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Abstract

To systematically review experimental evidence about animal-assisted therapies (AAT) for
children or adolescents with or at risk for mental health conditions, we reviewed all experimental
AAT studies published between 2000-2015, and compared studies by animal type, intervention,
and outcomes. Methods: Studies were included if used therapeutically for children and adolescents
(<21 years) with or at risk for a mental health problem; used random assignment or a waitlist
comparison/control group; and included child-specific outcome data. Of 1,535 studies, 24 met
inclusion criteria. Results: Of 24 studies identified, almost half were randomized controlled trials,
with 9 of 11 published in the past two years. The largest group addresses equine therapies for
autism. Conclusion: Findings are generally promising for positive effects associated with equine
therapies for autism and canine therapies for childhood trauma. The AAT research base is slim; a
more focused research agenda is outlined.
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Under-recognition and under-treatment of children’s mental health needs are, unfortunately,
well acknowledged in the scientific literature, dating back now to at least three decades
(Knitzer and Olsen, 1982; Cooper et al., 2008; Institute of Medicine, 2006). Inattention to
addressing children’s mental health needs by structuring and systematizing delivery of
effective services is a problem long-recognized by state and federal authorities (McCarthy
and Le, 2008; Substance Abuse and Mental Health Services Administration, 2005). In fact,
this might be called the 20/20/2 problem: approximately 20% of children and adolescents
will need mental health services in their lifetime (U.S. Department of Health and Human
Services, 1999); of those, approximately 20% will actually receive such services (U.S.
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Public Health Service, 2000), and of those, only 2% receive evidence-based care (Bruns et
al., in press).

While healthcare restructuring under the Patient Accountability and Affordability Act (2010)
is likely to improve access to services for under-served populations, including children, it is
not clear that (i) this is happening yet or that (ii) access to evidence-based services, as
opposed to routine services, which are largely ineffective (Chorpita et al., 2013), will
improve. One consequence of the long-standing problem of unmet need has been the
proliferation of many different types of therapies, mostly unregulated, and mostly without
empirical evidence for their effectiveness. In general, if a therapy can be paid for, someone
will provide it.

One type of complementary and integrated therapy that is gaining popularity for children
and adolescents with or at risk for mental health problems is animal-assisted therapy (AAT).
We use the definitions of animal-assisted interventions and AAT as defined by the
International Association of Human-Animal Interaction Organizations (IAHAIO, 2014).
AAl is a “goal-oriented and structured intervention that intentionally includes or
incorporates animals in health, education and human service...for the purpose of therapeutic
gains in humans.” AAT is a subcategory that is a specific therapeutic intervention. In this
paper, we focus on AAT, usually delivered by human service professionals with specialized
expertise (Balluerka et al., 2014; Bass et al., 2009; Dietz et al., 2012; Kamioka et al., 2014).
AATSs are often a complement or adjunct to other therapies but sometimes are a stand-alone
intervention. Animals are chosen because they are perceived as having a therapeutic benefit
(Balluerka et al., 2014), enabling a safe and trusting relationship to be created between the
child and the animal.

A thoughtful recent review of the psychological processes relevant to human-animal
relations by Amiot and Bastian (2015) emphasized the interdependence and interactional
nature of these relations. Several theories that explain the animal-human relationship were
described, including biophilia, (emotional connection to other living things), and attachment
(a bidirectional connectivity between humans and animals). The authors also describe the
influence of religion, ideological beliefs, gender, work, and culture on the human-animal
relationship. They point out that a range of therapies has arisen from these different
theoretical and socio-cultural belief systems.

Studies of therapies on human-animal interaction have either targeted specific animals (e.g.,
horses or dogs) or specific populations (e.g., autism). To our knowledge, there have been no
systematic reviews focused on AAT for children with or at risk for mental health conditions
which examined the rigor of the evidence base by focusing on controlled studies, and which
identified child-specific mental health outcomes, including social, behavioral, and emotional
functioning. While general interest is expanding on the potential of AAI as a complementary
or integrative therapy to other mental health services for different populations, there has not
been a systematic review of the evidence base on AAT involving different species (canine,
equine, mixed with children and adolescents (hereafter called children) who have mental
health conditions or are at risk for developing such. Because the need for services among
children far exceeds the availability and delivery of services, we undertook this review. The
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purpose of this review is to examine the state of rigorous studies on animal-assisted
therapies for children with or at risk of developing mental health conditions, to synthesize
findings across studies, and to identify areas for further research, thus promoting greater
scientific attention to AAT.

We conducted a comprehensive database search of rigorous studies from 2000 to 2015
targeting the use of animal-assisted therapies (AAT) for children and adolescents who were
at risk for mental health problems (e.g., anxiety due to a medical procedure), currently
experiencing mental health problems, or who had a psychiatric diagnosis. An online search
using both the PSY Cinfo and Medline search systems was undertaken simultaneously, using
the following terms: (Animal assist* OR animal OR horse OR equine OR hippo OR dog OR
canine) AND (therapy OR intervention OR program) AND (child* OR youth OR juvenile*
OR adol*) AND (emot* OR behav* OR mental* OR risk OR disorder); this search
methodology replicates the recent O’Haire (2013) literature review. As shown above, search
terms within each of the categories were linked with “or,” and larger categories were linked
with “and” to capture studies that included at least one search term from all of the
categories. Due to the variability of the two systems search limits (e.g., MEDLINE’s age
limits spanned from 0-18, while PSYCINFO ranged from 0-17 years of age), the only
search limit employed was publication year.

Inclusion and Exclusion Criteria

Interventions, or programs were included if they:

1 Were therapeutic interventions for children or adolescents 21 years or younger at
risk for mental health symptoms (e.g., potential distress due to a dental
procedure), currently experiencing symptoms or meeting criteria for a mental
health condition.

2. Had been published (as journal articles or chapters) between 2000 and 2015,

3. Employed an experimental study design with a control or comparison group,
including randomized trials, matched group designs, and designs in which the
sample served as their own control,

4, Were part of the child or adolescent’s treatment,

5. Included data on outcomes, including health outcomes (e.g., motor control),
mental health outcomes (e.g., depressive symptoms), and/or emotional-health
(e.g., self-esteem, confidence).

Studies were excluded if they did not have a specific focus on children’s mental health, did
not have a comparison or control group, or if the intervention did not involve animals (e.g.,
simulated or virtual animals). See Figure 1 for the search history and results.

In order to be comprehensive, we also reviewed the bibliographies of systematic reviews
identified through the computer search to identify studies that may have not been captured
initially. Figure 1 presents the search history and results following the PRISMA paradigm.
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Two of the authors reviewed each of the 49 original studies and 26 articles from reviews that
met initial eligibility. These two authors assessed their eligibility using the inclusion criteria
specified above. Discussion ensued until consensus was reached. Twenty-nine articles were
excluded as original studies and 22 articles from the reviews were excluded. The remaining
24 articles met full inclusion criteria.

Data Extraction

Results

Data were extracted and recorded for each study and included information on target
population, animal utilized, study design, program description, and results. Any
discrepancies were discussed among all of the authors until consensus was reached. Table 1
lists the 24 studies included in this review. To reduce variability, we grouped the studies into
clusters depending on the different populations addressed by the intervention (emotional and
behavioral issues, trauma and post traumatic stress disorder (PTSD), children with autism
spectrum disorder (ASD) and attention deficit hyperactivity disorder (ADHD)). Once the
studies were clustered we re-reviewed the results to ensure consistent reporting.

Study Designs

Twelve studies (50%) compared the intervention to a comparison condition (Balluerka et al
2014; Bachi et al., 2012; Barker et al., 2015; Conniff et al., 2005; Dietz et al., 2012; Fung &
Leung, 2014; Gabriels et al., 2015; Lanning et al., 2014; Martin & Farnum, 2002;
Prothmann et al., 2006; Schuck et al., 2015; Trotter et al., 2008), including a substitute
object such as a doll (Fung & Leung) or stuffed animal (Martin & Farnum, 2002); a
substitute activity (e.g., a barn activity, Gabriels et al., 2015); or a therapeutic intervention
without the animal component (e.g., CBT without the canine-assisted intervention, Schuck
et al., 2015). The other half of the studies (n=12, 50%) compared the intervention to a
control group (Bass et al., 2009; Beetz 2013; Boshoff et al., 2015; Gabriels et al., 2012;
Garcia-Gomez et al., 2014; Hamama et al., 2011; Havener et al., 2001; Jenkins et al., 2013;
Kern et al., 2011; O’Haire et al., 2015; Pendry et al., 2014; Vagnoli et al., 2015).

Over half (n=13, 54%) of the total number of studies did not randomly assign participants to
conditions, but instead used a pretest/posttest design with non-random assignment to
condition (Balluerka et al., 2014; Beetz et al., 2013; Dietz et al., 2012; Garcia-Gomez et al.,
2014; Hamama et al. 2011; Prothmann et al., 2006; Trotter et al., 2008) or a waitlist
comparison group (Gabriels et al., 2012); a multiple baseline design with a waitlist
comparison group (Jenkins et al., 2013); a within-participants, repeated measures design
(Kern et al., 2011; Martin & Farnum, 2002), a repeated measures design with a matched
comparison group (Bachi et al., 2012), or a repeated measures design with nonrandom
assignment to condition (Lanning et al., 2014).

The remaining 11 (46%) studies were randomized controlled trials (Barker et al., 2015; Bass
et al., 2009; Boshoff et al., 2015; Conniff et al., 2005; Fung & Leung, 2014; Gabriels et al.,
2015; Havener et al., 2001; O’Haire et al., 2015; Pendry et al., 2014; Schuck et al., 2015;
Vagnoli et al., 2015); one of these studies utilized a Solomon Four-Group Design (Boshoff et
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al., 2015) and two stratified groups based upon sociodemographic variables (e.g., age, 1Q,
diagnosis) prior to randomization (Fung & Leung, 2014; Gabriels et al., 2015).

Target Population

The target group included youth between three and 20 years of age. Ten interventions (42%)
were a combination of children and adolescents (Barker et al., 2015; Dietz et al., 2012;
Gabriels et al., 2012, 2015; Garcia-Gomez et al., 2014; Jenkins et al., 2013; Lanning et al.,
2014; Martin & Farnum, 2002; Trotter et al., 2008; Pendry et al., 2014), eight (33%) were
interventions that included children only (Bass et al., 2009; Beetz, 2013; Fung & Leung,
2014; Havener et al., 2001; Kern et al., 2011; O’Haire et al., 2015; Schuck et al., 2015;
Vagnoli et al., 2015), and six interventions (25%) included adolescents only (Balluerka et al
2014; Bachi et al., 2012; Boshoff et al., 2015; Conniff et al., 2005; Prothmann et al., 2006;
Hamama et al., 2011).

Nine (38%) of the interventions were treatments for autism (Bass et al., 2009; Fung & leung,
2014; Gabriels et al., 2012, 2015; Garcia-Gomez et al., 2014; Jenkins et al., 2013; Kern et
al., 2011; Lanning et al., 2014; Martin & Farnum, 2002), eight (n=7, 33%) of the
interventions were treatments for youth at risk for or with identified emotional and/or
behavioral problems (Bachi et al., 2012; Beetz 2013; Boshoff et al., 2015; Conniff et al.,
2005; O’Haire et al., 2015; Pendry et al., 2014; Prothmann et al., 2006; Trotter et al., 2008),
three (12%) addressed symptoms of trauma and PTSD (Balluerka et al., 2014; Dietz et al.,
2012; Hamama et al., 2011), three (12%) were treatments for children at risk for an
emotional or behavioral issue due to medical issues such as venipuncture or a dental
procedure (Barker et al., 2015; Havener et al., 2001; Vagnoli et al., 2015), and one study by
Schuck et al. (2015), was for children with attention-deficit hyperactivity disorder (ADHD).

Type of Animal

Eleven (46%) of the 24 studies examined equine therapies (Bachi et al., 2012; Bass et al.,
2009; Boshoff et al., 2015; Gabriels et al., 2012, 2015;Garcia-Gomez et al., 2014; Jenkins et
al., 2013; Kern et al., 2011; Lanning et al., 2014; Pendry et al., 2014; Trotter et al., 2008); 10
(42%) studied dog therapies (Barker et al., 2015; Beetz 2013; Dietz et al., 2012; Fung &
Leung, 2014; Hamama et al., 2011; Havener et al., 2001; Martin & Farnum, 2002;
Prothmann et al., 2006; Schuck et al., 2015; Vagnoli et al., 2015), and the remaining three
studies (12%) tested interventions that included multiple animals, including horses, dogs,
cats, rabbits, other farm animals, and guinea pigs (Balluerka et al., 2014; Conniff et al.,
2005; O’Haire et al., 2015). Of the equine therapies, the therapeutic approaches varied, but
most used a semi-structured curriculum called Equine Facilitated Psychotherapy, Equine
Assisted Counseling, or Equine Facilitated Learning. All shared the same goal of regulating
emotional or behavioral functioning. Of the studies using dogs, the primary therapeutic
component was free, non-structured interaction (e.g., grooming, petting, playing). In the
studies using multiple animals, the therapeutic elements were unstructured (e.g., playing
with, grooming, and petting the animals).
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Type of Service Setting

Three quarters (n=18, 75%) of the interventions were delivered on an outpatient basis in
settings such as horse stables (e.g., Bass et al., 2009; Gabriels et al., 2015; Lanning et al.,
2014), a child advocacy center (Dietz et al., 2012), a classroom (Beetz 2013; O’Haire et al.,
2015), and a medical or dental office (Havener et al., 2001; Vagnoli et al., 2015). Four (17%)
were part of a residential treatment program (Balluerka et al., 2014; Bachi et al., 2012;
Boshoff et al., 2015; Conniff et al., 2005), one (4%) was delivered within an inpatient
psychiatric program (Prothmann et al., 2006), and one (4%) in a medical hospital (Barker et
al., 2015).

Types of Outcomes

Outcomes that were assessed included symptoms (e.g., trauma, behaviors), regulatory
processes (e.g., emotional regulation) and functioning (e.g., general functioning at home or
school, or motor functioning). Among the 11 randomized trials, three studies found
significant differences between groups, in favor of the intervention group, with respect to
social competence, behavior (Pendry et al., 2014), social functioning (e.g., sensory seeking,
inattention-distractibility) (Bass et al., 2009), irritability, hyperactivity, social cognition, and
communication (Gabriels et al., 2015). A fourth study (Schuck et al., 2015) found that both
groups had reductions in ADHD symptoms, although children in the experimental condition
showed a greater decrease than the comparison group. There were no other differences
between groups: both showed improvements in social skills and positive behaviors, and
reductions in problem behaviors.

Four of the 11 randomized clinical studies found no difference between groups in behavior
and emotional functioning (Conniff et al., 2005;Fung & Leung, 2014), coping, subjective
ratings of well-being (Boshoff et al., 2015), or self-reported levels of pain or anxiety. One
study found a significant difference between groups regarding anxiety levels at posttest but
no within-group pre/post differences (Barker et al., 2015).

Three RCTs found mixed results with no significant differences overall, but significant
differences for a subset of the most distressed children (Havener et al., 2001), and
significantly lower levels of distress and cortisol levels among the experimental group in
comparison to the control group, but no significant between group differences regarding pain
ratings and parental anxiety (Vagnoli et al., 2015). The final study, by O’Haire et al. (2015),
found children in the guinea pig condition exhibited significant improvements in social skills
(teacher report) and problem behaviors (teacher and parent report) in comparison to the
control group. No significant changes in academic competence (teacher report) or social
skills (parent support) were found, however.

Collectively, the results of the 13 (46%) controlled non-randomized studies were mixed.
Five studies showed changes in the intervention group in adaptive functioning and motor
skills (Gabriels et al., 2012), in mood and motivation (Prothmann, et al., 2006), in PTSD
symptoms (Hamama et al., 2011), in reduced aggressiveness and hyperactivity, and
improved interpersonal relations and social inclusion (Garcia-Gomez et al., 2014), and
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improvement in attitudes towards learning (Beetz, 2013). In the latter study, however, there
was no improvement in depression (Beetz, 2013).

Four of the 13 studies found both the intervention and comparison conditions led to
improvement, but the intervention group showed greater changes in trauma symptoms,
anxiety, depression, and attachment (Balluerka et al., 2014; Dietz et al., 2012; Lanning et al.,
2014; Trotter et al., 2008).

Two studies (Kern et al., 2011; Martin & Farnum, 2002) found significant reductions in the
quality and quantity of verbal communication after exposure to the intervention (Martin &
Farnum, 2002) and improvements in autism symptoms and sensory seeking, although there
was no change in the quality of the parent/child interaction (Kern et al., 2011).

And, two studies (Bachi et al., 2012; Jenkins et al., 2013) did not show any significant
differences between groups. Outcomes that were assessed included affect, behavior (Jenkins
et al., 2013), trust, self-control and life satisfaction (Bachi et al., 2012).

Targeted Condition

Emotional/Behavioral Problems—Eight studies targeted emotional or behavioral
problems; of them, four were RCTs. Results of two of the four RCTs were non-significant in
terms of behavior or emotional state (e.g. self-reported loneliness, anger or boredom
(Conniff et al., 2005) and coping and subjective well-being (Boshoff et al., 2015). The third
RCT, by Pendry et al. (2014), found significant differences in favor of the intervention group
with respect to social competence and behavior, while the fourth, by O’Haire et al. (2015),
found significant improvements in social skills based on teacher, but not parent report, and
reductions in problem behaviors based upon both teacher and parent report, but no
significant changes in academic competence based upon teacher report.

Among the four non-RCT controlled studies, one found significant improvements in
alertness in the intervention group (Prothmann et al., 2006). Two studies found no
differences between groups, although greater gains in the intervention group (Bachi et al
2012; Trotter et al., 2008). The fourth study found mixed results: neither the intervention nor
the comparison group showed improvements in depression, although the intervention group
demonstrated significant improvements in attitudes about school and learning (Beetz, 2013).

At Risk—Three studies, all RCTs, examined the impact of AAT upon children either
experiencing a medical or dental procedure (Havener et al., 2001; Vagnoli et al., 2015), or
who were hospitalized for a medical condition (Barker et al. (2015). Results of one of the
three RCTs were non-significant in terms of behavioral distress, or physiological arousal, an
indicator of stress (Havener et al., 2001), a second RCT found children in the experimental
group evidenced significantly lower levels of distress and cortisol levels, but no significant
between group differences were found for pain ratings and parental anxiety (Vagnoli et al.,
2015), and the third RCT, by Barker et al. (2015), showed children in the experimental group
had lower levels of anxiety at post; however, there were no significant differences in anxiety
from pre to post in either group. Nor were there any significant reductions in pain across
groups.
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Autism Spectrum Disorder—Nine studies examined interventions for autism spectrum
disorders (ASD) (Bass et al., 2009;Fung & Leung, 2014; Gabriels et al., 2012, 2015; Garcia-
Gomez et al., 2014; Jenkins et al., 2013; Kern et al., 2011; Lanning et al., 2014; Martin &
Farnum, 2002). Of them, three studies (Bass et al., 2009;Fung & Leung, 2014; Gabriels et
al., 2015) were RCTs. Designs for the six remaining studies were pre/post, multiple
baseline, and repeated measures designs with non-random assignment to either a comparison
group (Lanning et al., 2014), a control group or a waitlist condition (Gabriels et al., 2012;
Garcia-Gomez et al., 2014; Jenkins et al., 2013), or a within-participants design (Kern et al.,
2011; Martin & Farnum, 2002).

Five out of the nine studies favored the intervention, as they found significant improvements
in social functioning, sensory seeking and distractability (Bass et al., 2009), behavior
(Lanning et al., 2014), adaptive and motor skills (Gabriels et al., 2012), irritability,
hyperactivity, social cognition and communication, and verbal communication (Gabriels et
al., 2015), and verbal communication and interaction (Martin & Farnum, 2002).

Two studies were partially supportive of the intervention; the first found significant
symptom reduction and improvement in sensory seeking over time, but no impact of the
intervention upon parent-child interaction, with the exception of two subscales (negative
regard, mood and tone), which improved over time. Further, parents reported an increase in
their quality of life (Kern et al., 2011). The second study found those in the intervention
group experienced significant reductions in aggressiveness and hyperactivity over time, and
significant between group differences with respect interpersonal relations and social
inclusion (Garcia-Gomez et al., 2014). Fung and Leung (2014) and Jenkins et al. (2013)
found no significant improvements relative to the intervention.

Attention Deficit Hyperactivity Disorder (ADHD)—One study examined AAT for
ADHD using an RCT design. Both the experimental and the control groups demonstrated
improved social skills, positive behaviors, and reduced problem behaviors. Both groups also
showed reductions in the severity of ADHD, although children in the experimental
intervention group showed greater decreases in symptoms (Schuck et al., 2015).

Trauma and PTSD: Three studies (21.4%) examined AATS for trauma symptoms
(Balleurka et al., 2014); Dietz et al., 2012) or PTSD (Hamama et al., 2011). All three
favored in the intervention. All used a pre/post design with non-random assignment to
condition. Of them, two found significant improvements in attachment (Balluerka et al.,
2014), anxiety, depression, anger, PTSD, and dissociation (Dietz et al., 2012); the third
found significant reductions in PTSD in the intervention group, although there was no
difference in depression symptoms or coping between groups (Hamama et al., 2011).

Discussion

It has been noted many times that there is a huge gap between children’s need for services,
based on the startling rise in prevalence of many mental health conditions (National
Academies of Sciences, Engineering, and Medicine, 2015) and the proportion of those in
need who have access to effective services. This is not new. This fact, however, lends greater

Appl Dev Sci. Author manuscript; available in PMC 2018 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hoagwood et al.

Page 9

urgency to the importance of developing a robust evidence base on complementary and
integrative services that may narrow this gap.

A promising new line of research is focusing on animal-assisted therapies as an
augmentation to traditional therapies for children. What this review uncovers is that the
number of studies that meet inclusion criteria for rigorous designs is growing rapidly. Of the
24 studies we identified in the past 15 years, almost half used the gold standard of RCTs
(46%, N=11) and of those eleven, nine were published in the past two years.

This review also showed that the age range, settings, and types of conditions that are being
studied are broad and reflect an important population of children in need of mental health
services: the studies covered both children and adolescents across the age spectrum, in both
inpatient and outpatient settings, and with both diagnostically-specific (ADHD, autism),
syndromal (trauma, emotional or behavioral problems), and at-risk conditions. This bodes
well for further development of a useful knowledge base.

The types of animals that were most often used in these studies were fairly evenly split
between horses and dogs, although multiple animals and other species (guinea pigs) were
also being used therapeutically. This too is a positive trend suggestive of a broadening and
deepening of the empirical foundation.

However, it is clear that establishment of AAT as an “evidence-based practice” that will
meet criteria such as those developed by the American Academy of Child and Adolescent
Psychiatry (AACAP, 2015), the American Academy of Pediatrics (AAP, 2015), The
Substance Abuse and Mental Health Services Administration’s (SAMHSA) National
Registry of Evidence-Based Programs and Practices (SAMHSA, 2015), or the Blueprints for
Healthy Youth Development (University of Colorado at Boulder, 2015), awaits much more
focused scientific attention. Of the 24 studies, 8 (33%) demonstrated positive effects
associated with the active condition, 10 (42%) showed either mixed effects or an absence of
a differential effect but a decrease in symptoms; and 6 (25%) demonstrated no effect. So the
answer to the question is AAT effective for children with mental health conditions cannot be
answered right now. The findings are promising, however, and suggestive of impact under
certain conditions, with certain populations, and with clearly delineated procedures
(manuals).

The mental health conditions with the strongest evidence presently are equine therapy for
autism and canine therapy for trauma. Five of nine studies for autism showed positive effects
favoring the intervention (Bass et al., 2009; Lanning et al., 2014; Gabriels et al., 2012;
Gabriels et al., 2015; Martin & Farnum, 2002). Four of those used a horse and one study
(Martin) a dog. Three out of three studies for trauma (Baluerka et al., 2014; Dietz et al.,
2012; Hamama et al., 2011) showed positive effects, all using a dog. Of course, this is still a
very small number of studies on which to base conclusions, but there is at least a signal that
a targeted AAT for children’s autism and for trauma is likely to yield positive findings.
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Strengthening the research base

To strengthen the knowledge base on AAT in children’s mental health, we suggest five
avenues for examination. First, developing an empirical basis for a new type of modality
such as AAT, however, requires more than controlled studies: as Kazdin and others have
repeatedly pointed out, understanding the mechanisms of action that lead to a positive effect
is critical (Kazdin 2007; Kazdin & Blasé, 2011). None of the studies thus far have attempted
to address mechanisms of the therapeutic process. Second, comparative animal studies are
needed to examine whether there are specific processes related to particular species that lead
to change, or whether it is broadly the human-animal interaction. For instance, horses
provide an opportunity for attachment and emotional bonding but also for muscle and motor
activity. This is not true for dogs. So, perhaps for children with some disorders (i.e., autism),
the ability to have direct motoric connectivity is uniquely advantageous.

Third, there is a need for studies to address outcomes that can be linked more directly to
well-developed theories. The review by Amiot & Bastian (2015) identified psychological
processes related to the interdependence of humans and animals, and described theories to
structure the processes and outcomes. Few of the studies reviewed integrated theories with
specifiable program elements or with precise measurement of outcomes. This is a limitation
in the field, and one that will hinder further scientific advancement if not addressed. Fourth,
there is considerable potential for studies to embed measures of psychophysiologic arousal
(cortisol) and well-being (oxytocin) into these trials. Promising work by Beetz et al (2012)
and Julius et al (2013) suggest that these arousal and regulatory processes may be important
ways of understanding HALI. Finally, there is a clear need for specificity of interventions with
manuals that outline explicit procedures and processes. We found few studies that
specifically included a manual. In their absence, these interventions cannot be replicated.

Conclusion

Animal assisted therapies for children with or at risk for developing mental disorders are a
complementary and integrative therapeutic approach with limited, but growing scientific
support. A handful of studies suggest that for certain types of problem areas — autism and
trauma — a structured therapeutic intervention using either horses or dogs may lead to
improved functioning. Five areas for further research include attention to mechanisms of
change, comparative animal studies, theories to explicate processes and outcomes, inclusion
of psychophysiological measures, and replication. Despite the limitations in the evidence
base, given the high levels of unmet need among children with mental health and
developmental disabilities and the extreme shortage of available and effective treatments for
children, expansion of the research base on AAT is both promising and has high public
health salience.
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