold HHRF harmless from any and all claims which may arise from any associations/issues related to such research. 

10. All studies involving equine assisted horses must comply with accepted industry standards for care, treatment, and humane work load.  All related program work must comply with accepted industry standards for safety – including a certified instructor/therapist/clinician or evidence of equivalent standards. Therapeutic program sites must be accredited by or provide evidence of equivalent standards for facility safety.  

11. A one and a half year grant period is assumed. Projects that do not comply with the approved timelines will be put into probationary measures and funding will be placed in fiscal holding.  (When placed on fiscal hold no further funds can be released without a hearing by HHRF board representatives who will review the entire grant history and determine any further actions).
12. Recipients of HHRF grants will be committed to a serious effort to publish resulting research findings in a peer-reviewed journal.  HHRF will be kept informed of publication efforts. 

13. All grant applicants must include one signed copy of this “Research Grant Conditions of Award” as a necessary part of their grant application to HHRF.

14. The Foundation reserves the right to terminate an award if the grant holder or staff funded by the grant is in breach of any of the conditions of award or becomes unfit or unable to pursue the work funded by the grant. 

I have read and understood HHRF’s “Research Grant Conditions of Award” and my signature below signifies that I agree to abide by all conditions specified. 

Principal Investigator’s signature: _________________________________ Date: __6/28/2018____ 
Principal Investigator's name and title (please print) _B. Caitlin Peters, Ph.D., OTR/L____________
XII. Attachments
List of Attached Documents

· Biosketch- B. Caitlin Peters

· Biosketch- Wendy Wood

· Biosketch- Susan Hepburn

· Biosketch- Eric Moody

· Biosketch- Mark Laudenslager (Behavioral Immunology and Endocrinology Laboratory)
· Letter of Support- Hearts and Horses Therapeutic Riding Center

· Letter of Support- My Heroes, LLC

· Letter of Support- Eric Moody, Biostatistician

· Letter of Support- Behavioral Immunology and Endocrinology Laboratory
· Compliance with Government Requirements
· Human Subjects
· Animal Subjects
· Appendices

· Appendix A- Phase 1 Study of EAOT for Children with Autism
· Appendix B- Video Analysis of EAOT
· Appendix C- Therapist Interviews on the Design of EAOT
· Appendix D- IRB Protocol
· Appendix E- IACUC Exemption Application
· Appendix F- Equine-assisted Therapy Enrollment Packet
· Appendix G- Occupational Therapy Evaluation
· Appendix H- Goal Attainment Scaling Checklist
Appendix I- Hair Collection and Shipping Instructions
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Phase I:  Completed   pilot study


support 





Phase I: Formulation and systematic application of a new intervention


Goals: Refine techniques, document clinical significance of effects


Research designs: Single-case experimental designs, between-group designs





Phase II:    Proposed study





Phase II: Manualization and protocol development


Goals: Assemble manual, devise fidelity measure, test feasibility across sites, assess acceptability, estimate sample size for randomized clinical trial


Research designs: Small multi-site feasibility studies, surveys, focus groups





Phase III:


Next Step





Phase III: Large scale efficacy research


Goals: Evaluate efficacy in a large-scale trial, demonstrate consistent effects across sites, conduct hierarchical analyses of mediators and moderators


Research designs: Randomized clinical trials








