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Abstract 
Autism spectrum disorder is a neurodevelopmental condition characterised 
by difficulties with communication, social interaction, and restricted and 
repetitive behaviours. For children with this disorder, the ability to engage 
with people and activities, and to participate in everyday occupations is 
compromised. Animal assisted therapy has been proposed as an interven-
tion modality to facilitate development of an individual’s social behaviours 
such as engagement and attention. In spite of the increasing evidence 
showing the positive impact animal assisted therapy can have for children 
on the autism spectrum, there remain no universal standards or formalised 
guidelines for ethical practice with either the clients or the therapy dogs in-
volved. The proposed pilot randomised control trial aims to determine the 
impact of canine assisted occupational therapy on the on-task behaviours 
and overall goal attainment of children on the autism spectrum, as well as 
consider the impact that being involved within therapy sessions has on the 
therapy dog. 
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1. Introduction 

Autism spectrum disorder (ASD) is a neurodevelopmental condition, character-
ized by difficulties in socialization and communication, and restrictive and re-
petitive behaviours [1]. Children with ASD can experience difficulty engaging 
(seeking involvement with people and activities) in the everyday tasks necessary 
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for home, school and community participation [2] [3]. When participation op-
portunities do arise, children on the autism spectrum appear more motivated to 
engage with objects rather than people, limiting social learning opportunities [2] 
[3] [4] [5]. Although children with ASD are less inclined to engage with humans, 
there is now developing evidence that they are able to form close relationships 
with animals [5] [6]. 

Drawing on the theory of human-animal interaction (HAI), animal assisted 
interventions (AAI) is the umbrella term used to describe animal assisted ther-
apy (AAT), animal assisted activities (AAA) and animal assisted education 
(AAE) [7]. There is evidence to suggest that including an animal into therapy 
sessions with children on the autism spectrum can facilitate desired social be-
haviours including: motivation, joint attention and engagement in a task 
[8]-[13]. This affinity with animals may offer a means of enhancing the delivery 
of interventions such as occupational therapy, the aim of which is to optimize 
participation in everyday activities. 

Human-animal interaction (HAI) is described as a mutual and dynamic rela-
tionship between people and animals, affecting physical and psychological 
health, in addition to, overall welfare [14] [15]. Welfare has been described as 
the state of an individual when attempting to cope with the stressors of the en-
vironment [15]. In spite of the growing evidence pointing to the benefits of this 
relationship for human health and well-being, few studies have explored the im-
pact HAI may have on animals. Importantly, there are no universal standards 
and formal guidelines for ethical practice in this field [14]. In this study protocol, 
the safe and ethical treatment of animals as well as client outcomes will be ad-
dressed to advance the development of practice guidelines. Furthermore, of the 
available research, none have investigated the welfare of therapy dogs involved 
in occupational therapy sessions, nor within private practice settings rather than 
engaged in hospital visits [15]. 

Although a variety of species are incorporated into AAIs (including, but not 
limited to: horses, cats, and guinea pigs), dogs continue to be the most com-
monly involved species. This may be a result of their longstanding domestication 
history, size, ability to train, and sensitivity to human cues [14]. For this reason, 
only dogs will be the focus of this intervention protocol. 

1.1. Approaches to Supporting Child Engagement within  
Occupational Therapy Sessions 

Occupational therapy is one of the most frequently accessed services for families 
with children on the autism spectrum, second only to speech therapy [16] [17]. 
Focus areas for occupational therapy often include sensory processing, sen-
sory-motor performance, self-care, social-behaviour performance, participation 
in play and school-based skills [16] [17] [18]. 

Difficulty with task engagement has been observed to impact individuals di-
agnosed with ASD across multiple domains of their daily functioning, such as: 
self-care, play, leisure and school-based tasks [19]. This often results in indi-
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viduals experiencing difficulty with attending to the task and/or materials, or en-
gaging in undesired, non-task related behaviours [19]. As active involvement is 
essential for goal attainment, it is crucial that therapy interventions are able to en-
gage children on the autism spectrum with the task and with the therapist [3] [20]. 

Interventions relying on extrinsic motivators, such as reward systems, to en-
tice children to engage, have limited success in enhancing the duration, fre-
quency and sustainability of behaviour [2]. Activities draw on a child’s intrinsic 
motivation to engage show greater success for children on the autism spectrum 
[2] [21]. Several strategies support a child’s intrinsic motivation and engagement 
within therapy sessions. Providing the child with a sense of choice within the in-
tervention (for example, allowing the child to assist in developing the activity 
schedule) promotes a sense of control, facilitating engagement with the therapist 
and with the task [2] [22] [23]. In addition, providing children with whole tasks 
with multiple steps has been shown to foster greater engagement when com-
pared to repetition of a single component [22] [23]. Scaffolding and grading ac-
tivities also provide a “just right challenge” tailoring the task to match the child’s 
strengths and limitations, further enhancing children’s motivation to persist in 
goal-directed activities [22]. 

Specific strategies have been identified to support the engagement of children 
on the autism spectrum. Beginning the session by incorporating the child’s spe-
cial interests has been posited to provide a more playful environment in which 
the child is more likely to engage [22] [23]. Incorporating the use of visuals 
supports, such as activity schedules and social stories, has been shown to en-
hance the child’s sense of autonomy, whilst reducing the need for adult prompt-
ing [2] [19] [24] [25]. 

1.2. Canine Assisted Interventions with Children on the Autism  
Spectrum 

Animal assisted therapy is described as a planned, goal-directed, documented 
intervention directed by a health professional working within the scope of their 
field [26]. Over the past decade there has been increasing evidence of the posi-
tive impact that canine assisted interventions can have on the social behaviours 
(behaviours between two or more individuals) of children on the autism spec-
trum [5] [9] [11] [12] [13] [27]-[32]. Incorporating a dog into the learning envi-
ronments of children is thought to act as an internal motivator, reducing the 
child’s self-consciousness, increasing attention and awareness of their social en-
vironment, as well as, their playfulness [33]. 

Studies exploring canine assisted therapy specifically have demonstrated im-
provement in a child’s social engagement when interacting with a therapy dog, 
including an increase in verbal and non-verbal communication and desired so-
cial behaviours, as well as a decrease in undesired social behaviours (behaviours 
preventing social engagement) [11] [28] [29] [30] [31]. What remains unan-
swered, however, is the effect AAT has on goal attainment within traditional 
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therapy modalities for children with autism, such as occupational therapy. As 
this is an “assisted therapy” further exploration of the efficacy of involving ther-
apy dogs within specific therapeutic processes is necessary to establish this as 
evidence-based practice [34]. 

1.3. Aims and Hypothesis 

The purpose of this paper is to construct and document the treatment protocol 
to be used in a pilot randomised control trial (RCT) which will explore the im-
pact of including a therapy dog into occupational therapy sessions for children 
on the autism spectrum when compared to usual care occupational therapy. De-
velopment of a protocol is crucial due to the current lack of guidelines and stan-
dards of safe and ethical practice of animal assisted therapy as an adjunct to oc-
cupational therapy [14]. 

Aim 1 
To determine if including a therapy dog into occupational therapy sessions 

can increase the amount of time engaged in on-task behaviour within the session 
for children with ASD. 

Hypothesis 1 
Children on the autism spectrum who participate in canine assisted occupa-

tional therapy will spend more time actively attending to a task compared to 
children receiving usual care occupational therapy. 

Aim 2 
To determine if including a therapy dog into occupational therapy sessions 

can lead to greater goal attainment compared to usual care occupational therapy. 
Hypothesis 2 
Children on the autism spectrum who participate in canine assisted occupa-

tional therapy will obtain greater improvements in goal performance and satis-
faction as measured using the Canadian Occupational Performance Measure 
(COPM) compared to children receiving usual care occupational therapy. 

Aim 3 
To ascertain if participation within canine assisted occupational therapy ses-

sions produces elevated stress levels for the therapy dog as measured by differ-
ences in salivary cortisol, alpha-amylase, oxytocin and behavioural observation, 
when compared with days spent at home. 

Hypothesis 3 
Dogs who participate in canine assisted occupational therapy sessions will 

demonstrate increased stress during therapy sessions when compared to their 
rest state at home. 

2. Method 
2.1. Study Design 

A pilot randomised control trial will compare canine assisted occupational ther-
apy and usual care occupational therapy for children on the autism spectrum. 
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This will be completed in accordance with the CONSORT 2010 Statement: Up-
date guidelines for reporting parallel group randomised trials (Figure 1) [35].  

 

 
Figure 1. CONSORT flow chart of canine assisted occupational therapy [35]. 
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There will be two groups involved within this study, the canine assisted occupa-
tional therapy intervention group and the control group. Human ethics approval 
has been provided (Approval number 2018000707) by the University of Queen-
sland Human Research Ethic Committee. Animal ethical clearance has been 
provided (Approval number SAFS/152/18) by the University of Queensland 
Production and Companion Animals AEL (PCA) Ethics Committee. 

2.2. Recruitment 

A total of twenty-two children will be recruited between the ages of four years 
and six years and eleven months. A narrow age range will be included in order to 
reduce developmental variability. Children will have a diagnosis of autism spec-
trum disorder level one or two according to the Diagnostic and Statistical Man-
ual of Mental Disorders, 5th edition (DSM-5) [1], confirmed by a paediatrician 
or child psychiatrist. A letter will be sent to parents connected to Autism Queen-
sland and the Autism Advisory service in Brisbane, Queensland asking for ex-
pression of interest. Interested families meeting the inclusion criteria will then 
be formally invited to participate in the study. 

2.2.1. Inclusion Criteria for Participants 
Children will be eligible to take part within the study if they are between the ages 
of four years and 6 years and eleven months, are proficient with English, and 
have a clinical diagnosis of autism spectrum disorder level one or two according 
to the DSM-5 with no additional diagnosis. The Autism Spectrum Diagnostic 
Scale—2nd Edition (ADOS-2) [36] will have been completed either by the first 
author or other trained health professional to ensure consistency of diagnosis. 
Children must have had a previous positive experience interacting with dogs as 
measured by The Children’s Attitudes and Behaviours towards Animals 
(CABTA) scale [37]. The CABTA will be completed by parents to ensure that 
participants have no history of fear or violence towards dogs. 

2.2.2. Exclusion Criteria for Participants 
Participants not meeting the inclusion criteria will be excluded from this study. 
Other exclusion criteria include: a secondary diagnosis, children and/or parents 
who are currently immunosuppressed and, current or previous clients of the 
therapist completing the intervention (first author). 

2.2.3. Expectations of the Therapist/Handler 
The therapist working with her dog within this program will hold a bachelor’s 
degree in occupational therapy and will perform interventions within the scope 
of the occupational therapy profession. The therapist must have completed addi-
tional handler training (minimum five-day, in person, handler-canine training) 
allowing safe and ethical practice. Topics included within this training program 
would include: what is AAT, impact of human-animal interaction, client and 
animal ethics, animal well-being (including zoonosis), documentation and re-
porting, policies and procedures, insurance, canine body language, interven-
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tions, and current research. The therapy dog will be owned and cared for by the 
treating therapist. The therapist will take responsibility for correct hygiene and 
grooming of the dog. The dog will be hydro bathed a minimum of once a fort-
night. All therapy equipment will be washed a minimum of once a week or as 
needed following use in sessions. Informed consent will be obtained by the 
child’s parent prior to the initial session, providing permission for the child to 
participate in the study and to work with the therapy dog. Easy access to hand 
sanitiser, disinfectant wipes and cleaning products if needed will be ensured at 
all times and the therapist will prompt the child to wash his or her hands with 
hand sanitiser prior to leaving each session. All toys that come into contact with 
the dog or the child will be washed with disinfectant after the session. In addi-
tion, the therapist will abide by all items outlined within the animal code of eth-
ics (Appendix 1). 

2.2.4. Inclusion Criteria for the Dogs within Therapy Sessions 
The dog participating within this program will be over twelve months of age [14] 
[38] [39]. The dog will have local council registration. The dog will be well so-
cialised to people of all ages, and have completed therapy dog training and as-
sessment for temperament and behaviour, including: friendly, calm and pre-
dictable reactions to children, medical equipment (e.g., crutches), client infirmi-
ties (e.g., uneven gate, stimming), loud noises, other animals, a range of touches 
including hugs, items being thrown, toys, and fast movements (e.g., children 
running); comfortable in a range of settings; emotionally mature; drawn to peo-
ple, and; confident [14] [15] [26] [39]. Reassessments of the included dog will 
occur every twelve months unless concerns are noted earlier by the therapist. 
The dog must complete a bi-annual, full veterinarian health check to ensure 
physical and emotional health, and confirming vaccinations as well as, have 
regular treatments for fleas, ticks and parasites [14] [15] [26] [39]. The dog will 
be able to complete the following tasks and commands consistently under dis-
tractions and without food rewards: walk on loose lead through a crowd of peo-
ple, sit, drop and stay, recall, leave it, on your mat, accept a friendly stranger and 
sit politely for patting [14] [15] [26] [39]. The dog will act calmly and predicta-
bly when working off lead in a contained environment, such as a clinic room 
[14] [15] [26] [39]. 

2.2.5. Exclusion Criteria for the Dogs within Therapy Sessions 
The dog will not be eligible to participate in the therapy program if at any time 
the inclusion criteria are not met. The dog will also be excluded if the following 
behaviours are displayed: overly enthusiastic, jumping, mouthing, biting, aloof 
to people, fearful, aggressive (including resource guarding), or owner focused 
[14] [38] [39]. 

2.3. Randomization 

Randomisation will take place after recruitment. Children will be randomised 
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into two groups, canine assisted occupational therapy intervention (n = 11) and 
a waitlist control group (n = 11) using a centralised electronic allocation system. 
The waitlist control group will be offered a block of animal assisted occupational 
therapy directly after the research period. 

2.4. Blinding 

Researcher, child or parent blinding will not be possible throughout the study. 
Video footage recorded from the therapy sessions to assess child on-task behav-
iour and therapist fidelity will be coded by two non-study personnel (Honours 
students at the University of Queensland) who will be blinded to the study aims 
and hypothesis. This will be done to reduce the possibility of bias amongst the 
coders. Video footage recorded to assess canine behaviour within the therapy 
sessions will be coded by two additional non-study personnel (animal assisted 
psychologist and an animal assisted occupational therapist) one of whom is 
blinded to the study aims and hypothesis. 

2.5. Data Collection 

All therapist and child interactions during the therapy session will be video re-
corded and a total of 44 (first and last session of all children) will be coded by 
two non-study personnel for the time spent actively attending to the therapy 
task, as well as, fidelity of therapist delivered intervention. On-task behaviour is 
defined as “physical contact with one or more objects in a manner that could 
result in completion of a task” [40: p. 262]. Examples of on-task behaviours 
within this study may include: collecting materials needed to complete the task, 
manipulating materials in a way that is directed towards task completion and 
requesting assistance from the therapist [40]. 

To assess goal attainment, the Canadian Occupational Performance Measure 
(COPM) will be completed pre-and post-intervention by the child’s parent. The 
COPM is a well-researched, widely used tool within paediatric rehabilitation to 
assist with goal setting, as well as, outcome measurement [41] [42]. It provides 
therapists with an understanding of the client’s performance and satisfaction in 
self-care, leisure and productivity [41] [42]. Although initially designed to be 
completed with the client directly, this is not possible with children under the 
age of eight who experience difficulty with self-assessment [41]. Because of this, 
parents must act as a proxy, reliably identifying meaningful goals for their child 
[42]. The COPM will be completed in the initial parent session with the thera-
pist, as well as, the final intervention session with the therapist and parent. 

In order to assess the wellbeing of the therapy dogs involved within this study, 
salivary samples will be taken at multiple intervals to assess for changes in corti-
sol, alpha amylase, and oxytocin levels. The adrenocortical hormone cortisol has 
been the most commonly referenced biomarker when assessing psychological 
arousal and is regularly used as a biomarker for animal welfare [15]. An increase in 
cortisol will occur as a result of the activation of the hypothalamic-pituitary-adrenal 
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axis in response to a stressful stimulus [15]. Although acknowledged as a useful 
biomarker of animal welfare, several limitations have been identified [15]. 
Firstly, cortisol levels within dogs are characterised by high intra- and in-
ter-variability, and are impacted by several demographic and environmental 
factors, therefore, limiting its generalisability [15]. In addition, when using cor-
tisol as a biomarker to assess animal welfare, it should be understood that ele-
vated levels of cortisol can reflect excitement [15]. Because of these limitations, 
alpha amylase (sAA) will also be assessed. Alpha amylase is a protein released by 
the parotid gland as a result of psychological or physical stress [43]. During pe-
riods of stress an increased level of sAA is released into saliva [43]. Saliva sam-
ples to assess sAA will be taken at the same time intervals as the cortisol [43]. 

Oxytocin is a neuropeptide related to social behaviour, cognition and stress 
responses in mammals [44]. Oxytocin is often referred to as the “bonding” or 
“love-hormone” and has been used as a biomarker to assess HAI. It has also re-
cently been posited as a potential biomarker for animal welfare and, therefore, 
will be the third salivary measure assessed within our study [44] [45]. 

Experimental samples will be collected from the dog at multiple intervals 
during the treatment period using SalivaBio Children’s Swabs [44] [46] (Table 1; 
Table 2). No food will be provided to the dog within 60 minutes prior to the  

 
Table 1. Canine sample collection schedule. 

Baseline sample Treatment sample 

7:00 am - 5:00 pm Typical day at home 7:00 am - 7:55 am Arrival at clinic-Rest 

7:55 am - 8:00 am Pre-therapy sample taken 

8:00 am - 9:00 am Client 1 (sample taken 20 mins  
after active interaction with child) 

9:00 am - 9:30 am Rest 

9:30 am - 9:35 am Post-therapy sample taken 

9:35 am - 10:35 am Client 2 (no sample taken) 

10:35 am - 11:00 am Rest 

11:00 am - 12:00 pm Client 3 (no sample taken) 

12:00 pm - 12:30 pm Rest 

12:30 pm - 1:30 pm Client 4 (no sample taken) 

1:30 pm - 2:00 pm Rest 

2:00 pm - 3:00 pm Client 5 (no sample taken) 

3:00 pm - 3:25 pm Rest 

3:25 pm - 3:30 pm Pre-therapy sample taken 

5:00 pm - 5:30 pm Handler arrives home 3:30 pm - 4:30 pm Client 6 (sample taken 20 mins  
after active interaction with child) 

5:30 pm - 6:00 pm Rest 4:30 pm - 4:55 pm Rest 

6:00 pm - 6:05 pm Baseline sample taken 4:55 pm - 5:00 pm Post-therapy sample taken 
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Table 2. Canine sample collection schedule. 

Week Day Session Number of samples 

1 Wednesday Baseline 1 

1 Thursday First 3 

1 Thursday Last 3 

4 Wednesday Baseline 1 

4 Thursday First 3 

4 Thursday Last 3 

7 Wednesday Baseline 1 

7 Thursday First 3 

7 Thursday Last 3 

 
sample being taken to prevent contamination of the sample [44] [47]. The swab 
will be placed between the dog’s mandibular teeth and cheek by the first author 
for a total of 90 seconds, whilst gently holding her mouth shut to prevent swal-
lowing [44] [47]. A treat will be given to the dog after the final sample has been 
taken [44] [47]. Samples will be stored within a sample tube and frozen at −40˚C 
immediately after extraction and transported on ice to be frozen at −80˚C within 
24 hours after initial collection [47]. 

In order to increase the robustness of a study, evaluation of biomarkers such 
as cortisol and oxytocin levels is often paired with observation of stress-associated 
behaviour [39]. Behaviour occurs as a result of the dog’s physical and mental 
state, with abnormal behaviour being a sign of stress or pain [39]. Observational 
checklists can be an effective method of assessing animal welfare as they are able 
to provide detailed information on the animals in a non-invasive manner [39]. 
Therefore, The Pet Assisted Therapy-Welfare Assessment Tool (PAT-WAT) will 
be completed [39]. Dog behaviour will be video recorded and coded by two 
trained, non-study personnel during weeks one, four and seven, during the first 
and final session of a treating day. 

After completion of the treatment period, the parents of the canine assisted 
occupational therapy treatment group will be contacted and invited to partici-
pate in an informal phone interview. Furthermore, after the control group have 
completed their canine assisted occupational therapy treatment period, they too 
will be contacted and invited to participate in the informal phone interview. 
Follow up sessions will be conducted as semi-structured, in-depth interviews, in 
an attempt to gain an understanding of the parent’s experience of their child 
participating in animal assisted occupational therapy [48]. 

A treatment manual outlining session structure and implementation of the 
canine assisted intervention and usual care occupational therapy has been developed 
and is outlined in Table 3. All therapy sessions will be digitally video-recorded and a 
total of 22 (one video from each child selected at random) will be coded by in-
dependent coders for therapist fidelity using a checklist developed for this study.  
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Table 3. Therapy procedure for canine assisted occupational therapy and usual care. 

Session outlines Canine assisted occupational therapy Usual care 

Initial parent 
information session 
(1) 

• Goal setting session with the parent and therapy dog 
present. Completion of the COPM. 

• Child strengths and interests identified through discussion 
with the parents. 

• Discussion of home practice expectations. 

• Goal setting session with the parent. Completion of 
COPM. 

• Child strengths and interests identified through 
discussion with the parents. 

• Discussion of home practice expectations. 

Initial session with 
the child (2) 

• Therapist to introduce themselves to the child. 
• Introduce child to therapy dog providing child with photo 

of the dog with dog’s likes written on the back. 
• Child to draw a picture of self and interests for the therapy 

dog allowing occupational therapist to make behavioural 
observations including following instructions and 
attention. 

• Goal/s will be discussed with child in developmentally 
appropriate manner. 

• Clinical observations are to be made within the initial 
sessions regarding the child’s identified goal/s. 

• Session will conclude with giving the dog his/her “reward 
treat” and discussing home practice to show the therapy 
dog next session. 

• Therapist to introduce themselves to the child. 
• Child to draw a picture of self and interests for the 

therapist allowing for behavioural observations including 
following instructions and attention. 

• Goal/s will be discussed with child in developmentally 
appropriate manner. 

• Clinical observations are to be made within the initial 
sessions regarding the child’s identified goal/s. 

• Session will conclude with the client choosing a sticker 
and discussing home practice to show the occupational 
therapist next session. 

Intervention 
sessions (3-8) 

• Entering each session: Discussion of previous week home 
practice. 

• Beginning intervention: The child will be presented with 
activity visuals planned for the session. Child and therapy 
dog (if requested) will be involved in choosing activities 
for session. 

• Intervention activities: Interventions performed 
throughout the session will be “whole tasks” with a 
meaningful end goal directed towards the child’s overall 
goal/s. The “just right challenge” will be provided within 
all tasks through thorough task analysis completed by the 
occupational therapist. In addition to visual supports, 
other evidence-based behaviour management strategies, 
such as positive reinforcement of the child’s attempts and 
desired choices will be used throughout the session. 
Positive reinforcement will include both active and passive 
involvement of therapy dog. The therapy dog will be 
actively involved in a minimum of one-therapy activities 
(including but not limited to: dog pretend play, e.g. puppy 
tea party; development of social stories involving the dog; 
self-care skill development, e.g. dressing using dress ups 
with the dog, board games with the dog as another player). 
The therapy dog will be passively involved in all other 
activities (including but not limited to: showing the 
therapy dog work completed by the child; talking about 
the therapy dog’s emotions; dog themed fine motor tasks, 
e.g. dog drawing/colouring). 

• Ending the session: Sessions will conclude with giving the 
dog his/her “reward treat” and discussing home practice. 

• Entering each session: Discussion of previous week home 
practice. 

• Beginning intervention: The child will be presented with 
activity visuals planned for the session. The child will be 
asked to order the activities that they will be completing. 

• Intervention activities: Interventions performed 
throughout the session will be “whole tasks” with a 
meaningful end goal directed towards the child’s overall 
goal/s. The “just right challenge” will be provided within 
all tasks through thorough task analysis completed by the 
occupational therapist. In addition to the use of visuals, 
other behavioural management strategies such as positive 
reinforcement of the child’s attempts and desired choices 
will be used. The child’s interests will be actively involved 
in a minimum of one task, e.g. play based activities 
involving child’s interest, fine motor tasks involving 
child’s interest such as drawing/colouring tasks. 

• Ending the session: Sessions will conclude with the child 
choosing a sticker and discussing home practice. 

Follow-up session 
(9) 

• Session will be completed as initial session without the 
child present. 

• COPM will again be completed by the parent. 

• Session will be completed as initial session without the 
child present. 

• COPM will again be completed by the parent. 

Home program One to two functional tasks tailored to child’s goal is 
provided at the end of sessions 2-7. 

One to two functional tasks tailored to child’s goal is 
provided at the end of sessions 2-7. 
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Coding checklists (12 items for the control and 17 items for the treatment 
group) and will be scored with “full adherence”, “partial adherence” or “no ad-
herence” dependent on the therapists’ adherence to the treatment manual. 

2.6. Data Analysis 

Analysis will follow standard principles for RCTs, with a focus on comparisons 
between the intervention and control arm. Analysis will be undertaken on an 
intention-to-treat basis with statistical significance set at p < 0.05. The primary 
outcome, COPM post intervention phase, will be compared between groups us-
ing Mann-Whitney U-test because of the potentially small sample size and pos-
sibility of violation of assumptions for inferential statistics. A final decision will 
be made in consultation with the School statistical advisor. Excel spread sheets 
and the statistical software SPSS will be used to support data description and 
analysis. Data collected through parent interviews will be analysed using the-
matic analysis. Thematic analysis allows researchers to identify and analyse pat-
terns within their data in order to determine which themes are important and 
present meaning within their study [49]. 

Analysis of the salivary biomarkers will be completed by expert academics in 
the University of Queensland Anderson Lab (animal endocrinology laboratory). 
Microsoft Excel and SPSS software will also be used for the analysis of canine 
behavioural outcomes. 

3. Study Procedure 
3.1. Canine Assisted Occupational Therapy Intervention Group 

The canine assisted occupational therapy intervention group will consist of a to-
tal of nine, weekly, one-hour sessions. This will include two parent sessions (first 
and last session) and seven child intervention sessions. The number of sessions 
and content draws on four years of clinical experience as no published protocols 
exist. All sessions will take place within a therapy clinic, with an occupational 
therapist trained in animal assisted therapy (first author), as well as, her therapy 
dog. An in-depth manual outlining the structure of each session will assist with 
consistency between sessions, whilst allowing the therapist to tailor interventions 
for individual clients (see Table 3). 

All nine sessions will be video, and audio recorded to assess for on-task be-
haviour, as well as, intervention fidelity. Two cameras will be used within each 
session positioned at two separate locations within the room. Audio recording of 
the therapist, in particular, verbal prompts provided to the child, will be cap-
tured using a digital voice recorder with an external microphone positioned at a 
third location within the room. 

In the initial session, the Canadian Occupational Performance Measure (COPM) 
[50] will be completed with the child’s parent to determine occupational goal 
priorities. The COPM will again be completed with the parent during the final 
session to be used as an outcome measure for goal progression and attainment 
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across the nine-week period [50]. 
Child sessions will consist of evidence-based, goal-directed occupational 

therapy interventions for children on the autism spectrum [16] [51]. These will 
be completed by actively involving the therapy dog. Children will also be in-
volved in the co-development of the activity schedule, providing a sense of own-
ership and control [2] [22] [23]. These schedules will be presented as visuals al-
lowing the child to easily predict what will occur during the session [2] [19] [24] 
[25]. Each intervention activity will be performed as a “whole task” with a 
meaningful end goal [22] [23]. Through task analysis, each activity will be 
graded to provide the “just right challenge” [22]. In addition, the child’s interest 
may also be incorporated into the sessions [22] [23]. 

3.2. Usual Care Control Group 

The usual care control group will follow a similar structure to the treatment 
group (Table 3). A total of nine, weekly, one-hour sessions will be completed by 
the first author without her therapy dog present. Sessions will be conducted 
within a therapy clinic. An in-depth manual will be developed allowing for rep-
lication (Table 3). Within the initial and final sessions, the COPM [50] will be 
also completed. 

Child sessions will involve evidence-based interventions without the inclusion 
of the dog. Strategies used to encourage intrinsic motivation to engage will be as 
indicated within the treatment group with the exclusion of the therapy dog [2] 
[22] [23]. 

At the completion of the trial, participants within the usual care control group 
will be offered a block of eight animal assisted occupational therapy sessions. 
This will be offered to ensure equity amongst participants and no data will be 
recorded during this period. 

4. Discussion 

Canine assisted therapy has been proposed to have a positive impact on the so-
cial behaviours of children on the autism spectrum such as engagement and at-
tention. However, limited research has been completed to explore the possible 
impact this may have on goal attainment within traditional therapy modalities 
such as occupational therapy. Also missing from the literature is an understanding 
of the impact of canine assisted therapy sessions on the health and well-being of 
the therapy dog involved, with no current standards or ethical guidelines having 
been developed. This study has the potential to establish a new means of en-
hancing the delivery of interventions for children on the autism spectrum such 
as occupational therapy, whilst also ensuring the safe and ethical treatment of 
clients and therapy dogs. 
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Appendix 1. Animal Welfare and Code of Ethics 

Animal Welfare and Code of Ethics 
The term “animal welfare” is defined as the “state of the animal as it attempts to 
cope with its environment” [14: p. 218]. The five freedoms (1969) have fre-
quently been referenced within HAI literature, to conceptualise animal welfare 
[14] [39]. These “five freedoms” included: 1) freedom from hunger and thirst, 2) 
freedom from discomfort, 3) freedom from pain and injury, or disease, 4) free-
dom to express normal behaviour, 5) freedom from fear and distress [14] [39]. 
From these, a broader characterisation was developed to include three main 
concepts: physical, affective and nature [39]. From these three concepts our 
protocol was developed. 

Physical 
To ensure the health and well-being of the dogs involved, all dogs incorpo-

rated into therapy sessions will receive full veterinary health checks bi-yearly to 
explore possible physical injuries or zoonosis [26] [52]. A faecal test will be ad-
ministered at the veterinarian’s discretion [39]. Dogs involved in therapy will be 
up to date with all medical treatments such as vaccinations and parasite protec-
tion at the frequency required, as directed by a veterinarian [26] [39]. The health 
and well-being of the therapy dog is the responsibility of the therapist and, 
therefore, will be under their constant supervision [39]. If a situation is deemed 
by the therapist to be “unsafe” or “distressing” to the therapy dog it is their re-
sponsibility to therapeutically intervene, ending the interaction [39]. If it is ob-
served that the dog may be injured or unwell, the dog’s involvement within the 
session will be ended immediately and appropriate veterinary care will be sought 
if necessary [39]. Quantity of treats provided to the therapy dog will be moni-
tored by the therapist with recommendations provided by a veterinarian based 
on breed, size, and weight [39]. 

Affective 
The therapist will ensure that the transport of the dog to and from the clinic is 

safe and comfortable [39]. The dog must not display any form of car sickness. 
The dog will be worked off lead at all times or on loose flat collar if required 
(e.g., if outside) allowing the dog the opportunity to move away if uncomfortable 
[14] [39]. The dog is to never be “held” in an interaction with a client, by the 
therapist, instead the therapy dog will choose to interact on their own accord 
[14] [39]. The therapist will ensure that a clean mat and bowl of water is placed 
safely in the room (away from places the water can easily be spilt) [26]. The mat 
is to be used as a “safe zone” if the dog appears uncomfortable and is needing 
space. The client is not allowed to physically enter this space during this time. 

Nature 
The therapist is to ensure the dogs are provided with a break every one-to-two 

hours depending on their previous workload. This break is to be a minimum of 
ten minutes outside allowing the dog to sniff, play, urinate and defecate if 
needed. Dogs are to work with a maximum of six clients per day. Dogs will not 
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be made to work consecutive days and will be provided with a minimum of one 
day rest between working days. Additional rest days are to be provided if the dog 
shows signs of stress or fatigue. The dog’s environment is monitored to ensure it 
is comfortable for the dog (e.g., temperature, clutter). 

In addition to the above, all therapists following this treatment protocol will 
ensure they meet their legal obligations under the Animal Care and Protection 
Act 2001 and Australian Code for the Care and use of Animals for Scientific 
Purposes 2013 [53]. 
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