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Preface

This Reprint was developed to bring together a growing body of work on how relationships with
animals, and structured animal-assisted interventions, may support neurodivergent individuals and
others with complex mental health needs. Interest in this area continues to expand across psychology,
education, occupational therapy, and community practice, yet the evidence base remains uneven and
context-sensitive. The contributions presented here reflect both the opportunities and the challenges of
the field. They address mechanisms of interaction, lived experience, family perspectives, feasibility,
acceptability, and implementation across dogs, cats, and horses. We hope this Reprint will be useful
to researchers, clinicians, educators, students, and practitioners who are working to develop ethical,

accessible, and evidence-informed approaches that promote well-being.

Nikolaos Kargas, Ana Maria Barcelos, and Stamatina Tsiora
Guest Editors
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1. Introduction

Within contemporary clinical, educational, and psychosocial research, animal-assisted
interventions (AAls) occupy a distinctive and empirically contested position. Enthusi-
asm for the field has grown rapidly, driven by accounts of improved regulation, social
engagement, confidence, and well-being across diverse populations. Yet the evidence
base remains uneven in its terminology, methods, outcome frameworks, and explanatory
models, and implementation in practice has frequently advanced ahead of the conceptual
and methodological precision needed to support cumulative science (Beetz et al., 2012; Di-
molareva & Dunn, 2021; Gee et al., 2021; Green et al., 2024; Kerulo et al., 2020; O’Haire, 2013,
2017; Rodriguez et al., 2021; Santaniello et al., 2020). This tension is especially visible in
research involving neurodivergent populations, where interest in humane, relational, and
non-stigmatising forms of support is high, and where outcomes, mechanisms, acceptability,
and access cannot be assumed. Neurodevelopmental conditions are heterogeneous by
definition (Thapar et al., 2017), and the neurodiversity framework usefully reminds us that
such heterogeneity is not reducible to deficit alone but reflects variation in minds and ner-
vous systems situated within social and environmental contexts (Chapman, 2020; Dwyer,
2022). This framing is particularly relevant here because, while autism and Attention-
Deficit/Hyperactivity Disorder (ADHD) are paradigmatic neurodevelopmental forms of
neurodivergence, the inclusion of Post-Traumatic Stress Disorder (PTSD) in this Reprint
reflects an intentionally expansive and pragmatic use of the term. The scope of neurodiver-
gence remains contested; however, trauma research demonstrates that PTSD is associated
with enduring alterations in brain structure and function, alongside marked difficulties in
emotion regulation and social functioning, domains that overlap meaningfully with those
examined across autism and ADHD scholarship (Beheshti et al., 2020; Conti et al., 2023;
McDonald et al., 2024; Pitman et al., 2012; Scoglio et al., 2022). Similarly, “animal-assisted
intervention” is an umbrella term rather than a single modality, and the mere presence
of an animal is not, in itself, a mechanism of therapeutic benefit (Kerulo et al., 2020; San-
taniello et al., 2020). The central scholarly value of this Reprint lies precisely in how clearly
it confronts that complexity.

2. Scope of the Special Issue

The ten contributions assembled in this Reprint comprise nine empirical studies and
one systematic review. Across dogs, cats, and horses; across home, school, therapeutic,
clinical, and community settings; and across autistic children, autistic adults, individuals
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with ADHD or co-occurring autism and ADHD, and veterans with PTSD, the Reprint moves
beyond the simplistic question of whether animals “help” and towards more analytically
productive questions: what kinds of human—-animal relationships matter, for whom, in
which contexts, by what processes, and under what practical, ethical, and methodological
conditions (Browne et al., 2025; Brumpton & Kargas, 2026; Dimolareva et al., 2026; Gonzélez-
Sala et al., 2025; Hiisgen et al., 2025; Krause-Parello et al., 2025; Shoesmith et al., 2025;
Toutain et al., 2025; Widdison et al., 2026; Wilson et al., 2025). Rather than serving as a
simple catalogue of positive outcomes, the collection foregrounds important distinctions
between intervention types, analytic levels, relational contexts, and forms of evidence,
reflecting an important maturation in the field.

3. An Overview of the Published Articles

One of the clearest themes emerging across the collection is that the meaningful unit
of analysis is not simply the animal, but the relational ecology in which human-animal con-
tact is embedded. Gonzélez-Sala et al.’s (2025) systematic review of 23 studies, conducted
with PRISMA guidelines, anchors this point by showing that parents tend to perceive
benefits of AAI at physical, social, and emotional levels, while also identifying family-level
effects including reduced parental stress and improved family functioning. Yet this Reprint
demonstrates consistently that such outcomes are shaped by far more than animal presence
alone. Shoesmith et al. (2025), in a qualitative study of the Family Dog Service, found that
parents described companion dogs as sources of enhanced attention, reduced loneliness
and anxiety-based behaviour, and improved family well-being, but emphasised that these
benefits were inseparable from tailored guidance, long-term support, and deliberate atten-
tion to sensory fit, dog selection, and relationship-building over time. Wilson et al. (2025)
similarly showed that among autistic children, positive behaviour toward a pet predicted
prosocial behaviour, while qualitative accounts highlighted emotion regulation, improved
sleep, comfort, and expanded social opportunity alongside pet-related anxieties and wel-
fare concerns. Widdison et al. (2026) extend this picture further by examining cat-human
interaction in autistic and ADHD adults, showing that companion-animal relationships
can also involve burden: anxious cat behaviour, poorer cat health, close proximity, and
perceived inability to provide adequate care for the animal were each associated with
poorer well-being outcomes. Taken together, these studies challenge the still-common
assumption that pet ownership or animal contact is inherently salutogenic. The more defen-
sible conclusion is that human-animal relationships can function as psychosocial resources,
but only under specific relational, practical, and ethical conditions (Atherton et al., 2023;
Barcelos et al., 2021; Hall et al., 2016; O'Haire, 2013).

A second major contribution of this Reprint is its attention to mechanism and process,
addressing a recurring weakness in AAI scholarship: the tendency to report outcomes
without adequately explaining how they arise (Nieforth et al., 2021; Rodriguez et al,,
2021). Several papers directly confront this gap. Hiisgen et al. (2025), using behavioural
observation and an ethogram across repeated dog-assisted therapy sessions, found partial
support for the “icebreaker” account: participant-dog interaction tended to decrease
over time while participant-therapist engagement increased, suggesting that the dog may
initially facilitate rapport rather than remaining the central relational focus throughout
therapy. Toutain et al. (2025) add a further layer of analytical sophistication by combining
eye-tracking, ethological observation, and facial expression identification tasks. Their
findings demonstrate that visual attention is context dependent: children diagnosed with
autism paid less attention to faces and more attention to the broader environment than
their typically developing peers, yet behavioural patterns during free interaction with
an assistance dog were similar across groups, and within-group associations linked gaze
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allocation to interaction style and expression-recognition performance. Wilson et al. (2025)
further bridge process and outcome by suggesting that prosocial development may be
linked less to attachment in the abstract than to the quality of enacted behaviour toward
the pet. Across these papers, animals are not treated as quasi-magical therapeutic agents
but as participants in dynamic, situated systems of attention, arousal, co-regulation, and
relational learning, a position that is consistent with broader biopsychosocial accounts of
human-animal interaction (Beetz et al., 2012; Gee et al., 2021; O’Haire et al., 2015).

The equine-focused contributions press the field towards greater precision in inter-
vention design. Browne et al. (2025) examine the acceptability of Occupational Therapy

Using Zones of Regulation™

concepts in an equine environment for autistic children,
making a particularly valuable methodological and ethical contribution by centring the
perspectives of the children themselves. Their findings are instructive: the intervention
was generally acceptable, horse riding was clearly meaningful and enjoyable, yet some

components of the Zones of Regulation™

curriculum were experienced as less acceptable,
illustrating that promising interventions may still require adaptation in delivery, pacing,
or content to align with participant preferences and capacities. Additionally, Brumpton
and Kargas (2026) conducted a qualitative study of therapeutic horse riding for autistic
adults, showcasing positive outcomes such as enjoyment, calm, self-efficacy, authenticity in
relationships, and benefits that extended into daily life beyond the riding arena, while also
highlighting the structural barriers (i.e., cost, transport, limited facilities, limited specialist
staff) that determine who can actually participate. Together, these papers support the
broader equine-assisted services literature while pressing it in a more differentiated direc-
tion: away from generic claims about horses as therapeutic and toward a more empirically
grounded account of equine-assisted services as embodied, relational, structured, and
access-dependent forms of support (Gabriels et al., 2015; McDaniel Peters & Wood, 2017;
Wood et al., 2021).

This Reprint is equally notable for situating the benefits of canine-assisted interven-
tions in different settings. Dimolareva et al. (2026) analysed handler and teacher reports
from 58 schools participating in The Dog Mentor programme, showing how school-based
dog support is perceived to create calmer environments, promote engagement, reduce
barriers to learning, and support self- and emotion regulation. Importantly, this study
highlights that flexibility may not be merely a methodological concession but a feature
that makes school-based AAI workable in practice. Shoesmith et al.’s (2025) findings in-
dicated that companion dogs could have similar benefits to those reported for assistance
dogs for autistic children, but also emphasised the importance of practical scaffolding in
decision making with respect to selecting and training a dog. Krause-Parello et al.’s (2025)
randomised study of female veterans with PTSD participating in a service dog training
programme highlighted its positive effects on a number of biological and psychological
indicators of stress, whereas combat exposure moderated these changes. This is a valu-
able reminder that the effects of animal-assisted programmes may be multidimensional,
non-linear, and context sensitive.

4. Methodological and Conceptual Considerations

Methodologically, this Reprint is stronger than much of the preceding literature. Its
contributions include a PRISMA-guided systematic review with a registered protocol,
qualitative interview studies with parents and autistic adults, mixed-methods research,
content analysis, observational coding of therapeutic triads, eye-tracking, and biomarker
assessment. This diversity is a genuine strength, and it also exposes a number of limitations.
Samples are often small; participant groups are sometimes internally heterogeneous; direct
participant voice remains less common than proxy report; and outcome frameworks remain
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difficult to compare across studies. These challenges are not unique to AAI research, but
they are particularly consequential in a field characterised by substantial variability in
species, training, setting, handler expertise, participant preference, and programme aims
(O’Haire, 2017; Rodriguez et al., 2021). What emerges from the Reprint is not a call for
rigid standardisation at the expense of person-centred practice, but for sharper and more
transparent reporting, clearer conceptual boundaries, and more explicit theory of change.
The field needs frameworks that can accommodate both benefit and burden, symptom
change and positive well-being, and human outcomes and animal welfare. Widdison et al.’s
(2026) use of a pet-human-related factors framework is instructive in this respect, capturing
both the positive as well as cumbersome aspects of cat ownership rather than assuming
that closeness is uniformly beneficial (see also Barcelos et al., 2021).

A further scholarly strength of this Reprint is its alignment with neurodiversity-
affirming priorities, even where the underlying literature reflects mixed terminology and
divergent conceptual traditions. Several papers explicitly treat lived experience as a pri-
mary source of knowledge rather than a supplement to clinician- or caregiver-generated
data. Browne et al. (2025) centre autistic children’s accounts of intervention acceptability.
Brumpton and Kargas (2026) foreground autistic adults” own accounts of meaning, access,
and psychological change. Wilson et al. (2025) and Shoesmith et al. (2025) take family
perspectives seriously without reducing children’s experiences to parental interpretation.
This represents an important corrective in a field that has historically spoken about neuro-
divergent people more readily than with them. More broadly, the Reprint models a shift in
autism and neurodiversity research: from deficit-framed, externally defined notions of “im-
provement” towards more situated questions about fit, safety, communication, agency, and
quality of life (Atherton et al., 2023; Botha & Cage, 2022). At the same time, the inclusion
of veterans with PTSD within the Reprint’s scope invites productive conceptual reflection.
It signals an intentionally expansive understanding of neurodivergence organised less
by diagnostic purity and more by shared concerns around regulation, relational safety,
mental health, and access to supportive environments. Whether all such conditions are best
grouped under a common conceptual umbrella remains open to debate, but the Reprint
demonstrates that this boundary question can be intellectually productive rather than
merely terminological.

5. Practical Implications and Future Directions

The practical implications of this body of work are substantial. For clinicians, this
Reprint suggests that animal-assisted work should be treated neither as an all-purpose
adjunct nor as a niche novelty, but as a set of structured relational options whose appropri-
ateness depends on the person, animal, context, goals, and available support infrastructure.
For educators and school leaders, the school-based studies point to the importance of staff
training, whole-setting planning, and animal welfare safeguards rather than ad hoc or
unstructured use. For service providers, the collection foregrounds access and equity as
central rather than secondary concerns: cost, transport, waiting times, staffing, and local
availability all determine who benefits from promising programmes. For researchers, the
Reprint underscores the need for comparative work across intervention types, longitudinal
follow-up, more precise moderator analyses, economic and implementation evaluation,
and co-produced designs that take neurodivergent priorities seriously from the outset.
Such priorities are not incidental to scientific progress; they are necessary if the field is
to move from pockets of encouraging evidence to genuinely evidence-based, ethically
defensible, and scalable practice.

4 https://doi.org/10.3390/bs16050820
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6. Conclusions

What, finally, does this Reprint contribute to the wider field? Its greatest contribution
may be that it resists simplification. It does not present AAls as universally effective,
inherently benign, or conceptually settled, nor does it dismiss the field on account of its
methodological heterogeneity. Instead, it shows a field in the midst of methodological and
theoretical consolidation. Animals in these studies appear as companions, co-regulators,
catalysts for social contact, partners in embodied activity, and, at times, sources of obligation
or strain. Neurodivergent participants are not treated as passive recipients of benefit, but
as individuals whose sensory profiles, communicative styles, preferences, histories, and
material circumstances shape what any intervention can become. In this sense, the Reprint
advances research, practice, and well-being not by closing debate, but by improving its
quality: making it more precise, more critical, more ethically alert, and more responsive to
lived experience.
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Abstract

Animal-assisted intervention is widely used in children and adolescents with neurodevel-
opmental disorders. The aim of this review is to understand the perceptions of parents
of children with neurodevelopmental disorders, regarding the benefits of their children’s
participation in animal-assisted intervention. Using the PRISMA methodology, a search
was conducted in the Web of Science and ProQuest Central databases. The number of
articles included in the review was 23 after applying the selection criteria. The results
indicate that in all interventions carried out with children with neurodevelopmental dis-
orders, parents perceive improvements in their children mainly at the physical, social
and emotional levels. In addition, they identify positive aspects that influence family
functioning. It can be concluded that these types of interventions, regardless of the type
of animal or activity, are a beneficial tool when addressing different symptoms associated
with neurodevelopmental disorders, having an impact not only on the child or adolescent,
but also on parents or caregivers.

Keywords: animal-assisted intervention; neurodevelopmental disorders; parents; systematic
review

1. Introduction

Neurodevelopmental disorders are characterised by the presence of a delay or impair-
ment that hinders or prevents the acquisition of a whole range of skills related to different
areas of development (Thapar et al., 2017), encompassing a wide variety of disorders,
including intellectual disability, Attention Deficit Hyperactivity Disorder, Communication
Disorders, Motor Disorders, Specific Learning Disorders and Autism Spectrum Disorder
(APA, 2013), among others.

The IAHAIO (2018) defines Animal-Assisted Interventions (AAls) as organised inter-
ventions that intentionally incorporate animals in various settings, such as health, education
and public services. These interventions pursue specific objectives with the aim of improv-
ing people’s quality of life and achieving therapeutic benefits.

AAl is known in the health field as Animal-Assisted Therapy (AAT), a term coined
by Levinson (1969). This is considered the starting point in the development of AAI pro-
grammes. Likewise, in 1977, several psychiatrists, veterinarians, and doctors created the

Behav. Sci. 2025, 15, 1663 https://doi.org/10.3390/bs15121663
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Delta Foundation in Portland, United States. This organisation served to create the Delta
Society (now Pet Partners) in 1981, considered the global pioneer in the development of
research and working protocols for AAI (Martos-Montes et al., 2015). Taking the Delta
Society’s definitions (Fredrickson, 1992) as a reference, AAl is divided into different modal-
ities according to the purpose of the intervention and the type of professionals involved:
Animal-Assisted Activities (AAAs) are interventions carried out by a human—animal team
in contexts covered by non-formal education. These interventions pursue recreational,
motivational and educational goals, emphasising the spontaneous interactions that may
occur between the animal and the participants in the activity, without having any specific
objectives (IAHAIO, 2018). Animal-Assisted Education (AAE) as a pedagogical resource
and Animal-Assisted Therapy (AAT) have a clearly therapeutic objective directed towards
the person. In line with these views, Lasa et al. (2011) classify three types of actions
in relation to animal-assisted interventions (AAls), namely service animal programmes,
animal-assisted activities and animal-assisted therapies. According to Delgado et al. (2017),
AAI focuses mainly on four areas or domains of development: psychomotor skills, cogni-
tive skills, socio-emotional skills and language and communication skills, with the latter
two areas being related to social development and sociability.

The Fundacion Affinity (2023) details the various benefits that people who participate
in AAI obtain. These include an increased desire and willingness to engage in group
activities and teamwork, increased self-esteem (Arkow, 2010; Parra, 2016), as well as
increased sense of responsibility (Fundacion Affinity, 2009; Jacobsen, 1997). It also helps
reduce anxiety and/or feelings of loneliness (Levinson, 1995; Signes & Rodrigo, 2010),
opens up space for the expression of affection and feelings (Poresky, 1996, Fundacién
Affinity, 2009), increases levels of attention and concentration (Beetz, 2013; Parra, 2016),
helps to overcome fears, improves physical condition, moderates anxiety levels, provides
stress relief and physical benefits such as reduced heart rate and reduced blood pressure
(Morrison, 2007). Focusing on neurodevelopmental disorders, there are various studies
that show benefits in children after their participation in an AAI, such as Avila-Alvarez
et al. (2022), Chadwick et al. (2022) or Narvekar and Krishnan (2024). In the specific case of
Hippotherapy, a form of horse-assisted therapy that focuses on neurological functioning
and sensory processing (Koca & Ataseven, 2015), studies such as those conducted by
Ajzenman et al. (2013), Mufioz-Lasa et al. (2011) and Snider et al. (2007) have found
positive effects in children with ASD and cerebral palsy, while Silkwood-Sherer et al. (2012)
obtained positive results with the implementation of this kind of therapy in children with
Down syndrome.

Therapies that use dogs, both assistance dogs, which are trained for the purpose
of specialised intervention with a specific group of individuals, and companion dogs,
which are trained by the parents themselves or by private trainers, also report positive
psychosocial outcomes in children with autism (Fung, 2017; Grandgeorge et al., 2012; Hardy
& Weston, 2020; Guay et al., 2022; Hellings et al., 2022; Tseng, 2023), among others. These
benefits are reflected in the regulation of emotional state and increase in social skills, along
with the reduction in stress and anxiety levels, which can be high in children with ASD,
contributing to calm children in the presence of and in contact with the dog (Appleby et al.,
2022; Burgoyne et al., 2014; Carlisle et al., 2018; Hallyburton & Hinton, 2017; Narvekar &
Narvekar, 2022; Viau et al., 2010).

The benefits of AAI also extend to parents or primary caregivers, as pointed out by
Bibbo et al. (2019), Brown (2017) and Fecteau et al. (2017), reducing stress levels in parents
and improving life quality.
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The overall objective of this review is to conduct a systematic review of the scientific
literature in order to understand the perceptions of parents of children with neurodevelop-
mental disorders, regarding the impact of AAI on their children and on family functioning.

Based on this general objective, the following specific objectives and corresponding
hypotheses are proposed:

- Tounderstand parents’ perceptions of the impact of AAI on their children in relation
to social, emotional and motor skills, among others. In this regard, it is expected that
parents identify benefits associated with AAI, mainly in psychosocial development
(Hypothesis 1).

- Tounderstand the effects that AAI may have on variables related to family functioning
in general and on parents in particular, such as stress and anxiety, satisfaction or well-
being. In this regard, it is expected that AAI will have positive effects on different
aspects of family functioning according to parents’ perceptions (Hypothesis 2).

2. Materials and Methods
2.1. Search Strategy

For the correct preparation of the systematic review, a research question was formu-
lated in PICO format, which was as follows: What impact does AAI have on parents of
children and adolescents with neurodevelopmental disorders who participate in this type
of intervention, and what are their perspectives on the therapy? The guidelines proposed
in the PRISMA 2020 Statement (Page et al., 2021) were followed while preparing this review.
The analysis process to determine whether the articles were appropriate for the research
objective was carried out independently by two researchers acting as ‘blind” evaluators. The
COVIDENCE programme was used for this purpose, which increased inter-rater reliability,
obtaining a reliability of 0.91. In cases of disagreement, a third reviewer was responsible
for evaluating the article. After this process, a discussion was held to decide whether to
include the study in the review or not.

This study includes a systematic review of the scientific literature related to AAI aimed
at children with neurodevelopmental disorders. The review protocol was registered in
PROSPERO with the following registration number: CRD42023446582.

The search was conducted in the Web of Science Core Collection and ProQuest
databases in July 2025, including all works published up to 2024. The search equation
used was in the Topic field: animal-assisted intervention* OR animal-assisted therapy
OR animal-assisted education OR animal-assisted activities AND neurodevelopmental
disorder* OR ASD OR Autism OR Asperger OR ADHD OR Attention deficit disorder and
hyperactivity OR learning disorders OR Down Syndrome.

2.2. Selection Criterion

The following inclusion criteria were selected: quantitative and qualitative empirical
studies addressing parents’ perceptions of the effect of AAI; published and peer-reviewed;
written in English or Spanish; focusing on children and adolescents with neurodevelop-
mental disorders; published up to July 2025. The exclusion criteria were as follows: review
studies or meta-analyses; theoretical articles; other types of documents such as books, book
chapters, conference proceedings or doctoral theses; studies that do not address parents’
perceptions of the effects of AAI in their results; those using samples of adults and/or
children and adolescents with mental or physical health problems, acquired brain damage
or traumatic experiences.
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2.3. Procedure

The total number of papers analysed was 278, of which 154 were found in WoS, 121
in ProQuest, and 3 articles were manually included when reviewing the references. After
removing duplicate articles in both databases (n = 34), the titles and abstracts of a total of
244 articles were read, and a total of 213 studies were excluded for various reasons: not
focusing on parents’ perceptions (n = 168), not focusing on samples with neurodevelop-
mental disorders (n = 10), the intervention was performed by a robot (n = 4), because they
were theoretical articles (n = 9), because they were review articles or meta-analyses (n = 11),
because they focused on therapists” perceptions (n = 5), and because they focused on sam-
ples of people over 18 years old (n = 15). After this, a total of 31 articles were read in full,
eliminating one study for not including children or adolescents with neurodevelopmental
disorders and seven for not including parents” perceptions in accordance with the object of
study of this review. The number of articles included in this review was 23. This process is
shown in Figure 1.

Articles excluded after reading the title and
abstract (N = 247):

Articles identified (N=278).

5 Duplicates in both databases (n = 34)
g WoS (n = 154)

ProQuest (n=121) For not focusing on parents’ perceptions (n =
; By hand in=3) 68)

For not focusing on samples with

neurodevelopmental disorders (n = 10)
Articles examined ) L X
SR (N =278) S The intervention is carried out through a
robot (n = 4)
.E For being theoretical articles (n = 9)
§ For being review or meta-analysis articles (n
= =1
— l - Articles excluded for different
reasons (N = 8):
{ N
Articles assessed for full - For not focusing on samples with
text. neurodevelopmental disorders (n =
— 1).
(N=31) ) .
- For not addressing parents’
perception of animal-assisted
l intervention (n = 7).
=
Articles included
e
§ (N =23)
—

Figure 1. Flowchart of the different phases carried out in the review.

2.4. Methodological Quality of the Selected Articles

Two of the authors of this study reviewed the quality of the articles included in the
review, based on the Standards for QUality Improvement Reporting Excellence 2.0 (QUIRE
2.0) scale by (Ogrinc et al., 2016). To this end, the 18 indicators included in the scale were
selected, relating to the sections title and abstract, introduction, method, results, discussion
and other information, classifying the articles into three categories: high quality (wWhen
between 12 and 18 indicators were met), medium quality (between 11 and 6 indicators)
and low quality (5 or fewer indicators). After application, all articles were assessed as high
quality, although the indicator referring to the description of the intervention was the one
with the most shortcomings, as some articles did not fully describe the methodology used
in the AAI programmes. The inter-rater agreement between the two reviewers, according
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to Cohen’s Kappa coefficient (Orwin, 2018), was 0.88, indicating very good agreement
between the reviewers (Hernandez-Nieto, 2002).

3. Results

Table 1 summarizes the main characteristics of the 23 studies included in this struc-
tured review in chronological and alphabetical order.

3.1. Characteristics of the Samples and Type of AAI

Considering the type of population targeted by the interventions, it should be noted
that in the vast majority of cases, 20 studies (86.9%), these interventions were aimed at
children with ASD, with three studies, Boyd and Le Roux (2017), Scotland-Coogan et al.
(2021) and Stumpf and Breitenbach (2014), including children with other types of disorders
and disabilities in addition to this type of disorder.

Regarding the origin of the samples, these are distributed across a total of nine coun-
tries. Specifically, eight studies were conducted in Australia, five in the United States, three
in the United Kingdom, two in Ireland, one in Canada (Guay et al., 2024), one in South
Africa (Boyd & Le Roux, 2017), one in the Netherlands (van der Steen et al., 2019), one in
Germany (Stumpf & Breitenbach, 2014), and one in Brazil (Michelotto et al., 2019).

Depending on the type of AAI, 15 studies (65.2%) use dogs in two different ways:
either through occupational therapy or assistance dogs or through pet dogs. The use of
horses in therapy is present in six studies (20.1%), one of which specifies Hippotherapy as
the type of intervention (Scotland-Coogan et al., 2021). Finally, one study uses dolphins
(Stumpf & Breitenbach, 2014), and another uses farm animals (Dolecheck et al., 2024).

3.2. Benefits of AAI in Children with Neurodevelopmental Disorders, as Perceived by Their Parents
or Caregivers

Depending on the type of therapy, the studies included in this review point out benefits
to children in different areas of development, according to their parents.

In relation to the use of therapy involving horses, parents perceive benefits in the
physical and motor domain, with improvements in body posture (Boyd & Le Roux, 2017),
stability and balance (Boyd & Le Roux, 2017; Scotland-Coogan et al., 2021; Cleary et al.,
2024), increased strength and fine/gross motor skills (Scotland-Coogan et al., 2021). All
these findings show an impact on greater autonomy in actions or tasks such as walking,
dressing and showering.

In studies that use horses in therapy, parents perceive improvement at the social
level: Boyd and Le Roux (2017), Malcolm et al. (2018), Tan and Simmonds (2018), van
der Steen et al. (2019), Kalmbach et al. (2020), Scotland-Coogan et al. (2021) and Cleary
et al. (2024). These benefits include greater confidence and interest in social relationships,
with participants becoming more communicative, more aware of others and experiencing
fewer relationship problems. These benefits are also linked with language improvement, in
speech and receptive language (Boyd & Le Roux, 2017; Scotland-Coogan et al., 2021) and
language acquisition (Scotland-Coogan et al., 2021). Emotionally, parents perceive their
children to be in a better mood (Tan & Simmonds, 2018; Kalmbach et al., 2020), with greater
feelings of joy and happiness (Boyd & Le Roux, 2017; Tan & Simmonds, 2018; Kalmbach
etal., 2020; Cleary et al., 2024), greater emotional regulation, appearing calmer and more
relaxed (Boyd & Le Roux, 2017; Malcolm et al., 2018; Tan & Simmonds, 2018; van der Steen
et al., 2019; Kalmbach et al., 2020; Scotland-Coogan et al., 2021; Cleary et al., 2024), which
lead parents to perceive a decrease in emotional problems (van der Steen et al., 2019) and
improved self-esteem (Boyd & Le Roux, 2017; Tan & Simmonds, 2018).
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In cases where dogs are part of the intervention, either in therapy or as companions,
parents perceive benefits mainly in two areas: social and emotional. In the social sphere,
they report greater sociability and social interaction (Burgoyne et al., 2014; London et al.,
2020; Morgan & O’Byrne, 2023; Guay et al., 2024), which in turn can be linked to another
aspect highlighted by parents, namely greater opportunities for communication and social
participation (Harwood et al., 2019; Hill et al., 2020; London et al., 2020; Guay et al., 2024).
The bond of friendship that develops with the dog has been noted in five of the studies
(Burgoyne et al., 2014; Harwood et al., 2019; Appleby et al., 2022; Adkins et al., 2023;
Morgan & O’Byrne, 2023), offering the child plenty of companionship (Carlisle, 2014),
which helps combat the loneliness experienced by many children with ASD. Other aspects
include an increase in social skills (Harwood et al., 2019) Appleby et al., 2022; Richardson
et al., 2022) and empathy (Harwood et al., 2019; Appleby et al., 2022). On an emotional
level, Burgoyne et al. (2014), Carlisle (2014), Harwood et al. (2019), Hill et al. (2020),
London et al. (2020), Ang and MacDougall (2022), Appleby et al. (2022), Richardson et al.
(2022) and Guay et al. (2024) report that parents perceive a decrease in anxiety in their
children, which appears to be related to a decrease in behavioural problems (Appleby et al.,
2022) and could be related to a decrease in self-harm and stereotypical movements typical
of children with ASD (Michelotto et al., 2019). The increase in the sense of responsibility
and commitment, mainly in caring for the dog, has also been noted by Burgoyne et al.
(2014), Carlisle (2014), Richardson et al. (2022) and Guay et al. (2024), which allows
children to establish more routines in their daily lives (Adkins et al., 2023; Guay et al., 2024).
Interaction with dogs, according to parents” perceptions, has also been associated with
more positive emotional states, such as improved well-being, greater enjoyment of playing
with the dog, increased emotional security and self-confidence, and a greater sense of pride
(Hill et al., 2020; London et al., 2020; Ang & MacDougall, 2022). With regard to language
development, the studies reviewed reported that parents perceived improvements in oral
communication (Michelotto et al., 2019; Adkins et al., 2023) and in the interpretation of non-
verbal language (Harwood et al., 2019; London et al., 2020). For Appleby et al. (2022) and
Morgan and O’Byrne (2023), interaction with the dog stimulated the children’s language.
Other benefits reported by parents included increased strength and greater freedom of
movement (Appleby et al., 2022), improved sleep habits (Rodriguez et al., 2024), greater
knowledge about healthy nutrition and the introduction of new foods into their children’s
diets (Adkins et al., 2023), which occurs when children are involved in caring for the dog,
including not only physical exercise but also the importance of healthy eating for the dog
and for the child, with this involvement providing an opportunity for children to learn
about healthy nutrition.

Other less frequent interventions that also reported positive perceptions by parents
were those related to dolphin-assisted therapy (Stumpf & Breitenbach, 2014) and farm
animal-assisted therapy (Dolecheck et al., 2024). Both types of intervention noted benefits
in emotional regulation, social interaction, and verbal/non-verbal communication; the
latter being mainly with dolphin therapy.

3.3. Benefits of AAI for Families of Children with Neurodevelopmental Disorders, as Perceived by
Parents or Caregivers

At the family level, parents perceive a greater reduction in parental stress (Hall et al.,
2016; Appleby et al., 2022; Morgan & O’Byrne, 2023; Guay et al., 2024). This can be linked to
a reduction in problems in their relationship with their children (Hall et al., 2016; Guay et al.,
2024), lessening of behavioural problems (Morgan & O’Byrne, 2023) and an increase in
the sense of parental competence (Burgoyne et al., 2014) in families where the programme
involved the participation of a dog. The presence of the dog also meant spending more
time outdoors (Adkins et al., 2023; Morgan & O’Byrne, 2023; Guay et al., 2024). In addition,
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Guay et al. (2024) point out benefits in the couple’s relationship, as the child’s increased
autonomy and the security provided by the dog allow them to spend more time together,
while Appleby et al. (2022) highlight the value parents place on the freedom to talk to other
people inside and outside home.

In the case of therapies that use horses, only two studies have reported benefits
perceived by parents in terms of family functioning. Kalmbach et al. (2020) indicate greater
parental satisfaction in terms of their relationship with their children and increased self-
control, while Scotland-Coogan et al. (2021) refer to an increase in family life quality, related
to greater autonomy and independence of their children when performing different tasks
or activities.

4. Discussion and Conclusions

The aim of this review was to ascertain parents’ perceptions of the benefits in different
areas of development in their children with neurodevelopmental disorders, after participat-
ing in some type of intervention or programme involving animals. All studies included in
this review indicate that parents perceive benefits in different areas of development, mainly
at the physical, social, language development and emotional levels, thus confirming the
first hypothesis of this review. Specifically, one of the aspects most frequently mentioned
by parents was improved emotional regulation, with parents reporting that their children
appear calmer and more relaxed and showing less anxiety, regardless of the type of inter-
vention or animal (Boyd & Le Roux, 2017; Malcolm et al., 2018; Tan & Simmonds, 2018;
van der Steen et al., 2019; Kalmbach et al., 2020; Scotland-Coogan et al., 2021; Cleary et al.,
2024; Burgoyne et al., 2014; Carlisle, 2014; Harwood et al., 2019; Hill et al., 2020; London
et al., 2020; Ang & MacDougall, 2022; Appleby et al., 2022; Richardson et al., 2022; Guay
et al., 2024; Dolecheck et al., 2024). In this regard, Solomon (2012) points out that in the
case of children with ASD, interacting with an animal is easier because the person does
not need to interpret what the animal is thinking, so the social communication difficulties
experienced by children with ASD are diluted when they interact with animals, making
interaction with animals easier than with humans (Grandin et al., 2015). This relationship,
interpreted by parents as one of friendship and security, has been documented in the works
of Burgoyne et al. (2014), Harwood et al. (2019), Appleby et al. (2022), Adkins et al. (2023)
and Morgan and O’Byrne (2023), which may explain the large number of studies in this
review where the intervention has been aimed at children with ASD.

Depending on the type of animal used, it should be noted that parents believe that
interventions with horses have a greater physical and motor impact by increasing strength,
improving posture and balance, if we take into account the number of studies that report
these types of benefits (Boyd & Le Roux, 2017; Scotland-Coogan et al., 2021; Cleary et al.,
2024), while in the case of dogs, only the study by Appleby et al. (2022) shows benefits
in this regard. This is perfectly understandable when one considers that horse riding is a
physical activity that requires a range of skills at this level.

These benefits are perceived not only in relation to the child or adolescent but also in
relation to personal aspects of the parents and family functioning, regardless of the type
of intervention (Burgoyne et al., 2014; Hall et al., 2016; Appleby et al., 2022; Adkins et al.,
2023; Kalmbach et al., 2020; Scotland-Coogan et al., 2021; Morgan & O’Byrne, 2023; Guay
et al., 2024), thus confirming the second of the hypotheses proposed.

These results are consistent with a large number of studies that point to psychosocial
and health benefits for children and adolescents who have participated in activities or
therapies with animals (Fundacién Affinity, 2023; Ajzenman et al., 2013; Munoz-Lasa et al.,
2011; Snider et al., 2007; Silkwood-Sherer et al., 2012; Fung, 2017; Grandgeorge et al., 2012;
Hardy & Weston, 2020; Guay et al., 2022; Hellings et al., 2022; Sissons et al., 2022; Rehn
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et al., 2023; Tseng, 2023; Appleby et al., 2022; Burgoyne et al., 2014; Carlisle et al., 2018;
Hallyburton & Hinton, 2017; Narvekar & Narvekar, 2022; Viau et al., 2010), although a
number of issues need to be taken into account in relation to the results obtained from
parents’ perceptions.

In this regard, most studies employ a qualitative descriptive methodology, which,
as Sandelowski (2000, 2009) points out, is an appropriate methodology for describing
events, phenomena or experiences, such as the perceptions of parents of children who
have directly or indirectly participated in an animal-related programme or therapy. In this
regard, limitations related to qualitative studies using small sample sizes (Guay et al., 2024)
should be taken into account, as well as the use of self-report measures, in which responses
may be influenced by parents” expectations and memory biases (Burgoyne et al., 2014).

It should also be noted that few of the studies included in this review used any type
of objective to measure the benefits of the intervention; specifically, only eight studies did
(Burgoyne et al., 2014; Stumpf & Breitenbach, 2014; Hall et al., 2016; Michelotto et al., 2019;
van der Steen et al., 2019; Appleby et al., 2022; Guay et al., 2024; Rodriguez et al., 2024),
which may be consistent with or differ from parents’ perceptions. Sample size may be a
limitation, as pointed out by various studies (Cleary et al., 2024); although, as Braun and
Clarke (2021) indicate, this does not necessarily mean that the results are not rigorous, as
sample size may be determined by the relevance of the topic to the research question itself,
meaning that small samples may also be perfectly valid. In this regard, various studies
point to small sample sizes as one of the limitations that explain why some effects are not
maintained in matched samples, as is the case in the study by Stumpf and Breitenbach
(2014) on socio-emotional skills in children in the short term or on mood and outlook on
life in parents six months after the intervention. Rodriguez et al. (2024) also attribute to
sample size and sample heterogeneity, by not taking into account the different phenotypes
of autism, the failure to find significant differences between matched samples in some of
the variables assessed in children, such as withdrawal, negative emotionality, emotional
self-control, hyperactivity, irritability and lethargy. In the case of parents’ perceptions of
caregiver strain, there were no differences between the control group and the experimental
group, which may be due to the increased level of stress associated with caring for the dog.
Other factors in which there were no differences between groups were sleep disturbance,
depression or family daily activities according to the severity of autism, which is attributed
to aspects related to the type of instruments used to measure parents’ perceptions, as well
as the high rates of sleep disorders in the matched samples or the bond established between
the caregiver and the dog (Rodriguez et al., 2024).

Regarding the studies included in this review, in the case of the study by Stumpf
and Breitenbach (2014), which includes dolphins in the IAA, in addition to the limitations
the authors may point out in their study, it is important to consider a whole series of
unethical aspects associated with captive breeding and the exploitation of dolphins, as
well as the ineffectiveness of this type of intervention, as noted by Whale and Dolphin
Conservation (2021). Specifically, in the Stumpf and Breitenbach (2014) study, the authors
themselves indicate that the study was conducted following the review and evaluation of
dolphin living conditions carried out by the European Association for Zoos and Aquariums.
Considering other ethical aspects when animals are used in this type of intervention,
it is worth highlighting the concerns expressed by parents about certain inappropriate
behaviours of children towards animals, impacting animal welfare, as reported in studies
by Burgoyne et al. (2014), Carlisle (2014) and Harwood et al. (2019).

Based on the results obtained, it can be concluded that AAls are perceived by parents
of children with neurodevelopmental disorders as beneficial when considering their effects
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on different areas of development. These benefits also extend to the family environment, as
positive changes in children and adolescents have an impact on parents” well-being.
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Abstract

(1) Background: Dog-assisted therapy (DAT) integrates dogs into therapeutic sessions
to enhance participants” physical, emotional, and social well-being. Despite its growing
popularity, little is known about the interaction dynamics between the dog, participant,
and therapist during sessions. (2) Methods: This study examined these dynamics, focusing
on active participation, focus direction, joint focus, and physical contact. Video data from
sessions 1, 5, and 9 of 10 individual therapy sessions with five participants were analysed
using behavioural observations and an ethogram. (3) Results: Results indicated that thera-
pists” active participation increased over time while participants’ activity levels remained
stable. Dogs were most active during the initial and final sessions. Participants’” focus on
therapists remained consistent, but their focus on the dog stabilised after an initial decline.
Dogs are primarily focused on their surroundings. The joint focus between participants
and therapists increased, and physical contact with dogs varied significantly among partic-
ipants and dogs. (4) Conclusions: The findings partially support the “icebreaker” theory,
whereby dogs help establish initial rapport. However, the trend was not consistent across
all participants. Therapist-dog interactions remained low and stable. Differences in dog
characteristics (e.g., breed and fur type) and participant needs may explain variation in
physical contact. These findings underline the complexity of DAT and highlight the need
for further research into interaction patterns relate to participants and dog characteristics.

Keywords: dog-assisted therapy (DAT); animal assisted therapy; human-animal interaction;
behavioural observation; dog behaviour

1. Introduction

Although research on dog-assisted therapy (DAT) has promising outcomes, little is
known about the interactions between dogs, therapists, and children within DAT and how
these interactions relate to the context and goals of the intervention (Binfet et al., 2021;
Jones et al., 2019). Current studies suggest DATs potentially enhance participants’ physical,
emotional, and social well-being (Grové et al., 2021; Guzman et al., 2022; Lavin-Pérez et al.,
2021). Research highlights that the presence of dogs during therapy can reduce anxiety,
elevate mood, and foster social interactions, positioning DAT as a valuable supplement
to traditional therapeutic approaches (Grajfoner et al., 2017; Van Schooten et al., 2024; Wu
& Wei, 2023). However, existing studies focused on outcomes, often overlooking how
the interactions between the child, dog and therapist drive these results (Hiisgen et al.,
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2022; Wagner et al., 2022). Understanding these interactions is crucial for explaining DAT’s
effectiveness and optimising therapeutic outcomes (De Santis et al., 2024).

In human-animal interactions, the triadic relationship between the dog, the participant,
and the therapist provides the setting in which the participant is learning. The triadic
relationship between the therapist, participant, and dog distinguishes DAT from many
other therapies, which typically involve a dyadic relationship between the participant
and therapist. Observable interactions, such as movements, focus, and physical contact,
are presumably distributed differently in this triadic dynamic, creating a therapeutic
setting with both advantages and challenges (Glenk & Foltin, 2021; IAHAIO, 2018; Roma
etal., 2021; ISAAT, 2024; Voutilainen & Perdkyld, 2016). A challenge, for example, is that
according to the One Health concept, the therapist in Dog-Assisted Therapy (DAT) holds
responsibility not only for the client’s well-being but also for their own welfare and that
of the dog (IAHAIO, 2018). The pre-established relationship between the therapist and
the dog plays a crucial role in modelling a secure and trusting bond for the participant,
facilitating the therapeutic alliance (A.MOET A. ERBIJ? Fine, 2018). It can be an advantage
of the setting. Unlike other therapeutic alliances, the therapist and dog enter this process
with a relationship built before the therapy session, outside the therapeutic context. This
relationship, grounded in training and mutual understanding, includes the therapist’s
responsibility for the dog’s actions and welfare (ISAAT, 2024; IDEM). While the therapist-
participant relationship is developed during the session, the therapist-dog relationship
serves as a model of safety and trust for the participant.

Observations can be used to analyse interactions in therapy by recording actions such
as movement, physical contact, and the direction of participants’ focus (Binfet et al., 2021;
Ramseyer & Tschacher, 2011). DAT often involves active engagement, including movement
and physical contact, particularly in sessions encouraging interaction between the dog and
the participant (Abadi et al., 2022; Wohlfarth et al., 2013). Examples include agility exercises,
obedience training, or simply taking a walk together. These movements are comparable
to those in psychomotor therapy, where integrating movement into therapy can support
emotional processing, enhance emotional resilience, aid motor function recovery, and foster
creativity and exploration (Bergland et al., 2018). This approach encourages experiential
learning through shared reflection on the experiences. Another interaction in DAT is petting
the dog, which introduces physical contact (Beetz et al., 2012). Studies suggest that such
actions may influence participants” emotional states by fostering attachment and a sense of
safety, potentially enhancing openness to therapy. Despite these insights, little is known
about the specific frequencies of these interactions during sessions, which this study aims
to address.

This study aims to determine the extent to which observable interactions in DAT,
such as movements, focus, joint focus, and physical contact, occur during therapy sessions.
Physical contact has been shown to provide therapeutic benefits. Similarly, moments of
joint focus between the participant, therapist, and dog create opportunities for engagement
and interaction within the triadic relationship. These interactions are believed to enhance
the therapeutic process. To better understand these dynamics and their contribution to the
effectiveness of DAT, this study seeks to answer the following research question: What are
the frequencies of movement, physical contact, and focus in DAT sessions, and can patterns
of these interactions be identified?

2. Materials and Methods
2.1. Participants and Setting

Participant recruitment was conducted through social media, a local child and family
service centre, and participant-to-participant conversations. The inclusion criteria were
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as follows: (1) children aged 10-18 years; (2) a treatment goal related to social-emotional
challenges, focus, and/or impulse control; and (3) the ability to attend therapy once a
week. Exclusion criteria included (1) allergies to dogs, (2) aggression towards humans
or animals, and (3) a fear of dogs. In total, five adolescents participated as follows: two
boys aged 12 and 15 years, and three girls aged 13, 18, and 18. The participants were
coping with challenges such as emotional regulation, Autism Spectrum Disorder (ASD),
performance anxiety, perfectionism, distractibility, and Attention-Deficit/Hyperactivity
Disorder (ADHD). Only the 15-year-old boy had a dog at home. Each participant attended
ten weekly sessions over a 12-week period. Four therapists provided the interventions. All
had completed in-company Dog-Assisted Therapy (DAT) training at Hulphond Nederland,
a foundation specialised in training assistance dogs and providing a wide range of animal-
assisted interventions in the Netherlands. The therapists had between one and three
years of experience in delivering DAT. Three dogs participated in the study—a black
male Labrador (8 years old), a white male Poodle (5 years old), and a blond male Golden
Retriever (4 years old). All dogs began their training at approximately eight weeks of age
and started working in therapy between 20 and 24 months. They worked two days per
week in therapeutic settings and had each been active in DAT for at least one year. Each
dog was paired with a specific therapist, and the dog-therapist teams had developed a
working relationship before the study’s start, as they had worked together for at least a
year, ensuring consistency and trust within the sessions. Additional dogs and therapists
had been at the research location several times before the research began to become familiar
with the room, smells, and overall environment.

2.2. Therapy Sessions

Therapy sessions were held in a controlled environment conducive to therapy and dog
interactions at Radboud University’s Baby and Child Laboratory. The guidelines outlined
in the TAHAIO whitepaper for integrating dogs into therapy settings were followed during
all sessions. Ethical considerations were paramount in the study. Informed consent was
obtained from all participants and their legal guardians, and the anonymity and confiden-
tiality of the participants were maintained throughout the study. The institutional ethics
committee review board of the Radboud University approved the study (ECSW-2022-022),
adhering to ethical guidelines for research involving minors and animals.

Video footage was systematically recorded using high-definition cameras from HikVi-
sion (DS-2CD2183G2-1), placed unobtrusively in the therapy room to ensure that all inter-
actions were captured without disrupting the therapy sessions. Two cameras were placed
in the two corners of the room at a height of 2.3 m to view the participants from multiple
angles. The therapy room measures 5 by 7 m (see Figure 1). On one side of the room,
double doors provide access. A large window directly opposite allows natural light to enter.
The floor is covered with carpet, which offers grip for the dog. Additionally, a resting area
for the dog was included with a dog bed and a water bowl. The room is furnished with two
tables (each measuring approximately 140 x 80 cm) and two chairs, as well as a storage
cabinet (100 x 50 cm). The two cameras are installed in the top-right and bottom-right
corners of the room. During sessions, the therapist, client, and dog were in the room.

A researcher who observed the video recordings in real time adjusted the cameras
during the sessions as necessary. Additionally, the therapy room contained two tables and
four chairs, a cupboard with dog toys, agility materials such as a tunnel and cones, and
treats for the dog.
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Figure 1. Floor plan of the therapy room. Including double doors, two tables, two chairs, a storage
cabinet, a dog bed (hexagon), a dog water bowl (star), and two cameras (black circles).

Each therapy session followed a consistent structure, beginning with an introduction
or welcome, during which participants discussed their daily life issues and feelings. This
was followed by a warm-up exercise, which remained the same across all sessions, helping
the participant to establish familiarity with the therapist and the dog. For example, the
warming-up could be a small sequence in which the client gives the dog simple commands
such as “sit”, “down”, and “shake hands” to initiate contact and build engagement. After
the warm-up exercise, the participant engaged in an individualised exercise tailored to
their therapeutic goals, such as a personalised obstacle course, adapted to the client’s
therapeutic goals and the dog’s abilities. This was followed by a reflective conversation
with the therapist and the participant to encourage personal insights and reinforce learning.
Next, a second exercise was introduced. Sometimes, this exercise built upon the previous
exercise to deepen engagement; in other sessions, a new exercise was introduced. This
second activity followed a reflective conversation, allowing participants to process and
internalise their experiences. Each session concluded with a dog puzzle activity, in which
the dog was given a puzzle task. This final exercise provided a light-hearted end to the
session. It allowed participants to observe the dog’s problem-solving abilities, creating a
positive and relaxed atmosphere as the session unfolded.

2.3. Measures

The entire sessions, each lasting between 40 and 60 min, were video recorded and
used for analysis. Recordings from the first, fifth, and ninth sessions of each participant
were included in full and divided into 30 s segments. Each session was scored with an
ethogram developed for this study. Momentary time sampling was employed to record
behaviour at specific predetermined moments (Harrop & Daniels, 1986). This approach
ensures a systematic and consistent method for recording and analysing the interactions
within the sessions. The ethogram comprised 25 categories, divided into ten for the dog,
eight for the participant, and eight for the therapist (Appendix A). The ethogram was
based on the literature and the principles of Behavioural Observation (Ramachandran,
2012) commonly applied in psychotherapy evaluations. Table 1 describes the observed
behaviours and interactions categorised into movements, focus direction, joint focus and
physical contact. The category of movements is divided into passive and active actions,
distinguishing between stationary behaviours, such as sitting, standing, or lying down,
and dynamic behaviours, such as walking.
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Table 1. The therapist focuses on the participant, the dog, and other aspects of each session.

Focus Direction Towards Participant Towards Dog Other
Session 1 5 9 1 5 9 1 5 9
Participant 1 51% 65% 44% 21% 12% 37% 28% 24% 20%
Participant 2 61% 70% 69% 27% 16% 10% 12% 14% 21%
Participant 3 41% 64% 51% 43% 24% 36% 16% 12% 13%
Participant 4 62% 67% 66% 20% 14% 12% 18% 19% 20%
Participant 5 47% 57% 54% 38% 34% 42% 15% 9% 5%
Average 53% 64% 57% 30% 20% 27% 18% 16% 16%

2.4. Data Processing and Analysis

First, the data were standardised by adjusting the frequency of observations based on
session length, ensuring comparability across all sessions despite differences in duration.
Initially, the active and passive behaviours of the dog, participant, and therapist were
analysed. First, the active and passive behaviour scores were calculated by recording
movement observations into two categories—active and passive. Behaviours are classified
as active, walking and moving, or passive, such as sitting, standing, or lying down. Then,
cross-tabulations were used to identify patterns and frequencies. This provided an overview
of how much time each participant spent engaging in active versus passive behaviours
during the therapy sessions. Second, the focus direction of each participant was examined,
categorising where the focus was directed—whether toward the participant, the therapist,
the dog, or something else. This analysis helped reveal shifts in focus and moments of
joint focus. Subsequently, the joint focus was analysed to capture instances where two
participants were simultaneously focused. Physical contact between the dog and the
participant or therapist was recorded, capturing all forms of touch, including petting and
other types of physical interaction.

3. Results
3.1. Frequencies of Active and Passive Participation During Therapy Sessions

The participation levels of the dogs fluctuated across the sessions as follows: 37.9%
of the intervals in Session 1, 21.4% of the intervals in Session 5, and 40.7% of the intervals
in Session 9, where the dog was active. In contrast, participant participation remained
relatively stable (34% in Session 1, 30.6% in Session 5, and 35.4% in Session 9). Therapists
demonstrated increasing participation rates from 28.1% in Session 1 to 33.7% in Session
5 and 38.2% in Session 9. The level of participant participation was consistent across all
sessions, reflecting the structured nature of the therapy. Therapists started with a low
level of active engagement in Session 1 (28.1%), which gradually increased in subsequent
sessions. Dogs exhibited more dynamic levels of participation, with a noticeable decline in
Session 5, followed by an increase in Session 9. The trend for participant participation re-
mained stable across all sessions, indicating consistent involvement in the therapy process.
Therapists displayed an upward trend in participation over time, suggesting increasing
activity as sessions progressed. The trend for dogs was more irregular, with no clear
directional pattern, highlighting fluctuations in their engagement throughout the sessions.
Figure 2 provides a detailed view of individual participant trends. Participant 3 exhibited
the highest initial participation but steadily declined over the sessions. In contrast, Partici-
pant 5 demonstrated an upward trend, with significant growth in active engagement. The
remaining participants displayed stable patterns or slight fluctuations in their participation
levels over time.
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Figure 2. Participants’ active participation across three therapy sessions is displayed in percentage.

3.2. Frequencies of Focus Direction During Therapy Sessions

Table 1 displays therapists” focus direction during sessions involving participants
and dogs, categorised into three areas as follows: focus direction towards the participant,
towards the dog, and others. Data from the three sessions and average values for each
session are presented in Table 1. In terms of focus direction from the therapist towards the
participant, therapists showed an increase from Session 1 (53%) to Session 5 (64%), followed
by a slight decrease in Session 9 (57%). The focus of the therapist on the dog was initially
high in Session 1 (30%), dropped in Session 5 (20%), and rose again in Session 9 (27%).
Focus directed towards other aspects stayed stable from Session 1 (18%) to Session 5 (16%)
and in Session 9 (16%). While a pattern emerged in the therapist’s focus direction toward
the participant, and no consistent pattern was found in the therapist’s focus on the dog.
Therapists demonstrated the highest focus on the participant during Session 2, whereas
their focus on the dog varied, with noticeable differences between individual therapists.

Table 2 provides insights into participants’ focus direction during therapy sessions,
categorised into the following three areas: towards the therapist, towards the dog, and
others. Data from Session 1, Session 5, and Session 9 for five participants and average
values are presented. The average focus on the therapist stayed stable from 44% in Session 1
to 47% in Session 5, and then to 45% in Session 9. Notable individual variation is observed,
with some participants increasing their focus on the therapist. Initially, participants’ focus
on the dog was 37% in Session 1, dropping to 26% in Session 5 and then rising again to 33%
in Session 9. Participants’ focus on other factors increased from 20% in Session 1 to 27% in
Session 5, then decreased slightly to 23% in Session 9.

Table 2. The participant’s focus direction toward the therapist, dog, and other aspects varies for each
participant and each session in percentage.

Focus Direction Towards Therapist Towards Dog Other
Session 1 5 9 1 5 9 1 5 9
Participant 1 13% 13% 24% 36% 20% 48% 51% 67% 28%
Participant 2 38% 41% 60% 43% 23% 16% 19% 36% 25%
Participant 3 47% 63% 28% 40% 33% 49% 13% 4% 23%
Participant 4 70% 63% 72% 21% 21% 19% 9% 16% 9%
Participant 5 50% 55% 42% 42% 33% 31% 8% 12% 27%
Average 44% 47% 45% 37% 26% 33% 20% 27% 23%

Table 3 presents data on dogs” focus direction during therapy sessions, categorised

into three areas as follows: towards the therapist, towards the participant, and others.
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Data from three sessions for five participants are provided, along with average values.
Regarding the focus on the therapist, the dogs showed an average of 12% in Session 1,
which slightly decreased to 10% in Session 5 and further decreased to 6% in Session 9.
When focusing on the participant, the dogs’ focus direction was 25% in Session 1, increased
to 28% in Session 5, and slightly decreased to 24% in Session 9. The dog’s most measured
focus direction was categorised as “other”. The average focus on other factors was 63%
in Session 1, stayed stable at 62% in Session 5, but then rose to 71% in Session 9. The data
indicate that dogs in therapy sessions have a fluctuating focus direction span, with the
most consistent focus being on factors other than the therapist or participant. Their focus
direction towards the therapist decreased over time, while their focus on the participant
showed some variability.

Table 3. The dog’s focus direction towards the therapist, participant, and other aspects varies for
each participant and each session in percentage.

Focus Direction Towards Therapist Towards Participant Other
Session 1 5 9 1 5 9 1 5 9
Participant 1 11% 16% 5% 24% 17% 5% 65% 67% 91%
Participant 2 8% 2% 5% 26% 17% 10% 66% 81% 85%
Participant 3 21% 13% 8% 16% 43% 50% 63% 44% 42%
Participant 4 4% 11% 8% 27% 26% 17% 69% 63% 74%
Participant 5 15% 8% 3% 33% 37% 36% 52% 55% 61%
Average 12% 10% 6% 25% 28% 24% 63% 62% 71%

3.3. Frequencies of Joint Focus During Therapy Sessions

Based on the focus direction coding, the proportion of time during which joint focus
occurred was calculated, as shown in Table 4. Joint focus was defined as moments when
two of the three individuals involved simultaneously directed their attention toward each
other. For each session, the percentage of joint focus was computed for the following three
dyads: participant-dog, therapist-dog, and participant-therapist. The results indicate
that joint focus between the participant and the dog decreases over time, from an average
of 18% in session 1 to 15% in session 9. Notably, individual variation is considerable as
follows: some participants maintain a relatively high level of shared attention with the dog
in session 5, whereas for others, this declines more rapidly. Joint focus between therapist
and dog remains consistently low across all three sessions, averaging 3% in session 1 and
approximately 2% in sessions 5 and 9. In contrast, joint focus between participant and
therapist increases over time. In session 1, an average of 34% of the session involved joint
focus, which rises to 43.1% in session 5 and remains at 41.3% in session 9.

Table 4. Joint focus during therapy sessions for each participant and each session is displayed
in percentages.

Participant-Therapist

Participant-Dog Dyad Therapist-Dog Dyad Dyad

Session 1 5 9 1 5 9 1 5 9
Participant 1 15% 4% 5% 3% 1% 1% 7% 12% 22%
Participant 2 21% 14% 6% 0% 1% 2% 32% 37% 55%
Participant 3 13% 28% 28% 4% 3% 2% 33% 55% 26%
Participant 4 14(70 12(70 12(70 Oo/o 20/0 10/0 560/0 610/0 640/0
Participant 5 24% 28% 22% 6% 0% 2% 44% 51% 40%

Average 180/0 170/0 150/0 30/0 20/0 2% 340/0 430/0 410/0

37



Behav. Sci. 2025, 15,1115

3.4. Frequencies of Physical Contact During DAT Sessions

Figure 3 illustrates the percentage of time each participant spent petting the dog
during the three therapy sessions. It shows the varying levels of physical contact be-
tween the participants and their dogs. Participant 1 displayed consistent behaviour across
the sessions, spending 2.8%, 1.3%, and 3.5% of the time in contact with his dog during
Sessions 1, 5, and 9. This indicates relatively low and stable physical contact. In contrast,
Participant 2, a boy interacting with a Labrador, showed a peak of physical contact during
Session 1, where 10.3% of the session was spent petting the dog. However, this interaction
dropped to 5% in Session 5 and 1% in Session 9, showing decreased physical engagement.
On the other hand, Participant 3, a 18-year-old girl interacting with a Poodle, demonstrated
increasing engagement across the sessions. She began with 18.7% in Session 1, increased to
21.3% in Session 5, and saw a substantial rise to 45.3% in Session 9. Similarly, Participant 4,
an 18-year-old girl interacting with a Poodle, displayed dynamic interaction patterns. She
spent 37.8% of the time petting her dog in Session 1, which increased to 57.1% in Session 5
before slightly dropping to 36% in Session 9. These two participants, who worked with
Poodles that also tend to seek physical contact on their own, displayed the highest levels of
physical engagement, likely influenced by the dogs’ preference for this type of interaction.
Lastly, Participant 5, a 13-year-old girl interacting with a Labrador, showed minimal en-
gagement, petting her dog 4.5% of the time in Session 1. Interestingly, she had no recorded
physical contact in Session 5 but increased to 9% in Session 9, indicating some variability
in her interaction levels. The analysis of physical contact between participants and their
dogs reveals distinct trends. Participants interacting with Poodles (P3 and P4) showed the
highest and increasing levels of physical contact over time. In contrast, Participants 1 and 5,
interacting with a Golden Retriever and a Labrador, exhibited consistently low and stable
physical contact throughout the sessions. Participant 2, also with a Labrador, initially had
higher contact but showed a notable decrease over time.
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Figure 3. Percentage of time participants spent petting their dogs during therapy sessions.

4. Discussion

This study explored the interactions within DAT sessions by examining active and
passive participation, focus direction, joint focus, and physical contact among the dog,
participant, and therapist. Analysis of their involvement during the therapy sessions
showed that participants remained actively involved at similar levels across all sessions,
while therapists exhibited a slight increase in activity over time. The dogs showed the most
variation in participation, with their activity levels fluctuating throughout the sessions,
being more active at sessions one and nine than during Session 5. Further analysis showed
that therapists primarily focused on the participants, and participants” focus on the thera-
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pists increased slightly across the sessions. At the same time, participants’ focus towards
the dogs decreased. However, this trend was not consistent across all participants. Joint
focus analyses revealed that engagement between participants and dogs slightly decreased,
while joint focus between participants and therapists increased in most cases. Physical
contact between the participant and the dog varied significantly, with the Poodle exhibiting
considerably more physical contact with participants than the other dogs. Breed charac-
teristics and fur type could explain this observation, as well as variations in participants’
characteristics or needs. Overall, these results offer insight into the changes in engagement
among participants, therapists, and dogs throughout DAT sessions.

The analysis of the focus direction indicates that most participants in this study initially
focused on the dog, which may help ease them into the therapeutic process by providing
emotional comfort (Coakley et al., 2020). Early research describes this as the “Icebreaker
Effect” of the dog, making it easier for the therapist and participant to come into contact
and create a safe atmosphere (Meixner & Kotrschal, 2022). Over time, the participants’
focus shifts toward the therapist, with a balance between the therapist, the dog, and the
environment emerging by Session 5. By Session 9, the participant’s focus direction stabilises
on the therapist, which fits with the dog’s role as a bridge to build trust, as A.IDEM Fine
(2018) described. Joint focus patterns also show that participant-therapist engagement
seems to increase in most cases, while participant-dog interaction slightly decreases. This
transition highlights the evolving dynamic, where the dog facilitates early engagement, but
the therapist becomes central for achieving therapeutic goals. However, this is not found for
all participants. Interestingly, the focus between therapists and dogs remained stable, with
only short moments of joint focus observed. This lack of joint focus between the therapist
and the dog challenges assumptions about the dog-therapist dynamic (Mignot et al., 2022).
At the same time, the therapist frequently observed the dog, with an average of 26% per
session, indicating that the dog’s well-being was being monitored. This suggests that while
there was limited collaboration between the therapist and the dog during the sessions,
attention to the dog was present. Still, this raises questions about the exact nature and
necessity of therapist-dog interaction as described by Glenk and Foltin (2021). Additionally,
while the dogs” well-being was safeguarded through recommended session durations,
the lack of comparison with non-DAT sessions limits conclusions about DAT’s unique
effects. Future studies should explore how different types of therapist-dog interaction
might influence therapy.

It should be noted, however, that the therapist and the dog did observe each other
more frequently than they jointly focused on a shared activity. This suggests that although
there was limited joint focus—understood here as engaging together in a shared task—the
therapist still monitored the dog, and the dog paid attention to the therapist. The distinction
between joint focus and focus on each other is therefore not always clear-cut. Moreover,
the less collaborative role of the therapist and dog during sessions may partially explain
the low levels of joint engagement.

The literature suggests that DAT participants value its active nature and reduced
focus on verbal interaction (Van Schooten et al., 2024). However, the results of our study
indicate that participants could have been more active during the sessions, with participants
actively participating only about one-third of the time, and this level of participation
slightly declined from Session 1 to Session 9. Therapists demonstrated a similar trend,
with their active involvement decreasing notably by Session 9. This could be attributed
to the structured nature of the sessions, while one therapist had more experience, the
others had less than two years of experience, which may have led to a closer adherence to
the therapy protocol. This observation aligns with Aubrey Fine’s Handbook on animal-
assisted therapy, which emphasises the importance of tailoring the structure of the sessions
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to meet therapeutic goals. The moderate to high levels of structure in this study may
have limited unplanned interactions, while these unplanned, spontaneous interactions
can encourage engagement between the participant and the dog. For future research,
adopting a less rigid session structure to encourage more spontaneous participant-dog
interactions could potentially provide richer data on the dynamics of DAT. Moreover,
shorter observation intervals and a closer examination of the dog’s evolving role during
different stages of therapy could yield additional insights into how these interactions
contribute to the therapeutic process.

The analysis of physical contact between the participant and the dog revealed notable
differences. While these data must be interpreted cautiously, examining the differences
between these outcomes seems important. The literature shows that physical contact
between participants and dogs can affect the neurobiological systems, influencing oxytocin
levels, heart rate, and bonding behaviour (Beetz et al., 2012). These are critical factors
that can shape the therapeutic process and contribute to building a strong alliance. Based
on the literature, having physical contact appears beneficial for participants and dogs.
Our data indicate that participants who worked with the Poodle had significantly more
physical contact. Possible explanations include (1) the dog’s temperament and natural
need for affection and (2) the dog’s coat type, as Poodles have softer, non-greasy, and non-
shedding fur (Udvarhelyi-Téth et al., 2024). Given the numerous positive effects of physical
contact, further research is needed to investigate these interactions and determine whether
physical contact correlates with other therapeutic outcomes. Dogs with more affectionate
personalities or softer coats may naturally foster more participant engagement, potentially
enhancing the therapeutic experience. Exploring how these factors impact participant-dog
interaction will provide valuable insights into how dogs affect the therapeutic process
and could help to create a guideline to match the dogs with participants to maximise
therapeutic effectiveness.

In addition to the dog’s physical characteristics regarding contact, an alternative expla-
nation may lie in the type of participant. Research by Nagasawa et al. (2015) demonstrates
that women tend to have a stronger inclination for closeness with dogs, linked to oxytocin-
mediated bonding. Notably, the two participants who interacted with the more “cuddly”
dog in our study were both older adolescent girls. Their choice of this particular dog
may reflect a greater need or preference for physical closeness and affectionate moments
compared to the younger participants. This interplay between participant characteristics
and dog selection could have influenced the observed frequency of physical contact. On
the other hand, other research indicates that men may engage in more physical contact
with unfamiliar dogs in therapeutic or structured settings, where the dog is not their own
(Shih et al., 2020). Given these mixed findings, it remains unclear to what extent participant
gender or preferences influence physical contact with dogs, highlighting the need for
further research to clarify this relationship.

Two challenges of this study were the use of a low-frequency behaviour analysis
approach and the heterogeneity of the participant group. The low-frequency behaviour
analysis method provided a broad overview of the movement and focus direction towards
the therapist, participant, and dog. It is inappropriate to capture brief yet meaningful
interactions, such as short “check-in moments” between the therapist and dog (looking at
each other) or short physical contact between the participant and the dog. The 30 s recording
intervals excluded high-frequency behaviours and subtle nuances of the therapeutic process.
Future research could address this limitation by implementing shorter intervals, such as
5 s, and focusing on key exercises or meaningful moments rather than entire sessions.
This adjustment would allow for a more precise and detailed analysis of behaviours while
managing data complexity effectively. The second challenge was the heterogeneity of
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the participant group. The wide age range (12 to 18 years) introduces developmental
differences in maturity, attention span, and emotional regulation, potentially affecting
consistency of engagement, which makes comparison and generalisation difficult. While
all participants faced social-emotional or focus-related challenges, the specific nature of
these issues differed, influencing how they interacted with the dog, therapist, and therapy
process. This variability complicated the analysis of participation and focus patterns, as
observed behaviours could reflect individual differences rather than therapy effects. To
address this, future research should consider more narrowly defined inclusion criteria to
create a more homogeneous group.

5. Conclusions

This study examined interactions in DAT sessions, revealing a general trend toward
increased participant-therapist engagement over time, while participant-dog interaction
tended to decrease. This partially supports the “icebreaker” theory, which suggests that
the dog initially facilitates rapport between the participant and therapist, after which
the therapist—participant relationship becomes more prominent. However, this trend
was not consistent across all participants. Similarly, therapist-dog interactions remained
low throughout and varied only minimally. These individual differences underline the
importance of further investigating the dynamics.
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Appendix A

Appendix A.1. Ethogram

Behavioural observations are essential for systematically assessing interactions be-

tween dogs, clients, and therapists during animal-assisted interventions. An ethogram,

which includes clearly defined behavioural categories, is used to ensure reliability and

objectivity. This study will analyse video recordings of therapy sessions by pausing the

video every 30 s to record observed behaviours. This sequential recording method allows

for structured and comparable data collection.

Operational Definitions

1. Dog Behaviours:

>

vy VY

>

Dog lying: The dog rests on the ground with its body wholly or partially in
contact with the floor.

Dog sitting: The dog is seated with its hindquarters on the floor and front
legs extended.

Dog standing: The dog is on all four legs without movement.

Dog walking: The dog moves forward or changes position using all four legs.
Attention client: The dog is visibly oriented towards the client, with its head
or body directed towards them.

Attention therapist: The dog is visibly oriented towards the therapist, with its
head or body directed towards it.

Attention other: The dog is visibly oriented towards another individual or
object in the environment.

Dog makes physical contact: The dog initiates direct physical contact with the
client, therapist, or another individual (e.g., nudging, leaning, pawing).
Other: Any behaviour the client displays that does not fit the above categories.

2. Client Behaviours:

>

vy VY

Y

>
>

Client sitting: The client is seated on a chair, bench, or the floor.

Client standing: The client is upright and stationary.

Client walking: The client is moving from one location to another.

Attention dog: The client is visibly oriented towards the dog, with eye contact
or body direction.

Attention therapist: The client is visibly oriented towards the therapist, with
eye contact or body direction.

Attention other: The client is oriented towards another individual or object in
the environment.

Petting dog: The client physically touches or stroking the dog with their hands.
Other: Any behaviour the client displays that does not fit the above categories.

3. Therapist Behaviours:

>

vy VY

Y

Therapist sitting: The therapist is seated on a chair, bench, or the floor.
Therapist standing: The therapist is upright and stationary.

Therapist walking: The therapist is moving from one location to another.
Attention dog: The therapist is visibly oriented towards the dog, with eye
contact or body direction.

Attention client: The therapist is visibly oriented towards the client, with eye
contact or body direction.

Attention other: The therapist is oriented towards another individual or object
in the environment.

Petting dog: The therapist physically touches or stroking the dog with their hands.
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> Other: Any behaviour the therapist displays that does not fit into the
above categories.

References

Abadi, M. R. H., Hase, B., Dell, C., Johnston, J. D., & Kontulainen, S. (2022). Dog-assisted physical activity intervention in children with
autism spectrum disorder: A feasibility and efficacy exploratory study. Anthrozoos, 35(4), 601-612. [CrossRef]

Beetz, A., Uvnds-Moberg, K., Julius, H., & Kotrschal, K. (2012). Psychosocial and psychophysiological effects of human-animal
interactions: The possible role of oxytocin. Frontiers in Psychology, 3, 234. [CrossRef]

Bergland, A., Olsen, C. F,, & Ekerholt, K. (2018). The effect of psychomotor physical therapy on health-related quality of life, pain,
coping, self-esteem, and social support. Physiotherapy Research International, 23(4), €1723. [CrossRef] [PubMed]

Binfet, J., Green, F. L. L., & Draper, Z. A. (2021). The importance of client-canine contact in canine-assisted interventions: A randomised
controlled trial. Anthrozods, 35(1), 1-22. [CrossRef]

Coakley, A. B., Annese, C. D., Empoliti, J]. H., & Flanagan, J. M. (2020). The experience of animal assisted therapy on patients in an
acute care setting. Clinical Nursing Research, 30(4), 401-405. [CrossRef] [PubMed]

De Santis, M., Filugelli, L., Mair, A., Normando, S., Mutinelli, F,, & Contalbrigo, L. (2024). How to measure human-dog interaction in
dog-assisted interventions? A scoping review. Animals, 14(3), 410. [CrossRef]

Fine, A. (2018). The use of the relationship with animals vicariously—Role modelling. In Animal assisted therapy (4th ed., p. 146).
Academic Press.

Glenk, L. M., & Foltin, S. (2021). Therapy dog welfare revisited: A review of the literature. Veterinary Sciences, 8(10), 226. [CrossRef]

Grajfoner, D., Harte, E., Potter, L., & McGuigan, N. (2017). The effect of dog-assisted intervention on student well-being, mood, and
anxiety. International Journal of Environmental Research and Public Health, 14(5), 483. [CrossRef]

Grové, C., Henderson, L., Lee, F., & Wardlaw, P. (2021). Therapy dogs in educational settings: Guidelines and recommendations for
implementation. Frontiers in Veterinary Science, 8, 655104. [CrossRef] [PubMed]

Guzman, E. G., Rodriguez, L. S., Santamarina-Perez, P, Barros, L. H., Giralt, M. G., Elizalde, E. D., Ubach, F. R., Gonzalez, M. R., Yuste,
Y. P, Téllez, C. D., Cela, S. R., Gisbert, L. R., Medina, M. S., Ballesteros-Urpi, A., & Lifian, A. M. (2022). The benefits of dog-assisted
therapy as complementary treatment in a children’s mental health day hospital. Animals, 12(20), 2841. [CrossRef] [PubMed]

Harrop, A., & Daniels, M. (1986). Methods of time sampling: A reappraisal of momentary time sampling and partial interval recording.
Journal of Applied Behaviour Analysis, 19(1), 73-77. [CrossRef] [PubMed]

Hiisgen, C. ]., Peters-Scheffer, N. C., & Didden, R. (2022). A systematic review of dog-assisted therapy in children with behavioural
and developmental disorders. Advances in Neurodevelopmental Disorders, 6(1), 1-10. [CrossRef]

TAHAIO. (2018). White paper on animal-assisted interventions. IAHAIO. Available online: https:/ /iahaio.org/best-practice/white-paper
-on-animal-assisted-interventions/ (accessed on 7 April 2025).

ISAAT. (2024). STANDARDS. Available online: https:/ /isaat.org/standards/ (accessed on 7 April 2025).

Jones, M. G., Rice, S. M., & Cotton, S. M. (2019). Incorporating animal-assisted therapy in mental health treatments for adolescents:
A systematic review of canine-assisted psychotherapy. PLoS ONE, 14(1), e0210761. [CrossRef] [PubMed]

Lavin-Pérez, A. M., Martin-Sanchez, C., Martinez-Nunez, B., Lobato-Rincén, L. L., Villafaina, S., Gonzalez-Garcia, I., Mata-Cantero,
A., Graell, M., Merellano-Navarro, E., & Collado-Mateo, D. (2021). Effects of dog-assisted therapy in adolescents with eating
disorders: A study protocol for a pilot controlled Trial. Animals, 11(10), 2784. [CrossRef]

Meixner, J., & Kotrschal, K. (2022). Animal-assisted interventions with dogs in special education—A systematic review. Frontiers in
Psychology, 13, 876290. [CrossRef] [PubMed]

Mignot, A., De Luca, K., Servais, V., & Leboucher, G. (2022). Handlers’ representations on therapy dogs” welfare. Animals, 12(5), 580.
[CrossRef]

Nagasawa, M., Mitsui, S., En, S., Ohtani, N., Ohta, M., Sakuma, Y., Onaka, T., Mogi, K., & Kikusui, T. (2015). Oxytocin-gaze positive
loop and the coevolution of human-dog bonds. Science, 348(6232), 333-336. [CrossRef] [PubMed]

Ramachandran, V. S. (2012). Encyclopedia of human behavior. Elsevier eBooks. [CrossRef]

Ramseyer, F., & Tschacher, W. (2011). Nonverbal synchrony in psychotherapy: Coordinated body movement reflects relationship
quality and outcome. Journal of Consulting and Clinical Psychology, 79(3), 284-295. [CrossRef]

Roma, R. P. S., Tardif-Williams, C. Y., Moore, S. A., & Bosacki, S. L. (2021). A transdisciplinary perspective on dog-handler-participant
interactions in animal assisted activities for children, youth and young adults. Human-Animal Interaction Bulletin, 9, 62-91.
[CrossRef]

Shih, H., Paterson, M. B. A., Georgiou, F.,, Pachana, N. A., & Phillips, C. J. C. (2020). Who is pulling the leash? Effects of human gender
and dog sex on human-dog dyads when walking on-leash. Animals, 10(10), 1894. [CrossRef]

43



Behav. Sci. 2025, 15,1115

Udvarhelyi-Téth, K. M., Iotchev, I. B., Kubinyi, E., & Turcsan, B. (2024). Why do people choose a particular dog? A mixed-methods
analysis of factors owners consider important when acquiring a dog, on a convenience sample of austrian pet dog owners.
Animals, 14(18), 2634. [CrossRef] [PubMed]

Van Schooten, A., Peters-Scheffer, N., Enders-Slegers, M., Verhagen, 1., & Didden, R. (2024). Dog-assisted therapy in mental health
care: A qualitative study on the experiences of patients with intellectual disabilities. European Journal of Investigation in Health,
Psychology and Education, 14(3), 540-553. [CrossRef] [PubMed]

Voutilainen, L., & Perdkyld, A. (2016). Interactional practices of psychotherapy. In Palgrave macmillan UK eBooks (pp. 540-557). Palgrave
Macmillan. [CrossRef]

Wagner, C., Grob, C., & Hediger, K. (2022). Specific and non-specific factors of animal-assisted interventions considered in research:
A systematic review. Frontiers in Psychology, 13, 931347. [CrossRef]

Wohlfarth, R., Mutschler, B., Beetz, A., Kreuser, F.,, & Korsten-Reck, U. (2013). Dogs motivate obese children for physical activity: Key
elements of a motivational theory of animal-assisted interventions. Frontiers in Psychology, 4, 796. [CrossRef]

Wu, A., & Wei, R. (2023). The benefits of dog-assisted therapy for children with anxiety. Psychotherapy and Counselling Journal of
Australia, 11(2), 1-17. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

44



S 1 ehavioral sciences m\D\Pu
F

Article

From Gaze to Interaction: Links Between Visual Attention,
Facial Expression Identification, and Behavior of Children
Diagnosed with ASD or Typically Developing Children
with an Assistance Dog

Manon Toutain *, Salomé Paris 2, Solyane Lefranc ?, Laurence Henry ? and Marine Grandgeorge >

1 UMR 8002 Integrative Neuroscience and Cognition Center, CNRS, Université Paris-Cité, 75006 Paris, France

2 CNRS, EthoS (Ethologie Animale et Humaine)—UMR 6552, University Rennes, Normandie University,
35000 Rennes, France; salomeeparis@gmail.com (S.P.); solyane lefranc@gmail.com (S.L.);
laurence.henry@univ-rennes.fr (L.H.); marine.grandgeorge@univ-rennes.fr (M.G.)

*  Correspondence: manon-toutain@laposte.net

Abstract: Understanding how children engage with others is crucial for improving social
interactions, especially when one of the partners is an animal. We investigated relation-
ships between interaction strategies, visual attention, and facial expression identification of
children interacting with an assistance dog, and evaluated the effects of a neurodevelop-
mental disorder (Autism Spectrum Disorder (ASD)) on these elements. Thus 20 children
(7 with ASD, 13 with typical development or TD) participated in three experimental tasks:
(1) face-to-face encounters with the assistance dog while wearing eye-tracking glasses to
analyze visual exploration patterns; (2) free interactions with the assistance dog, assessed
using ethological methods and (3) a computerized task evaluating human and canine facial
expression identification. The results revealed that (1) visual exploration patterns varied
depending on task instructions: ASD children paid less attention to faces and more to
the environment than TD children; (2) both groups displayed similar behavioral patterns
during free interactions with the assistance dog; (3) facial expression identification data
did not differ between groups; and (4) within-group associations emerged between visual
attention, spontaneous interaction behaviors, and facial expression identification abilities.
These findings highlighted the complex interplay between visual attention, facial expres-
sion identification, and social behavior of children, emphasizing the importance of context
in shaping interaction strategies.

Keywords: visual attention; assistance dog; autism; ethology; human-animal interaction

1. Introduction
1.1. Humans’ Visual Attention and Its Importance in Social Interactions

Attention is a cognitive process that allows the selection, processing, and filtering of
relevant information or stimuli from the many that reach us (Posner & Rothbart, 2007).
Visual attention plays a crucial role in social interactions as it enables individuals to gather
information and cues from their partners, such as postures, gestures, facial expressions, or
gaze direction (Langton et al., 2008). These signals help individuals infer the intentions
and mental states of their communication partners (e.g., mutual gaze, joint attention;
Emery, 2000), allowing them to adapt and adjust their behavior, thus facilitating smooth
communication and mutual understanding (Chokron et al., 2014).
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Infants exhibit early visual attention to faces, which is essential for detecting potential
danger and recognizing signs of rejection, fear, acceptance, or affection (Chokron et al., 2014).
This visual attention system plays a key adaptive role in ensuring the proper development
of processes essential for social interactions (Nelson, 2001; Gillet & Barthélémy, 2011).
Evaluation of visual attention is therefore a major methodological challenge. Data in the
literature is traditionally based on visual search tasks (Gerhardstein & Rovee-Collier, 2002),
target detection tasks (Johnstone et al., 2007), and reaction time tasks to visual stimuli
(Posner, 1980). More recently, many studies have adopted eye-tracking techniques to record
eye movements, providing a precise and non-invasive method to infer individuals’ visual
attention (Valtakari et al., 2021; Thorsson et al., 2024).

1.2. Social Visual Attention in Autistic Spectrum Disorder (ASD)

Social visual attention of individuals with a neurodevelopmental disorder such as
ASD can be different or even disrupted, leading to a so-called neuro-atypical cognitive
profile. ASD is a neurodevelopmental disorder that manifests early in childhood and is
characterized by a dyad of impairments: (1) deficits in communication and social interac-
tion, including difficulties in both verbal (e.g., echolalia, language delay) and nonverbal
communication (e.g., gestures, facial expressions), as well as challenges in initiating and
maintaining interactions while adhering to social norms; (2) the presence of restricted
and repetitive behaviors, interests and activities, including verbal and motor stereotypies
(DSM-5; APA, 2013). Additionally, sensory processing difficulties are commonly observed,
manifesting as hypo- or hyper-reactivity to sensory stimuli. Furthermore, the sex ratio in
ASD is approximately three males for every female (Loomes et al., 2017).

Visual attention is one of the avenues explored to understand the social differences of
ASD children (Courchesne et al., 1994; Chokron et al., 2014). For example, ASD children
exhibit deficits in orienting their attention towards social stimuli such as faces and tend
to focus more on objects compared to typically developing (TD) children (Klin et al., 2002;
Riby & Hancock, 2008; Gillet & Barthélémy, 2011). Indeed, they display an atypical pattern
of facial exploration, spending more time looking at a mouth and less time at the eye
region compared to TD children (Klin et al., 2002; Nakano et al., 2010; Spezio et al., 2007;
Grandgeorge et al., 2016; Valiyamattam et al., 2020; Dollion et al., 2021; Toutain et al., 2024).
As a result, insufficient gaze toward faces and atypical exploration patterns can interfere
with the processing and recognition of facial expressions. Studies show that ASD children
do worse in emotion recognition tasks or facial expression identification tasks than their
TD peers (Dyck et al., 2001; Bolte & Poustka, 2003; Harms et al., 2010; Black et al., 2017).
Consequently, impairments in these abilities may lead to difficulties in assimilating and
understanding social signals and contexts.

1.3. ASD Children’s Visual Attention During Interspecific Interactions

Reports increasingly stress the benefits of human-animal interactions for ASD children
and a widespread approach is based on animal-assisted interventions (O'Haire et al., 2013;
Davis et al., 2015). These children can be accompanied in their daily lives by several pets as
well as by an assistance dog that provides multiple benefits (Dollion & Grandgeorge, 2022).
This daily presence could improve their communication skills (Grandgeorge et al., 2012b;
Erbacher & Bordlein, 2025). Moreover, the facial exploration strategies of ASD children
improved in the presence of an assistance dog than those of ASD children living without
one (Dollion et al., 2022). A recent study showed that after one school year, the presence
of an assistance dog had helped adolescents with cognitive function disorders (including
ASD) to identify human and dog facial expressions better (Toutain et al., 2025). To explain
such benefits, the authors explore the role of visual attention. Indeed, unlike human faces,
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animals represent visually attractive stimuli for ASD children. These children look more at
pictures of animals than at pictures of humans or objects (Celani, 2002). This preference is
also observed in real-life settings with a dog (Prothmann et al., 2009; Dollion et al., 2021).
These children may therefore find it easier to engage in and maintain interactions with
animals rather than with other humans. More precisely, both ASD children and TD children
exhibit similar visual attention patterns towards their household cats and dogs in daily
life interactions (e.g., glances, gaze; Grandgeorge et al., 2020). Other reports, based on
eye tracking technologies, showed that ASD children display a facial exploration pattern
similar to that of TD children when looking at animal faces, with a particular interest in
the eye region, that was not observed when they explore human faces (Grandgeorge et al.,
2016; Valiyamattam et al., 2020; Toutain et al., 2024). This more typical exploration pattern
of animal faces may enable ASD children to extract information efficiently from an animal’s
face, thereby facilitating interaction regulation (Dollion et al., 2021).

Building on previous literature, we aimed to investigate the visual attention and
interaction strategies of ASD children and typically developing (TD) children during real-
life, unguided interactions with an assistance dog (i.e., without guidance or intervention
from a referent). We also explored potential associations between their interaction strate-
gies, visual attention patterns, and their ability to identify facial expressions. Thus our
research included three sub-studies: (Study 1) characterization of facial exploration patterns
(i.e., human and dog) of ASD children or TD children using a head-mounted eye-tracking
approach during a real encounter; (Study 2) a behavioral analysis of these children during
spontaneous interactions with the same assistance dog; (Study 3) assessment of children’s
ability to identify human and canine facial expressions based on photographs. Finally,
we examined the relationships between visual attention (Study 1) and (a) the interaction
strategies adopted during spontaneous interactions with the assistance dog (Study 2), as
well as (b) the ability to identify human and canine facial expressions (Study 3). In Study 1,
we expected both groups of children (those with ASD and those with TD) to display similar
visual attention patterns when observing an assistance dog, but to differ in their visual
attention toward a human. In Study 2, we anticipated no significant difference between the
groups in terms of spontaneous interactions with the assistance dog. In Study 3, similar
to Study 1, we expected comparable performance between the groups in recognizing ca-
nine facial expressions. However, we anticipated that ASD children would perform more
poorly when interpreting human facial expressions. Furthermore, we hypothesized that
visual attention directed toward the assistance dog will be associated with spontaneous
engagement behaviors during interactions, with longer fixation durations on the assistance
dog corresponding to increased interactive behaviors. Finally, we expected visual attention
toward the assistance dog to be positively correlated with performance in recognizing facial
expressions, with greater attention to the assistance dog enhancing the ability to identify
the emotions expressed. This study should be considered as a preliminary investigation,
given its sample size limitations.

2. General Materials and Methods
2.1. Ethics

The present research was non-invasive and did not involve any pharmacological
intervention. Parents provided written informed consent, and the assent of the children was
obtained both orally and in writing. This study was approved by the Sud Méditerranéen
III ethics committee on 5 September 2022, [N°2022.06.09 bis_22.02106.000105].

Regarding ethical considerations for the assistance dogs, the experiments were con-
ducted in accordance with Directive 2010/63/EU of the European Parliament and of the
Council on the protection of animals used for scientific purposes. They complied with
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current French legislation on animal experimentation (Decree No. 2013-118 of 1 February

2013) and its five implementing orders (JO 7 February 2013), integrated into the Rural and
Maritime Fishing Code (Articles R.214-87 to R.214-137). The procedures fell outside the
scope of the European Directive, as they involved only behavioral observations and non-

invasive interactions. In accordance with French regulations, no ethical authorization was

required. The assistance dogs involved were not research animals; their care and housing

were entirely managed by the professional trainers of the Handi’Chiens association. They

were accustomed to human interaction, and each participated in a maximum of five ses-

sions per day, with a minimum of 30 min of rest between each 10-min session. All sessions

took place on the association’s premises, in a familiar environment located approximately

100 m from the assistance dogs’ living area, eliminating the need for transport.

2.2. Participants

Humans. The inclusion criteria in our study were being between 6 and 17 years old

and having ASD or typical development. The exclusion criteria were having epilepsy, hav-

ing a significant intellectual disability making it too difficult to understand our instructions,

or requiring strong visual correction (an informal visual acuity test was conducted before-

hand by the experimenter). Thus, twenty French children (11 girls and 9 boys) between

6 and 16 years old (mean + SD: 9.7 & 2.6 years old) participated in this study. Seven of
them were diagnosed with ASD (7 boys; 10.6 £ 3.0 years old), and thirteen had typical
development (11 girls and 2 boys; 9.3 & 2.0 years old) (for details, see Table 1). Ages did
not differ significantly between the two groups (Mann-Whitney test, W = 55.5, p = 0.4452).
In the informational questionnaire completed by the parents, only one parent of a typically

developing child mentioned that their child could be afraid of unfamiliar dogs.

Table 1. Characteristics of the study subjects (TD: typical development, ASD: Autism Spectrum

Disorder; NA: not available). *: At least one animal is present in the household at the time of the

study. Social Communication Questionnaire (SCQ): a score above 15 indicates a probable ASD

diagnosis. Dunn’s Sensory Profile: a score between 38 and 122 indicates a significant sensory

sensitivity difference compared to a group of TD children; a score between 123 and 149 indicates

a probable sensory sensitivity difference compared to the same group; a score between 150 and

190 represents typical performance.

Participants Grou Sex Age (v0) SCQ Dunn Presence of an Vision’s thsetlll’g:“teiscima‘/r:]th’;"f)}(l)k

Number p gely Score Score Animal at Home * Particularities I’alst
1 ASD M 11 29 127 YES NO 1,2,3
2 ASD M 11 21 114 YES NA 1,23
3 ASD M 13 23 111 YES NO 1,2,3
4 ASD M 9 19 123 YES NA 1,23
5 ASD M 8 28 120 YES NO 2,3
6 ASD M 16 22 NA YES Myopia 1,23
7 ASD M 6 31 89 YES Hyperopic 1,2,3
8 TD M 8 0 180 YES NO 1,2,3
9 TD F 11 1 179 YES Myopia 1,23
10 TD F 13 4 190 YES NO 1,2,3
11 TD F 6 8 117 YES Strabismus 2,3
12 TD F 11 0 178 YES NA 1,2,3
13 TD M 9 3 156 NO NO 1,2,3
14 TD F 9 1 162 YES NA 1,23
15 TD F 8 1 155 YES Hyperopic 2,3
16 TD F 12 1 162 YES NO 1,23
17 TD F 9 1 158 YES NO 1,2,3
18 TD F 7 5 169 YES NO 1,23
19 TD F 11 0 182 YES NO 1,2,3
20 TD F 7 0 141 YES NA 1,2,3
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The parents of all the children fulfilled two questionnaires. First, the Social Commu-
nication Questionnaire (SCQ, a 40-item parent-report screening questionnaire for ASD,
Rutter et al., 2003). We used the SCQ French version (Kruck et al., 2013). Items on the
SCQ correspond to criteria used to diagnose the core features of ASD (i.e., communication,
reciprocal social interactions, and repetitive behaviors and interests). This autism screening
questionnaire is the best researched and validated parent-report screening tool for ASD
(Norris & Lecavalier, 2010) as it shows strong discrimination between ASD and non-ASD
cases as well as good reliability and validity (Witwer & Lecavalier, 2007). The lifetime
version was used in our research. Each item on the SCQ is rated as “yes” or “no” and
assigned a 0-1 point rating (0 = absence of abnormal behavior, 1 = presence of abnormal
behavior). Items address both current and past behavior. The possible range of scores for
nonverbal children is 0-33 and for verbal children is 0-39. In the French version, the cut-off
score used for ASD screening purposes is 15 (Kruck et al., 2013). Second, we also used
the short version of the Dunn Sensory Profile (Dunn, 2010) designed for 3 to 10-year-old
and 11-month-old children. This questionnaire assesses a child’s sensory sensitivity. A
score between 38 and 122 indicates a significant sensory difference compared to a group
of typically developing (TD) children. A score between 123 and 149 suggests a probable
sensory difference, while a score between 150 and 190 corresponds to typical performance.

Dogs. Five assistance dogs (all Golden Retrievers, 1 female, and 4 males; 3.2 £ 2.1 years old),
trained by the Handi’chiens association, participated in the study. Each child was randomly
assigned an assistance dog.

2.3. Study Context

The study took place at the Handi’Chiens training center in Alen¢on, France, within
the “Autism” building. A dedicated room was provided for the study, equipped with
a desk, chairs, a sofa, a bed, a carpet, and a coffee table with objects belonging to the
assistance dog (i.e., a knotted rope, an intelligence toy for dogs (plastic platform with
compartments to hide treats, specially designed for dogs), a toy veterinary kit (composed
entirely of wooden objects mimicking real medical instruments used for care, such as a
toy stethoscope and a toy syringe, all neatly packaged in a small fabric bag), and a brush).
Additionally, a watering can be filled with water and a food bowl was placed near the bed.
A parent was present throughout the session but remained non-intervening. The room was
equipped with three Sony Camcorder FDR-AX43A Black, Full HD cameras.

2.4. Methodology

Each participant completed the three studies consecutively, always in the same order,
during a single appointment. Details of the studies are given below.

2.5. Statistical Analyses

All statistical analyses were conducted using RStudio software version 2023.09.0. The
significance threshold was set at 0.05, and non-parametric statistics were used. Detailed
information about statistical analyses is provided in each of the following subparts.

3. Study 1: Characterization of ASD Children and TD Children’s Visual
Exploration Pattern

3.1. Methods
3.1.1. Participants

Seventeen of the twenty children in the research participated in this study (9 girls and
8 boys). Among them, 6 boys were diagnosed with ASD and 11 had typical development
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(9 girls and 2 boys). Their mean age was 10.2 £ 2.6 years. Ages did not differ significantly
between the two groups (Mann-Whitney test, W = 41, p = 0.4419).

3.1.2. Procedure

Eye fixations were collected and recorded using Tobii Glasses Pro 2 eye-tracking
glasses (Appendix A). The glasses were connected to a power unit, which transmitted
real-time data to a computer. Data recording was performed using the Tobii Pro Glasses
Controller software (version 1.1 4.20033). The procedure followed a standardized scenario,
as described below. The child sat on a carpet on the floor. The experimenter fitted the
glasses and performed a single-point calibration. Eye-tracking measures are detailed in
Table 2 (total average data collection time: mean £ SD: 26.1 + 5.1 s).

Table 2. Definitions of Areas of Interest (AOIs), description of their application and pictures for example.

Experimenter Assistance Dog

Head (circle with a maximum tolerance margin of Head (circle around the head with a maximum
half a hand around the head) tolerance margin of a quarter of a paw)

Eyes (oval including both eyes when the head is Eyes (oval including both eyes when the head is

[} . P
k! facing forward, limited to the base of the nostrils) fac1r}g forward, and only one eye When the heaq s
s profile, as soon as the second eye is no longer visible)
E Nose-mouth (circle including the base of the Muzzle (circle including the entire muzzle)
9,: nostrils, the mouth, and the base of the chin) &
Ears (not included due to technical challenge, Ears (custom shape including the ear up to its
small size, and limited visibility) lower insertion)
Other (included the entire scene except the AOIs  Other (included the entire scene except the AOIs
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Phase 1. Assistance dog presentation (8.3 + 1.1 5)!. The experimenter entered the room
with an assistance dog on a leash and instructed the dog to lie down or sit. Then, she
introduced the dog, providing its name, age, breed, and color. Eye-tracking coding started
when the experimenter said “Let me introduce you to” and ended 20 s later.

Phase 2. Questions about assistance dogs (9.1 &= 2.3 s). The experimenter asked the child
two questions about the assistance dog: “What do you think of it?” and “How do you think
it feels?” Eye-tracking coding started when the first question was asked and ended after
the child’s final response.

Phase 3. Gaze fixation on the experimenter (4.1 £ 1.2 s) and the assistance dog (4.6 £ 0.5 s).
The experimenter asked the child to fixate on her for 10 s and then to fixate on the dog for
another 10 s. Only the first 5 s were coded. This duration was chosen based on previous eye-
tracking studies using similar protocols for animal face presentation on a screen, typically
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lasting 5 s (Muszkat et al., 2015; Grandgeorge et al., 2016; Valiyamattam et al., 2020). For
both fixation tasks, eye-tracking coding started when the experimenter began counting
aloud from “1” and ended before the number “6” was spoken. Given the time-consuming
nature of manual coding and the standard presentation times observed in eye-tracking
studies on screens (typically between 3 and 5 s), this duration was deemed appropriate.

3.1.3. Data Collection and Statistical Analyses

The collected data corresponded to the fixation time on different areas of interest (AOls)
of an assistance dog’s face (i.e., AOIs: head, eyes, muzzle, ears) and the experimenter’s face
(i.e., AOIs: head, eyes, nose-mouth), as well as “other” AOI encompassing the entire visual
scene (Table 2). AOIs were manually adjusted to accommodate changes in the configuration
of the faces in the scene (e.g., when an assistance dog was in profile). Since the amount of
usable data varied between participants, fixation times were converted into percentages to
allow comparisons.

Mean comparison tests (i.e., Friedman test, Wilcoxon test with “FDR” correction, and
Mann-Whitney test) compared facial exploration pattern data between the two groups of
children and within each group.

3.2. Results
3.2.1. Visual Exploration of ASD Children

The data are represented in Figure 1A (see Appendix B for details in percent).

(A) ASD children
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Figure 1. Fixation times (mean =+ S.E.) for the different Areas Of Interest (AOIs) during the different
phases (A) for ASD children and (B) and TD children. AD: Assistance Dog, ExpT: Experimenter.
*: p <0.05, **: p <0.01, NS: Non-significant. Wilcoxon tests.

Phase 1. Presentation of an assistance dog. ASD children did not seem to spend the same
amount of time on each AOI (X? = 18.7; df = 7; p = 0.009). However, pairwise comparisons
could not reveal any significant differences between AOISs (all p > 0.05). Nevertheless, the
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longest fixation time percentage (58.32 &= 21.75%) was for an assistance dog’s head, while
the shortest was for a dog’s ears (2.75 £ 5.77%).

Phase 2. Questions about the assistance dog. ASD children did not seem to spend the same
amount of time on each AOI (X? = 22.7; df = 7; p = 0.002). However, pairwise comparisons
could not reveal any significant differences between AOIs (all p > 0.05). During this phase,
the fixation time percentage was the highest for an assistance dog’s head (70.80 £ 17.75%),
and the lowest percentage was for an assistance dog’s ears (2.71 £ 1.84%).

Phase 3. Gaze fixation on the experimenter. ASD children did not seem to spend the same
amount of time on each AOI (X? = 9.9; df = 3; p = 0.019). However, pairwise comparisons
could not reveal any significant differences between AOIs (all p > 0.05). During this phase,
the highest fixation time percentage was for the experimenter’s head (86.0 £ 17.78%), and
the lowest percentage was for AOI “other” (14.0 £ 17.78%).

Phase 4. Gaze fixation on an assistance dog. ASD children did not seem to spend the same
amount of time on each AOI (X? = 14.6; df = 5; p = 0.006). However, pairwise comparisons
could not reveal any significant differences between AQOIs (all p > 0.05). During this phase,
the highest fixation time percentage was for a dog’s head (79.95 + 24.81%), and the lowest
percentage was for AOI “other” (20.05 + 24.81%).

3.2.2. Visual Exploration of TD Children

The corresponding data are represented in Figure 1B (see Appendix B for percent-
age details).

Phase 1. Assistance dog presentation. TD children did not spend the same amount of
time on each AOI (X? = 45.3; df = 7; p < 0.001). They gazed more at an assistance dog’s
head than at the “other” AO], the experimenter’s eyes, and the experimenter’s nose-mouth
region (respectively, W = 2; p = 0.008; W = 66; p = 0.003; W = 66; p = 0.003). They gazed
less at an assistance dog’s ears than at the human’s head, the assistance dog’s head, the
assistance dog’s muzzle, and the “other” AOI (respectively: W = 63; p = 0.01; for the other
three: W = 66; p = 0.003). They gazed less at the experimenter’s eyes than at the “other”
AOI and the assistance dog’s eyes (for both: W = 61; p = 0.02).

Phase 2. Questions about the assistance dog. TD children did not spend the same amount
of time on each AOI (X? = 41.6; df = 7; p < 0.001). They gazed more at an assistance dog’s
head than at the following AQOIs: the “other” AOI, the human’s head, the human’s eyes,
and the human’s mouth (respectively: W = 0; p = 0.008; for the next three: W = 55; p = 0.008).
Then, they gazed more at an assistance dog’s eyes than at the human’s head, nose-mouth
region, eyes, and the assistance dog’s ears (respectively: W = 49; p = 0.04; W = 54; p = 0.01;
W =54; p=0.01;, W =51; p = 0.02). They gazed more at an assistance dog’s muzzle than at
the human’s nose-mouth region and eyes (respectively: W = 54; p = 0.01; W = 52; p = 0.02).
Finally, they gazed more at “other” AOI than at the human’s nose-mouth region and eyes
(respectively: W = 50; p = 0.03; W = 53; p = 0.01).

Phase 3. Gaze fixation on the experimenter. TD children did not spend the same amount of
time on each AOI (X? = 23.5; df = 3; p < 0.001). They gazed more at the experimenter’s head
than at the “other” AOI (W = 0; p = 0.01). They gazed more at the experimenter’s eyes and
nose-mouth AOI than at the “other” AOI (W =0; p = 0.02; W = 0; p = 0.04). No significant
differences were evidenced between fixation times for the eyes and the nose-mouth AOIs
(p > 0.05).

Phase 4. Gaze fixation on the assistance dog. TD children did not spend the same amount
of time on each AOI (X? = 36.4; df = 4; p < 0.001). They spent more time looking at a dog’s
head than at the “other” AOI (W = 0; p = 0.005). They looked more at a dog’s eyes than at
its muzzle, ears, and the “other” AOI (W =9; p = 0.04; W = 64; p = 0.005; W = 0; p = 0.003).
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3.3. Comparisons Between ASD Children and TD Children

No significant differences could be evidenced for gaze times for the different AOIs
between the two groups during the presentation phase (Phase 1) or the question phase
(Phase 2) (all p > 0.05).

During the experimenter fixation phase (Phase 3), ASD children tended to fixate more
on the AOI “other” than did TD children (W = 43.5; p = 0.064) (Figure 2). ASD children
tended to look less at the experimenter’s face than did TD children (W = 16.5; p = 0.064).
During the assistance dog fixation phase (Phase 4), TD children looked more at a dog’s face
than ASD children (W = 15; p = 0.039). ASD children looked more at the “other” AOI than
did TD children (W = 51; p = 0.039).

Eyes
80
Eyes

60 80

40 60

40

*Other . Muzzle of

(t)
e Nose-mouth
Ears
On the assistance dog On the experimenter
P ASD —_— D
children children

Figure 2. Fixation times (mean) on different areas during the fixation phases on the assistance
dog (left) and the experimenter (right) for ASD children (red) and TD children (black). *: p < 0.05,
(t): p < 0.10. Mann-Whitney test.

4. Study 2: Spontaneous Interactions Between Children and
Assistance Dogs

4.1. Participants

All the children participated in this study (n = 20). For a detailed description of
the population, see Table 1. Ages did not differ significantly between the two groups
(Mann-Whitney test, W = 55.5, p = 0.4452).

4.2. Procedure

The protocol for Study 2 followed a standardized scenario, described below (Table 2).
Only one parent was present in the room, seated in the same location against a wall. They
were instructed to not interfere in the interactions between the child and the dog, except in
a dangerous situation requiring intervention (which did not occur). If a child sought their
attention, they were allowed to respond.

Phase 1. Explanation (2 to 5 min). The experimenter presented various objects (i.e., the
puzzle game, the toy veterinary kit, the brush, the knotted rope, the watering can, and
the water bowl) to the child and explained what the child could do with each one. The
experimenter then left the room, brought the assistance dog in on a leash, and then released
the assistance dog. She placed the leash with the other dog’s objects and told the child she
would return in 10 min. The time was indicated by a timer visible to the child.
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Phase 2. Spontaneous interaction (10 min 28 £ 27 s). The child interacted freely with the
assistance dog for 10 min. The behavioral coding phase began when the experimenter left
the room, closed the door, and the door handle no longer moved. It ended when the timer
went off, signaling the end of the 10 min.

Note that throughout the spontaneous interaction phase, the experimenter was in the
next room, monitoring the interactions between the child and the assistance dog through
a one-way mirror. If necessary, the experimenter could intervene at any time if either the
child or the assistance dog was in difficulty. However, this never occurred during our study.

4.3. Data Collection and Statistical Analyses

The videos were converted using the ShotCut application and then coded with The
Observer software (Version XT 16). The behaviors recorded are described in Table 3. Scan
sampling (Altmann, 1974) was used at a rate of one scan every 5 s to collect distances, the
presence or absence of play, and a child’s visual attention. Focus sampling (Altmann, 1974)
was used to record the occurrences of contacts, locomotor behaviors, care behaviors, verbal-
izations, onomatopoeias, laughter and smiles, joint attention, self-centered behaviors, and

finally, verbal and motor stereotypes. Durations were only collected for physical contact.

Table 3. Behavioural repertoire.

Behavioural Category

Definition

Subtypes and Behaviours

Distance between child and
assistance dog

Distance between the area of the child’s
body closest to the assistance dog.

Direct contact, <1 arm, 1 to 2 arms,
>2 arms, further away.

Distance between child and parent

Distance between the area of the child’s
body closest to the parent.

Direct contact, <1 arm, 1 to 2 arms,
>2 arms, further away.

Play behaviours

The child engages spontaneously with a
dog in a playful activity.

Types of games: toy veterinary kit, rope,
intelligence toy, chase, other (e.g., hold on
to the lead, child lies down and strokes
the dog while laughing, child throws
another object at the assistance dog).

Gaze orientation of child

Global orientation of head and gaze.

Targets: assistance dog, parent, assistance
dog-related object, self-centred,
environment, undetermined.

Distance modulation with the
assistance dog

The child approaches or backs away from
the dog with both feet.

Types: approaching the assistance dog,
backing away from an assistance dog.

Child’s contact with assistance dog

The child had a part of her/his body in
physical contact with assistance
dog’s body.

Type of contact: active

(voluntary, involves movement) or
passive (involuntary, does not
involve movement).

Care behaviour by child

The child’s behaviour to care for the
assistance dog or meet its needs.

The child brushes the assistance dog,
gives it water or a kibble.

Vocalisation of child directed to
assistance dog

The child used some vocalisation directed
to assistance dog

Type of verbalisation: encourages
interaction, neutral, stops interaction.

Vocalisation of child directed to parent

The child used some vocalisation directed
to parent.

Nature of comments: about the assistance
dog, other.

Other type of vocalisations

The child gives non-vocal vocal cues
when interacting with the assistance dog.

Types: onomatopoeia (sounds, cries,
noises to call the dog), laughter, smiles.

The child shares a moment of visual

Joint attention attention with the dog after following NA
its gaze.
Self-centred behaviour The child’s behaviour or action is NA

self-centred.

NA: not available.
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Our statistical analyses involved the fact that the total durations of the videos as well
as the durations and occurrences of the variables were standardized to 10 min (range: 9 min
0's to 10 min 6 s). Mean comparison tests were performed using Friedman tests, Wilcoxon
tests with “FDR” correction, and Mann-Whitney tests.

4.4. Results
General Description for ASD Children and TD Children

Time budget for interpersonal distances between children and an assistance dog (Table 4).

Table 4. Times (mean percentage) spent at different distances from an assistance dog and their parent.
Friedman test. p > 0.05.

Assistance Dog Parent
Distance from ASD TD ASD TD
Mean + SD (%) Mean + SD (%) Mean + SD (%) Mean =+ SD (%)
Direct contact 32.78 £ 21.00 34.46 + 23.56 0.45 £+ 0.89 0.25 +0.51
<l arm 3793 £8.71 44.80 £+ 16.93 455 +9.43 0.68 £1.37
1to 2 arms 11.88 £+ 10.12 12.15 +7.51 228 £240 9.43 £11.61
>2 arms 17.17 = 14.07 8.59 £ 5.48 92.72 £11.25 89.64 £+ 11.92
Statistics X2=19.8;p<0.001  X?>=429;p<0.001  X>=228p<0.001  X>=438;p<0.001

Children did not spend the same amount of time at different distances from the
assistance dog (ASD: X% =19.8, df = 4, p < 0.001; TD: X2 =429, df = 4, p <0.001). TD
children interacted significantly more often at less than one arm’s length from the assistance
dog than at 1-2 arms (W =91, p < 0.001) or beyond 2 arms (W = 91, p < 0.001). Physical
contact with an assistance dog was significantly more frequent than interactions at 1-2 arms
(W =81, p=0.013) or beyond 2 arms (W = 87, p = 0.002). In contrast, the positions of ASD
children in relation to dogs were less pronounced. The contacts of these children with
an assistance dog did not differ significantly in relation to distance (less than one arm,
1-2 arms, and more than 2 arms, p > 0.05). However, contacts with the assistance dog were
more frequent than interactions at 1-2 arms (W = 28, p = 0.031), and the distance of less
than one arm was observed more frequently than beyond 2 arms (W =28, p = 0.031).

Time budgets of interpersonal distances between children and their parents (Table 4).

Distances between a child and his/her parent varied significantly (ASD: X? = 22.8;
df =4; p <0.001; TD: X2 =43.8; df = 4; p < 0.001). However, ASD children tended to be
farther from the parent (i.e., more than 2 arms versus contact, less than one arm, and
between 1 and 2 arms; for all, W = 0, p = 0.055). TD children were significantly more often
observed at a distance of 2 arms from the parent compared to contact (W =0, p = 0.004),
less than one arm (W =0, p = 0.004), and between one and two arms (W =0, p = 0.013).
Additionally, TD children spent less time at a distance of less than one arm from their
parent than at a distance of one to two arms (W =0, p = 0.013).

No significant differences could be evidenced between the two groups regarding
distances from the dog or parent (all p > 0.05).

Time budgets for activities (play/non-play) with an assistance dog (Table 5). Children did
not spend the same amounts of time in different activities with a dog (ASD: X? = 17.7;
df = 5; p = 0.003; TD: X? = 37; df = 5; p < 0.001). TD children spent more time “non-playing”
than playing, whatever the type of play (W =0, p <0.001). Additionally, TD children played
significantly more with the rope than played with the toy veterinary kit (W = 10, p = 0.048).
No other significant differences could be evidenced (all p > 0.05). No significant differences
could be evidenced between ASD children’s different play activities (all p > 0.05). Finally,
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intergroup comparisons (ASD vs. TD) could not reveal any differences between types of
play (all p > 0.05).

Table 5. Times (mean percentage) spent performing different types of play for ASD children and TD
groups. Friedman test: p < 0.05.

ASD TD
Mean + SD (%) Mean + SD (%)

Other play 541+ 8.22 7.77 £11.38

Toy veterinary kit 12.83 £+ 14.69 495+ 5091

Rope play 19.94 £ 22.04 13.21 £9.98
Running with the dog 2.44 £ 6.46 0.62 £1.53
Intelligent toy 422 +5.75 598 +4.57

Not playing 55.15 £ 24.99 67.46 + 14.49
Statistics X% =17.7;df = 5; p = 0.003 X? =37;df =5; p <0.001

Time budgets of children’s visual attention (Table 6). Children did not spend the same
amounts of time observing the different targets (ASD: X? = 26; df = 5; p = 0.003; TD:
X? =54.7; df = 5; p < 0.001). TD children spent more time looking at their assistance dog
than at their parent (W =91, p < 0.001), an assistance dog’s objects (W =91, p < 0.001), or
the environment (W =91, p < 0.001). ASD children spent more time looking at an assistance
dog than at their parent (W = 28, p = 0.033) and tended to look at the assistance dog’s
objects more than at the other targets (W =27, p = 0.052). Intergroup comparisons revealed
that TD children tended to look at the assistance dog more than ASD children (W =20.5; p
=0.052).

Table 6. Visual attention (mean percentage) for both groups. Friedman test, p < 0.05.

ASD TD
Mean + SD (%) Mean + SD (%)

Assistance dog 51.13 £16.94 66.59 £+ 10.15
Assistance dog’s objects 22.30 £ 10.18 16.42 + 8.25
Environment 13.29 + 8.59 8.99 +£4.21

Parent 6.20 £ 6.74 520 £2.65
Self-centered 1.99 1+ 1.84 0.85 £ 0.60
Indeterminate 5.09 +5.40 1.95 £ 2.44
Statistics X2 =26;df=5;p=0.003  X?=54.7;df =5;p < 0.001

Nature of contact with an assistance dog (Table 7). TD children’s active contacts with a
dog were longer than their passive contacts (W = 82; p = 0.008). Additionally, they made
active contact more frequently than passive contact (W = 85, p = 0.007). In contrast, no
such differences could be evidenced for ASD children (occurrence and duration; p > 0.05).
Similarly, the intergroup comparison did not reveal any significant differences concerning
the type of contact (all p > 0.05).

Vocalizations directed to a dog and parent (Table 8). Type of vocalizations to a dog varied
(ASD: X? =9.55, df = 2, p = 0.008; TD: X? = 19.86, df = 2, p < 0.001). ASD children tended
to encourage interactions vocally more than interrupt them (W = 21, p = 0.054). ASD
children also emitted more neutral vocalizations directed to a dog aimed at interrupting an
interaction (W = 28, p = 0.047). Types of vocalization directed to the parent by ASD children
did not differ significantly (p > 0.05). TD children emitted vocalizations that encouraged
interaction with a dog more than vocalizations aimed at interrupting an interaction (W = 91,
p = 0.0004). Similarly, TD children emitted more neutral vocalizations towards a dog than
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vocalizations aimed at stopping an interaction (W =91, p = 0.0004). TD children were more
likely to talk about the dog with their parents than to talk about other things (W = 68,
p = 0.025). Intergroup comparisons could not reveal any significant differences regarding
the different vocalizations (all p > 0.05).

Table 7. Time spent (mean duration and average percentage) engaging in relation to contact type
with a dog by ASD children and TD children. Wilcoxon test: p < 0.05.

ASD TD
Mean + SD Duration (s)  Mean 4+ SD Duration (s)

Active contact (duration) 57.95 + 49.12 137.98 4+ 116.61
Passive contact (duration) 109.21 + 82.60 52.78 +41.34
Statistics W=5,p=0.30 W =82;p=0.008

Mean = SD (%) Mean = SD (%)
Active contact (occurrences) 11.15+ 16.04 + 6.44
Passive contact (occurrences) 1597+ 9.24 +4.76
Statistics W=7,p=03 W =85, p=0.007

Table 8. Vocalizations (mean percentage) directed towards dogs or parents by ASD children and TD
children. Friedmann Test and Wilcoxon test: p < 0.05.

ASD TD
Mean + SD (%) Mean + SD (%)
Encourage interaction with the assistance dog 14.89 £9.94 21.98 +11.22
Stop interaction with the assistance dog 1.37 £3.20 0.07 £0.26
Neutral verbalization towards the assistance dog 18.78 +17.14 16.82 £ 7.51
Statistics (Friedman test) X?=955p=0.008  X*>=19.86,p <0.001
Talks about the assistance dog with the parent 7.21 £ 10.69 9.40 +5.71
Talks about somethmg other than the assistance 6.36 + 7.72 598 + 3.74
dog with the parent
Statistics (Wilcoxon test) W =11, p =0.690 W =68, p=0.025

5. Study 3: Facial Expression Identification Skills
5.1. Participants

All children participated (n = 20) in this study. For the description of the population
see Table 1. Ages did not differ significantly between the two groups (Mann-Whitney test,
W =555, p = 0.4452).

5.2. Procedure

The protocol for study 3 followed a previously used standardized scenario
(Toutain et al., 2025) based on the presentation of visual stimuli on a 13-inch computer
screen (Dell, Latitude 5420).

Phase 1. Definition of facial expressions. Before starting, a child was asked to define
five facial expressions: sadness, joy, fear, anger, and neutral, and then the experimenter
provided a definition without giving any configurational details.

Phase 2. Instructions given to child. Once a child was seated in front of the computer,
the experimenter gave the instructions: “I will now show you a series of photos of human
and animal faces. For each face, you must tell me which emotion? best matches the face
you see. To help you, I've placed the names of the possible emotions in front of you.” Five
rectangular labels with the five facial expressions written on them were placed in front of
the child. The experimenter reassured the child by explaining that there were no right or
wrong answers and that only their opinion mattered.
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Phase 3. Testing phase. The stimuli were presented in blocks, with each block corre-
sponding to a species: either human or dog. There were two pictures per facial expression
of each species, meaning there were 10 faces per block. The two blocks were presented
consecutively in a random order. The subject had to name the facial expression on each of
the 20 stimuli, either by saying it aloud or by pointing to the corresponding label. This task
was not subject to a time constraint.

5.3. Visual Stimuli

Two categories of photographs were used: dog faces and human faces. The dog
photographs included five images of the same golden retriever (the same breed as the
assistance dog), each showing a different facial expression (i.e., sadness, joy, fear, neutral,
anger), and five images of different dogs of various breeds, each showing a different facial
expression. The human photographs included five women and five men, also showing
five different facial expressions. The photographs of dogs were sourced from Bloom and
Friedman (2013); Borgi et al. (2014), Ines Sauvage, Pxhere, Kaggle, and authors” personal
sources. The photographs of humans were extracted from the FACES databases. These
pictures were previously used for a similar protocol (Toutain et al., 2025), although here, we
focused only on dog and human pictures. Thus, our full test set consisted of 20 photographs
of two species, each showing five different facial expressions (i.e., sadness, joy, fear, neutral,
anger), with two examples of each expression. The backgrounds of all the photographs
were standardized: the background was removed from all the dog photographs and all the
human photographs a given a uniform light grey background. All photographs showed
individuals facing the camera. The dog photographs measured 10.3 £ 1 x 9.9 & 0.67 cm,
and the human photographs measured 19 x 15.2 cm.

5.4. Data Collection and Statistical Analyses

The experimenter recorded immediately the subject’s responses for each stimulus
on paper, and these responses were later scored on a binary scale (i.e., 1 = success and
0 = failure). For this study, multivariate analyses were conducted using binomial General-
ized Linear Mixed Models (GLMMs) built using the GLMER function in R (“Ime4” package),
followed by a type I ANOVA (“Anova” function in R -“car” package) on the models to
assess the influence of various factors on children’s ability to identify facial expressions.
To assess differences between the levels of a variable (e.g., facial expression) in the model,
we computed a post hoc analysis using the “glht” function in R using the Tukey method.
Additionally, Mann-Whitney mean comparison tests compared the two groups of children.

5.5. Results
5.5.1. Both Groups of Children

The diagnosis did not influence success rates significantly in the identification of facial
expressions of dog or human stimuli, nor overall results (all p > 0.05).

General results. The GLMM model Result ~ Diagnosis + Facial Expression + Species +
Age + (11Individual) was used. The results were influenced by facial expression (X? = 27.7;
df = 4; p < 0.001), species (human, dog) (X2 =433; df = 1; p < 0.001), and child’s age
(X? =26.3; df = 7; p < 0.001). Older children performed better than younger ones. Human
facial expressions were identified better than dog facial expressions (Z = 6.5; p < 0.001).
Children identified anger better than fear (Z = —4.2; p <0.001), sadness (Z = —4.7; p < 0.001),
and neutral expression (Z = —3.5; p = 0.003). They identified joy better than sadness
(Z=-32;p=0.01).

Results for dog stimuli (Figure 3). The GLMM model ResultDog ~ Diagnostic + Facial
Expression + Age + (1| Individual) was used. Facial expression (X? = 28.9; df = 4; p < 0.001)
and age (X% = 22.2; df = 7; p = 0.002) influenced facial expression identification results
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for dogs. Again, older children had better results than younger ones (X? = 22.2; df =

p =0.002). They tended to identify anger better than the neutral expression (Z = —2.7,
p = 0.053) and identified significantly better anger than sadness (Z = —4.9; p < 0.001) and
fear (Z = —3.8; p = 0.001). They identified joy better than sadness (Z = —3.4; p = 0.005), and
the neutral expression better than sadness (Z = —3.05; p = 0.02).

ok
Tk

Anger Neutral Fear Sadness

Accuracy (%)

m Humanfacial 7 AD facial
expression expression

Figure 3. Success rates (mean percentage) of all children for human (grey) and canine (dashed) facial
expressions, AD: Assistance Dog. *: p < 0.05, **: p < 0.01, ***: p < 0.001. Post hoc analysis using the
“glht” function in R with the Tukey method.

Results for human stimuli (Figure 3). The GLMM model ResultHuman ~ Diagnostic +
Facial Expression + Age + (1 | Individual) was used. No variable significantly influenced
the facial expression identification results for the human species (p > 0.05).

5.5.2. ASD Children

General results. The GLMM model ResultASD ~ Facial Expression + Species + Age
+ (1 lIndividual) was used. Species (X? = 17; df = 1; p < 0.001) and child’s age (X? = 17.3;
df = 5; p = 0.004) influenced their overall results. ASD children identified human facial
expressions better than dog facial expressions (Z = 4.1; p < 0.001), and older children also
obtained better results.

Results for dog stimuli. The GLMM model ResultASDDog ~ Facial Expression + Age +
(11Individual) was used. Facial expression tended to influence (X? = 8.5; df = 4; p = 0.07),
and age significantly influenced (X? = 15.4; df = 5; p = 0.008) their results. Older children
performed better than younger ones (X? = 15.38; df = 5; p = 0.008), and children identified
anger better than sadness (Z = —2.8; p = 0.032).

Results for human stimuli. The GLMM model ResultASDHuman ~ Facial Expression +
Age + (1!Individual) was used. No significant variables were found (all p > 0.05).

5.5.3. TD Children

General results. The GLMM model ResultTD ~ Facial Expression + Species + Age
+ (11Individual) was used. Species (X?> = 27.5; df = 1; p < 0.001) and facial expression
(X? =25.8; df = 4; p < 0.001) influenced their results, as well as age (X*> = 16.7; df = 6
p =0.01). TD children identified human facial expressions better than dog expressions
(Z=52; p <0.001). They identified anger better than fear (Z = —4; p < 0.001), sadness
(Z =—-4.2;p <0.001), and the neutral expression (Z = —2.9; p = 0.027). They identified joy
better than fear (Z = —3; p = 0.021) and sadness (Z = —3.1; p = 0.01). Younger children
obtained poorer results than older ones.

Results for dog stimuli. The GLMM model ResultTDDog ~ Facial Expression + Age
+ (1 Individual) was used. Facial expression influenced their results (X2 =226, df = 4;
p <0.001). TD children identified anger better than fear (Z = —3.4; p = 0.005) and sadness
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(Z=-3.9;p <0.001). They identified joy better than sadness (Z = —3.3; p = 0.009) and the
neutral expression better than sadness (Z = —2.8; p = 0.043).

Results for human stimuli. The GLMM model ResultTDHuman ~ Facial Expression +
Age + (1 |Individual) was used. No significant variables were found (all p > 0.05).

6. Interactions Between the Results of Study 1 and 2, and Study 1 and 3

To explore the relationships between the different studies, correlation tests (i.e., Spear-
man’s test) were conducted.

6.1. Correlations Between Visual Attention and Spontaneous Interaction

ASD children, for all phases. For all phases of study 1, the average duration of fixa-
tion on the assistance dog’s head was correlated positively with time spent looking at
the dog during an interaction (R =0.94; p = 0.005), time spent in contact with the dog
(R =0.83; p =0.042), duration of passive contacts (R = 0.83; p = 0.042), and playing with the
intelligence toy (R = 0.93; p = 0.005). Negative correlations were also found between the
average fixation duration of the AOI “other” and time spent looking at the dog during
an interaction, time spent in contact with it, and duration of passive contacts (for all three
variables: R = —0.83; p = 0.042). Average fixation time on a dog’s head was correlated
negatively with the number of vocalizations to their parent about something other than
the dog (R = —0.83; p = 0.042) and time spent within 1 to 2 arms of their parent (R = 0.83;
p = 0.042).

TD Children for all phases. For all phases of study 1, average fixation duration on a dog’s
head was correlated positively with time spent playing with the rope (R = 0.63; p = 0.039)
but correlated negatively with time spent looking at their parent (R = —0.64; p = 0.033).
Average fixation duration on a dog’s eyes was correlated negatively with time spent more
than two arms away from the dog (R = —0.65; p = 0.032).

6.2. Correlations Between Visual Attention and Facial Expression Identification Ability

ASD children for all phases. For all phases of study 1, a positive correlation was found
between average fixation duration on a dog’s eyes and facial expression identification
scores for dog stimuli (R = 0.93; p = 0.008), human stimuli (R = 0.88; p = 0.021), and overall
scores (R = 0.93; p = 0.008). Conversely, average fixation duration on a dog’s snout was
correlated negatively with facial expression identification scores for dog stimuli (R = —0.9;
p = 0.015) and overall scores (R = —0.9; p = 0.015). Similarly, average fixation duration on
the AOI “other” was correlated negatively with facial expression identification scores for
dog stimuli (R = —0.81; p = 0.049), human stimuli (R = —0.88; p = 0.021), and overall scores
(R=-0.81; p = 0.049).

TD Children for all phases. For all phases of study 1, the average fixation duration on
a dog’s eyes was correlated positively with facial expression identification scores for dog
stimuli (R = 0.64; p = 0.034). Average fixation duration on a dog’s head was correlated
positively with overall facial expression identification scores (R = 0.61; p = 0.046) and
identification scores for human stimuli (R = 0.77; p = 0.006). Average fixation duration
on the experimenter’s eyes tended to be correlated negatively with success in identifying
human facial expressions (R = —0.6; p = 0.052).

7. Discussion

Our research is based on the characterization of visual attention, facial expression iden-
tification, and behaviors of ASD children or typical development with an assistance dog,
and the identification of possible links between these factors. Through the integration of
findings from three studies, we could highlight several key findings: (1) context influenced
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visual patterns, differences depending on instructions, particularly for children with typical
development (TD), and divergences occurred between groups when the subjects were
explicitly asked to look at their interaction partner (i.e., human or assistance dog). ASD
children paid less attention to faces and focused more on the environment; (2) behaviors
of the two groups observed during spontaneous interaction with the assistance dog were
similar; (3) performances for the facial expression identification tasks were comparable
between groups; as well as (4) within each group, links were established between visual
attention, certain spontaneous behaviors during interactions, and their ability to identify
facial expressions.

7.1. Convergences in Interaction with Assistance Dog

During interactions with an assistance dog, all children, both ASD and TD, displayed
similar behaviors. However, visual attention varied during spontaneous interactions:
whereas a dog was the preferred target for all children, ASD children looked at the dog
less than TD children. Additionally, TD children looked at the dog more than at any other
target (i.e., environment, dog-related objects, parent), whereas ASD children only looked at
the dog more than at their parent.

During the eye-tracking phases when they were instructed to fixate on the exper-
imenter and then the dog, ASD children observed the dog’s head less and focused
more on the environment, unlike TD children, who fixated more on faces. These re-
sults align with previous studies showing that ASD individuals focus less on human
faces (Klin et al., 2002; Riby & Hancock, 2008; Jones & Klin, 2013; Vacas et al., 2021) and
animal faces (Grandgeorge et al., 2016; Valiyamattam et al., 2020) than do TD individuals
(i.e., control group). However, our study introduces gradation, as no such differences were
found during the question and presentation phases. This suggests that these attentional
differences may be exacerbated by the explicit instruction to look at interaction partners,
whatever their species. Similar results were reported in a study using remote eye tracking
during social interactions, divided into different contexts, involving adults with autistic
traits (Thorsson et al., 2024). In situations where they were engaged in listening and guess-
ing activities, the expression of their autistic traits was less pronounced regarding eye
contact with the experimenter. This suggests that the interaction context, characterized
by active engagement and the need to interpret verbal cues, might mitigate the effects of
autistic traits on visual behaviors. However, when the task involved word description,
participants tended to reduce their eye contact, which could be interpreted as a response
to social pressure or cognitive overload related to expressing their own thoughts and
feelings (Thorsson et al., 2024). Participants who experienced discomfort with eye contact
exhibited a significant reduction in their gaze at the experimenter’s eyes, indicating that the
emotional and physical context of the interaction can modulate visual engagement ability.
More broadly, context is crucial when evaluating behavioral expression related to ASD. For
example, the imitation abilities of ASD individuals depend on the experimental context
(Ingersoll, 2008), and their empathy capacity differs according to the emotional context
(Hudry & Slaughter, 2009).

The different components of the interactions with assistance dogs measured here
suggest convergences between the two groups of children. Firstly, both ASD children and
TD children primarily interacted in close proximity to the dog while maintaining a greater
distance from their parents. This finding aligns with Dollion et al. (2021, 2022), which identi-
fied different interaction profiles of ASD children with an assistance dog. Specifically, three
distinct profiles have been described: the proximal-to-the-dog profile, the distal-to-the-dog
profile, and the profile dependent on parental supervision (Dollion et al., 2021). The exis-
tence of different interaction profiles with an unfamiliar animal has also been documented
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in the presence of a guinea pig (Grandgeorge et al., 2012a). In that study, ASD children were
categorized into three groups: those attracted to the animal (“confident” profile), those
engaging more with their parent despite their non-participation (“human-oriented” profile),
and those who showed little interest in either the animal or the parent (“self-centered” pro-
file). We did not observe the parental supervision profile in the present study, probably due
to the instructions given to parents to refrain from intervening in the interactions between
the child and the dog. Increasing the sample size would be valuable for exploring whether
additional interaction profiles would emerge for the distal-to-the-dog profile, as observed
for interactions with a guinea pig. Indeed, this unsupervised interaction-with-dogs context
has not yet been documented in the literature, particularly in comparison with TD children.
The TD children in our study also interacted in close proximity to the dog. This aligns
with previous research indicating that physical contact between young children (under five
years old) and their pet dogs is frequent (Filiatre et al., 1986; Millot & Filiatre, 1986). Given
that tactile contact is a preferred modality of interaction between children and animals
(Montagner, 2002), we can hypothesize that similar behaviors could be observed in older
children. However, to our knowledge, no study has precisely reported interaction distances
between typically developing children and an unfamiliar dog during their first encounter.

Another major convergence of the different components of interactions with assistance
dogs concerns the vocalizations produced by both groups. All children used vocalizations
to communicate with the unfamiliar dog, a strategy also used by some children interacting
with unfamiliar cats (6-10 years old; Mertens & Turner, 1988) or an unfamiliar guinea pig
(6-12 years old; Grandgeorge et al., 2015). Our study provided a more detailed analysis
by considering the function of these vocalizations. It revealed that both ASD children and
TD children primarily used vocalizations to encourage or neutrally engage in interaction
more than to interrupt it. This suggests that both groups were motivated to interact
with the assistance dog. Furthermore, when TD children addressed their parents, their
conversations were more frequently centered on the assistance dog than on other topics.
Our research illustrated the social catalyst role of animals (McNicholas & Collis, 2000),
which provides opportunities for social interactions between humans, and in this case,
between children and their parents. This phenomenon of motivation to interact with a
dog also applies to ASD children, as observed in our study through vocalizations, but also
through other communication channels in different contexts (e.g., visually and physically,
with an unfamiliar dog; Prothmann et al., 2009).

7.2. Convergences in the Identification Performance of Human and Canine Facial Expressions

The similarities between the two groups of children also extend to their ability to iden-
tify human and canine facial expressions (i.e., similar performance levels). Overall, both
ASD children and TD children were better at recognizing human facial expressions than
those of dogs. This result aligns with the idea that humans are specialized in recognizing
expressions from their own species. For instance, TD children recognize human emotions
more accurately than those of dogs, with their abilities improving with age and experience
(Eretova et al., 2020; Correia-Caeiro et al., 2022). However, humans often struggle to in-
terpret facial signals from other species, as emotional signals have evolved primarily for
intra-specific communication rather than inter-specific interactions (Hawkins et al., 2021).
This distinction appears early in development, as the attraction to faces, with a specializa-
tion for processing human faces, emerges between 6 and 9 months (Pascalis et al., 2002).

However, this result for ASD children is surprising as it contradicts existing literature.
Indeed, most studies agree that ASD children have difficulties identifying human facial ex-
pressions due to their atypical face exploration patterns (e.g., Bolte & Poustka, 2003; Harms
et al., 2010). We cannot rule out the possibility that the specific cohort in this research (i.e.,
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ASD children with no severe symptoms) influenced the results, as well as the experimental
protocol. Since there was no time constraint, the children may have felt less stress during
the task. Additionally, the facial expressions used in the photographs may have been
particularly explicit, making them easier to recognize given the five provided labels. These
factors may have contributed to the observed results, even if similar findings have been
reported by other authors. Indeed, Toutain et al. (2025) used the same identification test
with young individuals with various disorders, including those with ASD, and found
that they performed better at recognizing human facial expressions compared to canine
facial expressions during their first test. However, their overall performance (including
the recognition of human, canine, and feline expressions—the latter not being included
in our study) was lower than that of the control group (without disorders). Interestingly,
this difference disappeared after one year of regular exposure to an assistance dog in their
classroom, suggesting a potential impact of prolonged exposure to dogs on their ability to
interpret canine facial expressions.

Our study highlighted better recognition of anger in dogs than of other facial expres-
sions. Anger in dogs is particularly recognizable due to distinctive patterns, such as visible
teeth and specific mouth positions (open or closed) (Siniscalchi et al., 2018). In contrast,
positive expressions in dogs can be harder to perceive, as they lack human-like indicators of
joy, such as Duchenne smiles (Girard et al., 2019). However, 5-6-year-old TD children can
recognize accurately certain canine facial expressions, such as anger and joy, regardless of
their prior experience with dogs (Amici et al., 2019). These differences could be explained
by breed-related effects, as our study used images of Golden Retrievers, Malinois, and
mixed-breed dogs, whereas Amici et al. (2019) focused on “wolf-like” breeds such as
German Shepherds and Huskies. Another finding of this study is that fear and sadness
were the most difficult facial expressions for participants to identify in dogs, a result also
reported in a recent study by Toutain et al. (2025). Specifically, this study revealed confusion
between the two groups (TD and children with TND) when distinguishing between neutral
and sad expressions on the same dog stimuli. This may be due to the subtler nature of
facial expressions of fear and sadness in dogs, compared to anger or joy, which makes them
harder to recognize based solely on facial cues. Children may rely more on a combination
of behaviors to identify fear and sadness. Supporting this idea, Lakestani et al. (2014)
found that children aged 6, 8, and 10 were more successful in interpreting dogs” emotions
in defensive-aggressive contexts, achieving a high accuracy rate of 92%. However, they
struggled more with recognizing fear, with an accuracy rate of only 41%. In contrast, they
showed moderate success in identifying emotions in friendly conditions, with an accuracy
rate of 57%.

7.3. Similarities and Differences in Face Exploration (Experimenter vs. Assistance Dog)

We revealed that, when observing the experimenter and the assistance dog with
the eye-tracking device, TD children spent more time looking at the dog’s face than at
the experimenter’s face or the rest of the scene regardless of the experimental phase or
instructions. These observations aligned with previous studies showing that dogs are
visually attractive stimuli (images: Celani, 2002; real dogs: Dollion et al., 2021).

At a finer level, an assistance dog’s eyes were the part of the face most frequently
observed by both ASD children and TD children, especially when asked about the dog’s
emotional state or their perception of the dog. These findings corroborate previous studies
conducted with both TD and ASD children using photos of animals, which reported that
an animal’s eyes are the most visually engaging region of the face (dog: Muszkat et al.,
2015; Duarte-Gan et al., 2023; dog, cat: Borgi et al., 2014; dog, horse, cat: Grandgeorge
et al., 2016; dog, cat, horse, cow: Valiyamattam et al., 2020). Moreover, our research showed
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that TD children demonstrated the ability to adjust their visual attention to gather specific
information based on questions about the dog’s perception and emotional state, relying
more on their eyes during their reasoning. They were also able to apply this strategy to
human faces, spending different amounts of time on each facial area depending on the
context. This allowed them to adjust their information intake according to instructions
(e.g., spend less time looking at the experimenter’s face during questions about the dog).
This strategy is particularly efficient for dogs, as their eye region is crucial for recognizing
their expressions (Siniscalchi et al., 2018). Furthermore, while the lower part of a dog’s
face is generally less observed than their eyes, it is particularly important for assessing
potentially threatening facial expressions (Siniscalchi et al., 2018).

7.4. Do Facial Exploration Patterns Modulate Facial Expression Identification Performance?

Our eye-tracking observations of facial exploration patterns in real-life conditions
clearly correlate with performance in facial expression identification tasks, both for ASD
children and TD children. Indeed, the more children, regardless of their diagnosis, focused
their attention on a dog’s eye region, the better they identified the dog’s facial expressions.
This is especially crucial for ASD children, as increased attention to a dog’s eyes during the
eye-tracking phase was also associated with better results for the identification of human
expressions. This suggests that children who can modulate their gaze, particularly by
directing it toward the eyes, may find it easier to identify the facial expressions of both
dogs and humans.

However, surprisingly, this link between preferential exploration of the experimenter’s
eye region and human facial expression identification was evidenced, neither for ASD
children nor for TD children. Additionally, and logically, ASD children who spent more
time looking at the dog’s muzzle during eye-tracking recordings performed worse in facial
expression identification (both for dogs and overall). This strategy may not be the most
efficient, as although the lower part of a dog’s face conveys essential information in threat
contexts, eyes—especially of breeds with highly mobile eye muscles, such as those in our
study—provide rich cues in other contexts (Siniscalchi et al., 2018). With domestication,
dogs have developed facial muscles around the eyes (absent in wolves), increasing their
expressiveness for humans (Kaminski et al., 2019).

Moreover, ASD children who paid more attention to elements other than faces during
the eye-tracking phases also had the lowest performance in facial expression identification
for all presented stimuli. This observation aligned with the idea that reduced time spent
looking at a face diminishes the ability to extract relevant information, such as movements
or facial expressions (Morrison & Bellack, 1981). A reciprocal trend was also observed in
TD children, where greater attention to a dog’s head during eye-tracking measurements
was positively correlated with better performance in human facial expression identification
tasks and overall results.

7.5. Do Facial Exploration Patterns Modulate Spontaneous Interaction with an Assistance Dog?

This ability to modulate attention was also reflected in spontaneous interactions
with an assistance dog. Increased attention of ASD children to the dog’s head during
eye-tracking measurements was associated with greater engagement in spontaneous inter-
actions with a dog (i.e., more frequent gazes at the dog, increased physical contact, and
greater interest in an intelligence-based toy). Similarly, the more TD children observed
the dog’s head during the eye-tracking phase, the more they engaged in tug-of-war play.
Conversely, when ASD children spent more time looking at elements other than faces
during the eye-tracking phase, they engaged less in interaction (i.e., fewer gazes and fewer
contacts with the dog). This link between visual attention and interaction is also supported
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by Dollion et al. (2021) who reported that ASD children who paid more attention to human
and dog heads during real-life encounters (measured via eye-tracking) were engaged more
in subsequent interactions with a dog.

Our study highlighted all children’s less interest in a dog’s ears during the eye-
tracking phase, consistent with observations based on 2D stimuli (i.e., photographs;
Grandgeorge et al., 2016; Valiyamattam et al., 2020). However, in real-life encounters,
ears represent an information area on a dog’s head, particularly for communicating emo-
tions (Siniscalchi et al., 2018). It would be interesting to further investigate this aspect in
different contexts, such as in freer interactions between children and dogs.

7.6. Limits and Further Research

This study presents several limitations. First, the relatively small sample size limits
the generalizability of the results and may have reduced the statistical power to detect
significant effects. For the Chi-square tests, given the small sample size, we do not exclude
the possibility of cumulative effects between specific pairs. Similarly, the lack of significant
findings regarding factors influencing facial expression identification may be attributable
to methodological limitations, such as a small sample size or insufficient statistical power
to detect potential effects. A larger sample size could provide more robust evidence, and
reveal effects that were not detectable in the current study. Second, it is important to note
that the sex ratio in the sample is unbalanced, with a higher number of boys in the ASD
group. This reflects the commonly observed prevalence of autism, which is more frequently
diagnosed in boys. In contrast, the TD group is predominantly composed of girls, which
may influence certain comparisons of results between the two groups. Thirdly, in Study
1 with eye-tracking measurements, particularly during fixation on the experimenter, the
experimenter’s speech may have redirected the children’s attention towards her mouth
rather than another facial feature. Nevertheless, the strength of this study lies in its
ability to replicate conditions as close to real-life situations as possible. In everyday social
interactions, it is common for one interlocutor to speak. It would be interesting to replicate
this study using pre-recorded instructions delivered via a speaker rather than directly by
the experimenter, to measure the potential impact of this variable.

Future research should investigate these links in interactions between children and
their own pets (i.e., during daily interactions at home) using a longitudinal design to assess
the impact of repeated exposure to dogs. Additionally, incorporating an interaction phase
with a human partner (e.g., free interaction with another child) would help highlight the
specificities of human-animal interactions and determine whether there is a connection
between interactive behaviors, facial exploration strategies, and the ability to recognize
others’ facial expressions. Finally, future studies should consider and control for the poten-
tial influence of having pets on gaze behavior, facial recognition abilities, and interactions
with the assistance dog, as this could not be explored in the present study—nearly all
participants had at least one pet in their household.

8. Conclusions

To conclude, this research is particularly innovative because it combines different
levels of social information processing from information intake (visual attention) during
real interaction to the understanding of social cues (facial expression recognition) and
finally to the behavioral responses in a real-life interaction. Notably, our findings reveal
a clear link between facial exploration strategies, understanding others (through facial
expression identification), and behavioral expressions during interactions. Overall, the
results from the three sub-studies revealed few differences between ASD children and TD
children, except for some variations in visual attention and a more pronounced intra-group
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variability within the TD group than in the ASD group. To conclude, our research confirms
the conclusions of a recent scoping review (Toutain et al., 2024) highlighting the fact that
the visual attention of ASD individuals to animals differs from their visual attention to
humans, being closer to that displayed by TD individuals. This particular visual attention
may be one of the underlying mechanisms explaining the various benefits of human-animal
interactions for people with ASD.

From an applied perspective, our results may help inform animal-assisted interven-
tions by involving the animal as a support to draw analogies with humans, with dogs
potentially serving as mediators in social contexts by helping children maintain their atten-
tion on a reassuring “social third party,” thereby facilitating interactions with others (adults
or peers). For example, identifying parts of the dog’s face—often more attractive and engag-
ing for children—can serve as a starting point to transfer attention to corresponding human
facial features. However, it is essential to accompany these interventions with appropriate
explanations, as simply directing attention to the correct area of the face does not in itself
guarantee an accurate interpretation of the conveyed social or emotional information.
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Appendix A

Figure Al. Eye-tracking glasses system—Tobii Glasses Pro 2 a. Glasses b. Power unit: A power
box that supplies energy to the glasses, connected to the computer via Wi-Fi, enabling more freedom
of movement while continuously recording eye data. c. Nose pads in various sizes: Adjustable
nose pads that allow for a comfortable fit, especially for younger children, ensuring better accuracy
and comfort during long sessions. d. 1-point calibration card: A tool used to calibrate the eye-
tracking system at the start of the experiment, ensuring precise tracking based on the individual’s
eye movements and position.

Appendix B

Table A1l. Mean percentage of eye-tracking measurements by phase (in seconds).

) ASD TD

Variables Mean + SD (%) SD Mean (%) SD
Other 17.32 +23.00 23.00 20.22 £9.12 9.12
0 Dog’s head 58.32 + 21.75 21.75 52.07 +18.13 18.13
g 2 Muzzle 14.92 £ 10.89 10.89 1543 + 8.34 8.34
g S Dog’s eyes 23.86 = 22.44 22.44 25.33 +20.45 20.45
= § Experimenter’s head 24.36 + 24.81 24.81 27.71 £18.22 18.22
3 & Dog’s ears 2.75+5.77 5.77 2.55 +3.06 3.06
< & Nose-mouth 8.33 +11.01 11.01 12.35 £12.19 12.19
Experimenter’s eyes 9.84 £+ 10.89 10.89 8.24 £7.63 7.63
- Other 18.01 £ 16.09 16.09 18.01 £13.29 13.29
3 Dog’s head 70.80 £ 17.75 17.75 72.28 £ 13.24 13.24
< s Muzzle 20.71 +17.50 17.50 15.90 £ 10.38 10.38
@ g Dog’s eyes 29.49 4 28.94 28.94 22.07 +11.83 11.83
S8 Experimenter’s head 11.19 4= 8.62 8.62 971 £7.77 7.77
22 Dog’s ears 2.71 £ 1.85 1.85 9.16 & 8.04 8.04
5, ® Nose-mouth 3.62 +5.92 5.92 3.72 & 5.04 5.04
Experimenter’s eyes 3.88 £5.32 532 3.17 £3.09 3.09
3 Other 14.00 £ 17.78 17.78 0.22 £+ 0.69 0.69
Y .g & é Experimenter’s head 86.00 £ 17.78 17.78 99.78 £ 0.69 0.69
S é‘ g5 Nose-mouth 24.85 + 30.65 30.65 34.62 + 40.42 40.42
g" Experimenter’s eyes 42.99 + 39.60 39.60 47.77 £ 39.31 39.31
g o Other 20.05 + 24.81 24.81 228 +7.11 711
b= 2 & o0 Dog’s head 79.95 £ 24.81 24.81 97.72 £7.11 711
& pa £ S Muzzle 12.14 £19.40 19.40 14.53 £ 25.85 25.85

Yow og’s eyes . . . . . .
R Dog’s ey 50.43 4= 43.14 43.14 60.80 £ 28.28 28.28
6 © Dog’s ears 3.27 £3.91 391 477 £13.72 13.72
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Notes

! A shorter measurement time than the total recording duration (20 s) was due to temporary loss of eye-tracking signal caused

by participants” eye movements (e.g., looking too high or too low relative to the glasses’ sensors, resulting in data loss). This
presentation phase generated greater attentional shifts between the experimenter and an assistance dog, creating more signal
interferences for some individuals.

2 The term “emotion” was chosen over “facial expression” because it is better understood by children of the age group included in
this study, especially by ASD children.
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Abstract

Animals may offer vital psychosocial support, particularly for neurodiverse individuals.
However, evidence surrounding the effects of pet ownership remains equivocal, especially
in relation to cat-human dynamics. This study explored the relationship between cat-
human-related factors (CHRFs) and psychological well-being in a sample of 127 adults, in-
cluding individuals formally diagnosed with autism (30), ADHD (15), and/or co-occurring
autism and ADHD (AuADHD; 22). Participants completed measures assessing neuro-
diverse traits, CHRF engagement, and symptoms of anxiety, depression, and suicidality.
Spearman’s correlations analysed the relationships between CHRFs, neurodiverse traits,
and well-being. Kruskal-Wallis tests established group differences in well-being and
engagement in CHRFs between individuals with and without neurodevelopmental differ-
ences. The findings confirmed that autistic and ADHD traits were positively associated
with greater anxiety, depression, and suicidality. Autistic individuals reported significantly
elevated anxiety and depression; co-occurring diagnoses (AuADHD) were associated with
heightened anxiety. Neurodiverse and neurotypical individuals demonstrated similar
patterns of CHRF engagement. Several CHRFs, such as anxious cat behaviour, inability to
provide for the cat, poor cat health, and close proximity, were linked to negative well-being
outcomes. These findings highlight the nuanced, bi-directional nature of cat-human inter-
actions, underscoring the importance of mitigating negative relational factors to support
mental health in neurodiverse populations.

Keywords: cat-human interaction; neurodiversity; autism; ADHD; mental health; pet—
human relationships

1. Introduction
1.1. Psychosocial Benefits of Companion Animals

Human-animal relationships may have the potential to improve social, emotional,
and physical well-being (Amiot & Bastian, 2015; Beetz et al., 2012; Gee et al., 2021). For
instance, psychosocial benefits of companion animals, often referred to as the “pet effect’
(Allen, 2003; Smith, 2012), are well-documented in the literature (Barker & Wolen, 2008;
Friedmann & Son, 2009). The presence of a companion animal has been associated with
an increase in positive affect (Janssens et al., 2020) such as an enhancement in the owners’
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self-esteem (McConnell et al., 2011), self-acceptance (Merkouri et al., 2022), self-confidence
(Zilcha-Mano et al., 2012), quality of life (Hughes et al., 2020), and life-satisfaction (Bao &
Schreer, 2016). Additionally, a companion animal’s presence has been linked to a decrease
in negative affect (Janssens et al., 2020), protecting against high levels of stress (Sugawara
et al., 2012; Teo et al., 2022), anxiety (Ein et al., 2018), depression (Pereira & Fonte, 2018;
Souter & Miller, 2007), and potentially suicidality (Hawkins et al., 2021; Love, 2021). These
effects may have the ability to improve an individual’s daily functioning by enhancing
social-emotional skills (Li et al., 2023; Purewal et al., 2017), which could aid the management
of various mental (Brooks et al., 2018; Wisdom et al., 2009) and physical health conditions
(Carr et al., 2018; Janevic et al., 2019).

In this context, the present study focuses on adult cat owners with and without formal
diagnoses of autism and/or ADHD. Building on pet-human-related factor frameworks that
distinguish specific supportive and strain-related activities and circumstances (Barcelos
et al., 2020, 2023a; Corréa et al., 2021; Ravenscroft et al., 2021), we examine how everyday
cat-human-related factors (CHRFs) over a seven-day period relate to symptoms of anxiety,
depression and suicidality. We further investigate whether these associations differ between
neurodivergent and non-neurodivergent adults, in light of robust evidence that autistic
and ADHD adults experience elevated and often chronic levels of anxiety, depression,
and suicidality (Capp et al., 2024; Hedley & Uljarevi¢, 2018; Hollocks et al., 2019; Lai
et al., 2019; Sun et al., 2024; Zahid & Upthegrove, 2017). By integrating the pet-human-
related factors framework with the neurodiversity and mental health literature, this study
aims to clarify when and for whom cat-human relationships may act as psychosocial
resources versus sources of strain. To explain the potential beneficial effects of human—
animal interactions, a variety of psychosocial theories have been proposed (Barcelos et al.,
2023b; Serpell et al., 2017). For example, the biophilia hypothesis posits that human beings
have an intrinsic attraction toward living and life-like beings (Wilson 1984, as cited in
Gullone, 2000). This inherent predisposition is evidenced towards animals (DeLoache et al.,
2011), and it is argued that the simultaneous increase in attention results in decreased
physiological arousal, which may result in a sense of security and safety (Beetz, 2017;
Julius et al., 2013). This hypothesis may explain the benefits of close proximity with
companion animals (Barcelos et al., 2023b). By contrast, the social support hypothesis
asserts that companion animals provide and facilitate various forms of social support
(Barcelos et al., 2023b; O’Haire, 2010). This includes emotional support via emotional
contagion (Van Bourg et al., 2020; Yong & Ruffman, 2014), instrumental support via physical
and psychological assistance (Burrows & Adams, 2008; Schoenfeld-Tacher et al., 2017), and
positive social interaction via companionship (Horowitz & Hecht, 2016) and engagement
from other human beings (Wood et al., 2015). These hypotheses should be understood as
complementary and are not exclusive, with little evidence available to tease out the relative
importance of differing mechanisms in general or in different populations (Barcelos et al.,
2023b).

1.2. Inconsistent Findings in the Pet-Human Literature

Although a greater amount of published research concludes a positive relationship
between pet ownership and human well-being (Barker & Wolen, 2008; Friedmann &
Son, 2009), the conclusions remain contested due to potential publication bias of positive
results (Herzog, 2011) and less attention given to studies showing no evidence of an
effect or negative effects on psychological well-being (Scoresby et al., 2021; Wells, 2019).
Contradictory findings exist regarding the effects of companion animals on stress, anxiety,
and depression (Barker et al., 2018; Bradley & Bennett, 2015). Due to the mixed findings,
it is argued that the general claim that a pet will improve mental health is unjustified

72 https://doi.org/10.3390/bs16020162



Behav. Sci. 2026, 16, 162

(Herzog, 2011). There is undoubtedly a need for further research to strengthen any claims
of psychosocial benefits, especially in specialist populations (Carr et al., 2020; Lisk et al.,
2021). Variability in well-being outcomes in different populations is likely due to the
complex and dynamic nature of human—animal interactions (Rodriguez et al., 2021). For
example, it is argued that the notion of “pet ownership” effects is too nebulous, failing
to recognise the heterogeneity of pet-human dyads (Barcelos et al., 2020), and features
of pet-human relationships that may differentially influence well-being (Bao & Schreer,
2016; Janssens et al., 2020). There are also probably bi-directional effects, dependent on
the context of the interaction (Barcelos et al., 2023a). Therefore, it is recommended that
researchers adopt an approach that acknowledges the multifaceted nature of pet-human
relationships (Gee & Mueller, 2019), instead of merely comparing pet owners with non-pet
owners (Friedmann & Krause-Parello, 2018).

1.3. Pet—Human-Related Factors Framework

A framework of pet-human-related factors that define the nature of ownership has
since been developed, encompassing a wide range of common activities and circumstances
(Barcelos et al., 2023a) that may be direct or indirect, as well as active, passive, or neutral.
This framework is based on initial qualitative research, across various samples, document-
ing how pet-human factors were reported to impact the well-being of owners (Barcelos
et al., 2020, 2021a, 2021b; Corréa et al., 2021; Ravenscroft et al., 2021). Greater eudaimonic
and hedonic well-being have been reported by individuals who engage in general routine,
shared outdoor activity and exercise, and tactile interactions with their dog (Barcelos et al.,
2020, 2021a; Corréa et al., 2021). However, only friendly conversations with others due
to the dog and psychological closeness to the dog appear to be significantly associated
with greater eudaimonic and hedonic well-being (Barcelos et al., 2021a, 2023a). Decreased
eudaimonic and hedonic well-being have been consistently reported by individuals who
experienced an inability to meet their dog’s needs, witnessed problematic dog behaviours,
or had a dog of old age and poor health (Barcelos et al., 2020, 2023a, 2021a; Corréa et al.,
2021). Notably, failure to provide for the dog and problematic dog behaviour, such as
displaying aggression and fear, have been associated with greater anxiety and depression
(Barcelos et al., 2023a).

Although our understanding of the effects of dog-human-related factors is evolving,
research investigating the effects of cat-human-related factors (CHRFs) on well-being
is much more limited (Ravenscroft et al., 2021). The majority of research has failed to
consider the relevance of the sort of factors identified in dogs on cat-owner well-being
(e.g., Turner, 2017). For instance, cat owners are unlikely to relate to the psychosocial
benefits associated with increased walking (Howell et al., 2017). The original qualitative
framework by Barcelos et al. (2020) assessing the impact of dog—human-related activities
was adapted for cat-human relationships by Ravenscroft et al. (2021). This qualitative
study indicated that there may also be positive effects exclusive to cat-human relationships,
such as a cat’s purring, which was reported to provide feelings of relaxation (Ravenscroft
et al.,, 2021). An increase in eudaimonic and hedonic well-being has also been reported
regarding feeding the cat, tactile interactions with the cat, and close proximity to the cat
(Ravenscroft et al., 2021). On the other hand, problematic cat behaviour and poor cat health
have been reported to decrease eudaimonic and hedonic well-being. Further empirical
research is required to test the significance of these potential associations.

1.4. Neurodiversity and Well-Being

Autism spectrum disorder is characterised by atypical patterns of social communica-
tion and interaction across various contexts, as well as restricted and repetitive behaviours,
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interests, and activities (APA, 2022). Identity-first language is used to refer to autistic
individuals, as it is broadly favoured by this population (Kenny et al., 2016; Taboas et al.,
2023). Despite the substantial growth in the prevalence of recognised autistic individuals
over the past 30 years (Solmi et al., 2022), social awareness and acceptance of the condition
remain lacking (Sasson et al., 2017). The support needs of individuals on the spectrum are
often inadequately met, as a result (Griffith et al., 2011; Raymaker et al., 2017). Autistic
traits have been associated with greater rates of anxiety (Jolliffe et al., 2023), depression (Rai
et al., 2018), and suicidality (Cassidy et al., 2018). Furthermore, individuals with a diagnosis
of autism experience significant psychosocial challenges in adulthood (Howlin & Magiati,
2017), such as elevated rates of co-occurring mental health conditions and psychiatric dis-
orders, notably anxiety and depressive disorders (Hollocks et al., 2019; Lai et al., 2019) and
suicidality (Hedley & Uljarevi¢, 2018; Hirvikoski et al., 2016; Zahid & Upthegrove, 2017).
Attention-deficit hyperactivity disorder (ADHD) is prevalent in a significant proportion of
autistic individuals (Rong et al., 2021).

ADHD is marked by persistent patterns of inattention, hyperactivity, and impulsivity
that are inappropriate to the developmental level and inhibit an individual’s ability to
function across multiple contexts (APA, 2022). These traits must have been present prior
to age 12, and the majority of cases diagnosed in childhood persist into adulthood (Sibley
et al., 2022). Adult ADHD has a diverse range of clinical presentations, with symptoms
possibly going unrecognised (Song et al., 2021; Zalsman & Shilton, 2016). Additionally,
due to a lack of recognition of ADHD as a lifelong disability, numerous individuals with
ADHD do not receive the correct diagnosis or intervention (Kooij et al., 2018). Traits of
ADHD have been associated with greater levels of anxiety and depression (Capp et al.,
2024; Garcha & Smith, 2023) and suicidality (Sun et al., 2024). Furthermore, individuals
with a diagnosis of ADHD experience a range of difficulties in psychosocial functioning
(Agnew-Blais et al., 2018; Fayyad et al., 2016), for instance, increased rates of mental
health conditions and co-occurring psychiatric disorders, especially anxiety and depressive
disorders (Choi et al., 2022), as well as self-injurious behaviour and suicidality (Hinshaw
et al., 2012; Septier et al., 2019).

Given the potential psychosocial benefits of pet ownership, pet-human relationships
could provide an important source of support for neurodiverse individuals (Barcelos et al.,
2021b). In autistic children, companion animals may improve social-emotional functioning
(Bystrom & Persson, 2015; Carlisle et al., 2020; Harwood et al., 2019) and reduce levels of
stress and anxiety (Carlisle, 2014; Wright et al., 2015). Although research into the effects of
companion animals has overwhelmingly focused on autistic children, pet ownership has
also been associated with enhanced mental well-being and social-emotional functioning in
autistic adults (Atherton et al., 2023a; Barcelos et al., 2021b). The pet-human-related factors
framework has previously been applied to autistic dog-owners (Barcelos et al., 2021b). In
this case, individuals reported that close proximity with the dog and routine-like activities
were beneficial for well-being and life functioning, protecting against suicidal tendencies in
a sizeable minority (Barcelos et al., 2021b), whereas problematic dog behaviour, poor dog
health, and obligations to the dog were reported to be detrimental to well-being. The effect
of pet-human relationships on the well-being of ADHD individuals is much more limited
by comparison (Schuck & Childress, 2023), although there is some evidence supporting
the use of structured animal-assisted interventions in this population (Busch et al., 2016).
Structured animal-assisted activities are typically goal-directed and designed to provide
psychological support and enhance human well-being. Such interventions often involve
trained and certified animals under the supervision of a professional handler (Kerulo et al.,
2020). Further research is required to understand neurodiverse individuals” engagement in
pet-human-related factors and effects on their well-being, especially regarding ADHD indi-
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viduals. This understanding could be used to strengthen the use of companion animals as a
psychosocial intervention to maximise the well-being of individuals (Barcelos et al., 2023a).

Together, these lines of evidence indicate that autistic and ADHD adults face a sub-
stantial and often chronic burden of co-occurring anxiety, depression, and suicidality (Capp
et al., 2024; Hedley & Uljarevi¢, 2018; Hollocks et al., 2019; Lai et al., 2019; Sun et al., 2024;
Zahid & Upthegrove, 2017), while frequently encountering barriers to timely diagnosis
and appropriate mental health care (Griffith et al., 2011; Kooij et al., 2018; Pilling et al.,
2012; Raymaker et al., 2017). Pet-human relationships have been proposed as a poten-
tially accessible form of psychosocial support for neurodiverse individuals (Atherton et al.,
2023a; Barcelos et al., 2021b; Schuck & Childress, 2023), yet existing empirical work has
concentrated largely on autistic children and dog—owner relationships (Bystrom & Persson,
2015; Carlisle et al., 2020; Wright et al., 2015). The pet-human-related factors framework
provides a structured approach to capturing both supportive and burdensome dog-related
activities and circumstances (Barcelos et al., 2020, 2023a; Corréa et al., 2021), and qualitative
work suggests that analogous cat-human-related factors may similarly influence eudai-
monic and hedonic well-being, for example, through feeding, tactile interaction, and close
proximity to the cat (Ravenscroft et al., 2021). However, quantitative applications of this
framework to everyday cat-human interactions in autistic and ADHD adults are lacking.
Addressing this gap, and clarifying whether specific cat-human-related factors (CHRFs)
function as psychosocial resources or sources of strain for neurodivergent adults compared
with non-neurodivergent cat owners, is therefore an important step towards understanding
when and for whom companion animals may support mental health.

1.5. The Present Study: Research Questions and Hypotheses

Building on this literature, the present study focused on adult cat owners with and
without formal diagnoses of autism and/or ADHD. We applied a cat-adapted pet-human-
related factors framework (Barcelos et al., 2023a; Ravenscroft et al., 2021) to examine how
everyday cat-human-related factors (CHRFs) are associated with anxiety, depression, and
suicidality over a seven-day period in these groups. Our overarching research question
was the following: How are autistic and ADHD traits, formal neurodevelopmental di-
agnoses, and specific cat-human-related factors associated with anxiety, depression, and
suicidality in adult cat owners, and do these patterns differ between neurodivergent and
non-neurodivergent adults? Prior work shows that both autistic and ADHD traits are
associated with elevated anxiety, depression, and suicidality in community and clinical
samples (Capp et al., 2024; Cassidy et al., 2018; Garcha & Smith, 2023; Jolliffe et al., 2023;
Rai et al., 2018; Sun et al., 2024). On this basis, we formulated four hypotheses.

H1 (traits and well-being). Higher autistic traits and higher ADHD traits will each be positively
associated with anxiety, depression, and suicidality.

H2 (diagnostic group differences in well-being). Adults with a formal diagnosis of autism,
ADHD, or co-occurring autism and ADHD (AuADHD) will report higher anxiety, depression, and
suicidality than adults without a formal diagnosis, reflecting the elevated rates of mood and anxiety
disorders and suicidal behaviour observed in these diagnostic groups (Choi et al., 2022; Hedley &
Uljarevié, 2018; Hinshaw et al., 2012; Hollocks et al., 2019; Lai et al., 2019; Septier et al., 2019;
Zahid & Upthegrove, 2017).

H3 (CHRFs and well-being). In line with prior work applying the pet—human-related factors
framework to dog—owner and cat—owner relationships, we predict that a perceived inability to
provide for the cat and problematic cat behaviours (aggressive, anxious, and destructive) will be
positively associated with anxiety, depression, and suicidality, and that poorer cat physical health
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will also be linked to poorer owner well-being (Barcelos et al., 2020, 2023a; Corréa et al., 2021;
Ravenscroft et al., 2021). We further anticipate that the strength of these associations may vary
across diagnostic groups.

H4 (diagnostic group differences in CHRF engagement). Given the heightened mental health
burden reported in autistic and ADHD adults (Capp et al., 2024; Choi et al., 2022; Hollocks et al.,
2019; Lai et al., 2019), and evidence that some neurodivergent individuals use relationships with
companion animals as a form of psychosocial support (Atherton et al., 2023a; Barcelos et al., 2021b),
we predict that adults with autism, ADHD, or AuADHD will report greater engagement than
adults without a formal diagnosis in CHRFs involving close shared interaction with the cat (e.g.,
affectionate physical contact and close physical proximity).

Because this study formed part of a wider umbrella project on pet-human relation-
ships, some analyses of associations between CHRFs and autistic/ ADHD traits were treated
as exploratory and are interpreted with appropriate caution given the number of tests
conducted (Greenland et al., 2016).

2. Materials and Methods
2.1. Participants

Participants were recruited using purposive sampling followed by snowball sampling
techniques, utilising online platforms such as social media websites (e.g., Instagram, Face-
book, LinkedIn). Inclusion criteria required participants to be 18 years or older, to currently
own at least one cat, and to self-report either the presence or absence of a formal diagnosis
of autism and/or ADHD. Eligibility further required that individuals could read the study
materials, provide informed consent, and complete the online questionnaire independently.
In total, 127 participants completed the study (N = 127). Most responses (70.1%; n = 89)
were from within the UK. Participants were aged between 18 and 68 years (Mdn = 28,
IQR = 12). The gender distribution was 76.4% female (n = 97), 14.2% male (n = 18), 6.3%
non-binary (n = 8), 2.4% transgender (1 = 3), and 0.8% unspecified (n = 1). Just under
half of the sample (47.2%; n = 60) reported no formal diagnosis of a developmental con-
dition. The remaining participants reported a formal diagnosis of autism (23.6%; n = 30),
ADHD (11.8%; n = 15), or co-occurring autism and ADHD (AuADHD; 17.3%; n = 22).
Including adults without a formal diagnosis provided a comparison group to determine
whether patterns of well-being and engagement in cat-human-related factors are specific
to neurodivergent adults or reflect broader trends among adult cat owners, in line with
previous work emphasising the need to understand both shared and distinct aspects of
pet-human relationships in autistic and non-autistic populations (Atherton et al., 2023a;
Barcelos et al., 2021b).

2.2. Materials

The Dog-Human-Related Factors Questionnaire was adapted from Barcelos et al.
(2023a) to reflect feline-specific behaviours and interaction patterns, with adaptations in-
formed by Ravenscroft et al. (2021) to create a cat-specific version. For example, each
original item was evaluated for applicability to cat-human interactions. Items referenc-
ing largely dog-specific activities (e.g., walking and running routines) were removed or
rephrased to reflect typical feline behaviours. Language was adjusted to ensure species-
appropriate terminology (e.g., barking vs. vocalisation episodes). Adaptations were
reviewed by three researchers experienced in feline behaviour. This resulted in 11 items
that were most relevant to cat owners. The large version developed by Ravenscroft et al.
(2021) was not adopted, as the reduced item set was deemed more appropriate to prevent
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participant fatigue/disengagement. The abbreviated version of this questionnaire was de-
rived from the most frequently mentioned themes in Ravenscroft et al. (2021) that captured
the frequency and nature of interactions and events between participants and their cat(s).
Table 1 presents the positive and negative factors evaluated, along with their respective
measurement scales. A similar scaling to that used by Barcelos et al. (2023a) was used,
with most items assessed using a self-report frequency rating scale ranging from 0 to 35,
over the preceding seven days (e.g., in the last seven days, how many times have you had
friendly conversations with others due to the presence of your cat?). Exceptions included
‘close proximity to the cat,” measured on a sliding scale (0-100%), and ‘physical health
of the cat,” assessed using a 7-point Likert scale ranging from ‘Excellent’ to ‘Extremely
Poor.” Internal consistency assessment produced a Cronbach’s alpha of « = 0.63, which
is considered “reliable”, but marginally so (Cohen et al., 2018, p. 744). This is consistent
with the multidimensional and bi-directional nature of the cat-human interaction factors
assessed; i.e., activities (items of the scale) are related to some extent but not highly so,
since individuals vary in the emphasis they give to different aspects of their interactions
with cats, and thus the nature of the relationship which emerges differs as a consequence
(Ines et al., 2021).

Table 1. Eleven cat-human-related factors assessed for their occurrence/rating during the past
7 days.

Factor Response Options

Friendly conversations with others due to

the presence of your cat Zero (0)-35 or more (35) times overall

Feeding your cat main meals Zero (0)-35 or more (35) times overall

Aggressive behaviour displayed by your

cat (e.g., biting, hinging) Zero (0)-35 or more (35) times overall

An inability to provide for your cat (e.g.,

not able to be at home with or feed them) Zero (0)-35 or more (35) times overall

Anxious behaviour displayed by your cat

(e.g., fear of people, separation anxiety) Zero (0)-35 or more (35) times overall

Vocalisation episodes displayed by

your cat Zero (0)-35 or more (35) times overall

Destructive behaviour displayed by your

cat (e.g., chewed, scratched, stolen items) Zero (0)-35 or more (35) times overall

Affectionate physical contact with your ~ Zero (0)-35 or more (35) times per day in
cat (e.g., petting, cuddling, kissing) the last 7 days

House soiling by your cat with urine or

: . Zero (0)-35 or more (35) times overall
faeces (e.g., on inappropriate surfaces)

Proportion of time awake in close
proximity with your cat (e.g., in the same 0-100% times overall
room or outside together)

Excellent (7), Very good (6), Good (5),
Neither good nor poor (4), Poor (3), Very
poor (2), Extremely poor (1)

Physical health of your cat (e.g., medical
issues, sickness, injuries)

Note: adapted from Barcelos et al. (2023a) with modifications to ensure relevance to cat-human interactions,
including removal of dog-specific items, rewording for species-appropriate behaviours, and consideration of
relevant items identified in Ravenscroft et al. (2021).

The Autism Spectrum Quotient-10 (AQ-10; Allison et al., 2012) assesses the frequency
of autistic traits in the individual across 5 domains: social skills difficulties, routine be-
haviour, attention switching, imagination, and attention to detail. It is a short-form version
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of that of Baron-Cohen et al. (2001), revised to include 10 items rated on a 4-point Likert
scale (‘Definitely Disagree’ to ‘Definitely Agree’). For example, rating ‘Agree’ or ‘Definitely
Agree’ in response to “When I'm reading a story I find it difficult to work out the characters’
intentions’ scored 1 point. There is reverse coding for 6 of the items for instance, rating
‘Definitely Disagree’ or ‘Disagree’ on ‘I find it easy to ‘read between the lines” when some-
one is talking to me’ scored 1 point. Scores range from 0 to 10, with each item scored as
either 0 or 1. Higher total scores indicate a greater presence of autistic traits. A score of 6 or
above, in individuals of typical intelligence, is considered indicative of a positive screening
outcome and may warrant clinical referral for further assessment. A Cronbach’s alpha of
o = 0.76 indicated the measure was reliable (Cohen et al., 2018, p. 744).

The Adult ADHD Self-Report Scale Screener (ASRS; Kessler et al., 2005) was employed
to assess the frequency of ADHD-related traits over the preceding six months. Grounded
in the diagnostic criteria outlined in the fourth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV; APA, 1994), the ASRS evaluates symptomatology
across three core domains: inattention, hyperactivity, and impulsivity. The first six items
of the ASRS serve as a validated screening tool, demonstrating a high predictive accuracy
(94.3%) for identifying individuals at risk for ADHD (Adler et al., 2006). These items are
therefore considered effective for preliminary assessment. Higher total scores reflect a
greater presence of ADHD traits, with a score of 4 or above indicating a positive screening
outcome. An assessment of internal consistency produced a Cronbach’s alpha of o = 0.69,
suggesting marginal reliability, just below the conventional preferred threshold of 0.70 for a
scale measuring a unitary construct (Cohen et al., 2018, p. 744). This value may thus reflect
the variability of presentation of signs of ADHD, hence the use of the scale as a preliminary
screen, rather than diagnostic tool.

The Generalised Anxiety Disorder—7 (GAD-7; Spitzer et al., 2006) assessed the fre-
quency of Generalised Anxiety Disorder (GAD) symptomatology during the past 2 weeks,
based on DSM-1V criterion. It includes 7 items rated on a 4-point Likert scale, with a
score calculated using scores of between 0 (not at all) and 3 (nearly every day) for each
question. The greater the total score, the greater the severity of anxiety symptoms (5 = mild,
10 = moderate, and 15 = severe). A score of >10 was considered a positive screening for
clinical levels of anxiety (Spitzer et al., 2006). A Cronbach’s alpha of « = 0.87 indicated the
items being used to measure the construct of interest were highly reliable (Cohen et al.,
2018, p. 744).

The Patient Health Questionnaire—9 (PHQ-9; Kroenke et al., 2001) assessed the fre-
quency of depressive symptomatology during the past 2 weeks, based on the 9 DSM-IV
criteria for depressive disorders. The short-form version is based on Spitzer et al. (1999),
including 9 items rated on a 4-point Likert scale ("Not at all'—Nearly every day’), which
ask how often the participant has experienced a variety of problems. Response options
range from 0 (‘not at all’) to 3 (‘nearly every day’). Participants’ total scores can range
from 0 to 27. The greater the total score, the greater the severity of depressive symptoms
(5 =mild, 10 = moderate, 15 = moderately severe, and 20 = severe). Hence, a score of >10
was considered a positive screening for clinical levels of depression. A Cronbach’s alpha of
o = 0.86 indicated the scale content was highly reliable (Cohen et al., 2018, p. 744).

The Suicidal Behaviours Questionnaire—Revised (SBQ-R; Osman et al., 2001) was
used to assess the frequency and nature of suicidality. The instrument comprises four
items, each targeting a distinct dimension of suicidal behaviour: lifetime suicidal ideation
and attempts, the frequency of suicidal thoughts over the past year, the threat of suicidal
behaviour, and the perceived likelihood of a future suicide attempt. Together, these items
provide a brief yet multidimensional measure of suicidality. The greater the total score,
the greater the risk of suicidality (6 or lower = low risk, 7 to 10 = moderate risk, 11 or
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higher = high risk.). In the general population, a score of >7 indicates a positive screening
for risk of suicidality. A Cronbach’s alpha of o = 0.79 demonstrated the reliability of the
content of this scale for this factor (Cohen et al., 2018, p. 744).

2.3. Procedure

This study received a favourable opinion by the University of Lincoln Ethics Commit-
tee (UoL 2024_16619). Data were gathered through the online platform QuestionPro, which
participants accessed through their own computers. A link to the study was provided
in the recruitment text stating the eligibility criteria (18+ years of age). The Participant
Information Sheet stated the study aims, anonymous and secure storage of data, websites
of support organisations, and email addresses of key researchers for any questions or
concerns. Both resources provided content warnings relating to items concerning mental
health issues and suicidality. Participants then had to provide fully informed consent to
proceed. Demographic information included age, gender, country of residence, formal
neurodevelopmental diagnoses, and a variety of cat ownership questions.

2.4. Data Analysis

This study was part of a wider umbrella study investigating the interplay of pet-
human factor activities, mental health, personality, and neurodiversity. For the present
report, we focused specifically on cat-human relationships, neurodiversity, and well-being.
Given the non-parametric nature of the data, we used Spearman’s rank-order correlations
and Kruskal-Wallis tests with Bonferroni-corrected Dunn’s post hoc tests, as appropriate.
To test H1 (traits and well-being), we calculated Spearman’s rho correlations between
autistic traits (AQ-10), ADHD traits (ASRS), anxiety (GAD-7), depression (PHQ-9), and
suicidality (SBQ-R).

To test H2 (diagnostic group differences in well-being), we conducted three Kruskal-
Wallis tests comparing GAD-7, PHQ-9, and SBQ-R scores across the four diagnostic groups:
Group 1—no formal diagnosis of autism or ADHD; Group 2—a formal diagnosis of autism;
Group 3—a formal diagnosis of ADHD; and Group 4—co-occurring formal diagnoses
of autism and ADHD (AuADHD). Significant omnibus effects were followed up with
Bonferroni-corrected Dunn’s post hoc comparisons.

To test H3 (CHRFs and well-being), we examined Spearman’s rho correlations between
each of the 11 CHRFs and the mental health measures (GAD-7, PHQ-9, SBQ-R). In addition,
we explored associations between CHRFs and autistic/ ADHD traits (AQ-10, ASRS) to
characterise how patterns of interaction with cats relate to neurodiversity at a dimensional
level. Given the number of CHRFs and outcomes examined, these analyses were considered
partly exploratory, and p-values are interpreted with appropriate caution in line with
recommendations concerning multiple testing and effect-size interpretation (Greenland
etal., 2016).

To test H4 (diagnostic group differences in CHRF engagement), we ran 11 Kruskal-
Wallis tests comparing engagement in each CHRF across the four diagnostic groups defined
above, followed by Bonferroni-corrected Dunn’s post hoc tests where applicable.

To evaluate the adequacy of the sample size for these analyses, we conducted power
calculations in G*Power 3.1.9.7 (Faul et al., 2007). For the correlational analyses (H1 and
exploratory correlations between CHRFs and autistic/ ADHD traits), assuming a two-tailed
o = 0.05 and medium effect sizes (p ~ 0.25-0.30), the available sample (N = 127) afforded
power greater than 0.80. For the Kruskal-Wallis tests comparing the four diagnostic groups
(H2 and H4), the corresponding parametric one-way ANOVA model indicated adequate
power to detect medium-high-sized omnibus effects but more limited power for small
effects and for post hoc pairwise contrasts, particularly in the ADHD-only group (n = 15).
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These considerations align with our emphasis on effect sizes and cautious interpretation of
p-values in the Results and with the limitations noted in Section 4.5 (Greenland et al., 2016).

3. Results

Results are organised by the four hypotheses outlined in Section 1.5. Section 3.1
addresses H1 (traits and well-being), Section 3.2 addresses H2 (diagnostic group differences
in well-being), Section 3.3 addresses H3 (CHRFs and well-being), and Section 3.4 addresses
H4 (diagnostic group differences in CHRF engagement).

3.1. Neurodiverse Traits and Well-Being (H1)

In relation to the first hypothesis (H1), correlations between autistic traits (AQ-10),
ADHD traits (ASRS), anxiety (GAD-7), depression (PHQ-9), and suicidality (SBQ-R) are
presented in Table 2, along with the descriptive statistics. There were moderate positive
correlations between autistic traits and ADHD traits, s = 0.44, p < 0.001, n = 125; autistic
traits and anxiety, rs = 0.45, p < 0.001, n = 124; and autistic traits and depression, rs = 0.41,
p < 0.001, n = 126. There was also a weak positive correlation between autistic traits
and suicidality rs = 0.27, p < 0.001, n = 125. Additionally, there were moderate positive
correlations between ADHD traits and anxiety, rs = 0.47, p < 0.001, n = 124, and ADHD
traits and depression, rs = 0.49, p < 0.001, n = 125. There was also a weak positive correlation
between ADHD traits and suicidality, s = 0.33, p < 0.001, n = 124. Furthermore, there was a
strong positive correlation between anxiety and depression, rs = 0.75, p < 0.001, n = 124; a
moderate positive corelation between anxiety and suicidality, rs = 0.54, p < 0.001, n = 124;
and a moderate positive correlation between depression and suicidality, s = 0.54, p < 0.001,
n =125. Overall, these findings support H1 and indicate that higher autisticand ADHD
traits are associated with greater psychological distress in this sample.

Table 2. Descriptive statistics and correlations for autistic traits, ADHD traits, anxiety, depression,
and suicidality.

Autistic ADHD

n Mdn IQR Anxiety Depression Suicidality

Traits Traits
Autistic
Traits 127 5 4 B
ADI._ID 125 4 3 0.44 ** -
Traits
Anxiety 124 7 7 0.45 ** 0.47 ** -
Depression 126 8 8 0.41 ** 0.49 ** 0.75 ** -
Suicidality 125 6 5.5 0.27 ** 0.33 ** 0.54 ** 0.54 ** -

Note: ** p < 0.001.

3.2. Neurodevelopmental Diagnoses and Well-Being (H2)

In relation to the second hypothesis (H2), group differences in GAD-7, PHQ-9, and
SBQ-R scores across the four diagnostic groups (1—no formal diagnosis of autism or ADHD;
2—a formal diagnosis of autism; 3—a formal diagnosis of ADHD; 4—co-occurring formal
diagnoses of autism and ADHD) are presented in Figure 1. In GAD-7, the differences
between the mean ranks of 49.33 (Group 1, Mdn = 5.5), 76.30 (Group 2, Mdn = 9.5), 66.86
(Group 3, Mdn = 7), and 78.28 (Group 4, Mdn = 9) were significant, H (3, n = 124) = 16.62,
p <0.001. The mean rank of Group 2 was significantly higher than the mean rank of Group
1, p = 0.005. Furthermore, the mean rank for Group 4 was significantly higher than the
mean rank for Group 1, p = 0.011. After adjustment for multiple testing, none of the other
comparisons were significant.
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Figure 1. Mean ranks for anxiety, depression, and suicidality between individuals with and without
formal diagnoses of autism and ADHD. Note: * p < 0.05. ** p < 0.01.

In PHQ-9, the difference between the mean ranks of 51.73 (Group 1, Mdn = 6), 74.15
(Group 2, Mdn = 9), 75.20 (Group 3, Mdn = 10), and 73.57 (Group 4, Mdn = 9) were
significant, H (3, n = 126) = 11.97, p = 0.007. The PHQ-9 mean rank for Group 2 was
significantly higher than the PHQ-9 mean rank for Group 1, p = 0.036, with no other
pairwise comparisons reaching significance after adjustment.

In SBQ-R, the difference between the mean ranks of 54.13 (Group 1, Mdn = 5), 68.30
(Group 2, Mdn = 7.5), 77.39 (Group 3, Mdn = 7.5), and 71.17 (Group 4, Mdn = 7) were not
significant, H (3, n = 128) = 7.62, p = 0.054.

Taken together, these results provide partial support for H2 as autistic participants and
those with co-occurring AuADHD reported significantly higher anxiety than participants
without a formal diagnosis, and autistic participants reported higher depression, whereas
suicidality did not differ significantly between diagnostic groups in the present sample.

3.3. Cat—Human-Related Factors and Well-Being (H3)

In relation to H3 (CHRFs and well-being), four CHRFs demonstrated weak but statisti-
cally significant relationships with the mental health measures (Table 3). Firstly, there were
positive correlations between an inability to provide for the cat and depression, rs = 0.20,
p =0.028, n = 126, and an inability to provide for the cat and suicidality, rs = 0.19, p = 0.036,
n = 125. Additionally, there were positive correlations between anxious cat behaviour and
anxiety, rs = 0.26, p = 0.003, n = 124, and anxious cat behaviour and depression, rs = 0.25,
p = 0.004, n = 126. There was a positive correlation between close proximity to the cat
and anxiety, rs = 0.22, p = 0.013, n = 124. Finally, there was a positive correlation between
poor physical health of the cat and depression, rs = 0.22, p = 0.015, n = 126. The other six
CHREFs did not yield significant correlations with anxiety, depression, or suicidality. These
results therefore provide partial support for H3, indicating that a subset of hypothesised
strain-related CHRFs are associated with poorer mental health, whereas most CHRFs were
not reliably related to distress in this sample.
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Table 3. Correlations between cat-human-related factors, anxiety, depression, and suicidality.

Anxiety Depression Suicidality
Social interaction due to the cat 0.06 0.10 0.03
Feeding the cat 0.01 —0.04 0.07
Aggressive cat behaviour 0.04 —0.01 —0.02
Inability to provide for the cat 0.11 0.20* 0.19 *
Anxious cat behaviour 0.26 ** 0.25 ** 0.11
Cat vocalisation episodes 0.05 —0.05 0.07
Destructive cat behaviour 0.05 0.12 0.10
Affectionate physical contact
with the cat 0.10 —0.02 0.17
Cat soiling in the house 0.06 0.13 0.09
Close proximity to the cat 0.22% 0.17 0.17
Physical health of the cat 0.16 0.22% —0.01

Note. * p < 0.05. ** p < 0.01.

3.4. Engagement in Cat—Human-Related Factors (H4)

In relation to H4 (diagnostic group differences in CHRF engagement), three CHRFs
displayed significant differences in engagement between the four diagnostic groups. Firstly,
for feeding the cat, the difference between the mean ranks of 61.11 (Group 1, Mdn =9),
54.13 (Group 2, Mdn = 9), 84.83 (Group 3, Mdn = 16), and 71.14 (Group 4, Mdn = 12.5)
were significant, H (3, n = 127) = 8.28, p = 0.041. The mean rank for Group 3 (ADHD)
was significantly higher than the mean rank for Group 2 (autism), p = 0.047. None of
the other comparisons were significant after adjustment for multiple testing. Secondly,
for witnessing cat vocalisation episodes, the difference between the mean ranks of 58.13
(Group 1, Mdn = 12), 57.80 (Group 2, Mdn = 10.5), 76.03 (Group 3, Mdn = 32), and 80.25
(Group 4, Mdn = 24.5) were significant, H (3, n = 127) = 8.42, p = 0.038. However, post
hoc pairwise comparisons using Dunn’s test with adjustment failed to identify specific
significant pairwise contrasts. Finally, for affectionate physical contact with the cat, the
difference between the mean ranks of 56.56 (Group 1, Mdn = 22), 63.95 (Group 2, Mdn = 32),
82.70 (Group 3, Mdn = 35), and 71.61 (Group 4, Mdn = 35) were significant, H (3, n = 127)
= 7.86, p = 0.049, although again no individual pairwise comparisons remained signifi-
cant following adjustment. The other eight CHRFs showed no significant differences in
engagement between groups.

Overall, these findings indicate limited support for H4, as, although there were
some group differences in feeding, vocalisation, and affectionate physical contact, en-
gagement in most CHRFs did not differ significantly between neurodivergent and non-
neurodivergent participants.

4. Discussion

The present study investigated the well-being of neurodivergent and non-neurodivergent
adult cat owners in the context of everyday cat-human relationships over a seven-day period.
In line with H1 and H2, higher autistic and ADHD traits were associated with greater anxiety,
depression, and suicidality, and autistic and AuADHD groups reported elevated anxiety
(and, for autistic adults, elevated depression) compared with adults without a formal
diagnosis (Capp et al., 2024; Hedley & Uljarevi¢, 2018; Hollocks et al., 2019; Lai et al.,
2019; Zahid & Upthegrove, 2017). H3 received partial support as only a small subset of
predominantly strain-related CHRFs (i.e., perceived inability to provide for the cat, anxious
cat behaviour, close proximity to the cat, and poorer cat physical health) were associated
with poorer mental health, whereas most CHRFs showed no reliable associations with
distress (Barcelos et al., 2020, 2023a; Corréa et al., 2021; Ravenscroft et al., 2021). H4 received
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only limited support as there were some group differences in feeding, cat vocalisation
episodes, and affectionate physical contact, but engagement in most CHRFs did not differ
significantly between neurodivergent and non-neurodivergent participants. Overall, these
findings suggest that both autistic/ ADHD traits and diagnoses are meaningfully associated
with mental health in adult cat owners and that specific high-burden CHRFs are linked
to poorer well-being, while patterns of everyday cat engagement are broadly similar
across groups.

4.1. Neurodiverse Traits and Well-Being

The results support H1, which predicted significant positive correlations between
autistic traits, ADHD traits, and poorer well-being (i.e., anxiety, depression, and suicidality).
Individuals with higher levels of autistic and ADHD traits reported greater rates of anxiety
and depression and were at increased risk of suicidality, mirroring previous trait-based
findings in community and clinical samples (Capp et al., 2024; Cassidy et al., 2018; Garcha &
Smith, 2023; Jolliffe et al., 2023; Rai et al., 2018; Sun et al., 2024). These data reinforce the view
that autistic and ADHD traits, conceptualised dimensionally rather than categorically, have
meaningful implications for mental health. This dimensional pattern is important because
many individuals with substantial autistic or ADHD traits experience barriers to timely
diagnosis and tailored intervention, including under-recognition in some demographic
groups and limited access to specialist assessment (Griffith et al., 2011; Kooij et al., 2018;
Pilling et al., 2012; Raymaker et al., 2017; South et al., 2020). Our findings therefore support
calls for mental health support to be sensitive to trait load and functional impact rather
than restricted solely to those with confirmed diagnoses (Landry & Chouinard, 2019). They
are also consistent with prior work documenting substantial overlap in autistic and ADHD
traits and shared or interacting symptom profiles (Ghirardi et al., 2019; Mayes et al., 2012;
Panagiotidi et al., 2019; Taylor et al., 2015), and with evidence that co-occurring autism and
ADHD is common (Rong et al., 2021). Extending this literature to adult cat owners indicates
that the presence of a companion animal does not eliminate underlying vulnerabilities, in
line with research suggesting that pets can support but do not fully buffer mental health
difficulties in neurodivergent and other clinical populations (Atherton et al., 2023a; Barcelos
et al., 2021b; Brooks et al., 2018; Hawkins et al., 2021).

4.2. Formal Diagnoses and Well-Being

H2 predicted that adults with formal diagnoses of autism, ADHD, or co-occurring
autism and ADHD would report poorer well-being than adults without a diagnosis. This
was partially supported. Anxiety and depression were significantly higher in autistic
adults than in adults without a diagnosis, and anxiety was elevated in the AuADHD group,
consistent with meta-analytic evidence of high rates of anxiety and depressive disorders
and complex psychiatric comorbidity in autistic adults (Hollocks et al., 2019; Hossain et al.,
2020; Lai et al., 2019). These findings add to concerns that mental health provision for
autistic adults remains limited or poorly tailored (Pilling et al., 2012) and underscore the
need to identify factors that may support or undermine well-being, including pet-human
relations (Barcelos et al., 2021b; Brumpton & Kargas, 2026; Howlin & Taylor, 2015; National
Collaborating Centre for Mental Health, 2012; Segers & Rawana, 2014). In contrast, adults
with ADHD alone did not report significantly higher anxiety or depression than adults
without a diagnosis, despite prior evidence of elevated mood and anxiety disorders in this
group (Agnew-Blais et al., 2018; Choi et al., 2022; Fayyad et al., 2016). This likely reflects
limited power for subgroup comparisons, given the relatively small ADHD-only group
(n = 15), as also noted in our power analysis and Limitations (Faul et al., 2007; Greenland
etal., 2016). Suicidality did not differ significantly between diagnostic groups, although the
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omnibus test approached significance, in line with broader work linking both autism and
ADHD to elevated suicide risk (Hedley & Uljarevi¢, 2018; Hinshaw et al., 2012; Septier et al.,
2019; Zahid & Upthegrove, 2017). Overall, these findings indicate that poorer well-being
in neurodivergent adults is not uniform across all diagnostic categories and all outcomes.
Anxiety appears particularly elevated in autistic and AuADHD individuals, depression
is especially elevated in autistic adults, and differences in suicidality may require larger
samples to detect.

4.3. Cat-Human-Related Factors and Well-Being

Consistent with H3, a small number of cat-human-related factors were positively
correlated with anxiety, depression, and suicidality. Perceived inability to provide for the
cat was associated with greater depression and suicidality; anxious cat behaviour was
associated with greater anxiety and depression; close proximity to the cat was associated
with greater anxiety; and poorer cat physical health was associated with greater depression.
These findings parallel dog-owner research using the pet-human-related factors framework,
where caregiving strain, problematic animal behaviour, and concerns about the animal’s
health have been linked to diminished well-being (Barcelos et al., 2020, 2021a, 2023a;
Corréa et al., 2021), and are consistent with evidence that chronic companion-animal health
and behavioural problems can adversely affect owner affect and stress (Amat et al., 2016;
Applebaum et al., 2020; Johnson et al., 2021; Ravenscroft et al., 2021). Although effect
sizes were small, this pattern fits the expectation that everyday CHRFs make incremental
contributions to mental health alongside many other psychosocial risk and protective
factors (Greenland et al., 2016; Rodriguez et al., 2021). In contrast to some dog-owner
studies, aggressive and destructive cat behaviours were not robustly associated with poorer
well-being in the present sample (Barcelos et al., 2020, 2023a). Species-related differences
may partly explain this discrepancy. For instance, companion dogs are more frequently
referred for behavioural problems, and problematic feline behaviour often manifests as
anxiety, withdrawal, and vocalisation rather than overt aggression (Denenberg et al.,
2005; Howell et al., 2017). As such, caregiver strain in cat owners may arise more from
managing ongoing anxiety-related issues and health concerns than from isolated incidents
of aggression, in line with reports of owner stress associated with anxious or unwell cats
(Amat et al., 2016; Applebaum et al., 2020; Johnson et al., 2021; Ravenscroft et al., 2021).

Notably, the positive association between close proximity to the cat and anxiety was
unexpected given prior work indicating that psychological closeness and time spent in
proximity to companion animals can support eudaimonic and hedonic well-being and
buffer stress (Barcelos et al., 2021a; Ein et al., 2018; Ravenscroft et al., 2021; Sugawara et al.,
2012; Teo et al., 2022). One plausible explanation is that more anxious owners may actively
seek out physical closeness with their cat as a short-term regulatory strategy. Because
our data are cross-sectional and rely on seven-day retrospective self-reports, we cannot
determine directionality, that is, whether proximity increases anxiety or anxiety motivates
proximity. Future longitudinal and experience-sampling designs will be needed to test
these possibilities (Barcelos et al., 2023a).

Finally, the present study is, to our knowledge, the first to apply a pet-human-related
factors framework quantitatively to cat-human relationships in a neurodiverse-inclusive
adult sample (Barcelos et al., 2023a; Ravenscroft et al., 2021). In line with arguments from
dog-human work, our findings suggest that intentionally reducing high-burden CHRFs,
such as perceived inability to provide for the cat, or managing anxious or chronically unwell
cats, may enhance the psychosocial benefits of cat ownership (Barcelos et al., 2021b). This
has practical implications for collaborative work between mental health professionals and
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animal behaviour and welfare specialists, particularly given evidence that autistic adults
may perceive barriers to successful pet care (Atherton et al., 2023a; Barcelos et al., 2024).

4.4. Engagement in Cat—-Human-Related Factors

H4 predicted that adults with formal diagnoses of autism, ADHD, or co-occurring
autism and ADHD would report greater engagement in CHRFs involving shared interac-
tion (e.g., affectionate physical contact and close physical proximity) than adults without a
diagnosis, in line with evidence that neurodivergent individuals often experience elevated
distress and may seek psychosocial support through relationships with companion animals
(Atherton et al., 2023a; Barcelos et al., 2021b; Choi et al., 2022; Hollocks et al., 2019). This pre-
diction received only limited support as, for most CHRFs, no significant group differences
in engagement were observed, suggesting that neurodivergent and non-neurodivergent
adults engaged with their cats in broadly similar ways in everyday life.

Three CHRFs showed significant omnibus group differences (i.e., feeding the cat,
cat vocalisation episodes, and affectionate physical contact). Individuals in the ADHD
group fed their cats more frequently than autistic individuals, and neurodivergent par-
ticipants tended to report somewhat higher levels of affectionate physical contact than
non-neurodivergent participants, although post hoc contrasts were modest and often did
not survive adjustment. Feeding has been linked to improved eudaimonic and hedonic
well-being in cat owners (Ravenscroft et al., 2021), and it is possible that some individuals
engage more often in caregiving routines when seeking positive affective states, though
empirical evidence on human-animal interactions in ADHD remains limited (Busch et al.,
2016; Schuck & Childress, 2023). Taken together with the largely null findings for other
CHRFs, these results suggest that relationships with cats, as with dogs, may offer broadly
comparable forms of interaction across neurodivergent and non-neurodivergent adults
(Atherton et al., 2023b; Barcelos et al., 2023a, 2021a). In combination with the CHRF-well-
being associations discussed above, this pattern implies that the quality and context of
specific cat-human interactions may be more important for mental health than overall
engagement frequency per se.

4.5. Limitations and Future Directions

Several limitations should be considered when interpreting these findings. First,
formal diagnoses of autism, ADHD, and co-occurring autism and ADHD were self-reported
and could not be independently verified. Although this approach is common in survey
research, it introduces the possibility of misclassification and underscores the need for
future work combining self-reports with clinical verification where feasible (Griffith et al.,
2011; Pilling et al., 2012). Second, the ADHD-only group was relatively small (n = 15), which
limited statistical power to detect between-group differences, particularly for depression
and anxiety, and likely contributed to the near-significant omnibus effect for suicidality.
Our power analysis indicated that the overall sample size was adequate for detecting
medium-high-sized correlations and omnibus group effects, but not small effects or some
subgroup contrasts (Faul et al., 2007; Greenland et al., 2016). Third, the sample was
predominantly female and largely based in the UK, a pattern frequently observed in
human-animal interaction research (Herzog, 2021) but one which limits the generalisability
of the findings to more diverse populations. Fourth, all measures relied on self-reports of
experiences over the past seven days. This permitted fine-grained, recent reflections on
well-being and CHRFs but is inherently cross-sectional and retrospective, preventing strong
inferences about temporal ordering and directionality (e.g., whether anxiety motivates
increased proximity to the cat or vice versa). Future research should therefore apply this
framework using longitudinal and experience-sampling designs and with larger, more
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representative samples to test the robustness and temporal dynamics of the associations
reported here (Barcelos et al., 2023a; Rodriguez et al., 2021). Fifth, we examined multiple
CHREFs in relation to several mental health and neurodiversity indices. Although we used
Bonferroni-corrected Dunn tests for group comparisons, we did not formally correct for
multiple testing in the correlation analyses. In line with contemporary recommendations,
we therefore emphasise the pattern and plausibility of effects rather than any single p-value
or threshold (Greenland et al., 2016), and future work could use multivariate approaches or
dimension-reduction techniques to summarise CHRFs. Future studies could also broaden
the range of outcomes examined. In particular, assessing positive well-being indicators
(e.g., life satisfaction, meaning in life, and social connectedness) alongside distress could
deepen understanding of the complex and bi-directional nature of cat-human relationships
(Barcelos et al., 2023a; Rodriguez et al., 2021). It will also be important to explore whether
neurodivergent individuals show species-specific preferences or derive differential benefits
from different companion animals, given emerging evidence that dog ownership can
support mental health and buffer suicidality in autistic adults (Barcelos et al., 2021b).
Finally, potential mediating and moderating factors such as personality, attachment to the
pet, and social support (Atherton et al., 2023a; Bao & Schreer, 2016; Miltiades & Shearer,
2011) warrant investigation to clarify when and for whom cat-human relationships buffer
or exacerbate psychological distress.

5. Conclusions

Pet-human-related factors frameworks provide a structured way to consider the bi-
directional impact of specific pet-human activities and circumstances on human well-being
(Barcelos et al., 2023a). Applying this sort of framework may help resolve inconsistencies
in previous work on pet ownership and mental health by capturing both the supportive
and the burdensome aspects of caregiving (Scoresby et al., 2021; Wells, 2019). The present
study extended this framework to cat-human relationships in neurodiverse individuals,
addressing a notable gap in the literature on both neurodiversity and companion animals
(Atherton et al., 2023a; Ravenscroft et al., 2021).

In line with H1 and H2, we found that autistic and ADHD traits were associated with
reduced well-being and that autistic and AuADHD adults, in particular, reported elevated
anxiety (and, for autistic adults, elevated depression) compared with adults without a
formal diagnosis, reinforcing evidence of heightened distress in neurodiverse populations
(Capp et al., 2024; Hedley & Uljarevi¢, 2018; Hollocks et al., 2019; Lai et al., 2019; Zahid &
Upthegrove, 2017). These findings emphasise the necessity of improving mental health
support for autistic and AuADHD adults (Pilling et al., 2012) and of considering both
dimensional traits and diagnostic status when assessing risk.

Consistent with H3, four CHRFs (i.e., perceived inability to provide for the cat, anxious
cat behaviour, close proximity to the cat, and poorer cat physical health) were associated
with negative well-being outcomes, paralleling prior work on dog-human-related factors
(Barcelos et al., 2020, 2021a; Corréa et al., 2021). These findings reiterate the bi-directional
nature of pet-human-related factors, which has rarely been quantified in cat-human
relationships (Ravenscroft et al., 2021), and suggest that reducing high-burden CHRFs may
be a pragmatic target for interventions aiming to support neurodivergent cat owners.

Finally, H4 received only limited support. Although there were some group differences
in feeding, vocalisation, and affectionate physical contact, overall engagement in CHRFs
did not differ substantially between neurodivergent and non-neurodivergent individuals.
This pattern suggests that relationships with cats, as with dogs (Barcelos et al., 2023a, 2021a),
may offer broadly comparable forms of interaction across groups, rather than reflecting a
uniformly heightened reliance on cats for support in neurodivergent adults.
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Taken together, these findings underscore the importance of considering both neu-
rodiversity and specific cat-human-related factors when evaluating the mental health of
adult cat owners. They also highlight the potential value of collaborative work between
mental health professionals and animal behaviour/welfare specialists in identifying and
mitigating high-burden CHRFs, with the aim of maximising the psychosocial benefits of
cat-human relationships while minimising associated risks. Future research with larger
and more representative samples, and with longitudinal designs, will be essential to test
the robustness and causal direction of the associations reported here.
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Abstract: Evidence suggests that autistic children spend less time engaging in social
interactions than their neurotypical peers which can negatively impact their wellbeing.
Researchers, educators, and parents must consider how we address this. A possible
facilitator of autistic children’s social skills and a protective factor for their psychological
health is the role of pets and the human-pet bond. The study examined parental reports of
autistic children’s attachment to their pet (dog or cat), positive and negative behaviours
with that pet, and how this relates to prosocial behaviour, peer problems, and psychological
health (emotional difficulties, conduct problems, hyperactivity /inattention). Sixty-five
parents with an autistic child completed quantitative measures to assess these variables.
Participants also completed qualitative questions aimed at understanding their perceptions
of the impact of pets on their child. A regression analysis showed that children’s positive
behaviour towards the pet predicted their prosocial behaviour (8 = 0.40 p = 0.006). No
other regression models were statistically significant. A thematic analysis of the qualitative
responses highlighted four themes in relation to parents’ perceptions of the positive impacts
of pets on their child. These were (1) Anxiety, Emotion Regulation, and Sleep; (2) Understanding
of Self and Other; (3) Communication, Friendships, and Social Interactions; and (4) Comfort
and Psychological Health. One theme was identified in relation to the negative impact
of pets: (5) Pet-Related Anxiety and Concerns. The findings have implications which can
inform guidelines to help parents make decisions about pet ownership and how to foster
meaningful relationships between autistic children and their pets.

Keywords: pets; autism; wellbeing; parental reports

1. Introduction

Autism is a form of neurodivergence that affects 1 in 100 children globally (World
Health Organization, 2023). Although autism is heterogeneous in nature, it commonly
includes differences in social communication and interaction; repetitive and restrictive
behaviours; under- or over-sensitivity to sensory information; strict adherence to routines;
highly focused interests; and high anxiety and emotional problems (American Psychiatric
Association, 2013). Autistic children have the desire to participate in social interactions but
can face difficulties in trying to do so (Frith, 2004). This may be explained by differences
in communication styles, given that autistic individuals show highly successful nuanced
socio-communicative abilities when among others of a similar neurotype (Crompton et al.,
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2020). Thus, autistic individuals may be more socially comfortable with other autistic
people rather than neurotypical people, and this can make the initiation and maintenance
of social relationships with neurotypical children challenging. Autistic children often spend
less time engaging in social interactions and are less likely to initiate social contact with
peers (Y. Chen et al., 2021). This is problematic given that negative relationships with peers
can impact upon depressive and anxiety symptoms among autistic children (Greenlee et al.,
2020). Additionally, McKinlay et al. (2022) found that the perception of ‘not fitting in” and
lack of friendships between autistic children and their peers were related to poor wellbeing.

Research has shown that autistic children score higher on emotional symptoms, peer
problems, conduct problems, and hyperactivity (Grasso et al., 2022; Russell et al., 2013;
Salayev & Sanne, 2017) and lower on prosocial skills (Wang et al., 2022) than neurotypical
children as measured via the Strengths and Difficulties Questionnaire (SDQ; Goodman,
1997). Evidence has shown that autistic children commonly report feelings of isolation,
loneliness, and social anxiety (Dean et al., 2023; Fuentes et al., 2023; Lasgaard et al., 2010).
This has a cyclical effect, in that social exclusion leads to symptoms of anxiety and de-
pression, which, in turn, influences the social interactions autistic children have with their
peers. Psychosocial interventions, such as Cognitive Behavioural Therapy (Hillman et al.,
2020; Kreslins et al., 2015; Spain et al., 2017) and social skills training (Factor et al., 2022;
Schohl et al., 2014), have shown promise in breaking this cycle. However, more research
is needed to consider how to enhance social relationships and wellbeing among autistic
children who may not have access to such programmes. Given that there is increasing
interest in home-based interventions in improving the lives of autistic individuals (e.g.,
Green et al.,, 2010; Mullan et al., 2021) and the importance of family relationships and the
home environment, a possible facilitator of social skills and protective factor for wellbeing
is the role of pets and the human-pet bond.

Human-animal interactions (HAIs) research has commonly involved the use of ther-
apy animals, showing the benefit of such animals to autistic people. In experimental
settings, HAIs have had positive impacts on autistic children, such as increasing social
interactions, socioemotional abilities, communication skills, conversational engagement,
eye gaze, and reduced sensory sensitivities and feelings of social isolation (Ang & Mac-
Dougall, 2022; Grigore & Bazgan, 2017; London et al., 2020; O’Haire, 2013). Further, Rehn
et al. (2023) examined data from seven randomised controlled trials and found that partici-
pation in animal-assisted therapy (AAT) resulted in positive trends within cognitive, social,
emotional, behavioural, and physical domains for children and adolescents. Such research
is promising and shows the benefits of animals to autistic children. However, it should
be noted that this work has focused only on therapy animals, with relatively less work
examining the role of family pets. Not every family will have the resources or access to AAT
programmes, but it is more likely that families have pets. In 2024, the PDSA found that, in
the UK, 51% of UK households had pets (28% owned a dog; 24% owned a cat). Findings
from the AAT literature may not translate to pets, given that animals involved in AAT
are commonly highly trained and the animal is present during a therapeutic intervention
only, and so a strong child-animal bond may not be present. There are marked differences
between a highly trained therapy animal, in a controlled and predictable environment, and
a family pet (Meehan et al., 2017).

Pets are an important part of family life, and children often develop strong bonds to
their companion animals, which can facilitate positive developmental outcomes for young
people (Goh et al., 2023; Hawkins et al., 2023; Lisk & Lawson, 2024; Mehrotra et al., 2024).
Pets can also provide physical and emotional support to humans at times of need (see
Shoesmith et al., 2021). Further, N. R. Y. Chen et al.’s (2024) meta-analysis found positive
relationships between pet ownership and human pro-sociality. Another positive outcome
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is the social-facilitating effects of pets. Pets may act as “social lubricant”, in that they
provide a normalising effect and a safe topic of interest and conversation starter for autistic
individuals (O’Haire, 2013). Some evidence suggests that parents report benefits of pets to
their autistic child’s social skills, such as encouraging positive interactions with others and
play behaviours (Carlisle, 2014; Carlisle et al., 2020). One such mechanism through which
pets can facilitate socioemotional health benefits is through facilitating parent—child conver-
sations about emotions and mental states (Reider et al., 2023). Bystrom and Persson (2015)
argued that pets can expand social contacts, reduce anxiety, and facilitate learning among
autistic children. Hawkins and Williams (2017) showed that pet attachment scores differed
depending on pet type and child gender, but that an attachment to a pet can significantly
increase the likelihood of increased prosocial behaviours among neurotypical children.
Moreover, high-quality child—pet relationships can improve childhood developmental
outcomes, including positive mental wellbeing (Kerns et al., 2023a, 2023b). However, it
should be noted that research with an adult population has suggested a negative impact of
pet attachment on wellbeing (e.g., Ellis et al., 2024b). Although these findings may not gen-
eralise to a child sample (for example, Scoresby et al.’s (2021) systematic review suggested
a more positive impact of pets on wellbeing for children than adults), the work illustrates
the importance of understanding the child—pet relationship and pet-related behaviours
rather than simply ownership among autistic children. It should be noted that child—pet
relationships should develop under adult supervision to ensure the animal’s needs are
being met.

Pets do not automatically play an unequivocal role in every family and to every child.
Having a family pet comes with increased costs and responsibilities to meet the animal’s
needs. With certain pets, there is a risk of injury, such as dog bites (Schalamon et al., 2006).
Children do not always engage in positive interactions with their pets (e.g., can display
accidental and intentional harm); such interactions have been associated with poorer child—-
pet attachments and worse child outcomes, such as increased emotional and behavioural
problems and poorer wellbeing (Hawkins et al., 2022, 2023; Wauthier et al., 2022). Further,
such behaviours are also likely to have a negative impact on the animal’s physical and
psychological wellbeing, which is problematic. It is important to examine the types of
interactions that exist between autistic children and their pets due to the possible impact
on both the child—pet relationship and child outcomes. Further, studies have focused
predominantly on dog ownership, yet cats are the second most common pet within UK
families, and emerging research has suggested that high-quality relationships may exist
within child—cat dyads (Bould et al., 2018; Muldoon et al., 2019). Thus, it is important to
consider children’s relationships and interactions with both dogs and cats to understand
how pets may impact upon social outcomes and psychological health for autistic children.

This study examined parental reports of autistic children’s attachment to their pet (dog
or cat), positive and negative behaviours with that pet, and how this relates to prosocial
behaviour, peer problems, and psychological health (emotional difficulties, conduct prob-
lems, hyperactivity/inattention), controlling for sensory sensitivities, through standardised
quantitative measures. We hypothesised that parental reports of child—pet attachment
and positive child—pet behaviour would be positively related to prosocial behaviour and
negatively related to peer problems, emotional symptoms, conduct problems, and hyperac-
tivity. We also expected that parental reports of negative child—pet behaviour would be
negatively related to prosocial behaviour and positively related to peer problems, emo-
tional symptoms, conduct problems, and hyperactivity /inattention. This study also aimed
to examine qualitative parental responses to understand lived experience of the positive
and negative impacts of the child—pet relationship and child—pet interactions for autistic
children. This study has significant importance in providing families with valuable insights
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into the potential effects of children’s relationships with family pets. The findings have
implications for developing materials that will equip parents with practical guidelines on
fostering meaningful and safe relationships between autistic children and their pets, which
could ultimately improve child outcomes while ensuring pet welfare.

2. Method
2.1. Design and Participants

The current study employed a mixed-method, cross-sectional design using an online
survey with parent-report-standardised quantitative measures and open-ended questions
to collect qualitative responses. Purposive sampling was used, whereby parents with
autistic children were recruited through online advertisements on social media, such as
posting a flyer and link to the study on Facebook groups for parents with autistic children
and groups for pet owners and advertising on X (formerly known as Twitter) with retweets
from autism organisations and human-animal research groups. Parents were therefore
self-selected and chose themselves whether to participate.

Following data cleaning and the removal of missing data (n = 18), the final sample
included 65 parents of autistic children. This sample size was appropriate for the intended
analyses based on priori power analysis using G* Power (Faul et al., 2009). Parents were
aged between 31 and 53 years; the majority (n = 45) were married, were from the UK
(n =55), and were White/Caucasian (n = 58). Children were aged between 5 and 15 years
(mean age = 11 years 7 months), and there were 32 girls, 32 boys, and 1 parent chose not to
provide this information. Most children (n = 34) had one sibling, but some had two (n = 12)
or more than two (n=9). All but five children had a confirmed autism diagnosis. The age at
diagnosis ranged from 3 years to 12 years (M = 6 years 9 months). Boys received a diagnosis
at a lower average age (M = 5 years 9 months) than girls (M = 7 years 2 months). Most
children (n = 40) had received some sort of support or intervention, such as school support,
speech and language therapy, or art or play therapy. None of the parents mentioned
animal-assisted therapy (AAT) or classroom support dogs.

Most children had an additional clinical diagnosis or difficulty as identified by parents,
these included ADHD (n = 11), Tourette’s (n = 4), dyslexia (n = 4) and other learning
disabilities (n = 2), anxiety (n = 9), depression (n = 2), obsessive-compulsive disorder (OCD)
(n = 3), post-traumatic stress disorder (PTSD) (n = 1), sensory-processing disorders, such
as Irlen syndrome, or sensitivities (n = 8), development coordination disorders, including
dyspraxia (n = 5) and cerebral palsy (n = 1), fine motor skill issues (n = 1), hypermobility
(n = 1), macrocephaly and demand avoidance (n = 1), and attachment issues (n = 1).

Dog ownership numbers included one dog (n = 34), two dogs (n = 10), and four dogs
(n =1). Cat ownership numbers included one (n = 21), two (n = 18), three, or more cats
(n =2). A total of 12 children had other types of pets, such as rabbits. If children had both
dogs and cats or multiple pets (n = 41), they were asked to answer the survey questions
based on one pet dog or cat. They were asked to “please select ONE pet to base the rest
of your answers on. You may wish to choose the pet that your child is most bonded to,
or spends the most time with, or has had the longest”. A total of 38 parents based their
answers on a child’s pet dog, and 27 based their answers on a child’s pet cat. The age of
pets ranged from 9 months to 18 years. The average age of the child when their parent
acquired the pet was 6 years 7 months, with seven children being under 1 year, or the pet
was in the family prior to the child’s birth. Given the possible impact on pet attachment,
36 parents reported that their child helped to choose the pet, 31 children believed the pet
was their own, and 27 parents reported that their child helped to name the pet.
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2.2. Procedure

This study was conducted according to British Psychological Society’s (BPS) ethical
guidance and the Data Protection Act (2018) and was approved by the institutional ethics
committee of the host university (approval number: 16542:13819). It is also important to
note that the research team was experienced in collecting data from neurotypical samples
and was therefore confident in data handling. The online survey was hosted on Ques-
tionPro. At the start of the survey, parents viewed a lay summary of the project and an
information sheet before deciding whether to participate. Parents then provided informed
consent through an online consent form before being directed to the survey questions. The
survey took approximately 20 min to complete. At the end of the survey, parents viewed a
debrief form and could opt into a prize draw to win a £20 Amazon voucher.

2.3. Measures

Demographics: Basic demographics of the parent were collected, including age and
gender identity, relationship status, country of residence, and race. Basic demographics
of the child included child gender and age, number of siblings, autism diagnosis and any
other existing clinical diagnosis, age at time of diagnosis, and whether child was/had
received any intervention for their autism.

Pet ownership: Basic questions relating to the pet included number of pets, types of
pets, pet size (dogs only), pet breed (if known), age of pets, the age of the child during pet
acquisition, whether the child helped choose or name the pet, whether the child believed
their pet belongs to them, whether the child sleeps with the pet at night time, the amount of
time spent with the pet during weekdays and weekends, whether the pet had ever injured
the child, and the reason for pet acquisition. Parents were also asked whether their child
was responsible for any care-taking duties of the pet (e.g., walking, feeding, grooming,
cleaning up after).

Child behaviour toward the pet dog: Parents were asked to report on the observed
frequency of their child’s behaviour toward their pet. This measure has 29 items with
13 items relating to positive/benign behaviours and 16 items relating to negative behaviours
(Arhant et al., 2017; Hawkins et al., 2022). Example items from the positive behaviour
subscale are ‘speak to the pet’, ‘leave the pet alone when it is resting’, and ‘feed the pet’.
The negative behaviour subscale includes items for both intentional harm (e.g., ‘inflict pain
deliberately on the dog’), and unintentional harm (e.g., ‘inflict pain accidentally on the pet,
e.g., stepping on’). Other example items include ‘verbally scold the pet’, ‘throw objects at
the pet’, and ‘wake the pet when sleeping’. Each item is rated from 1 ‘never’ to 6 ‘very often’,
and the average frequency of behaviours for each subscale was calculated with higher
scores reflecting more of that behaviour. We found good internal consistency for both the
positive (o« = 0.82) and negative behaviour subscales (x = 0.81).

Child—pet attachment: The CENSHARE Pet Attachment Survey (CENSHARE-PAS;
Holcomb et al., 1985) is a child self-report measure and so was adapted to be suitable
for parents to report on their child’s relationship to their pet for the current study. The
measure was adapted through minor wording adjustments, such as changing “you talk
to your pet as a friend” to “your child talks to your pet as a friend’. The original measure
contains 27 items rated on a 4-point Likert scale from 1 ‘almost always’ to 4 ‘almost never’.
Additional items have been added in recent studies (Hawkins et al., 2022, 2023) to capture
missed fundamental aspects of pet attachment, including pets as a safe-haven and pets as
a safe-base (e.g., “your pet helps your child to enjoy exploring new places)” and so were
also included in the current study. Mean attachment scores are calculated, with higher
scores indicating greater attachment. This is a widely used measure for pet attachment that
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is suitable for the age range tested. This measure has demonstrated strong psychometric
properties and validity. We found high internal consistency of the scale (x = 0.93).

Strengths and Difficulties: The SDQ (Goodman, 1997) is a 25-item scale that measures a
child’s internalising and externalising problems based on children’s behaviour and feelings
over the past six months and is commonly used as a wellbeing indicator (Goodman et al.,
2000). The measure has five subscales: emotional symptoms, conduct problems, hyperactiv-
ity, peer problems, and prosocial behaviour. Example items from the emotional symptoms
scale are ‘Often unhappy, downhearted” and ‘Many worries, often seems worried” (« =
0.83). Example items for the conduct problems subscale include ‘Often has temper tantrums
or hot tempers” and ‘Often lies or cheats’ (x = 0.62). Hyperactivity is assessed with items
such as ‘constantly fidgeting or squirming’ and ‘easily distracted, concentration wanders’
(0c = 0.66). The peer problem subscale items include ‘rather solitary, tends to play alone’
and ‘has at least one good friend’ (« = 0.56). Finally, the example items from the prosocial
behaviour subscale include ‘considerate of other people’s feelings” and ‘shares readily
with other children’ (« = 0.82). Each item is rated as either 0 ‘not true’, 1 ‘somewhat true’ or
2 ‘certainly true’ (some items are reverse scored), and total scores for each subscale were
calculated.

Sensory sensitivities: The Parent-completed Glasgow Sensory Questionnaire (rGSQ-P;
Smees et al., 2023) has 24 items that are equally distributed across seven sense domains
(visual, auditory, gustatory, olfactory, tactile, vestibular, proprioception). Example items
include ‘ever complain of bright lights hurting his/her eyes or causing a headache?’, ‘dislike
loud noises?’, and ‘complain about the labels in clothes and ask for them to be taken out?’
Items are rated from 0 to 4: ‘never’ to ‘always’ (o« = 0.92).

Open-ended questions: Qualitative questions were included for parents to provide more
details about their child’s relationship and interactions with the pet. These questions
focused on the perceived positive and negative impacts of the child—pet relationship.
Parents were asked, ‘Do you think that your pet dog or cat has had any positive impacts on
your child, particularly in relation to their autism?” and ‘Do you feel that your pet dog or
cat has had any negative impacts on your child, particularly in relation to their autism?’.

2.4. Data Analysis

Frequencies were calculated to explore children’s pet responsibilities, co-sleeping
behaviour, and pet-related injuries. A Multiple Analysis of Variance (MANOVA) was
then conducted to determine mean differences in scores for pet-positive and -negative
behaviours, pet attachment, and each subscale of the SDQ as a result of dog or cat own-
ership. A correlational analysis was conducted to understand relationships between the
study variables. Based on these correlations, hierarchical multiple regression analysis was
then carried out to examine predictive validity of (1) pet-positive behaviour on children’s
prosocial behaviour while controlling for the child’s age, gender, and sensory sensitiv-
ity and (2) pet attachment and positive pet behaviour on children’s emotional problems
while controlling for the child’s age, gender, and sensory sensitivity. All assumptions of
regression were met.

Finally, Braun and Clarke’s (2006, 2013) process of thematic analysis was used to anal-
yse the responses to the open-text questions. This approach involves (1) familiarisation of
the data through reading and re-reading the data; (2) producing initial codes; (3) searching
for themes in the codes; (4) reviewing and editing themes; (5) naming and defining ‘themes’
into easily understood concepts; (6) reporting data. Themes were identified based on their
relevance to the research questions and if they occurred commonly across all participants.
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3. Results
3.1. Descriptive Statistics for Pet Responsibilities, Co-Sleeping, and Pet-Related Injuries

The majority of parents reported that children were responsible for some of the
caregiving duties of their pet (see Table 1).

Table 1. Frequencies for children’s pet responsibilities split by pet type.

et . . . Clean Up . Most Some
Responsibilities Walking Feeding Grooming After All Duties Duties Duties None
Dog owners (n = 38) 14 13 9 7 0 4 28 6
Cat owners (n = 27) n/a 9 2 1 0 1 17 9

Sleeping with the pet overnight: Five parents reported that their child slept with their
pet dog every night, and some reported that the dog slept on the bed most (n = 5) or some
of the time (n = 11). Four parents reported that their child slept with their pet cat every
night, and some reported that the cat slept on the child’s bed most (n = 5) or some (n = 12)
of the time.

Pet injuries to child: Five parents reported that their pet dog had previously injured
the child. Details provided highlighted that these incidents were mostly puppy bites or
scratches or were accidents such as when playing. One parent mentioned their dog gave
their child ‘a warning nip’, one mentioned that the dog was ‘too rough” and ‘over excited’
with the child, and one parent mentioned that their dog had ‘snapped” at their child. Six
parents reported that their pet cat had previously injured their child. Details provided
highlighted that these injuries were mostly scratches and bites; one parent reported that
their cat ‘lashes out” when over petted or handled by the child.

3.2. Differences in Variables According to Pet Type

The MANOVA was conducted to determine whether scores on pet attachment, pet-
positive and -negative behaviour, social inclusion variables (peer problems and prosocial
behaviour), and psychological health (emotional symptoms, conduct problems, hyperactiv-
ity /inattention) differed as a result of owning a pet cat or dog. Results showed that mean
scores were not significantly different as a result of pet type (F(14, 39) = 1.56, p = 0.131, Wilks’
A = 0.64). We therefore chose not to separate the data by pet type during further analysis.

3.3. Descriptive Statistics and Correlations Between Pet Attachment, Child—Pet Behaviour, and
Child Outcomes

Means, standard deviations, and bivariate correlation coefficients for the scales used
in the study are presented in Table 2. Pet attachment was positively correlated with posi-
tive (large effect) and negative child—pet behaviours (small effect); the more attached the
child was to the pet, the more likely they were to engage in both positive and negative
behaviours with the pet. Pet attachment was also positively correlated with emotional
problems (medium effect) and sensory sensitivities (medium effect); children with higher
pet attachment were more likely to have more emotional problems and sensory sensitivity.
Pet attachment was also correlated with gender (small effect). Given the way this variable
was coded, this result suggests that girls had higher attachment to their pet than boys.
Positive pet behaviour was positively correlated with prosocial behaviour (medium effect)
and emotional problems (small effect); children who engaged in positive behaviours with
their pet scored higher in prosocial behaviour but also higher in emotional problems. Neg-
ative pet behaviour was only positively correlated with sensory sensitivity (medium effect),
suggesting that children with higher sensory sensitivities also exhibited more negative
behaviours towards their pet. No other significant correlations were found in relation to
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pet attachment, pet behaviours, and internalising and externalising symptoms. It should be
noted though that sensory sensitivity was positively correlated with hyperactivity (medium
effect), conduct problems (medium effect), and emotional problems (medium effect). Based
on these findings, regressions were carried out to further examine predictors of prosocial
behaviour and emotional symptoms, given that these variables show relationships with
certain pet-related variables.

Table 2. Mean (and standard deviation) scores for measured variables.

Attch Pet_p Petn Proso Peer Hyper Emot Cond Sens Age Gend  Mean SD

Attch 0.77 **  0.27* 0.17 0.13 —-0.07 0.31* 0.17 0.38 ** 0.03 —0.27* 12377 2842
Pet_p 0.39* 031* 0.11 0.03 0.29 * 0.12 0.24 —0.08 —0.22 53.60 11.42
Pet_n —0.01 0.17 0.09 0.03 0.14 037*  —0.18 —0.24 27.95 9.13
Proso 0.04 —0.34* 0.06 —0.20 —0.13 —0.15 0.12 10.48 2.70
Peer —0.11 0.20 0.07 0.16 —0.01 —0.14 10.42 1.55
Hyper 0.00 0.33* 0.31* 0.10 —0.20 11.76 2.30
Emot 0.10 0.31* —0.09 —0.19 11.31 1.97
Cond 0.46 *** 0.14 0.16 8.19 1.47
Sens —0.07 —0.18 67.78  12.54
Age 0.19 11.79 7.75
Gend

*p <005 *p<0.01; ** p < 0.001; Age = child’s age; Gend = child’s gender; Attch = pet attachment;
Pet_p = pet-positive behaviour; Pet_n = pet-negative behaviour; Proso = prosocial behaviour; Peer = peer prob-
lems; Hyper = hyperactivity; Emot = emotional problems; Cond = conduct problems; Sens = sensory sensitivity.

3.4. The Predictive Role of Positive Child—Pet Behaviour on Children’s Prosocial Behaviour

Hierarchical multiple regression was used to examine the predictive role of positive
child—pet behaviour on children’s prosocial behaviour while controlling for the child’s age,
gender, and sensory sensitivity. Age, gender, and sensory sensitivity were added at Step 1.
Pet-positive behaviour was then added at Step 2.

The model was not significant at Step 1 (R? = 0.06 p = 0.415), suggesting that age,
gender, and sensory sensitivity were not predictive of the child’s prosocial behaviour.
Despite this, the model becomes significant at Step 2 with the inclusion of pet-positive
behaviour (R? = 0.202 RZChange =0.14 p = 0.006). Pet-positive behaviour was a significant
predictor of prosocial behaviour (3 = 0.40 p = 0.006). Children who engaged in more positive
behaviour with their pet were more likely to demonstrate more prosocial behaviour, as
reported by their parents. See Table 3.

Table 3. Pet-positive behaviour as a predictor of prosocial behaviour.

Step and Predictors R? R® Cpange Fchange B p
Step 1 0.06 0.06 0.97

Age —0.20 0.187
Gender 0.16 0.277
Sensory —0.07 0.611

Step 2 0.20 0.14 8.30 **

Age —0.19 0.170
Gender 0.24 0.096
Sensory —0.15 0.287

Pet_P 0.40 ** 0.006

**p < 0.01; Pet_P = pet-positive behaviour.

3.5. The Predictive Role of Positive Child—Pet Behaviour and Pet Attachment on Children’s
Emotional Problems

Hierarchical multiple regression was next used to examine the predictive role of
positive child—pet behaviour and pet attachment on children’s emotional problems while
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controlling for the child’s age, gender, and sensory sensitivity. Age, gender, and sensory
sensitivity were added at Step 1. Pet-positive behaviour and pet attachment were then
added at Step 2.

The model was not significant at Step 1 (R?> = 0.12 p = 0.104) or Step 2 (R? = 0.17
p = 0.302), suggesting that pet-positive behaviour and pet attachment were not predictive
of children’s emotional problems, as reported by their parents. See Table 4.

Table 4. Pet-positive behaviour and attachment as predictors of emotional problems.

Step and Predictors R? R? Cange Fchange B p
Step 1 0.12 0.12 2.17
Age —0.04 0.781
Gender —0.13 0.359
Sensory 0.29 0.045
Step 2 0.17 0.05 1.23
Age —0.05 0.720
Gender —0.09 0.547
Sensory 0.22 0.151
Pet_P 0.10 0.662
Pet_Attch 0.15 0.516

Pet_P = pet-positive behaviour; Pet_Attch = pet attachment.

3.6. Qualitative Analysis of Open-Text Questions

Thematic analysis was used to analyse the responses to the open-text questions. Four
themes were identified in relation to parents’ perspectives of the positive impacts of pets
on their child. These were (1) anxiety, emotion regulation and sleep; (2) understanding of
self and other; (3) communication, friendships, and social interactions; and (4) comfort and
psychological health. In relation to negative impacts, it should be noted that 31 participants
reported that there was no negative impact of pet ownership on their child. Despite this,
one additional theme was identified around negative impacts: (5) pet-related anxiety and
concerns. All themes are discussed below.

3.6.1. Theme 1: Anxiety, Emotion Regulation, and Sleep

It was commonly reported by parents that pet dogs and cats greatly helped children
to regulate their emotions and feel calmer; this also helped to settle children at bedtime,
helping them to feel ‘safe and secure’, thus improving their sleep quality. For example,
children liked having pets within the bedroom at night or shortly before sleeping;:

‘Our cat helps my son to settle at night when she lies on his bed. She makes him feel safe’

(Participant 2)

‘[Pet] helps [Child] to settle at night when she is in bed. [Child] struggles to sleep but
feels better when [Pet] is near to her’ (Participant 25)

Dogs and cats were reported to be a calming presence throughout the day too and,
importantly, helped children to regulate their emotions and reduce ‘meltdowns’, such as
through physical touch and affection, and a pet’s relaxed behaviour was reflected upon
the child:

‘When my son is having a meltdown, the dog will come over and just lay with him and
help him calm down’ (Participant 59)

‘Our dog is very relaxed when my daughter needs to cuddle her which helps her regulate
and calm down’ (Participant 65)

‘When he is emotionally struggling or in meltdown he seeks the dog. The dog also comes
over to him if he has had to be removed from a situation and calms him’ (Participant 49)

102



Behav. Sci. 2025, 15,419

Physical touch and proximity were also important for sensory stimulation for autistic
children, offering an outlet for sensory needs:

‘[Child] craves sensory input so stroking the cat helps him to calm down and he enjoys
her kneeding and purring. He would rather sit on the floor than move her from his chair
when she’s sleeping, he doesn’t want to upset her. It shows real care and affection and
that he cares about her feelings. More than he would most humans! He is very protective
of her’ (Participant 44)

One caregiver mentioned that their cat provided ‘pressure therapy’, lying on a child’s
body, helping them to regulate. Caregivers reported on their dog and cats” ability to
understand and respond to their child’s emotions, such as placing a paw on the child’s
body when they are upset, sitting nearby, or lying next to, or close to, the child, seemingly
to comfort them. Children were reported to confide in their pets when upset or worried,
such as cuddling them, and were reported to talk to their pet about their worries, rather
than going to a human family member. Children often accepted comfort from their pet
even when they refused comfort from their caregiver.

3.6.2. Theme 2: Understanding of Self and Other

Important cognitive processes seemed to be involved in child—pet relationships, such
as a child learning about their own emotions and feelings through understanding their
pet’s needs and feelings, for example, pets also missing caregivers when they are away,
pets also needing “alone time’, and pets also experiencing sensory overload:

“We do a lot of social modelling with him. So for example our daughter has very high
anxiety and leaving the house can be very difficult and being out of her safety zone. If I
am away from the house our dog really misses me, and so does she, but she can comfort
our dog and reassure him and in so doing is comforting herself and able to rationalize
that I am coming back via helping out dog’ (Participant 4)

‘[ think it helps her understand that people want and think different things’ (Participant 15)

‘He’s [child] very sensitive and understanding to the dog. And feels like they are very
similar, in that the dog gets sensory overload just like him. So they almost have an
understanding and he has developed a lot of patience for him’ (Participant 44)

The above quotes demonstrate how a pet can help a child understand their own feel-
ings. Examining parental reports highlights that pets could also aid children’s development
of theory of mind, that others have their own thoughts, wants, and needs. This in turn also
helped children to gain both understanding and patience. It was also highlighted that pets
helped children to understand irritation and arousal, as well as unpredictability, given that
pet care is not always predictable. Pets also provided children with a caregiving role and
sense of responsibility and accountability:

‘Learning to care for an animal and manage something that’s not always predictable’
(Participant 41)

3.6.3. Theme 3: Communication, Social Interactions, and Friendships

Caregivers reported that pets were helpful in aiding difficult conversations with their
autistic child, being a safe and neutral being that they could ‘talk through’, therefore
improving family communication:

‘We always talk “through’” our dog quite often especially about things that might be hard
to discuss directly’ (Participant 4)

‘My daughter has created an alter ego for the cat through which she finds communicating
easier’ (Participant 64)
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Pets provided a comforting presence at home for the family, reducing the pressure for
the child to speak in family situations. Pets facilitated ‘fun” conversations between family
members, such as creating an ‘alter ego’ for their pet and ‘giving them a voice’, which
improved happiness for the whole family.

‘Our family have created a voice/alter ego for the dog so we have pretend conversations
which makes everyone laugh’ (Participant 65)

Pets helped autistic children to communicate with others (e.g., other dog walkers),
helping them practice ‘small talk” and “niceties’, with pets being a safe and neutral topic
of conversation. Having a shared interest empowered children to initiate interactions
with others:

‘She meets other dog walkers and talks to them, practising social small talk and niceties.
Gives her confidence when out and about to acknowledge others” (Participant 33)

“The pet also gives him something to talk about and tell people about which has made
some social interactions easier for him’ (Participant 62)

Children could then practice these social skills at home when talking to their pet:
‘Can see he’s practicing his learned social skills on the cat’ (Participant 50). Pets also helped to
improve autistic children’s confidence when communicating with others, with caregivers
reporting that their child may have difficulties with conversation without the pet but has
increased confidence communicating in the presence of their pet:

‘It has helped her in social situations to have a topic to talk about and she is more confident

in new situations if the dog is with us’ (Participant 47)

Pets also helped children to interact with those who also have pets due to a shared
common interest; pets therefore facilitated social interactions:

‘Our dog has had a huge positive impact on our son. He helped to train him, and he
says regularly how much our dog helps him talk to people with a common interest’
(Participant 11)

Pets not only facilitated conversation but were viewed as sources of a friendship
themselves, especially for children who were socially isolated:

‘He [the pet] is her best friend, she struggles interacting with children’ (Participant 8)
“The cat is her special friend, they do have a bond’ (Participant 14)
‘He is a constant companion even when her friends aren’t being friends’ (Participant 17)

The stability and consistency of a pet’s friendship along with unconditional and non-
judgmental aspects of a child—pet relationship were important, particularly for those who
felt socially excluded and judged for being ‘different”:

‘.. .the unconditional love of his dog has done wonders for him when he has felt different,
excluded, and bullied. His dog will never judge him and he has an adorable relationship
with her. She is his constant friend’ (Participant 10)

3.6.4. Theme 4: Comfort and Psychological Health

Pets aided psychological wellbeing through ‘brightening mood” when a child is feeling
low and through providing a sense of comfort, particularly when a child is experiencing
negative emotions, being reported to be attuned and responsive to a child’s emotional cues:

‘He instinctively goes to her when she is upset or sad and cuddling him is very comforting’
(Participant 4)

‘Provides comfort when he is upset. Amazingly doesn’t run off scared when he is crying
but approaches and sits near. Sits on the landing outside the bedroom door like a guard
dog at bedtime, even though she’s a cat’ (Participant 56)
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These accounts also reflect the strong emotional bond that exists between children
and their pets. Further accounts demonstrate the strong emotional bond that can develop
between a child and their pet:

‘Our son is our dog’s favourite human. He plays with her better than any of the rest of
the family do because he is properly invested in it. His affection towards her is utterly
sincere. Because he is her favourite human she recalls to him brilliantly’ (Participant 38)

Further, pets provide a comforting presence, providing emotional support without the
child feeling pressured to communicate:

“The pet provides a comforting presence without the pressure to speak as my son often
feels when around people’ (Participant 62)

This is also supported by data which showed that parents reported that their child
would choose to talk to and confide in their pet over another family member:

“When she was too sad to talk to any of us, she always would tell the dog what was wrong’
(Participant 35)

‘My child struggles with conversations, but not with the dog’ (Participant 48)

"My son will confide how he is feeling to the dog and talk through what is happening’
(Participant 59)

In addition, improved confidence and self-esteem was noted, for example: ‘She [cat]
improves self-esteem when she chooses to be with him [son]” (Participant 36); being ‘chosen’ by
the pet over other people enhanced feelings of self-worth. In relation to mental health, it
was also noted by one parent that their dog ‘Saved her [the child’s] life by alerting us when she
tried to commit suicide’ (Participant 33). Thus, the pet knew when something was wrong and
how to alert parents to this, demonstrating how impactful the human—-pet bond can be and
how attuned and responsive to human emotions dogs can be. Parents reported that pets
helped children to deal better with transitions (e.g., from home to school) and to establish
and maintain routines, which can promote positive wellbeing and coping ability:

‘In the mornings, he [cat] comes and wakes her at the same time every day, which helps
with her routine’ (Participant 64)
‘Walking the dog gives her a way to transition from school to home’ (Participant 33)

‘Leaving the house for activities that are not routine (i.e., going to school), are likely to
cause [child] to become anxious and taking the dog reduces his anxiety and his behaviour,
which is much easier on the rest of the family” (Participant 57)

Similarly to neurotypical studies (Shoesmith et al., 2021), parents also reported that
the presence of pets increased physical activity, increased confidence in leaving the house,
and increased enjoyment for participating in family walks and exploring new places; this
was mostly relevant for dog owners:

‘Child didn’t like leaving the house or physical exercise but now they have a dog she loves

going for long walks’ (Participant 47)

‘I feel like he’s more confident and relaxed, he laughs and giggles when we are on walks
and preferred them when it’s for the dog” (Participant 51)

‘She also helps my child to be confident and happy to explore new places, if we didn’t have
the dog, she wouldn’t go’ (Participant 61)

3.6.5. Theme 5: Pet-Related Anxieties and Concerns

This theme concerns parents’ reports that, in certain contexts, their child worries
and has anxieties about their pet and relates to parental concerns regarding child—pet
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interactions. For example, it appeared common for children to have separation anxiety
when away from home and not with their pet:
“The only concern is that she [child] is so attached to him [pet] that going on holiday
without him is really hard but we have managed that situation with lots of preparation
and having him looked after by close friends who can keep us in contact with how he’s
doing’ (Participant 4)
‘She misses her a lot when away from home’ (Participant 25)

‘Sometimes she worries about the dog if they are separated” (Participant 19)

Negative emotions were often expressed in the absence of a pet, which may be ex-
plained by the importance of the pet for the child’s emotional regulation, comfort, and
companionship as described above. A child’s worries and anxieties were often in relation
to a pet’s health, safety, and wellbeing, and such concerns negatively impacted upon a
child’s wellbeing:

‘Makes him anxious if the cat isn’t in the house when he goes to bed’ (Participant 7)
‘If she [pet] hurts herself, he [child] can really worry” (Participant 10)

‘I do worry about when pet dies how this will affect son and how he will cope as they are
so close” (Participant 30)

‘Once the cat went missing and my child was beyond distraught. We were really
concerned for their [child’s] wellbeing” (Participant 63)

Parents also expressed concerns regarding child—pet interactions and reported that
pet care was sometimes ‘too much’ for the child.

‘He loves dog like a brother and worries for him. He struggles with remembering to play
with him, but they are always close to each other either” (Participant 30)

‘The responsibility of having to care for her and walk her is too much sometimes’
(Participant 42)

Pets could sometimes negatively impact a child due to sensory sensitivity:

‘The new puppy is quite barky so as our son has noise sensitivity with his ASD he finds
the barking difficult’ (Participant 20)

‘Sometimes if they [Pet] are dirty or smell she [Child] doesn’t like it’ (Participant 15)

Although sensory stimulation from a pet was often perceived as positive, this was
also described by parents as sometimes ‘excessive’, impacting upon a pet’s welfare, along
with interactions that were too ‘rough’ that could harm the animal:

“Tactile seeking made it very difficult in the first few months as my daughter found it
hard to leave the kittens alone’ (Participant 26)

‘It has been hard for my daughter at times to understand that the dog doesn’t always
want attention. At the beginning she used to get very upset about it. Especially on the
occasions he has given her a warning growl, it has triggered meltdowns’ (Participant 47)

4. Discussion

This study investigated parental reports of autistic children’s attachment to their pet
(dog or cat), positive and negative behaviours with that pet, and how this relates to proso-
cial behaviour, peer problems, and psychological health (emotional difficulties, conduct
problems, hyperactivity /inattention). Specifically, we hypothesised that parental reports
of child—pet attachment and positive child—pet behaviour would be positively related to
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prosocial behaviour and negatively related to peer problems, emotional symptoms, con-
duct problems, and hyperactivity. The first hypothesis was partially upheld. We found
that children who engaged in more positive behaviours with their pet were more likely to
demonstrate more prosocial behaviour. However, we did not find that child-pet attachment
and positive child—pet behaviour were related to aspects of psychological health. No other
hypotheses were supported. This study also examined qualitative parental responses to
understand lived experience of the positive and negative impacts of the child—pet relation-
ship and child—pet interactions for autistic children. Five themes were identified, which
help to better situate the quantitative results.

Our findings demonstrated a positive association between positive pet behaviour and
prosocial behaviour among autistic children, as reported by their parents. This supports
and extends previous works, which found a relationship between pet ownership and
prosocial behaviour among neurotypical children (N. R. Y. Chen et al., 2024; Christian et al.,
2020). Our study suggests that in addition to pet ownership, it is important to consider
the types of behaviour that the child engages in with the pet (e.g., positive vs. negative
behaviours). Our qualitative findings further support this assertation by showing that
engaging in caring behaviours with the pet (under parents’ supervision) can give the child
a sense of responsibility and accountability. In addition, we found that pets can help autistic
children understand the needs, thoughts, and feelings of others. This may provide an
explanation for the quantitative relationship between pet-positive behaviour and prosocial
behaviour, in that pets help autistic children act in line with others” needs. Research has
suggested that autistic individuals can find it difficult to recognise others’ mental states (i.e.,
cognitive empathy; Fatima & Babu, 2024; Kimmig et al., 2024; Shalev et al., 2022; Sonmez &
Jordan, 2024; Vilas et al., 2021), and, thus, caring for a pet may allow children to practice this
skill. Future research is needed which examines the relationship between autistic children’s
pet behaviour, cognitive empathy, and prosocial behaviour.

Interestingly, parents’ reports of their child’s attachment to the pet were not related to
prosocial behaviour. Previous research has found links between neurotypical children’s
pet attachment and prosocial behaviour (Hawkins & Williams, 2017; Li, 2022), suggesting
that the impact of pet attachment upon prosocial behaviour may be different for autistic
children. More research is needed to further examine the nature of autistic children’s pet
attachments and how this relates to behaviour.

Our quantitative findings also indicated no significant relationships between pet at-
tachment/behaviours and the child’s peer problems. Thus, parents’ reports of the child’s
pet bond or pet-related behaviours did not impact upon reports of their relationships with
peers. In contrast, Kerns et al. (2017) found that for neurotypical children, being closer
to their pet was related to higher quality relationships with peers and less conflict. Our
finding is interesting when considered in the context of the qualitative responses. The
Communication, Social Interactions, and Friendship theme suggested that parents believed that
pets enhanced interaction opportunities for their child. This supports previous research
which has argued that pets can act as a ‘social lubricant’ for autistic children and encour-
age positive interactions with others (Carlisle, 2014; Carlisle et al., 2020; O’Haire, 2013).
However, having a positive social interaction does not automatically create a friendship
between individuals (Carrier, 1999). Thus, although autistic children may experience more
interactions because of the pet, it cannot be assumed that this will correlate with friendships
or lack of peer problems.

It should be noted though that within the Communication, Social Interactions, and
Friendship theme was the acknowledgement that pets were seen as an alternative to friends.
Some children were reported to trust the pet more than humans and viewed the pet as a
friend who had unconditional love for them. Animals can be viewed as easier to create
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bonds with, given their non-judgemental nature, availability, and unconditional support.
Thus, some children may form such a close bond with the pet that their social needs are
saturated and therefore feel less of a desire to bond with humans. Although pets may
not address the child’s peer problems, pets can provide the child with a different kind of
companionship. Indeed, within the Comfort and Psychological Health theme, it was noted
that children often chose to confide in the pet over a human and liked their pet’s presence
without the pressure to speak. This supports research with autistic adults that has found
animals can provide an alternative way to experience social interaction that was free from
the stressors involved in human contact (Atherton et al., 2023). It also supports O’Haire
et al.’s (2015) hypothesis that pets act as a social buffer against the effects of stress.

In relation to psychological health, our quantitative results showed no relationships
between parents’ reports of their child’s pet attachment/behaviour and emotional diffi-
culties. Some previous research has found positive relationships between these variables
in both autism and neurotypical samples (Bystrom & Persson, 2015; Kerns et al., 2023a,
2023b). It should be noted though that Grandgeorge et al. (2012) found that the benefit of
pet ownership to emotional difficulties came in the initial stages of having the pet in an
autistic population. Therefore, it seems if the pet was in the household for many years, the
same benefit may not be found, as compared to those who recently acquired a pet. It is also
unclear how long these benefits remained after the pets” arrival. This is further supported
by a recent study which found that the benefits of pet ownership for wellbeing may be
more likely within the initial stages of ownership among a neurotypical sample (Ellis et al.,
2024a). In our study, the average age of the children was 11 years and 7 months, whereas
parents reported the average age of the child when acquiring the pet was 6 years and 7
months. Thus, the lack of relationship between pet variables and emotional problems may
be a result of length of time the family have had the pet. Future studies could therefore
examine pet ownership duration and wellbeing benefits within the autistic population.

Despite this, the qualitative findings suggest a contradictory argument. For exam-
ple, the Anxiety, Emotion Regulation, and Sleep theme represented parental beliefs that pet
dogs and cats help their children’s emotional regulation, feelings of calmness, reduced
‘meltdowns’, and helped sleep. This aligns with research recruiting neurotypical children
(Yu, 2024). Our finding is important, given evidence that has shown that autistic children
have difficulties with emotional self-regulations, such as emotion management, response
inhibition, and delaying gratification (American Psychiatric Association, 2013; Baron et al.,
2006; Laurent & Gorman, 2018). Further, Konstantareas and Stewart’s (2006) work has
demonstrated that autistic children tend to show less frequent use of effective emotion-
regulation strategies than neurotypical children. Through the lens of emotion-regulation
theories, pets can help children manage their emotions and understand irritation, arousal,
and others’ thoughts. Our Comfort and Psychological health theme also suggested that pets
aided psychological wellbeing through ‘brightening mood” when a child was feeling low
and through providing a sense of comfort. In addition to this, parents also stated that pets
can enhance children’s confidence, self-esteem, and physical activity. A key mechanism
commonly reported in the qualitative data here was the important role of physical touch
and affection from pets, which aligns with previous work (e.g., Young et al., 2020). Further,
our findings support that of Hawkins et al. (2024), who found that pets are attuned to
neurotypical children’s emotional cues. One parent within our sample explained how the
pet dog had alerted them to their child’s suicide attempt. Related to this and in support
of previous research (e.g., Reider et al., 2023) is our finding within the Communication,
Interaction, and Friendship theme that pets were helpful in aiding difficult conversations
with their autistic child, being a safe and neutral being that they could ‘talk through’.
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What should be noted though is that the Pet-related Anxieties and Concerns theme
reported on parental concerns that their pet may cause their child to experience separation
anxiety and worry around the pet’s health and safety. Further, although some parents
reported a positive impact of sensory stimulation from a pet, others believed this could
have a negative impact upon their child due their sensory sensitivity. Further, other parents
noted that at times when the pet did not want to play or want affection, this could cause
distress for their child. This suggests a complex relationship between autistic children’s
pet relationship and wellbeing/emotional problems, whereby the pet can reduce some
anxieties while increasing other types of anxiety. Such nuances may have been missed by
the quantitative measures used in this study. Future research should take this into account
when considering the impact of pets on autistic children’s wellbeing. Research also needs
to consider this from a pet welfare perspective. For example, insights on how parents
ensure both the child’s and the pet’s need are met is needed.

Our study found no relationships between pet variables and conduct problems or
hyperactivity. Although Christian et al. (2020) found that pet ownership was associated
with poorer outcomes relating to neurotypical children’s attention span and ability to
complete tasks, there is limited research focusing on this. Given that our qualitative
findings suggested that pets enhance autistic children’s feelings of calmness and comfort, it
is surprising that this has not been shown in these quantitative measures and is thus an
area for future research.

We also found that none of the psychological wellbeing variables were associated
with negative behaviours towards the pet. Further, descriptive data demonstrated that
the mean score for negative pet behaviours was much lower than pet-positive behaviours.
Thus, parents were more likely to report that their child engaged in caring behaviours
rather than harmful behaviours (intentional or unintentional) towards their pet. From an
animal welfare perspective, this is a positive finding, which suggests that autistic children
are more engaged in positive than negative behaviours with their pet. However, it should
be noted that one participant qualitatively reported that their dog would give the child
a ‘warning growl” when they needed space. This was the exception though as no other
parent qualitatively reported child behaviours which suggested the child caused harm to
the pet. Such a finding should be considered in line with a previous work, which suggested
that children and animals can have a great impact upon each other’s lives (Hawkins &
Williams, 2017). Future research is needed which also focuses on pets” wellbeing.

5. Implications

This study has significant importance in providing families with valuable insights
into the potential effects of autistic children’s relationships with family pets. The findings
have implications for developing practical guidelines which will help parents make the
decision as to whether to bring a pet into the family as well as how to foster meaningful
and safe relationships between the pet and their autistic child. For example, parents should
allow and support their child to take on a caring role with the pet to enhance children’s
feelings of responsibility and accountability. This may have a positive impact upon their
child’s understanding of others and on their prosocial behaviour. Further, it is important
that parents understand the impact of sensory stimulation. This will be beneficial to some
autistic children’s wellbeing while being less important or perhaps detrimental to others.
The pet’s wellbeing must also be closely monitored during child—pet interactions to support
pet welfare and to reduce risk of harm. Parents must also understand the impact of pet
health and separation anxiety on the child’s wellbeing. Pets may enhance the child’s
confidence, physical activity, and social interactions, but parents should not automatically
assume this will translate into increased friendships for their child. Despite this, our
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findings suggest that a family pet can foster communication about difficult topics with
the child and family members. Such recommendations will allow families with an autistic
child to enjoy a pet while having a positive impact on child outcomes.

6. Limitations

Possible limitations of the study should be acknowledged. Self-report questionnaires
may increase the likelihood of measurement bias and socially desirable responding (Camp-
bell & Fiske, 1959). However, Podsakoff et al.’s (2003) procedural remedies were used to
minimise this risk. Participants used the full range of response options, which increased
our confidence in the validity of the results. Although there are benefits to online research,
it must be acknowledged that there was potential for self-selection bias (Bethlehem, 2010).
The findings should be considered in light of this. Another limitation relates to our mea-
sure of psychological health. Firstly, some of the SDQ sub-scales showed low internal
consistency (e.g., peer problems « = 0.56, conduct problems « = 0.62). In addition, our
qualitative findings suggested the need to use a measure which may consider different
types of child anxieties. This is an area for future research. Related to this point was the
cross-sectional nature of our study, and thus, we were not able to track the impact of pets
and pet attachment over time. Our findings suggest the need for longitudinal research
which examines how the child-pet bond and behaviours are related to child outcomes
over time. Further, despite the favourable notion of investigating parental reports, some
research has suggested parent and child viewpoints may differ when asked about specific
topics (Hou et al., 2020). It would be useful for future research to also include child reports
and behavioural observations. It would also be useful for future research to consider the
socio-economic status of families involved, given that this may impact pet ownership
(Purewal et al., 2019). Finally, it should be noted that that many parents reported that
their child had additional diagnoses, such as ADHD, dyslexia, dyspraxia, OCD, and PTSD.
Given our sample size, we were not able to control for co-morbidities in the analysis. Thus,
the observed effects may be driven by other factors that we did not measure.

7. Conclusions

To conclude, our quantitative data showed a positive association between positive
pet behaviour and prosocial behaviour among autistic children. The qualitative results
echoed this, showing that pets can help autistic children understand the needs of others
(both animals and humans), and caring for a pet may therefore allow children to practice
cognitive empathy skills. Although pet attachment and behaviours were not statistically
related to children’s peer problems, qualitatively, we found that pets enhanced human
interaction opportunities for their child. We also found that pets may provide an alternative
way to experience social interaction that was free from the stressors involved in human con-
tact. In relation to psychological health, our quantitative results showed no relationships
between parents’ reports of their child’s pet attachment/behaviour and emotional difficul-
ties. Despite this, the qualitative findings suggested that pets helped children’s emotional
regulation, feelings of calmness and comfort, reduced ‘meltdowns’, and helped sleep, with
a key mechanism underpinning these effects being the attunement of pets to children’s
emotional cues. However, it should be acknowledged that pets may heighten children’s
anxieties around separating from the pet and the pet’s health and safety. Future research
may wish to further consider species-specific differences in attunement. No relationships
between pet variables and conduct problems or hyperactivity were found. The findings
have implications for developing practical guidelines to help parents make the decisions
around pet ownership as well as how to foster meaningful and safe relationships between
the pet and their autistic child.
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Abstract: Evidence suggests that assistance and therapy dogs can positively impact the
mental and physical health of children with autism spectrum condition (ASC) and their
families. However, these services are often costly and inaccessible. As an alternative,
companion dogs (e.g., non-specialist-trained pet dogs) may offer similar benefits. To
support families in selecting and training a dog to benefit the whole family, a charity named
Dogs for Good has designed the Family Dog Service. This qualitative study aimed to
explore the perceived impact of human—dog interactions and relationships for children
with ASC and their families, and their perceptions of the Family Dog Service. Interviews
were conducted with 16 parents of children with ASC who had engaged with the service
within the last five years. Thematic analysis identified four main themes. These related to
the positive impact of the companion dog on the child with ASC (e.g., enhanced focus and
attention, reduction in loneliness, and reduced anxiety-based behaviours) and the parents
(e.g., increased respite and wellbeing). However, parents also reported challenges of dog
ownership (e.g., adjustment to routines and barriers associated with the development
of the human-dog relationship). These challenges appeared to be mitigated by tailored
guidance and support from the Family Dog Service. The findings indicate that companion
dog ownership provided benefits to children with ASC and their families, similar to those
reported for autism assistance dogs. While the findings do not suggest that companion dogs
can replace the important role played by specialist trained assistance dogs, it is possible
that reported benefits may occur due to the development of the human-dog relationship,
facilitated by the support offered by the Family Dog Service. The service may provide a
practical, valuable alternative in light of restrictions and challenges often associated with
securing assistance dog placements.

Keywords: companion dogs; autism spectrum condition; mental health; qualitative

1. Introduction

Autism spectrum condition (ASC) is a heterogeneous neurodevelopmental condition
defined by the DSM-5 as an individual experiencing persistent difficulties in social com-
munication and social interaction across multiple contexts and exhibiting restricted and
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repetitive patterns of behaviours, interests, or activities (American Psychiatric Association,
2013). According to the Global Burden of Diseases, ASC impacted approximately 28 million
individuals (Solmi et al., 2022) and nearly 3 million children under 5 years of age (Kang
et al., 2023) internationally in 2019. As ASC is a lifelong and individualised condition that
can impact education, employment, independent living, and social integration (Howlin
et al., 2004), it is important that support is dynamic and adaptable to individual needs
(Hall et al., 2016). Additionally, it is imperative that psychological and practical support is
accessible to the primary caregivers of children with ASC (Hyman et al., 2020).

Dogs have been increasingly involved in support offered to children with ASC and
their families in a range of contexts, such as dog-assisted services (Abadi et al., 2022;
Galvany-Lopez et al., 2024; Hill et al., 2020; Hiisgen et al., 2022; Nieforth et al., 2021)
and assistance dog placements (Hellings et al., 2022; Leung et al., 2022; Shoesmith et al.,
2024; Starkweather et al., 2024; Tseng, 2023). Evidence indicates that dog-assisted services
can have positive impacts on both the mental and physical health of children with ASC,
including improved social behaviour and interaction (Ben-Itzchak & Zachor, 2021; Nieforth
et al., 2021), behavioural regulation (London et al., 2020), physical activity (Abadi et al.,
2022), and reduced stress (Meints et al., 2022). Likewise, previous research suggests that
assistance dogs are able to support children with ASC with their emotional regulation,
community participation, and social skills (Appleby et al., 2022; Burgoyne et al., 2014;
Carlisle, 2015; Hellings et al., 2022; Shoesmith et al., 2024; Tseng, 2023), as well as enhance
wider family wellbeing (Hellings et al., 2022; Leung et al., 2022; Shoesmith et al., 2024).
However, further research is needed, as earlier studies on dog-assisted services or assistance
dogs for children with ASC are limited due to variability in methodologies, implementation,
and reporting (Tseng, 2023).

While it is increasingly well established that assistance dogs and certified therapy dogs
can be beneficial for children with ASC and their families (Abadi et al., 2022; Ben-Itzchak &
Zachor, 2021; Hellings et al., 2022; London et al., 2020; Shoesmith et al., 2024), this support
is often inaccessible and expensive (Hall et al., 2016). Therefore, companion dogs (e.g.,
non-specialist-trained pet dogs) might be a potential, more practical alternative. Indeed,
research has reported that similar benefits for children with ASC might be accrued from
companion dogs without specialist training (Wright et al., 2016); for example, improved
prosocial behaviours (Grandgeorge et al., 2012), reduced restrictive behaviour patterns
(Bystrom & Persson, 2015), and reduced anxiety (Wright et al., 2015b). Additionally,
companion dogs can reduce stress for primary caregivers (Wright et al., 2015a) and enhance
overall family functioning (Walsh, 2009; Wright et al., 2015b). However, there are also
challenges associated with dog ownership, including the time commitment for training
and care, potential issues with the child bonding with the dog, risks of dog bites, and
financial costs (Carlisle, 2014; Wright et al., 2016). Therefore, it is imperative for families to
consider both the benefits and challenges of dog ownership, and how to establish a healthy
relationship between the dog and family members.

To equip parents with the knowledge and long-term support required for choosing
and training a dog, a UK-based charity named Dogs for Good has designed the Family
Dog Service. The workshops involved in this service aim to harness the full potential
of a companion dog to improve the lives of children with ASC and their families, while
prioritising the welfare and wellbeing of the humans and dogs involved. While research has
explored the impact of assistance and companion dogs on various populations, including
children with ASC (Abadi et al., 2022; Ben-Itzchak & Zachor, 2021; Hellings et al., 2022;
London et al., 2020; Shoesmith et al., 2024), there have been no investigations into the effects
of any novel support and educational programmes designed to help families select and
train a companion dog for families with ASC. Therefore, the aim of the current study was
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to explore the parental experiences of the Family Dog Service and the perceived impact of
human-animal interactions and relationships on children with ASC and their families. This
study offers entirely new insights by examining how such a service supports the parents of
children with ASC across different stages of dog ownership.

2. Materials and Methods
2.1. Study Design

Individual qualitative semi-structured interviews were conducted with the parents of
children with ASC who had engaged with the Family Dog Service.

2.2. Ethical Approval

Ethical approval for the study was granted by the Health Sciences Research Ethics
Committee at the University of York, UK, on 21 November 2023 (ref: HSRGC/2023/596/B).

2.3. Overview of the Dogs for Good Service

The service is a UK-based charity named Dogs for Good (previously known as Dogs
for the Disabled). This charity provides a range of services including the training and
placement of assistance dogs with adults and children (Shoesmith et al., 2024). Dogs for
Good also offer the Family Dog Service, open to parents of autistic children (aged between
3 and 16 years), including those currently on the diagnostic pathway). The broad age range
ensures that the service is accessible to a wide demographic of families with children with
ASC, thereby maximising potential reach. The workshops are designed for families at every
stage of dog ownership, including the following: (1) the early stages, when families are
considering and researching how a dog can support their child; (2) the process of choosing,
introducing, and training a dog; and (3) those who already own a companion dog and are
seeking guidance on how the dog can support both their child and the wider family.

The Family Dog Service began in June 2010, and their workshops were delivered
in-person until 2020. In September 2020, the service transitioned to online workshops due
to the COVID-19 pandemic. To deliver this service remotely, the Family Dog Service’s
workshops are pre-recorded by dedicated Family Dog Instructors and accessed via the on-
line platform SharePoint. Each pre-recorded workshop is accompanied by a corresponding
‘workshop live” event, held as a group video call on Microsoft Teams. The ‘workshop live’
events are led by dedicated Family Dog Instructors and recap the pre-recorded workshop
content, offer the opportunity for the instructors to answer any questions, and generate
discussions within the group. Five ‘workshop lives” are available with a duration of 1.5-2 h,
with the exception of the introduction that is approximately 45 min (Table 1).

In addition to the workshops, families also receive access to lifetime support from the
Family Dog Instructors and a range of resources including fact sheets and videos. These
resources provide supplementary guidance and information to what is covered in the
workshops. Additionally, families have access to a private Family Dog Service Facebook
group to seek advice or support from the instructors and their peers, and this group is
moderated by the dedicated Family Dog Instructors.
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Table 1. Overview of Family Dog Service live workshops.

Workshop

Content

Introduction

The introduction involves meeting other people in the group, the instructors, and is for
the Dogs for Good team to ensure the group is comfortable and familiar with the
technical aspects of the workshops.1

Selecting the right dog

This workshop is optional and covers considerations regarding the type of dog to select
(e.g., breed, size, age) and advice on buying or adopting a dog (e.g., from rescue centres
or breeders).

Workshop 1

This workshop involves information related to looking after the family dog (including
meeting their needs). This includes guidance on food, nutrition and diet, health
(including how to perform a basic health check), and considerations around grooming.
This workshop also involves content related to safety in the home and appropriate
behaviour, positive mental experiences for their dog in their experience of growing and
learning, dog-related laws, building the dog and child relationship, and considering
ways to support both the child and the dog.

Workshop 2

This workshop primarily focuses on how families can help their dog in the home to
make sure they feel safe and comfortable. Content includes understanding dog
language and communication, what to do with the dog’s communication, how the dog
can help the child, the theory of how dogs learn, how to encourage wanted behaviour,
and the impact of negative methods on the relationship with the family dog.

Workshop 3

This workshop involves content relating to how to train the dog, discussing different
dog training styles and tools, and advanced training and recognised autism assistance

taskwork (e.g., head rest, body rest, nose nudge, button push).

2.4. Recruitment

An advert to invite expressions of interest in participating in this study’s interviews
was posted in the private Family Dog Service Facebook group. The private Facebook
group is only accessible to members who have completed (or are currently completing)
the Family Dog Service workshops. Contact details were provided on the advert, so
interested members could contact the researcher directly. Prior to obtaining their consent,
the first author responded to potential participants to confirm they met the inclusion
criteria: (1) have at least one child with ASC aged 3-16 years (including those on the
diagnostic pathway); (2) be current or recent (last 5 years) participants in the Family Dog
Service; and (3) be able to speak English sufficiently to participate in interviews. Eligible
participants were sent a Participant Information Sheet and consent form to complete and
return via email.

2.5. Data Collection

Demographic information was gathered about participants” age (in bands), gender
(male, female, non-binary/third gender), number of children with ASC (confirmed or
suspected diagnosis), their age (in bands), gender (male, female, non-binary/third gender),
and any comorbidities (confirmed or suspected).

Semi-structured interviews were conducted by the first author to gain an in-depth
understanding of participating families” experiences with the Family Dog Service, and the
perceived impact of human-animal interactions and relationships for children with ASC
and their wider family network. Interview topic guides were developed based on existing
posts in the Family Dog Service Facebook group. Data were obtained from posts in the
Family Dog Service Facebook group and imported to Microsoft Excel. A thematic coding
framework was generated that consisted of categories synthesising the experiences of the
service and/or the family dog that participants described. This framework facilitated the
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development of the interview topic guide, which was then refined in collaboration with
the Dogs for Good team.

The interview topic guide is provided in Supplementary Material S1. All interviews
were conducted via a remote platform, were audio recorded and transcribed verbatim. All
participants were given ID numbers to anonymise the transcripts. Data collection took
place between January and April 2024.

2.6. Data Analysis

Thematic analysis was conducted, including data familiarisation, coding, and search-
ing for and defining themes (Braun & Clarke, 2006). Data collection and analysis occurred
concurrently; themes and issues from earlier interviews informed the content of subsequent
interviews, and the topic guide continued to evolve throughout data collection. As data col-
lection and analysis progressed, a coding framework was devised and applied to transcripts
by ES using NVivo 13 (Lumivero, 2020). A second author (HS) independently reviewed the
themes to ensure consensus with the assignment of theme names and illustrative quotes.

3. Results

Interviews were conducted with 16 parents who collectively reported about 25 children
with ASC (Table 2). The average length was 51 min (range: 35-68 min).

Table 2. Interview participant characteristics.

N (%)

Female 15 (93.8)

Male 1(6.2)

Gender 35-44 9 (56.3)
45-54 7 (43.7)

o White (any White background) 15 (93.8)

Ethnicity -

Chinese 1(6.2)

1 10 (62.5)

Number of children with ASC ! 2 5(31.3)
5 1(6.2)

3-6 3 (12.0)

7-10 11 (44.0)

Age of children with ASC ! 11-14 9 (36.0)
15-16 2 (8.0)

Female 9 (36.0)

Gender of children with ASC ! Male 16 (64.0)
Anxiety disorder 6 (37.5)

Comorbidities of children with ASC ! ADHP — 6 (37.5)
Loaming il 5 s
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Table 2. Cont.

N (%)
Labrador 4 (25.0)
Labradoodle 2 (12.5)
Golden doodle 2 (12.5)
Whippet 1(6.3)
Dachshund 1(6.3)
Family dog breed Staffordshire Bull Terrier 1(6.3)
Cocker Spaniel/Poodle mix 1(6.3)
Springer Spaniel / Poodle mix 1(6.3)
iobc(ker Spaniel/Yorkshire Terrier 1(6.3)
Beagle 1(6.3)
St. Bernard 1(6.3)
6 months-1 year 2 (12.5)
Length of current dog ownership 1-3 years 8 (50.0)
3 years+ 6 (37.5)
Previous experience of dog Yes 10 (62.5)
ownership No 6 (37.5)

! Confirmed or suspected diagnosis.

The thematic analysis of transcripts resulted in the identification of four main themes
with associated clusters of sub-themes related to various aspects of human-animal inter-
actions and relationships, family dynamics, and experiences of the Family Dog Service
(Table 3). To illustrate themes and sub-themes, verbatim quotes are presented below.

Table 3. Themes and associated sub-themes.

Themes Sub-Themes

e Enhanced focus and attention

. e  Reduction in loneliness and engagement in social interaction
Improvement of psychosocial and : : .
. : . e Increased physical exercise and time outdoors

functional aspects associated with ASC . .

e  Reduced anxiety-based behaviours

e  Tolerating changes and willingness to engage in new activities

Positive impact of the companion dog on Increased parental respite
parents of children with ASC e Increased parental wellbeing

Key considerations when selecting a dog

Adjusting to a new dog within the family unit

Challenges associated with the development of the human-dog
relationship

Challenges and considerations
associated with dog ownership for
families with children with ASC

Motivation to attend the workshops
Information tailored to families with ASC
Access to lifetime support

Experiences of the Family Dog Service
workshops
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3.1. Improvement of Psychosocial and Functional Aspects Associated with ASC
3.1.1. Enhanced Focus and Attention

Many participants reported that their child’s focus and attention had improved since
integrating the dog into the family unit. Participants expressed how their child was more
willing to engage with and maintain concentration on activities due to the presence of
the dog.

“His attention is much more focused with her, being able to act the responsible owner.
Sometimes, he is hyper focused on his computer, and he doesn’t need [dog’s name] around
him, and that’s fine, but when he’s not, she certainly increases his focus on activities that
she’s involved with, and that’s where she pays dividends again. She’s fantastic.”

“Since [dog’s namel, his academic ability has come on. We try to get [dog’s name] to listen
to him read, I think it is knowing somebody is there on his side as well. So, it’s really
helped his language because he likes to read to [dog’s name], and it keeps him focused.”

The responsibility associated with dog ownership also appeared to improve the child’s
focus and willingness to partake in caretaking tasks (e.g., walking, grooming, and training
the dog).

“He loves the fact he’s got something to focus on, someone to look after, because most of
the time, it's other people keeping him on track, so this is the other way around, and I
think he likes that.”

“The focus is on, you know, I want to give her food, I want to see her, walk her, and give
her cuddles before school, I want to get back from school because I want to see what she
has been up to.”

Additionally, one participant spoke about how their child frequently did not respond
to a range of stimuli, including animals in community settings. While this caused initial
apprehension to introduce a dog to the home, the parent noted how their child had shown
improvements and started to pay attention to the dog’s activities.

“Whenever we go to zoos or farms or anything, he does not notice any animals and that’s
why we were worried about getting a dog. But he notices [dog’s name]. He watches him,
he sees what he’s doing, and sometimes, if he’s gone into his crate, [son’s name] will lean
over the sofa and look around to see where he’s gone. He'll like, lean up to see where he is,
which is lovely.”

3.1.2. Reduction in Loneliness and Engagement in Social Interaction

Parents reported that the constant source of companionship appeared to ameliorate
the child’s feelings of loneliness. This was often attributed to the positive relationship
established between the child and the dog.

“[Daughter’s name] feels lonely, and I think she’s isolated because she’s not accessing
school [. . .] I can already see there’s a friendship there with [dog’s name], like an uncondi-
tional friendship, and I think when [daughter’s name] is feeling lonely, she can go to see
[dog’s name] and it’ll take that feeling of loneliness away. I think the loneliness aspect,
it’s not quite the same as having, like, a girl friend, but I think it still makes her feel like
she’s got somebody, that social companionship. I think a dog can bring out so much and
make a world of difference.”

“They’re just best friends. As soon as [daughter’s name] wakes up in the morning, [dog’s
name] is straight up there to say hello, just having that somebody who’s happy to see
you with a big waggy tail. It’s about the companionship, it’s her best friend. They do
everything together. Just having that for [daughter’s name] is amazing. It helps bring her
down, it’s somebody that she doesn’t have to explain that she’s in a mood to, [dog’s name]
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is just there with a happy little face, I think it’s that utter acceptance that a dog brings.
The bond between them is really strong.”

Many participants also noted that they had observed an improvement in their child’s
social interaction. Specifically, they expressed that their child’s confidence had improved
when interacting with others when the topic of conversation focused on the dog.

“[Daughter’s name] is selective mute, she doesn’t speak very often unless she’s really
calm at home. The dog helps her to talk because she’ll print out pictures of the dog, she
made an album and printed it all out and took it to show all the teachers, and it opens
the conversation, and then she’d able to answer questions about the dog, which is really
amazing.”

“I think [daughter’s name] doesn’t mind if people come over and talk to her about [dog’s
name] because it’s not about her. She’s found that deflection quite good, because it’s
something she knows about. She’s my dog, so I can talk to you about it.”

Lastly, the presence of the dog appeared to represent a shared common interest,
facilitating discussions and aiding conflict management in a way that did not cause distress
or overwhelm the child.

“The dog is an icebreaker for us, because if I tell [son’s name] to do anything, he won't
like it. He can become aggressive towards commands, but with the dog, he likes to speak
about it, he will be much better, he will talk to us about it, if we are talking about the dog
while asking him to do something, that’s better. It’s like a buffer between us.”

“It gives us a common conversation, a different conversation, whereas for the last 12
years, it’s been about her behaviour, it’s been about the meltdowns. She doesn’t want the
attention in that way but that’s what the conversation has been about. The fact I can
train [daughter’s name] to train [dog’s name] through what I've learned through Dogs
for Good, I think that’s great.”

3.1.3. Increased Physical Exercise and Time Outdoors

The majority of participants spoke about how the family dog had improved the child’s
motivation and willingness to exercise and spend time outdoors. While this was directly
beneficial for the child’s fitness and activity levels, most participants reported how this had
been valuable for their child’s wellbeing and emotional regulation.

“We play rugby after school, and he goes through phases where he doesn’t want to go at
all, and when he didn’t want to go, I suggested [dog’s name] comes with us, and then he
was happy to go. So, it actually helped us to get out and do that because physical activity
is also really good for him to regulate.”

“She would never, even though she probably needed to get her tunes in and walk around
the block after school to get rid of the day, she would never say, can I go for a walk? Now,
she’ll come in, play with [dog’s name], and say, I'm taking him for a walk, and off they go.
You just don’t realise how revolutionary that is until you stop and think, she’s just left
the house on her own! Just having that for her mental health, getting outside, having the
exercise.

Additionally, one participant spoke about his child’s hypersensitivity to light, which
affected their confidence and motivation to spend time outdoors. However, this had
improved ‘an incredible amount” since owning the family dog.

“We've had some really great successes with him being able to go outside [. . .] he struggles
with changes of lighting, so going outside is such a big thing for him, and he will really
struggle. He’s got ski goggles he wears and photochromatic glasses, and he’s got a way of
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going out effectively, which he can do, but it’s helped an incredible amount having [dog’s
name].”

3.1.4. Reduced Anxiety-Based Behaviours

All participants spoke about how the family dog provided a calming influence on
their child with ASC, particularly when they were distressed and exhibited anxiety-based
behaviours.

“It is just so clear he feels much safer and comfortable with just her presence. If he has a
wobble, he just focuses on [dog’s name], even just a pat on the head, it really reduces his
anxiety that was much more heightened without her.”

Parents reported that children with pathological demand avoidance (PDA) often
responded negatively to demands or expectations, resulting in heightened anxiety. Partic-
ipants expressed that their dog’s non-judgemental and predictable behaviour helped to
soothe the child, particularly during stressful episodes.

“With his PDA, he struggles with anything that feels like a demand. Even something
as simple as getting dressed can trigger a meltdown. But with [dog’s name], there’s no
pressure. She’s just there, waiting calmly, and somehow that helps him regulate himself.
When he’s stressed, she doesn’t demand anything from him, she just offers comfort. It's
like she knows exactly what he needs without asking for anything in return.”

Some participants reported that their child had difficulty with behavioural and emo-
tional regulation that could lead to violence, withdrawal, or avoidance of social and sensory
experiences. The calming effect and unconditional love from the dog were noticeable when
daily stress was experienced.

“I think it’s that unconditional love. I think for [son’s namel, with his PDA, he has a lot
of shame and guilt when he’s had meltdowns, when he’s hurt people. He says, ‘I'm really
sorry, I'm really awful, that was awful of me, I hate myself’. It’s very unconditional for
[dog’s name], he doesn’t hold a grudge even if he does have a massive meltdown right
next to him, [dog’s name] doesn’t even react to [son’s namel, he will just snuggle into him
for a cuddle, or for him to give him a stroke. So, he’s a constant in that respect, there’s no
judgement, there’s no kind of, I just want to be with you when you're happy, I just want
to be with you when you’re quiet.”

Some participants expressed how their dog would seek closer proximity to their child
during a meltdown and would often “intuitively’ know what the child needed to comfort
them. This could include laying on the child, other physical contact, or simply being
present in the same room.

“She’s fantastic when [son’s name] is having a meltdown, she knows. Seems to just know
whether he needs her near him, not near him, touching him, not touching him. Once, he
started hyperventilating [. . ], his legs were thrashing all over the place. Without being
instructed to do anything, [dog’s name] very slowly sort of pulled herself and laid over
his lower leg and pinned his legs down. She was very calm about the whole thing, just
very slowly, put a foot and then a head over his ankles, and within about five minutes, his
whole body relaxed.”

“She goes to [daughter’s name], even if she’s crying and she’s really loud, [dog’s name]
goes to her and wants to help [. . .] leaning against her, or something like that, you know,
just a presence, a calming presence.”

“[Daughter’s name] has meltdowns, but actually, we're finding with [dog’s name] here,
it almost prevents them, because she’s there ready for a cuddle, and that just helps calm
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everything down. She’s very tactile, so the minute you sit down, you get this 15kg dog
literally jump on you, and that at the moment is enough for [daughter’s name].”

Additionally, participants spoke about how their child benefitted from the opportunity
to verbalise their anxieties to the dog without judgement.

“[Daughter’s name] might worry about telling me something, yet I can hear her chatting
to [dog’s name] upstairs, and I think [dog’s name] has changed the dynamic, and has
been something to diffuse whatever is going on for her, I didn’t think I would see the
benefit, because how could possibly a dog take that all away? But she does. [Daughter’s
name] still speaks to me, obviously, but it’s not that constant, ‘mum, I need to be with
you, because that’s where I feel safe’, that’s kind of deflect to [dog’s name], where she feels
her version of safe, she says she feels emotionally safe.”

“If he’s had a big meltdown, he finds it really difficult to then recover from that and not
feel really shameful and really guilty. I've noticed he will go upstairs with [dog’s name]
and I hear him talking to [dog’s name] and telling him, ‘I need a cuddle, I've been such
a naughty boy, I'm such a horrible person. I guess if he didn’t have [dog’s name], he
wouldn’t have anyone to do that with because he doesn’t want to do it with us because
he’s still feeling very bad about it. It's nice for him to be able to externalise that more than
keeping it all in.”

Lastly, while some participants stated that they wanted to train their dog to specifically
prevent a meltdown or provide deep pressure therapy, the companionship provided by the
dog, the development of the human—dog relationship, and subsequent enhanced wellbeing
was frequently seen as the priority.

“You finally feel like you've got some help for your child, but you have to remember it’s
a dog. I put so much hope into [dog’s name] to help me with [daughter’s name], but I
still need [dog’s name] to be happy too, and first and foremost, she’s a family pet. She’s a
family pet, and like I say, if eventually she doesn’t do deep pressure therapy, but she still
gives her great cuddles and flops all over her, fine, you know, she’s not going to be kicked
out or not pass an exam. You know, she’s good enough already, so, great.”

“I didn’t anticipate the impact she has truly had. I just thought I was going to be able to
train her for pressure therapy ultimately, but I didn’t anticipate the overarching support
mechanism that she was going to become for both [son’s name], and if I'm really honest,
hand on heart, myself. It's that sort of bond, and something else to focus on.”

3.1.5. Tolerating Changes and Willingness to Engage in New Activities

Some participants noted that the family dog had influenced their child’s acceptance
to change and willingness to try new things. For many parents, this was an important
achievement given their child’s usual fixed interests and rigid behaviours.

“When you go on holiday, you're not really sure what you're going to do for the day, my
kids can’t deal with that because they don’t know where they’re going. They don’t know
what to expect, we haven't planned it. It's really hard for them. Put the dog into the mix,
and they ground us, everyone’s so much calmer, and we can just chill.”

“[Son’s name] would never go downstairs by himself. Now he knows [dog’s namel] is there,
he’s really happy to go downstairs in the morning, he’ll go get [dog’s name] and watch
some TV, whereas before, he wouldn’t have done that, he’s happy to do that now because
he knows [dog’s name] is there, it’s amazing.”

One participant suggested that their child’s acceptance to change could be attributed
to the sense of responsibility associated with ownership, and the child understood the
requirement to fulfil the dog’s needs.
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“When [dog’s name] needs a walk, that sort of, overrules his needs and overrules the
‘Mummy needs to be home at this time’, you say, well, who's going to walk [dog’s name]?
And then if he knows she needs a walk, that’s okay, he understands that.”

3.2. Positive Impact of the Companion Dog on Parents of Children with ASC
3.2.1. Increased Parental Respite

In addition to the direct benefits of the family dog to the child with ASC, the majority of
parents expressed that the dog also had a positive impact on them. Specifically, participants
indicated that they felt less stressed, as their child felt safe and comfortable in the presence
of the dog, and this subsequently led to an increase in respite for the parent.

“She’s taken the pressure off. [Dog’s name] is an extension of me, but in a way that
I could never give [daughter’s namel. I didn’t realise how much I needed her, not for
cuddles or whatever, but I needed her to help me to help [daughter’s name], to take some of
that pressure off, to take some of that emotional burden away, which is a big ask for a little
yellow Labrador, but actually [dog’s name] does that, just by being there. So, that then
directly impacts the whole house, because everything is just that little bit calmer. I have
been [daughter’s name] emotional crutch, and it’s now given me some time to myself.”

Some participants reported that before they introduced a dog to the home, they
experienced feelings of guilt when taking time for themselves. However, dog ownership
allowed them to take ‘justifiable respite’ while meeting the needs of the dog, which appeared
to reduce these negative feelings. Participants indicated this benefit was often unexpected
as they had introduced the dog to the home primarily to support their child with ASC.

“The thing that I didn’t expect was actually me having some time outdoors by myself.
Huaving some time to myself in the fresh air, and for it to be justified, because when I used
to work, that used to be my respite. But it was justifiable respite, because it was bringing
money in and helping other people. This has given me that again, because I can justify it,
I'm meeting his needs as well, but then I'm also getting time to myself.”

One participant also spoke about the benefit of the dog when their child was with a
professional caregiver, as she was able to spend time outdoors with her partner and the
dog, which increased feelings of normalcy.

“When we've got a carer over for [son’s name], we’ll take [dog’s name] to the pub, he’ll sit
with us in the pub. 1t's just a nice thing, like, we can actually be normal and do normal
things because we can’t ever take [son’s name] anywhere like that. It's nice to go out as
sort of a family with our dog child and sit and have a drink, and just feel normal. I think
that’s a massive thing because that just doesn’t happen in day to day life.”

3.2.2. Increased Parental Wellbeing

Many participants also spoke about how the dog had increased their own and their
partner’s mental health and wellbeing, primarily attributed to the unconditional love and
companionship provided by the dog. This also appeared to be an unexpected benefit, as
participants indicated that this improvement in wellbeing was surprising.

“For us, it was unexpected. I didn’t ever think about it from my point of view other than
the additional burden. I know that sounds horrible, but I was doing it for the kids [. . .]
I did not at any point think about the companionship and bond for me or [husband’s
name]. I just didn’t even think about that, and how good it makes us feel, so that has been
a pleasant surprise.”

“I never considered the positive impact of just having her. It's been a pleasant surprise,
and we find it so rewarding. Just to have a cuddle, that unconditional love, like this
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morning, when I woke up, 1 felt sad and heavy, and [husband’s name] came up with
[dog’s name], which normally we don’t do. She just got on the bed with me, and it was
like, okay, I'm okay now, I'm going to get on with the day. So, she is benefitting us.”

3.3. Considerations and Challenges Associated with Dog Ownership for Families with Children
with ASC

3.3.1. Key Considerations When Selecting a Dog

Participants identified important factors to consider when selecting the correct dog
breed for their family, including size and sensory issues (e.g., coat length, type).

“I needed a dog of a fair size because we're doing deep pressure therapy with [daughter’s
name], and I learned that, you know, the heavier the better. Probably the Labrador was as
heavy as I was prepared to go.”

“My son wouldn’t have coped with dogs that either moult or shed a lot, but then golden
retrievers were talked about as being really good. So, he doesn’t like wiry sort of coats. So,
the golden doodle just ticked so many boxes. You know, that doesn’t shed and has got a
long, shaggy coat.”

Participants frequently noted that they may not have thought about these factors if
they had not completed the Family Dog Service workshops.

“It was really helpful, and I think it'd be really helpful for a lot of other people, especially
because things like, what kind of preference does your child have to touching things, and
like, are they sensory seekers? Are they going to be kind of rough handed with the dog?
You know, do you need a bigger dog or like, would a smaller dog be better? I think there
were so many questions that were really interesting things I never really would have
thought about.”

3.3.2. Adjusting to a New Dog Within the Family Unit

Participants often spoke about the challenge associated with integrating a new dog
into the family unit and adjusting to a new lifestyle and routine. This challenge was
amplified in certain situations, for example, when the child was described as less tolerant
to change or if the child had germ phobia.

“Initially, he was terrible. He wouldn’t touch her. If he did touch her, he had to wash his
hands. He would stand and watch me bath her but wouldn’t involve himself. He would
put her food on the floor but wouldn’t prepare the food. Whilst we were house training,
that was very challenging as he would laugh and giggle if she did her business inside, but
it really did kick in as soon as it was tidied up, it was, has it been disinfected? What have
you wiped it with? Is that clean? Can I walk on it?”

“There was obviously the changing routine, and it did impact the kids a bit, particularly
[daughter’s name] who did struggle with something else coming ahead of her, like, if his
needs needed to be met first before hers.”

The change in routine also impacted some parents, who highlighted that the responsi-
bility of caring for a dog was more challenging and time consuming than anticipated.

“I found it more challenging than anyone because it was my routine that changed the
most, it changed my life, completely. I'm the one who has to rush back from work, I'm the
one who gets up to go out early in the morning, even if I've got something on. I knew it
was going to be hard, and it would be a big commitment, but it’s probably bigger than 1
ever realised.”

As a result, participants identified that this sometimes compromised the way families
felt about acquiring a dog, but strategies and support provided by the Family Dog team
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appeared to mitigate this barrier. Subsequently, this appeared to enhance the relationship
between the family and the dog and ensure that the integration and lifestyle adjustment
was more manageable.

“It's quite tricky at the beginning, it's hard work, and I'd be on walks, and I was like,
nearly crying, because she’s pulling so much. I was like, oh my goodness, what have I
done? It was helpful to speak about focusing on like, how it will be able to help [son’s
name]. They also include stories in there to explain how it’s helped other families too, and
it’s really good, because that helps you to sort of, get through the hard times.”

“It can be a really challenging start, and I think it was so useful because they like, help to
set her up to succeed, and setting up this relationship to what will work. You know, like
positive reinforcement, not putting too more pressure on the relationship between them,
giving ideas for stuff like enrichment that [son’s name] could get involved in, you know,
like, little puzzle toys. [The service] helped me to introduce them in a certain way and I
wouldn’t have known how to do that.”

3.3.3. Challenges Associated with the Development of the Human—Dog Relationship

While many of the perceived benefits to the child with ASC were attributed to the
development and impact of the human—-dog relationship, the majority of participants
described that this relationship took time to develop.

“I'm not going to say there was an instant bond. Everything within him wanted to
adore her like he could see people around him doing. But he does take a while, but it’s
because he approaches everything from a logical perspective and not an emotional one,
but that almost is the barrier that prevents him from being able to relax and enjoy things
sometimes.”

Participants highlighted barriers to the development of the relationship that included
impatience from the child when training the puppy, behaviour associated with a puppy
(e.g., nipping, jumping) that distressed the child and contributed to sensory overload, and
germ phobia.

“[Daughter’s name] was so fixated on her being there, and we had to say, puppies sleep,
you're not going to pick her up and put her on you when she’s sleeping. It was getting
[daughter’s name] to settle, because the anticipation was so much and she just wanted
this dog to help her, and we had to slow her down and keep in mind she is still only a
puppy.”

“At the time, she just thought [dog’s name] doesn’t like me, and we had to explain that
she’s done it to all of us. But obviously, [daughter’s name] reaction is much stronger to
getting a little scratch from a puppy tooth and we can just go, it’s just a little scratch, but
for [daughter’s namel], little scratches are more painful or a bigger sensory experience.”

“In the first two weeks, [dog’s name] was sneezing phlegm balls out, and he hates having
like anything gross on him. So, her sneezing all over him, luckily, it did stop after two
weeks, but that added to it, like, he didn’t really want to be near her in case she sneezed
on him, so that was hard too, but who can plan for that?”

While the development of the relationship was often perceived as a time-consuming
but worthwhile process, many participants expressed that the Family Dog Service provided
support and advice that helped to build and maintain the relationship.

“The bond is growing, it’s certainly progressing. The service has definitely helped, all the
things like setting up at the beginning to help not put pressure on him and the relationship
between them [. . .] it’s definitely better because of the service, because it’s helped me to
introduce them in a certain way and I wouldn’t have known how to do that.”
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“I think [the relationship] would have naturally occurred, but I think what it’s done, it’s
sort of sped it up or just gave us a bit more insight into what'’s possible. I think if we just
got a dog and did normal puppy training, we would have seen benefits, just from having
a dog who has an affectionate and sociable nature. But, what the Family Dog Service did,
is kind of, help us realise what is possible and sped that up [. . .] I think it helps to, that
sort of hand holding and being guided on the path of, this is what is possible with a family
dog to support a child with autism.”

3.4. Experiences of the Family Dog Service Workshops
3.4.1. Motivation to Attend the Workshops

Family Dog Service as they had initially embarked on research relating to autism assistance
dog placements. However, many parents identified barriers to these placements, including
the expense, the strict criteria related to their child’s age and stage of diagnostic pathway,
and the time taken to be matched with an appropriate assistance dog. Therefore, many
participants spoke about how the Family Dog Service was an appropriate and beneficial

The majority of participants expressed that they were motivated to engage with the

alternative.

advice about introducing a dog into the family, especially for those who had no previous

“We wanted to get a dog from a charity, fully trained, arrive on your doorstep, here I am,
but because of lockdown, we kind of missed the boat on that as [son’s name] was getting
too old. I think he was 10 by the time we made a definite decision, and most of them had
shut their books. So, that was kind of like, if we’re going to do it, we’re going to have to do
it ourselves. How can we do that? So, I looked what was available to try and understand
if it was really doable because [son’s name] is quite challenging and a lot of hard work, so
I wanted to make sure I was going to be able to manage that alongside looking after him
as well.”

Other parents expressed that they signed up for the service to gain support and

experience of dog ownership.

shop content was tailored to families with ASC, and that in itself was motivation to sign

up.

“We didn’t have any experience with dogs, we didn’t really know what we were doing.
So, just having somebody to kind of support us and help set us up right, so we can get the
right outcomes that would help, that would work for us, because it was a bit risky in the
sense that like, it could go terribly wrong. The dog could just be barking all the time, and
it could have a really negative impact, so it was kind of having the knowledge to know
what we were doing to set her up, and set her up right, to support [son’s name].”

Additionally, all parents expressed that the workshops appealed to them as the work-

“What I've found is, with an autism diagnosis, it’s like a full stop. You get your report,
you have all this hype and so many years of building up to it, and then that’s it. We had
to self-educate very much. One part of that was through a lot of Googling, what support
can 1 get for my child with autism? [...] I went on their website and they’re very much
family-oriented and work with families with autism. I almost wanted to cry with relief
after finding them.”

3.4.2. Information Tailored to Families with ASC

lored to families with ASC. In particular, participants frequently expressed the benefit
of discussing ways to avoid sensory overload, or the benefit of sensory feedback from

All participants spoke about the value of the workshops offering information tai-

dog-related activities.
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“They talked about, the sound of the dogs, I mean, this is so specific, but the sound of the
dog’s collar, the dog’s tag clinking against the dog bowl can be a sensory issue, and for us,
that is definitely true. I hadn’t thought of it, but it definitely is, and so they explained that
you don’t have to feed your dog that way. There are lots of different ways you can do it.
You know, you can scatter feed, you can use a lick mat, it just absolutely blew my mind.”

“It’s definitely helped us to think about things and to see there are other ways of doing
things, like the sort of sensory specific stuff, they did a really useful section on that
[.. .1 They talked about using a particular grooming tool so that your child gets sensory
feedback from grooming, but also is good for the dog, you know, things I didn’t think
about.”

Participants provided other examples of how the content was tailored to families with
ASC, including support and strategies to facilitate the introduction of a new dog into a
family unit with children with ASC.

“They talk about how to have a dog in the household when you've got a child who is
autistic and how to help them to relate to the dog because they might not necessarily have
that understanding. They said a few things that stuck in my mind, like having a collar or
bedding that was related to the special interest of the child, so they felt like the dog was
more connected to them.”

“They suggested to send [the breeder] audio clips of him having a meltdown so [the breeder]
used to play them to the puppies when they were tiny, alongside washing machine noises
and you know, the kind of normal socialisation bits that a good breeder might do. The
first meltdown he had was the day after he arrived [. . .1, he just trotted over to the same
room as [son’s name], sat down next to him, and just didn’t even bat an eyelid. He was
not fazed at all, and I think [son’s name] was so shocked by that because [dog’s name] had
opted to be there, opted to be with him.”

In addition, the content to support parents to train the family dog ‘advanced task
work” was well received, as these skills would have a positive impact on the child with
ASC.

“We did all the conventional training courses with our springer spaniel, but this is
more for that interaction with the family, and you know, with the children with autism.
Particularly the nose nudge and the head rest, those will be the techniques that are really
helpful for children with autism, but you wouldn’t get that on a conventional training
course.”

Many participants identified how the Family Dog Service may differ from a conven-
tional dog training course. They expressed that the tailored content and support would
likely not be provided in ‘traditional” training, as the focus would be on training the dog
rather than training the dog to support the child with ASC.

“It’s the understanding of the unique nature of autistic families, and how a lot of other
training courses would just require you to make changes to how you behave and interact
with the dog, for example, telling your children that they can do this, and they can’t do
that, that just doesn’t work for us. We need somebody who understands that our children
don’t work that way, and they might need, you know, tailored resources. It’s the fact
they combine up to date modern, sympathetic training methods with the understanding
of the particular challenges that our families face, combining the two together, it's just
amazing.”

Lastly, parents also appreciated how the service was tailored to families with ASC
while still prioritising the welfare of the family dog, promoting the use of positive reinforce-
ment, and treating the dog as an equal member of the family. This included considering the
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dog’s safety and wellbeing, especially when the child with ASC exhibited anxiety-related
behaviours.

“It hugely helped us to prepare, knowing how to manage a dog during a meltdown, it
was so important to get right from the start, so we don't scare [dog’s name]. Thinking
about giving him places to go to rest if [son’s name] is wound up. They also taught us so
much about socialising and dog behaviour which means I think we are getting more out
of our dog than we would have.”

“It was all about setting the dog up to succeed, like everything we did in those early stages
taught her so much with regards to self-control and it just made it all work, it was just
all the building blocks for her to succeed. I think because it was all positive reinforcement
as well, it was just really nice and refreshing, it just really worked for us.”

3.4.3. Access to Lifetime Support

All participants spoke about the value of the lifetime support offered by the Family
Dog Service team. Many participants expressed how they had contacted the team between
or upon completion of the workshops to seek additional advice or support and always
received detailed responses which answered their queries and provided reassurance. Ad-
ditionally, there was consensus among participants that these responses went above and
beyond that of independent research due to the team’s knowledge and expertise about
both dog training and supporting families with ASC.

“The thing that was most attractive for all of it was how approachable the team were, and
the fact they are always there if you've got a question. They were very clear, if at any
point you need any support on training your dog, you've got any questions, no matter
how daft, please get in touch with us, we will always help you. I think because autism is
not something that is a static condition, knowing how hard it is to get any kind of support
for an autistic child, it was beyond comforting to know that they were probably one of
the few people I've ever spoken to where they’d actually said that, don’t worry if things
change, and as and when they change, we can help, we can always work with you, look at
behaviours and see how we can build something in.”

In addition to the ongoing support offered by the team, participants also have access
to ongoing peer support via the private Facebook group. This forum was perceived as
beneficial, as many participants expressed how ‘comforting” it was to talk to other families
with autistic children, and also to read realistic experiences of others in similar situations.

“I use the Facebook group a lot and I watch the chats and its helpful to see advice given for
the future. It’s also nice to have that connection with other families who have an autistic
child, it’s comforting.”

“Unlike a lot of social media, it’s not all just the positive highlight stuff, like people are
putting on there, you know, not fails, but ‘this isn’t working’, ‘does anyone have any
advice on this’, so it’s not a group that you go on where it’s just going to make you feel
like you've been rubbish at training your dog, because actually, it’s a good balance.”

4. Discussion

This qualitative study explored the experiences of families of children with ASC and
their perceptions of the Family Dog Service and the perceived impact of human-dog interac-
tions and relationships. Overall, findings indicate that companion dog ownership provided
emotional and physical benefits and increased participation in activities and socialisation.
Challenges associated with dog ownership were also discussed, but participants indicated
that the guidance provided by the service helped to mitigate these difficulties and support
the family. Parents appeared to have very positive perceptions of the service and were able
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to implement strategies and techniques they had learned from the workshops to harness
the full potential of a companion dog for their child and wider family network.

4.1. Impact of Companion Dog on Families with ASC

The current findings indicate the potential of companion dogs to improve child well-
being while also positively impacting the wider family network. While previous research
has reported that an important factor of assistance dogs is the ability to provide more
specific, specialist task work compared to untrained companion dogs (Gravrok et al., 2020);
the benefits of a companion dog outlined in this study are similar to those reported for
autism assistance dog placements (Burrows et al., 2008; Shoesmith et al., 2024). Based
on the current findings and the previous literature evaluating the impact of companion
dogs on families with ASC (Grandgeorge et al., 2012; Wright et al., 2015b), it is plausible
to suggest that these benefits may not directly occur due to the specialist training that
an assistance dog has received. Rather, these outcomes may be related to the presence
of the dog and the relationship that develops between the dog, the child with ASC, and
the wider family network. While the development of the relationship will occur naturally
over time (Hellings et al., 2022), participants in the current study noted that the Family
Dog Service provided the foundation to introduce the child and the dog in a way that
would facilitate a healthy and positive relationship. It is possible that via the acquisition
of a trained autism assistance dog, organisations provide specific support to both the
individual and the dog, whereas breeders and shelters may not. This variation in support
may potentially contribute to differences in the perceived impact of the dog in different
contexts (Gravrok et al., 2020). This aligns with our current findings, as parents frequently
valued the lifetime support and guidance offered via the Family Dog Service, starting from
the consideration of acquiring a companion dog. While we do not suggest in any way that
companion dogs can replace the important role played by trained assistance dogs, future
research should explore the differences between families with assistance dogs, those with
companion dogs alone, and those participating in services like the Family Dog Service.
This could provide deeper insights into how dogs can impact families with ASC and the
mechanisms underpinning these outcomes in various contexts.

Additionally, participants highlighted the key considerations when selecting a dog
that may impact how the child with ASC interacts with and develops a relationship with the
dog. For example, ensuring dog characteristics match the sensory preferences of the child
(e.g., type and length of coat) or considering the size of the dog (e.g., larger dogs for deep
pressure therapy). The current findings suggest that these are important considerations
that may not have been at the forefront of their decision-making if participants had not
received the support and guidance from the Family Dog Service. Future research should
further explore how families with ASC make decisions when selecting the dog breed, and
whether certain dog characteristics may impact the perceived benefits of dog ownership.

Lastly, despite these perceived benefits, participants in the current study also reported
some challenges. These primarily included the time and commitment associated with
dog ownership and training, aligning with previous evidence (Carlisle, 2014). While it
is important for prospective owners to consider these factors before acquiring a dog, it
appeared that the support and advice provided by the Family Dog Service mitigated any
negative feeling towards these challenges and supported parents during the early stages
of ownership and beyond. Overall, these findings highlight the importance of the service,
which provides a unique and alternative approach to those who may be unable to access
an autism assistance dog for a range of reasons.
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4.2. Experiences and Perceptions of the Family Dog Service

The context in which dog owners may access or be exposed to opportunities for
education and support regarding their dog varies considerably. This can be through formal
methods or approaches (e.g., veterinary consultations or training programmes). However,
it is more likely that owners access information via informal methods (e.g., television
programmes, social media platforms). This information may be unregulated, inaccurate,
and could potentially influence the way a dog is trained and subsequently the welfare of
companion dogs living in family homes (Philpotts et al., 2019). Inaccurate information
might be due to the lack of understanding or misinterpretation of information related
to dog ownership, its complexities, and the existing evidence base. An example of this
still remains clear in existing dog training programmes, with the concept of the ‘alpha
dog’ and negative forms of punishment still being used and encouraged by self-appointed
dog behaviour experts (Philpotts et al., 2019). In the current study, participants valued
the Family Dog Service approach that discouraged these types of training methods and
promoted the use of positive reinforcement, treating the dog as an equal member, and
prioritising the dog’s welfare.

In addition to this positive approach, participants expressed how beneficial it was to
find a service that was family-oriented and tailored to work specifically with ASC. This was
commonly cited as one of the most appealing features of the service and also motivated
most participants to initially engage with the workshops. Many parents expressed how
difficult it was to find support to assist their child with ASC following a diagnosis, so the
team’s expertise and knowledge in both dog training and living with ASC was highly
valued. Given the heterogenous nature of ASC, it is imperative that any training delivered
to parents of children with ASC adopts a person-centred approach, rather than enforcing a
‘one size fits all” structure (Roberts et al., 2023). This tailored approach was also reflected in
the ongoing lifetime support offered by the Family Dog Service team, who acknowledge
ASC is not a static condition, and every child will have unique experiences and challenges.
This understanding of how ASC impacts the child and their family appeared to be a key
factor for successful uptake and implementation.

The interactive nature of the workshops and access to a private Facebook group
that offered the opportunity to communicate with other parents in a similar situation
was also well received. Support from other parents was perceived as beneficial for both
aspects related to dog ownership and difficulties associated with their child’s confirmed
or suspected diagnosis. This aligns with previous research, as studies have reported
that parents who received support from their peers felt heard, validated, and connected
to others who have shared similar experiences (Batchelor et al., 2021; Lee et al., 2024;
Sullivan-Bolyai & Lee, 2011). The support offered by other parents, alongside the ongoing
support offered by the Family Dog Service team, also appeared to be a key facilitator for
successful engagement.

4.3. Limitations

Firstly, self-selection bias may influence the current findings as parents who agreed to
participate may have had different experiences than those who chose not to participate. It
may be the case that those who had a positive experience of the service and/or introducing
a companion dog to the home were more willing and motivated to express interest in
participating. Therefore, the findings may not be generalisable to the entire cohort who
have experienced the Family Dog Service. In the future, a larger sample would be required
to demonstrate the effectiveness of the service, and whether the service results in positive
impacts that may not be seen as a result of a companion dog without the additional
support and guidance. Secondly, the sample was primarily limited to the inclusion of
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mothers as only one father opted to participate. Fathers of children with ASC have been
underrepresented in the literature and their perspectives may differ (Adkins et al., 2023).
This gender imbalance is a commonly cited barrier in human—animal interaction research,
and future, larger studies should actively seek to overcome this, e.g., by stratified sampling
strategies. Thirdly, the service is accessible to families with children with ASC across a
broad age range (3-16 years). While this is important for ensuring the service remains
accessible to a diverse demographic of families with children with ASC, this range may
also introduce variations in the benefits and challenges experienced by parents of young
children compared to those of adolescents. Although no such differences were observed
in the current data, further research with a larger sample of participants could provide
valuable insights into whether distinct differences occur across different age groups. Lastly,
interviews were only conducted with parents who had engaged with the Family Dog
Service online since it was adapted from in-person workshops due to the COVID-19
pandemic. It would be beneficial to explore the benefits and challenges of this method of
delivery and compare experiences to those who engaged with the service in person.

5. Conclusions

Companion dogs can have a positive impact on children with ASC and may be an
important source of support for the wider family network. However, to harness the full
potential of a companion dog, it is important for families to have access to educational and
support programmes that provide guidance and strategies to facilitate a healthy, positive,
and supportive relationship between the dog and the family. While the findings do not
claim that companion dogs can replace the important role played by specialist trained
assistance dogs, this service may provide a practical and valuable alternative in light of the
restrictions and challenges often associated with securing assistance dog placements.
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Abstract

Children diagnosed with autism face many barriers to learning. Animal Assisted Services
and Interventions (AAS/AAI) have been adopted to support children within schools. The
Dog Mentor is a UK-based organisation that provides training for handlers and assesses
dogs to be integrated within schools. It adopts a rigorous and continuous training package
and ensures the safety and welfare of all involved by adopting a whole school approach.
This research uses content analysis to understand the types of activities and outcomes in
The Dog Mentor programme, as established by teachers and dog handlers, across 58 schools.
Teachers and dog handlers perceived that The Dog Mentor successfully supported children
with autism, using a variety of sessions. This variability is seen as a benefit as it enables the
intervention to be tailored to meet the needs of the students. Handler-reported benefits
include creating a calm environment, promoting engagement, and supporting learning.
Improved self- and emotion regulation, mental health, and resilience were also noted by
the handler reports. Future research needs to investigate these perceived benefits using
quantitative data, as well as look into outcomes relating to the dogs supporting others with
bereavement and trauma. This topic was briefly mentioned by two of the schools, but there
was not enough data to understand the impact in depth.

Keywords: autism; education; school; Animal-Assisted Services and Interventions; dogs

1. Introduction

Neurodivergent people experience and interact with the world differently than neu-
rotypical individuals, owing to how they process information, resulting in a difference with
learning, behaviour, and daily tasks (National Autistic Society, 2025; Benderix et al., 2006).
Neurodivergent conditions cover a wide spectrum of abilities and challenges that individu-
als face, including Autism Spectrum Disorder (ASD) (McGee, 2012). Within the UK, one in
100 people is on the autism spectrum, a lifelong neurodevelopmental condition, varying in
severity and characteristics (National Autistic Society, 2025; CDC, 2024). For children diag-
nosed with autism, difficulties in communication and delays in development are witnessed,
with recommended early interventions (Landa, 2007; Cheng et al., 2023). Yet delays in
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diagnosis due to long waiting lists are common within the UK (British Medical Association,
2024). Upon diagnosis, further delays are experienced when obtaining an Educational
Health Care Plan (EHCP), which is essential for outlining the child’s needs in relation
to sensory sensitivities, communicative difficulties, and challenging behaviours, creating
significant barriers to learning (McDougal et al., 2020; Naznin et al., 2023). The deadline
for completion of an EHCP is 20 weeks, but only half are issued within this timeframe
(UK Parliament, 2024). These delays deny the opportunity for the recommended early
intervention and support, essential for removing barriers to facilitate children’s learning
(British Medical Association, 2024; Machelicek et al., 2007).

To facilitate learning, schools utilise a variety of support strategies and interventions,
such as social stories to teach social skills and change the learning environment, aiming to
engage the child and enhance learning (Gray & Garand, 1993; Machelicek et al., 2007). More
recently, the use of Animal-Assisted Services and Interventions (AAS/AAI) has become
more popular. Improvements in autism symptoms, social interaction, social functioning,
and communication in children on the autism spectrum have been demonstrated (Dimo-
lareva & Dunn, 2021; Meints et al., 2022; Sissons et al., 2022; Gabriels et al., 2015, 2018).
Within educational settings, school staff have positive perceptions of the implementation
of AAIs to support mental health (Leos et al., 2022). AAS/AAIs have shown to improve
psychological, social, and academic outcomes, creating a positive school environment,
with dogs assisting students in regulating their emotions and behaviours, yet outcomes
relating to improvement of social skills have been mixed (Zents et al., 2017; Baird et al., 2023;
Wintermantel et al., 2024; O’Haire et al., 2014; Anderson & Meints, 2016). Furthermore,
there is significant variability in AAS/AAI sessions, including the structure within the
sessions and frequency per week and overall duration (Heimlich, 2001; Somervill et al.,
2009; Limond et al., 1997; Martin & Farnum, 2002). Though variations can be beneficial, to
address various needs, it makes generalisation and guidance around effectiveness difficult.

The Dog Mentor is a UK-based organisation that assesses school dogs and provides
training for handlers and wider academic support to integrate animals within the curricu-
lum delivery. Over 600 schools are registered with the organisation, which all employ
a whole school approach to ensure the well-being of the dog is not compromised. This
includes the use of strategies to regulate children’s behaviour and a set way to behave
throughout the school, regardless of whether the dog is currently there. For instance, at
lunch, children take extra care not to drop food, as this can make the dog sick if they
consume it. Another example is the children are taught “Dog Mentor breathing”, which
gets them to think about their breathing, de-escalating a behaviour, and helping them to
physically regulate in a challenging situation. The training for all staff working with the
dog mentors is based on positive reward, empathy, respect for the animal, and children’s
self-regulation prior to interaction. As part of the registration, a rigorous risk assessment is
completed, specific to the educational environment and dog(s). The registered schools also
have access to dog-related materials and activities they can integrate into their curriculum.
Meanwhile, there is flexibility for school staff to incorporate the work with the dogs as
necessary providing the overall risk assessment is followed. This is a key element of The
Dog Mentor to ensure the safety of all and optimal outcomes. As the programme has
grown, schools have shared many case studies of impact that the dogs have had. The
variability seen in the research field is also evident within The Dog Mentor, but here, we
have a large sample of schools that follow the same basic principles. As a result, we are
able to develop research and look at different aspects of the AAS/AAI and their effective-
ness. For a first qualitative evaluation of the impact of the programme, the current paper
presents questionnaire data from the schools that have incorporated work with the dogs
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for their children on the autism spectrum. Content analysis has been used to answer the
following questions:

1.  Towhat extent is The Dog Mentor effective at reducing the symptoms experienced by
children on the autism spectrum?

2. How can The Dog Mentor be integrated to effectively reduce the symptoms experi-
enced by children on the autism spectrum?

3. To what extent is The Dog Mentor effective at facilitating learning for children on the
autism spectrum?

2. Materials and Methods
2.1. Data Collection

The Dog Mentor team regularly contacts the schools within the programme to keep
updated on the work that is ongoing and to provide support with any challenges and
additional materials for lessons. One questionnaire the schools received related to the work
and challenges of incorporating the dog into the educational process with diagnosed and
undiagnosed neurodivergent children. The data was anonymised by JD (founder of The
Dog Mentor) and sent to the research team for analysis.

The Dog Mentor aims to support schools in incorporating dogs within their settings.
As a result, it is driven by the needs of the school, and there is no typical length or duration
of each setting. Some schools have had their dog only when a specific need arises- for
example, a bereavement in the family resulting in a child struggling to go to school, so
the dog has been included in the routine to support the child in going to school. On the
opposite end of the scale, some dogs are in school daily (and some schools have more than
one dog) and have a timetable with different activities and rest periods. Here, it is also vital
to note that the activity of the dog depends on the age, personality, and energy of the dog,
too. This is part of the initial assessment and is reviewed regularly to ensure dogs are not
overworked. In addition to that, The Dog Mentor is adaptive in nature, so more guidance is
added when challenges occur. For instance, the safety of the dog is paramount, so there are
clear instructions on how to lead a dog down a corridor and through fire (and other) doors,
to ensure the dog is not either stroked by children/crowded or trapped/hurt by a door.

2.2. Participants

Fifty-eight schools responded to the questionnaire, including primary schools (n = 30),
Special Educational Needs schools (SEN)/Specialist Provision (n = 12), secondary schools
(n =9), through schools which include nursery to 18 years (n = 3), primary schools with
nursery schools (n = 2), infant schools (n = 1) and a primary and secondary school (n = 1).
No individual-level diagnostic, severity, or demographic data were collected for specific
children. Respondents answered based on their experience with students whom they
understood to be on the autism spectrum and/or otherwise neurodivergent, including
both formally diagnosed and undiagnosed pupils. All responses were provided by the
dog handlers, who are employed by the school, and being a handler is an additional role
to their primary job (e.g., teaching assistant, teacher, SENCO). One respondent was from
the finance department of the school, but the remaining respondents (n = 57) were all
teaching staff. All respondents therefore had a good understanding of the outcomes they
had seen in the children with a variety of interventions, including the Dog Mentor and other
non-animal related interventions, for comparison. No financial incentive was provided,
and the questionnaire was only sent once to avoid pressuring respondents.

138 https://doi.org/10.3390/bs16030323



Behav. Sci. 2026, 16, 323

2.3. Questionnaire

The questionnaire was developed by the Dog Mentor team, and the respondents did
not have to answer all the questions. At the end of each question below, we have indicated
how many of the handlers responded to each question. The questionnaire included the
following questions:

e Have you been able to use your Dog Mentor(s) to achieve any of the following: when
you have worked with children with autism or undiagnosed neurodiversity? The
options were based on the training provided by The Dog Mentor and were: reducing
stress and anxiety; promoting a more productive environment for learning; curriculum
support; help with social interactions; build long term rapport; promote empathy and
a caring attitude within school; teaching responsibility; teaching and creating positive
body movements; supporting with communication; teaching self-care and life skills;
develop and establish acceptance understand constructive criticism; self-awareness;
self-regulation; empathy; focus and on task behaviour; resilience; dissolve attachment
seeking behaviour; exploring ideas, environments, subjects; support with sensory
issues; support with daily structure and routines; support with making mistakes and
natural consequences; support with restoring relationships after challenging situations;
promote positive authentic environments; promoting relaxed classrooms; improve
engagement; positive environment (58/58 responses)

e Thinking specifically of the children with autism that your Dog Mentor has been
involved with, what activities did the dog participate in? (57/58 responses)

e  Thinking specifically of the children with autism that your Dog Mentor has been in-
volved with, can you provide more details on the aims of the activities you completed?
(52/58 responses)

e Do you think the dog has been useful in achieving the goals you set out to achieve
when working with the children with autism? (55/58 responses) Please let us know
why you chose the above answer. (49/58 responses)

e  What would you say the biggest challenge was when incorporating the Dog Mentor
within the tasks with children with autism? (53/58 responses)

The aim was to keep the questionnaire brief, with open-ended questions so all respon-
dents could provide as much detail as they felt was necessary. This also ensured that even
if teachers had little time, they could still provide some information on the work they were
doing. It is also important to note that not only did respondents not have to answer all
questions, but not all schools that are part of The Dog Mentor completed this questionnaire.
This may have been due to them not including the dogs to work with neurodivergent
children, or because they have not seen a benefit in doing so, and, therefore, felt they did
not have anything to share. As the current questionnaire is framed to ask for best practice
in order to find out ‘what works’, it is likely that we have more positive responses in the
effectiveness of The Dog Mentor within the neurodivergent population. However, this
allows us to explore this avenue and provide guidance to schools, as well as complete a
larger-scale evaluation of the effectiveness of this work. This will be incorporated in later
research with a larger, more scientifically rigorous design.

2.4. Analysis and Coding

Two researchers (EDD and JD) analysed the data via content analysis, following a
four-step procedure. Raw data was read through to understand the contexts of the data
before a hybrid coding approach was undertaken. Deductively, a tally was completed
for results gained for question one to assess the frequency of responses, and inductively,
new codes were developed from the raw data for the remaining questions. Codes were
then grouped together through content relationship, creating sub-themes, and additionally
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tabulated for frequency. Finally, sub-themes were grouped together in similarity, creating
overall common themes.

Intercoder Reliability

The data were independently coded by two of the authors trained in content analysis
(EDD, JD), one with further training in qualitative methods (EDD-MRes in Social Research).
Themes uncovered were compared and achieved a percent agreement of 90% inter-rater
reliability. Trauma and loss support was selected as a possible theme by JD, but due to the
infrequency of mentions (seven total occurrences across two schools), its exclusion was
agreed upon by the coders in the final write-up. The team agreed that this theme should
be explored in future research to understand the impact of AAS/AALI for children on the
autism spectrum experiencing trauma and loss.

3. Results

Almost all the schools (93%) reported The Dog Mentors” usefulness in achieving their
aims in supporting children on the autism spectrum, utilising a variety of interventions
(Table 1), and improving three key areas: learning, mental health, and relationships.

Table 1. The frequency of schools (N = 58) using The Dog Mentor intervention techniques.

Intervention Frequency Success Rate
Therapeutic approach (regulation support, 40 85%
ELSA)
One-on-one (individual support) 25 84%
Curriculum support (reading support) 23 86%
Meet and Greet (gate duty, helping students 20 95%
into school)
Group/class sessions (classroom support) 16 87%
Transitions (changing classes, leaving 12 91%
school)
Praise and Reward (positive reward for 1 100%
behaviour)
Responsibilities (walks, filling water bowl) 10 100%
Own timetable (set schedule for dog) 8 62%
Free roam/access (free access to the dog for 6 66%
students)
Playground access (dog available at o
breaktime) 2 100%

3.1. Theme 1: Facilitated Learning

All of the schools reported an improvement in learning with the dog mentors, creating
a positive environment and supporting overall learning.

3.1.1. Subtheme: Creating a Positive Environment

The most commonly reported aspect related to facilitating learning surrounded creat-
ing a positive environment for children on the autism spectrum. The dog mentors (dog and
handler teams) achieved this through positive projection of behaviour and communication,
building long-term rapport and promoting a relaxed classroom environment. Creating this
positive environment was achieved by the dog mentors in the majority of schools (84%),
with one school sharing, “by showing that the dog mentor is willing to enter unfamiliar
environments, students model that. .. this can then be transferred to their own concerns
and anxieties”. There were frequent mentions of how building long-term rapport (70%)
helped the children to trust their dog mentor, helping them attend school. For instance, one
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school shared, “We have one child with ASD that we have been working with for about one
year, and they refuse to attend school. More recently, they have attended school for about
1 h two times a week, and while on the school site, they sit with [the dog mentor]. A similar
frequency highlighted how the dog mentors helped promote relaxed classrooms (70%)
with dog mentors “providing a steady, non-judgemental presence” in class and helped to
settle their pupils with “a calming presence which brings comfort to the students working
in there”. Over half the schools agreed that the dog mentors promoted a more produc-
tive environment for learning for their students (58%), through creating a comfortable
environment, having a “positive impact on children involved” with improved attendance
specifically noted.

3.1.2. Subtheme: Supported Learning

The schools reported how the dog mentors supported learning through improving en-
gagement, focusing on tasks, and curriculum support. The majority of schools (75%) shared
how the dog mentors improved engagement amongst children on the autism spectrum by
creating a calm environment, “[allowing] them to engage in their learning environment
more fully”, with schools reporting “significant positive outcomes of engagement in ac-
tivities”. Likewise, just over half the schools (53%) reported improvement when focusing
on the tasks when the dog mentor was in the classrooms with the children. They reported
that the dog mentors “offered some one-on-one time as a reward” for completing tasks,
which has proven useful “when no other incentives work”. Just under half of the schools
(44%) were additionally able to involve the dog mentors in curriculum support, with one
school making treats for their dog mentor, with ingredients “[needing] to be measured
and weighed using mathematical skills in the process. This was enjoyed by the child
immensely”, and another school encouraging children “to read to the dog, to help gain
confidence”, with the dog being a non-judgemental listener, which likely reduced children’s
anxiety about trying to read.

3.2. Theme 2: Mental Health
3.2.1. Subtheme: Emotional Management

The most commonly reported aspect regarding mental health was how the dog men-
tors helped children regulate their emotions, with the majority of schools (88%) teaching
‘self-regulation through co-regulation”, which included the dog (the respondents did not
mention the impact of the handler, although this may, of course, impact the observed
outcomes). This improved regulation was perceived as preventing emotional outbursts,
“where often [they] would have exploded,” as a result, helping the student to calm down
quicker when working with the dog mentor. For instance, students are able and willing
to take movement breaks or “time out of class to spend time with the dog mentor” to
self-regulate. In addition to the child controlling their emotions and behaviour, during the
encounter with the dog, a learning opportunity to build awareness and teach the child
about the dog’s needs, “aware they have to be calm around the [dog mentor]”, also teaches
the child perspective taking and further embeds the importance of their ability to regulate.
By enabling children to self-regulate, they are spending more time in the classroom and
on the curriculum-related tasks set. Another perceived benefit by school staff resulting
from the time spent with the dogs and the improvement in self-regulation is the children’s
improvement in understanding constructive criticisms (30%) (as they are more able and
willing to engage in discussion), and half the schools also reported an increase in resilience
(53%) with children “having much calmer days knowing [the Dog Mentor] is in school”.

In addition to the improved self-regulation and related benefits, nearly all of the
schools (98%) reported how the dog mentors helped reduce stress and anxiety amongst the
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students, evident in different transition-related situations that occur within the educational
setting. For instance, the dog mentor “accompanies a student to a new classroom or
unfamiliar setting”. This is one of the anecdotally discussed benefits of the dog-handler
teams who are part of The Dog Mentor programme. As a result, the organisation has
guidelines on how to conduct meet and greet sessions at the school gates and transitioning
between classrooms safely, ensuring the welfare of the dog (no crowding/scaring the
dog). In addition to stress and anxiety reduction during periods of transition, the dogs
have had a similar impact on students during daily lessons, as the presence of the dogs
has acted as a positive addition to the classroom, resulting in “fewer signs of stress and
anxiety”. Furthermore, during exams, when students are particularly anxious and stressed,
having the dogs present has allowed students to “have a break [meaning they] can return
positively” and complete the assessment to the best of their ability. Although this is based
on staff perception of the impact of the dogs on the students on the autism spectrum, it
is based on differences that are evident to the individuals who know the child well. As a
result, more rigorous research, with physiological measures (of stress) need to be conducted,
which will in turn indicate the overall level of impact (i.e., is it a minimal or large reduction
in stress and is it statistically or clinically significant).

3.2.2. Subtheme: Support with Daily Life

Schools reported how the Dog Mentors helped support the children’s essential skills
beyond school, which contributes to their growth and development. For instance, the dog
mentors supported with daily structure and routine (70%), such as “meeting children at the
start of the day” and “movement breaks”. The dog mentor was also involved in teaching
the children responsibility (60%), “making sure the dog’s needs were fulfilled,” such as
food and water bowls being full, and having increased self-awareness (46%), knowing they
“must be calm around the dog”. Less commonly reported was how the dog mentor was
involved in the teaching of self-care and life skills (46%) as children modelled the behaviour
and related to what the dog needs to do and how that relates to what they need to do.
This resulted in the staff perceiving improved outcomes in pupils understanding their own
behaviour better, developing and establishing acceptance (36%), making mistakes (41%),
and support with sensory issues (48%). Sensory issues were observed on a needs basis,
such as one child who sought the dog mentor throughout the day as they found playtime
“overwhelming”, but with some children avoiding the dog mentor when the dog was wet
due to the smell of the dog and the feeling of their fur.

3.3. Theme 3: Healthy Relationships
3.3.1. Subtheme: Communication

The dog mentors encouraged children’s communication, and this was reported to
have increased. The majority of schools indicated that the dog mentors helped with
social interactions (86%), “encouraging turn-taking and social interactions in structured
play”. The adaptability of the dog mentors to each child helped to “reduce stimming
behaviours and increase communication”, helping the children to feel better understood
due to the improved ability to communicate. Furthermore, the use of praise and awards
while interacting with the dogs additionally supported the children in communicating with
others (69%), such as one child who to asked in a full sentence to see their dog mentor,
promoting their speech. The therapeutic environment that the dog mentors provided
additionally enabled another school to encourage their students on the autism spectrum
who also had mutism to speak, providing calmness to reduce the children’s anxiety. The
dog mentors helped in breaking down communicative barriers, which helped teachers and
staff better communicate with all students with additional needs. Teaching and creating
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positive body movements was also highlighted within the schools (44%); however, some
schools (36%) raised concerns about keeping the dog mentors safe from the unpredictability
of the behaviours expressed by the pupils on the autism spectrum, reinforcing being gentle
and not grabbing the dog mentor or screaming. Though the dogs were tolerating the noise,
it is important that they are not placed in situations where they have to tolerate unpleasant
noise and behaviour. This is in line with The Dog Mentor training, which attempts to
minimise these situations to ensure the dog’s well-being.

3.3.2. Subtheme: Developing Empathy

One of the largest reported aspects achieved by The Dog Mentors was the ability to
promote and help the teachers to teach children on the spectrum about empathy, both
within school (84%) and more generally (81%). For instance, one school noted how they
involved the Dog Mentor: “talking about how [the Dog Mentor] showed us their feelings
and emotions and then the similarities and differences”. Another school noted how the
children “who visit their dog mentor on a regular basis developed more empathy and a
calmer manner”, as well as another school noting how their students have an “increased
care for others”. However, one school raised concerns about engagements where their
student’s developmental level did not meet their chronological age, not engaging as well as
others. It is possible that dog mentors may be best suited for children who are developing
as expected for their chronological age, if the dogs are seen as a distraction by some
children with greater developmental delays. On the other hand, it may be that over time,
the dogs can support children with a significant delay, but different strategies need to be
implemented. It is difficult to draw conclusions, and further, in-depth research looking at
the intervention structure, length, and duration per session, as well as the child’s profile
and areas of delay need to be explored.

4. Discussion

According to dog handler reports, The Dog Mentor successfully supported children
with autism, using a variety of sessions, experiencing teacher-reported fewer autism-
related challenges in the classroom environment. This may indicate a reduction in autism
symptoms as assessed by diagnostic tools, in line with previous research (e.g., Dimolareva
& Dunn, 2021), but a thorough investigation with these measures is needed to assess
this with confidence. Different interventions were likely to arise due to the spectrum
of characteristics autism presents, creating differing needs for each individual. This is
evident within the work of the schools registered with The Dog Mentor, and this research in
particular, as the schools have highlighted that they employ a different structure of sessions.
This is also in line with previous research, which has compared outcomes for one-to-one
therapeutic sessions and whole class engagements (CDC, 2024; Heimlich, 2001; Somervill
et al., 2009). Previous concerns relating to the variability of interventions emphasised the
difficulty in assessing the effectiveness and generalising the findings. However, school staff
participating in this research emphasised the need for variability within AAls to suit the
different needs of children and therefore optimise any potential benefits, such as learning
and emotion regulation (Limond et al., 1997; Martin & Farnum, 2002).

For instance, school staff reported that meet and greet activities encouraged children
to enter schools and created positive, calm environments, promoting engagement and
supporting learning. Creating this optimal environment for learning is usually expensive,
but an essential step in removing a major barrier to learning for children on the autism
spectrum (Naznin et al., 2023; Zents et al., 2017; Baird et al., 2023). Therapeutic interventions
from The Dog Mentor, such as regulation support, improved the children’s mental health,
providing structure to their daily life, encouraging resilience within school, which actively
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contributed to their own personal growth (see also Wintermantel et al., 2024). The Dog
Mentor additionally helped support school staff in their understanding and teaching of the
children, such as using praise and reward techniques, helping enhance empathy towards
peers, and improving communication of needs. This further facilitates learning, providing
more evidence of improved social skills through better communication and empathy
development within a classroom setting (Leos et al., 2022; O'Haire et al., 2014).

Unlike in previous research, where a set plan was followed by the researchers, The
Dog Mentor adapted to the environment and the needs of each school and their structure,
highlighting the flexibility of The Dog Mentor programme to facilitate learning in children
on the autism spectrum, despite their differing experiences in learning (Benderix et al.,
2006). These findings show that with The Dog Mentors’ training based on positive reward,
empathy, respect for the animal, including encouraging children’s self-regulation prior
to interaction, improvements in learning, mental health, and encouragement of healthier
relationships were observed by teachers and Dog Mentor staff.

5. Limitations

Although these findings are promising and shine light on the types of outcomes that
seem to be improved because of The Dog Mentor’s dogs and handlers, it is important
to treat them with caution. The findings are based on the perception of handlers, and as
a result, the data are subjective and qualitative. Furthermore, the initial checklist asked
respondents to indicate which positive outcomes they had achieved (e.g., reduced stress,
improved engagement), without offering neutral or negative outcomes, which may have
further biassed the responses towards the perceived benefits. The data were collected by
asking any of the enrolled schools to complete the questionnaire if they wished to do so,
with no incentive, to ensure handlers were not forced to participate. Of the 600+ schools,
58 responses were collected. This may have resulted in the exclusion of some schools (e.g.,
fewer staff, higher level of challenges within their children), which would raise the question
of whether the data is representative of all schools. Furthermore, likely, the handlers who
did not see a benefit or had not included the dogs with neurodivergent students did not
complete the questionnaire, as if they felt they did not have anything to share. As a result,
we may see more positive findings in these outcomes. Although these findings show
promise, it is important to assess whether this effectiveness is seen through more schools
and assess how long it takes to see the differences in a standardised measure, with a more
scientifically rigorous design. With this in mind, it is important to take these exploratory
findings with caution. For the research team, these initial findings will guide our planning
of a larger, rigorous research plan to evaluate The Dog Mentor’s impact across schools.
Within our future research, we will select standardised questionnaires to rigorously assess
the perceived improvements stated here. Future research will ensure more support for the
schools to participate and a longer time frame for schools to engage in the research.

6. Conclusions

This qualitative research indicates that The Dog Mentor staff have found the dogs to
facilitate learning when integrated within a wider education curriculum provided for chil-
dren on the autism spectrum. This perceived support may remove some barriers to learning
through the promotion of more adaptive behaviours. These handler-stated behaviours
include improved self-regulation, wellbeing and communication, as well as reduced anxiety
around transition into school. This was observed by children having increased attendance
at schools through the support of the dogs during periods of transition.

Through a variety of different sessions, the dogs were perceived to have facilitated
learning, potentially developing children’s emotional self-regulation and relationships
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with others. The findings from this study have added to knowledge about AAS/AAI for
children on the autism spectrum in schools, highlighting the potential importance of variety
and flexibility for dog-assisted support for meeting individual needs.

Future research should investigate the use of AAS/AAI for neurodivergent children
experiencing trauma and loss, outside and within learning environments. Though not a
common finding within this research, it was highlighted within responses from two schools
how a dog mentor can help children with bereavement and trauma support. Not only does
trauma directly impact learning, but childhood trauma is associated with an increased risk
of suicide. This is a particular concern as people on the autism spectrum are at a higher
risk of suicide (Steane, 2019; Yao et al., 2023; Newell, 2021). Due to the small number of
occurrences in this study, future investigation into how The Dog Mentor may be suited to
support children who have experienced trauma should be undertaken, potentially finding
effective ways of support.
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Abstract: Autistic children often have impaired self-regulation which can impact daily
functioning and life outcomes. Occupational Therapy Using Zones of Regulation™ Con-
cepts in an Equine Environment (OT-ZOR-Equine) is a standardized intervention that
integrates both the Zones of Regulation™ curriculum and horses into occupational ther-
apy to address self-regulation in autistic children. We aimed to assess the acceptability
of OT-ZOR-Equine to participating autistic children. A qualitative descriptive research
study was conducted with six autistic children ages 7-9 years who received ten weeks of
OT-ZOR-Equine. Children participated in semi-structured interviews that used questions
guided by the Theoretical Framework of Acceptability. We analyzed interview transcripts
using directed content analysis. Autistic children found OT-ZOR-Equine to be generally ac-
ceptable. The children especially enjoyed horse riding but found the Zones of Regulation™
curriculum and certain aspects of riding to be less acceptable. Tailoring OT-ZOR-Equine to
integrate each client’s preferences and needs may make this intervention more acceptable
to autistic children. The findings of this study support the continued use of and research
on OT-ZOR-Equine or similar occupational therapy interventions that integrate horses to
influence self-regulation in autistic children.

Keywords: occupational therapy; equine-assisted services; autism; acceptability; self-regulation

1. Introduction

Approximately one out of every thirty-six children in the United States has been
identified as having autism (Centers for Disease Control & Prevention, 2023). Individuals
with autism may have difficulty with social communication and demonstrate restricted,
repetitive behaviors (APA, 2013). Although not part of the diagnostic criteria, impaired self-
regulation is increasingly recognized as a prominent aspect of autism (Laurent & Gorman,
2018; Mazefsky & White, 2013; Samson et al., 2014, 2015). Self-regulation refers to the
capacity to monitor, assess, and alter one’s emotional state, arousal level, and actions in
order to perform goal-directed behaviors (Laurent & Gorman, 2018; Hofmann et al., 2012).
For individuals with autism [referred to as “autistic” moving forward (Bottema-Beutel et al.,
2021), impaired self-regulation is often exhibited in increased physiological responsiveness
to everyday activities (Corbett et al., 2006; Spratt et al., 2012) and challenges with emotional
management (Beck et al., 2020; Cai et al., 2018). Difficulty with self-regulation also presents

Behav. Sci. 2025, 15, 495 https://doi.org/10.3390/bs15040495
147



Behav. Sci. 2025, 15, 495

in autistic children as behavioral differences, such as elevated hyperactivity, agitation,
elopement, combativeness, or self-harm (Doehring et al., 2014; Mazefsky & White, 2013;
Mazefsky et al., 2014). Difficulty with self-regulation can influence autistic children’s
daily functioning and overall well-being, as impaired self-regulation is linked to lower
social adjustment (Nader-Grosbois & Mazzone, 2014), diminished academic performance
(Konstantareas & Stewart, 2006), and higher levels of anxiety (Swain et al., 2015). Compared
to non-autistic individuals, autistic children also have increased difficulty implementing
self-regulation strategies to handle everyday encounters (Jahromi et al., 2012; Samson et al.,
2014, 2015). Thus, it is important to utilize therapeutic interventions that support autistic
children’s development and use of adaptive self-regulation strategies (Samson et al., 2015).

Occupational therapists support self-regulation in autistic children by helping them
understand and learn strategies to modify their emotional state and degree of physiological
arousal (Martini et al., 2016). One increasingly popular occupational therapy intervention
used to address self-regulation in this population is occupational therapy in an equine
environment (OTEE) (Lindley et al., 2018). During OTEE, occupational therapists use
the movement of a horse and related activities (e.g., grooming, saddling, etc.) as tools to
address functional outcomes (McDaniel Peters & Wood, 2017; Ajzenman et al., 2013). There
are promising preliminary outcomes of OTEE for autistic children, including increased
adaptive behaviors (Ajzenman et al., 2013), increased social motivation (Peters et al., 2022),
improved occupational performance in individual goal areas (Peters et al., 2022), improved
task engagement (Llambias et al., 2016), increased participation in everyday activities
(Ajzenman et al., 2013), and improved posture (Ajzenman et al., 2013). Despite these
promising outcomes, the existing literature on OTEE largely encompasses pilot studies
without active comparison groups or standardized intervention protocols. To address these
gaps in research and to specifically study the efficacy of OTEE for improving self-regulation
in autistic children, our research team developed Occupational Therapy using Zones of
Regulation™ Concepts in an Equine Environment (OT-ZOR-Equine; Peters et al., 2024b).
OT-ZOR-Equine is a standardized intervention protocol that integrates “(1) evidence-based
practices relevant to occupational therapy for autistic children, (2) concepts from the Zones
of Regulation™ curriculum, and (3) purposeful integration of horses into occupational
therapy” (Peters et al., 2024b, p. 3). The Zones of Regulation™ curriculum helps children to
identify emotions, group emotions within four specific “zones”, and use strategies (“tools”)
for emotional management (Kuypers, 2011; Peters et al., 2024b).

In a preliminary efficacy study, OT-ZOR-Equine was found to improve self-regulation
and social functioning in autistic children (Peters et al., 2024b). An ongoing randomized
controlled trial (RCT; NCT05846932) is further studying the efficacy of OT-ZOR-Equine.
However, the existing literature and the ongoing study (NCT05846932) have not included
the perspectives of the autistic children who participate in OT-ZOR-Equine. Rather, parent-
report has been utilized to measure outcomes and intervention acceptability (Peters et al.,
2024b). Specifically, a previous study of 14 autistic youth and their parents found that
parents were satisfied with OT-ZOR Equine, expressing that it was a good fit for their child,
their child enjoyed it, it was beneficial, and that they would recommend the intervention
to other caregivers of autistic youth. Further, there was a 100% participant retention rate
and 95% attendance rate, demonstrating good adherence to the intervention. However,
the acceptability of OT-ZOR Equine from the perspective of the children who actually
participate in the intervention has not been studied. There is increasing recognition of the
importance of including autistic voices in autism intervention research (Chown et al., 2017),
as exemplified by the recent “Evidence, Ethics, and Effectiveness of Autism Interventions”
Executive Summary that states “intervention research should address the autistic person’s
experience of the intervention, including their internal experiences and wellbeing” (Autistic
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Self Advocacy Network, 2022). Therefore, it is necessary to understand the acceptability of
OT-ZOR-Equine from the perspective of autistic children.

Intervention acceptability refers to the “extent to which people delivering or receiving
a healthcare intervention consider it to be appropriate, based on anticipated or experiential
cognitive and emotional responses to the intervention” (Sekhon et al., 2017, p. 5). It is
imperative to assess the acceptability of a healthcare intervention to those participating in
the intervention, as acceptability may influence execution, adherence, results, and efficacy
of an intervention (Sidani & Braden, 2011; Sekhon et al., 2022). Sekhon et al. (2017)
developed the Theoretical Framework of Acceptability to operationalize the acceptability of
healthcare interventions. In the framework, acceptability is composed of seven constructs:
(1) affective attitude, (2) burden, (3) ethicality, (4) perceived effectiveness, (5) intervention
coherence, (6) self-efficacy, and (7) opportunity costs.

The purpose of this study was to examine the acceptability of OT-ZOR-Equine from
the perspective of autistic children who participated in the intervention. To accomplish this
purpose, we selected four of the constructs from Sekhon et al.’s (2017, 2022) Theoretical
Framework of Acceptability that were the most concrete, and therefore easiest for autistic
children to understand. Affective attitude refers to “how an individual feels about the
intervention” (Sekhon et al., 2022, p. 5); burden refers to “the amount of effort required
to participate in the intervention” (p. 5); perceived effectiveness refers to “the extent to
which the intervention has achieved its intended purpose” (p. 5); and self-efficacy refers to
“the participant’s confidence that they can perform behaviors required to participate in the
intervention” (p. 5). Therefore, to assess these four aspects of intervention acceptability, we
asked the following research questions:

1. What are the participants’ attitudes towards OT-ZOR-Equine?

2. How much effort was required for children to participate in OT-ZOR-Equine?

3.  Towhat extent did participants perceive OT-ZOR-Equine to influence their self-regulation?

4. How confident, or unconfident, did participants feel in their ability to participate in
OT-ZOR-Equine?

2. Materials and Methods

We implemented a qualitative descriptive research approach. This approach is ef-
fective when researchers aim to provide straightforward and accurate descriptions of
participants’ experiences or perspectives of a phenomenon, especially a minimally studied
phenomenon (Sandelowski, 2000, 2010; Kim et al., 2016). To collect data, the qualitative
descriptive research method frequently uses semi-structured interviews in which open-
ended questions are guided by a specific framework (Sandelowski, 2010). In this study,
interview questions were based on a Theoretical Framework of Acceptability put forth by
Sekhon et al. (2017, 2022). Consistent with a qualitative descriptive approach, data analysis
consisted of a qualitative content analysis. In this method, investigators analyze the data
using subtle interpretations, to stay as near to the participants’ original words as possible
(Sandelowski, 2000; Kim et al., 2016). These “data-near interpretations” separate qualitative
content analysis apart from approaches that utilize theory-driven or more complex levels
of interpretation such as grounded theory or phenomenology (Sandelowski, 2010, p. 79).

The Institutional Review Board of Colorado State University approved the procedures
of this qualitative descriptive study.

2.1. Participants

We recruited autistic children from an ongoing RCT (NCT05846932). As part of their
participation in the RCT, all children had previously been screened to ensure they met the
following criteria: ages 6-11, diagnosed with autism, met clinic cut-offs for autism on the
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Autism Diagnostic Observation Schedule (ADOS) and Social Communication Question-
naire, had a non-verbal IQ > 65, were verbally fluent as defined by the ADOS, experienced
irritability, and had not ridden horses for 10+ hours in the past 6 months. Once children
in the Summer 2024 cohort completed at least eight weeks of OT-ZOR-Equine (1 = 6),
they were eligible to complete the current study, distinct from the RCT, which consisted
of a qualitative interview. Parents received an IRB-approved informational flyer about
this study during week eight of the 10-week intervention. Interested participants verbally
informed ER they were interested in the study during week eight or nine of the OT-ZOR-
Equine intervention, or they followed up via phone call or email as listed on the flyer.
ER scheduled participants for an in-person or online interview, depending on participant
preference.

One week prior to the interviews, B emailed parents consent and assent forms as well
as the open-ended interview questions to review beforehand. Just prior to the interviews,
parents (five mothers and one father) consented to have their child participate in interviews,
and all six children provided either verbal or non-verbal assent. Upon completion of the
interview, participants received a $20 gift card and merchandise (hat, stuffed animal, or
mug) from Temple Grandin Equine Center (TGEC). Table 1 provides demographic and
clinical information of the children who enrolled in the study.

Table 1. Participant characteristics.

Non-
Pseudonym Sex Age  Race/Ethnicity ABAS-? SCQ Verbal Diagnoses Household
Composite 10 Income
Joe Male 7 White/Hispanic 80 17 110 Autism, Asthma  $81,000-$100,000
. Autism, ADHD,
Sam Male 8 Multi/Not 87 13 105 Developmental >$160,000
Hispanic
Delays
Hanna  Female 7 Astan/Not 84 24 93 Autism $51,000-$65,000
Hispanic
Ben Male 8 White/Not 75 16 108 Autism, ADHD >$160,000
Hispanic
Maya  Female 7 White/Not 68 13 93 Autism >$160,000
Hispanic
John Male 9 Asian/Not 75 27 113 Autism >$160,000
Hispanic

ABAS-3 = Adaptive Behavior Assessment System, Third Edition; SCQ = Social Communication Questionnaire.

2.2. The Intervention

The OT-ZOR-Equine intervention was first described by our team in Peters et al.
(2024b) and is summarized here. The intervention was delivered to participants by an
occupational therapist with training from the American Hippotherapy Association, Inc. for
an hour, once a week for ten weeks during an ongoing RCT (NCT05846932). Each session
included the following: (1) a caregiver check-in while the child provided a pre-test saliva
sample, (2) 45 min of therapeutic activities mounted on a horse, and (3) caregiver education
while the child provided a post-test saliva sample. The mounted therapeutic activities in
all sessions were guided by the following critical elements:

1. Use of equine movement and the participant’s interests (including preferred equine
activities) to optimize attention and engagement in the therapy session.
2. Direct instruction of a self-regulation skill (see list below).
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3.  Therapeutic activities that integrate horses to practice the week’s targeted self-
regulation skill (minimum of 40 min mounted; trotting optional but often included;
minimum of three opportunities to practice the skill).

4.  Individualized positive reinforcement for practicing the self-regulation skill.

o

Scaffolding skill performance using prompting, fading, shaping, chaining, and feedback.
6.  Arrangement of the environment to best support skill performance (i.e., horse selec-
tion, tack selection, arena set-up).

Each week, the therapy session focused on a distinct self-regulation skill, drawn from
the Zones of Regulation curriculum (Kuypers, 2011), including:

Categorizing emotions and alertness states into four “Zones”
Understanding the purpose of a regulation “tool”
Recognizing emotions in others

Identifying common emotional responses to various situations
Identifying individualized body cues for different “Zones”
Identifying sensory self-regulation tools

Identifying calming self-regulation tools

Identifying cognitive self-regulation tools

0 X NA LN

Creating an individualized self-regulation toolbox

—_
1

Using an individualized self-regulation toolbox

2.3. Data Collection

As part of the enrollment process for the OT-ZOR-Equine RCT (NCT05846932), partic-
ipants completed a demographic form and several standardized assessments, which were
used to characterize their baseline clinical presentation. Parents completed the Adaptive
Behavior Assessment System, Third Edition (ABAS-3), an assessment of adaptive skills
(Harrison & Oakland, 2015), and the Social Communication Questionnaire (SCQ) which
screens for autism spectrum disorder (Rutter & Bailey, 2003). ER administered the Leiter-3
to all participants to characterize their non-verbal IQ (Roid et al., 2013).

For the current study, JB conducted semi-structured interviews with participants
within one week of their completion of the 10-week OT-ZOR-Equine intervention. Four
participants completed in-person interviews, and two participants completed online inter-
views via Microsoft Teams™ (version 24180.210.3001.6635). Mothers of five participants
and the father of one participant were present for the duration of their child’s interview.
Interviews ranged from ten to eighteen minutes, occurred in English, and were audio
recorded via Microsoft Teams™. Participants were welcomed to play with toys or eat a
snack to increase their comfort throughout the interview. Interviews included open-ended
questions that were adapted from the Theoretical Framework of Acceptability (Sekhon
etal., 2017, 2022) and were reworded in a semi-structured interview guide (Table 2) to be
age-appropriate for autistic children. Thus, we asked participants about (a) their attitude
towards OT-ZOR-Equine, (b) their perceived burden to participate in OT-ZOR-Equine,
(c) their perceptions on the influence of OT-ZOR-Equine on their self-regulation, and
(d) their confidence in participating in OT-ZOR-Equine. When participants only utilized
body language (i.e., head nod) to answer a question, JB verbally reflected their response
back to them (i.e., “yes?”, “no?”, “I see you shaking your head yes”) and made a fieldnote
indicating that the participant utilized non-verbal answers during the interview. Some
participants demonstrated difficulty producing answers to various questions throughout
the interviews, likely due to impaired social communication common in autistic children.
Therefore, for at least one question in each interview, JB verbally provided participants with
an array of potential responses (i.e., “easy”, “medium”, or “hard”) they could choose to
use and supplied examples of activities completed throughout the intervention to support
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participants’ recall of the intervention. Three parents naturally provided similar assistance
throughout the interview (i.e., without prompting to do so by the research team), reminding
their child of the activities they engaged in during OT-ZOR-Equine or prompting them
with a set of possible answers. Additionally, an age-appropriate definition of the word
“confidence” was provided to participants if they did not know what confidence meant. JB
also told participants that they could choose to skip any questions throughout the interview,
and that there were no right or wrong answers. The first six questions and responses of one
participants’” interview were unintentionally not recorded due to user error of Microsoft
Teams’™ recording function; however, her responses to the remaining fifteen questions
were recorded.

Table 2. Semi-structured interview guide.

Attitude Towards the Intervention

1.  Did you like riding your horse?
a. If yes, what did you like about riding your horse?

b.  What is your favorite part about riding your horse?
C. If no, what did you not like about riding your horse?
2. Did you like learning about zones/feelings with your horse?
a. If yes, what did you like about learning zones/feelings with your horse?
b.  Whatis your favorite part about learning zones/feelings with your horse?
C. If no, what did you not like about learning zones/feelings with your horse?

3. Did you like being with [their therapist’s name]?

a. If yes, what did you like about being with [their therapist’s name]?
b.  Whatis your favorite part about being with [their therapist’s name]?
C. If no, what did you not like about being with [their therapist’s name]?

Burden to Participate

4. How hard was it to ride your horse?
5. How hard was it to learn about the zones/feelings with your horse?
6. How hard was it to be with [their therapist’s name]?

Perceived Effectiveness on Self-regulation

7. How did you feel when you were riding your horse?

a. Did you feel calmer when you were riding your horse?
b.  Did you feel excited when you were riding your horse?
c. Did you feel mad when you were riding your horse?
d.  Did you feel uncomfortable when you were riding your horse?
8. Do you think riding your horse has made it easier for you to feel calm or focused?
a. If yes, can you tell me about how you think riding your horse has helped you feel calmer?
b.  Ifno, can you tell me more about that?
9. Do you think riding your horse helps you feel better when you are mad or uncomfortable?
a. If yes, can you tell me about how you think riding your horse has helped you feel better?
b.  Ifno, can you tell me more about that?
10. How did you feel when you were learning about zones/feelings?
a. Did you feel calmer when you were learning about zones/feelings?
b.  Did you feel excited when you were learning about zones/feelings?
C. Did you feel mad when you were learning about zones/feelings?
d.  Did you feel uncomfortable when you were learning about zones/feelings?
11. Do you think learning about zones/feelings has made it easier for you to feel calm or focused?
a. If yes, can you tell me about how you think learning about zones/feelings has helped you feel calmer?
b.  Ifno, can you tell me more about that?
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Table 2. Cont.

Perceived Effectiveness on Self-regulation

12. Do you think learning about zones/feelings helps you feel better when you are mad or uncomfortable?

a. If yes, can you tell me about how you think learning about zones/feelings with your horse has helped
you feel better when you are mad or uncomfortable?
b.  Ifno, can you tell me more about that?
13. Did learning about zones/feelings change how you regulate/manage your emotions at home or school?
a. If yes, can you tell me more about how learning about zones/feelings with your horse changed how
you regulate/manage your emotions at home or school?
b.  Ifno, can you tell me more about that?

14.  Are there any tools/strategies you have learned that help you feel better when you are at home or school?

Self-Efficacy in Participation

15. How confident did you feel about riding your horse?
16. How confident did you feel about learning about zones/feelings with your horse?

Suggested Improvements

17.  What did you not like about riding your horse?

18.  What would make riding your horse more comfortable or fun?

19.  What did you not like about learning about zones/feelings with your horse?

20  What would make learning about zones/feelings with your horse more comfortable or fun?

General Acceptability

21. Would you want to go back to Temple Grandin Equine Center to ride your horse again?
22.  Would you want to go back to Temple Grandin Equine Center to learn about zones/feelings with your
horse again?

Transcripts from each interview recording were downloaded from Microsoft Teams™.
JB listened to the audio recordings repeatedly while concurrently reading the transcripts
to identify and correct any errors in the transcripts. JB de-identified the transcripts by re-
placing names with a pseudonym. De-identified transcripts were then saved in a Microsoft
Word™ document, and uploaded to NVivo version 14, a qualitative data analysis software
program.

2.4. Data Analysis

Qualitative content analysis is the preferred method of data analysis in qualitative
descriptive research (Kim et al., 2016; Sandelowski, 2000). We implemented a directed
content analysis, a type of content analysis that utilizes an existing theory or framework
to deductively derive codes or categories (Hsieh & Shannon, 2005). Therefore, we created
four a priori categorical codes based on the four selected constructs from the Theoretical
Framework of Acceptability (Sekhon et al., 2017, 2022): (1) the participant’s attitude towards
the intervention, (2) their perceived burden to engage in the intervention, (3) the perceived
effectiveness of the intervention, and (4) the participant’s self-efficacy in participating in the
intervention. Multiple subcodes under each a priori categorical code were also deductively
created based on the Theoretical Framework of Acceptability and defined in NVivo prior
to the initial round of coding. During the first round of coding, the interview transcript
data were reviewed line-by-line by JB, using the categorical codes and subcodes to group
text into categories. Categorical codes and subcodes were also inductively developed from
the data during the initial round of coding. After the initial coding round, all codes were
peer reviewed with BCP, and codes were combined and redefined into the final coding
scheme. JB and SJR then separately reviewed all transcripts to apply the final coding
scheme. The coding of JB and SJR were compared to examine intercoder agreement. There
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was substantial agreement between 85.54% of codes (kappa > 0.6) and excellent agreement
between 78.29% of codes (kappa > 0.8). Any discrepancies in coded data were discussed
among the three researchers until an agreement was reached. We decided that one new
code that arose inductively during SJR’s initial coding process should be part of the final
coding scheme. This code related to a participant feeling “silly” during the intervention
and was applied to the final coding system. We also came to the consensus that any of
the participants’ responses that were unclear or provided conflicting information were
not included in the final coding scheme, as we did not want to incorrectly represent what
the participant was trying to communicate. Finally, we agreed to code the interviewer’s
response to participants’ non-verbal body language (i.e., head nod) when the participant
did not provide a verbal response. The codes were then reviewed and compared within
and between categories and subcategories to synthesize the findings both narratively and
through tables.

2.5. Trustworthiness

We used various strategies to strengthen the trustworthiness of this study. We en-
gaged in reflexivity throughout the study, considering our positionality and experience
related to autistic children and OT-ZOR-Equine, which may have shaped the interpretation
and approach of this study (Creswell & Poth, 2018). JB’s experience supporting autistic
children and utilizing the Zones of Regulation™ curriculum in equine environments and
her doctoral level education in occupational therapy shaped her approach to interviewing
participants and may have influenced data analysis. Likewise, as the creator of OT-ZOR-
Equine with experience implementing this intervention with several cohorts of research
participants, BCP utilized her expertise to guide this study’s methodology and data analysis.
SJR, the secondary coder, was a PhD candidate in Animal Sciences with a focus on equine-
assisted services at the time of data analysis. She was less experienced with implementing
OT-ZOR-Equine but still knowledgeable about the content of the intervention. Aware of
their favorable opinions toward equine-assisted services, JB, SJR, and BCP paid special
attention to capture any potentially negative comments about OT-ZOR-Equine during
both the interviews and data analysis. Additionally, throughout the data analysis process,
JB documented assumptions and interpretations within memos in NVivo. The memos,
interview transcripts, and descriptions of codes were all utilized as an audit trail. We
conducted peer reviews of interview questions and the coding scheme in weekly research
team meetings to check accuracy and to limit the effect of researchers’ positionality on data
collection and analysis (Creswell & Poth, 2018; Bhattacharya, 2017).

We also used data triangulation to enhance the validity of the findings. This was
achieved through (1) data source triangulation (collecting data from six participants),
(2) investigator triangulation (JB and SJR independently analyzing and remaining blinded
to each other’s initial coding), and (3) methodological triangulation (comparing findings
from this study with findings from previous studies that reported on acceptability of OT-
ZOR-Equine from parental perspectives; see Section 4; Creswell & Poth, 2018). Discussing
and resolving any discrepancies in JB and SJR’s coding allowed us to reach intercoder
agreement which enhanced the reliability of the results (Creswell & Poth, 2018). Integrating
exact quotations of autistic children into the results contributed to rich descriptions of
the participants’ perspectives and reinforced our data-near interpretations. These dense
descriptions strengthen the transferability of this study (Creswell & Poth, 2018).

3. Results

All six participants who completed the OT-ZOR-Equine intervention in Summer 2024
(NCT05846932) enrolled and completed the current study. Four primary themes arose
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from the data. Each theme summarized important concepts connected to the a priori
categorical codes used to direct the data analysis process. The first theme focused on
the participants’” attitudes towards the intervention. The second theme focused on the
children’s perceived effort to participate in the intervention. The third theme focused on
participants’ perceptions of how the intervention influenced their self-regulation, and the
fourth theme focused on the children’s self-efficacy in participating in the intervention.

3.1. Participants” Attitudes Towards the Intervention

Table 3 provides selected participant responses because they illustrate participants’
attitudes towards the intervention. Overall, the children had a primarily positive attitude
towards OT-ZOR-Equine. All six children affirmed or expressed enjoyment of engaging in
the intervention. The participants especially liked riding and interacting with the horse,
and they mentioned multiple preferred factors, including trotting, the sensory experience
of riding or engaging with the horse, the horse’s demeanor, riding backward, and playing
games while mounted on the horse (see Table 3). However, four participants also noted
non-preferred aspects of riding. In week seven of the 10-week intervention, Ben fell off the
horse when the horse spooked to the sound of a falling broom nearby; the horse sidestepped
quickly, causing the participant to fall to the ground. Ben did not sustain any injuries, but
he expressed during the interview that he was nervous in the session following the fall
when his horse “twitch[ed]”. John also felt nervous about the potential of falling off a large
horse during the first week of the intervention, but expressed he became more comfortable
with time. He also disliked the amount of dirt on the horse, or when he rode a non-familiar
horse (due to his usual horse being unavailable one day). Joe felt uncomfortable sitting
backward in the saddle during an activity, and Hanna did not like getting off the horse.
Ben and Joe stated that there was nothing that they did not enjoy about riding. Despite
some non-preferred aspects of riding the horse, all participants affirmed that they would
like to return to TGEC to ride a horse again.

All of the participants who responded to the question (n = 5) stated that they enjoyed
engaging with the occupational therapists. John explained that his therapist ensured he
was safe, and Ben liked the therapist’s instructions throughout the intervention. Maya liked
when the therapist put her helmet on, and John and Ben mentioned that their therapist
was “nice”.

There were varied attitudes towards the Zones of Regulation™ curriculum that was
taught throughout the intervention. Three participants liked learning about the Zones of
Regulation™ curriculum. However, only Sam stated that he would like to return to TGEC
to learn about the Zones of Regulation™ curriculum again. All other participants indicated
that they would not want to engage in Zones of Regulation™ activities again. John and Joe
felt that the Zones of Regulation™ curriculum was boring, as John explained that he had
previously learned about it at school. Joe also stated that he “hate[d]” learning about the
self-regulation skills.

Participants shared diverse suggestions for improving the enjoyment or comfort of
the OT-ZOR-Equine intervention. Four participants gave recommendations for the horse-
riding experience. John explained that he enjoyed riding but would prefer it if the time
spent mounted on the horse was shorter, less messy, and did not include the Zones of
Regulation™ activities. Sam suggested “trotting”, and Joe suggested galloping to make
riding more fun. Hanna suggested having comfort items (i.e., her stuffed animal or a snack)
while on the horse or jumping on the trampoline during the intervention. Maya had no
suggested additions for improving the comfort or enjoyment of riding. Furthermore, four
participants had no suggestions to make the experience of learning the Zones of Regula-
tion™ curriculum more comfortable or engaging, but two children suggested additions
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for making the Zones of Regulation™ activities more fun. Joe explained that he would

enjoy galloping during the Zones of Regulation™ activities, and Hanna thought it would

be more fun to have her stuffed animal with her on the horse.

Table 3. Attitudes toward the intervention. Selected participant responses that best illustrate

the theme.

Subcodes

Participant Quotes

Liked Being with the Horse

Ben: I don’t think there was anything I didn’t like riding on Bluebell.
John: Ilike riding horses overall.
Joe: I would even pay $50,000 to buy Concho. I want Concho as my pet.

Non-preferred Factors of Riding

Ben: And there was another day, um the day after I fell off where I was
nervous because she was twitching a lot and I felt that was like, and that kind
of made me nervous.

John: I already said that he’s too messy

Joe: Only when I had to ride in the saddle backward. . .It’s the it’s the most
uncomfortable thing in the entire world.

Liked Being with
Occupational Therapist

Ben: That she would always, all the time, she would tell me the instructions
um when I was doing something

John: Um. She’s really nice.

John: She always makes sure that I'm really safe.

Liked Learning Zones of
Regulation™ Curriculum

Interviewer: Did you like learning about feelings with your horse?
Maya: Mm-hmm.
Interviewer: Do you want to come back to the Temple Grandin Center to
learn about feelings?
Sam: Yeah

Did Not Like Learning Zones of
Regulation™ Curriculum

John: It was the most boring thing. . .. because I already know a lot about
zones. . . I felt like like why are you even doing this? I already know all of this.
Interviewer: Did you like learning about zones with Concho?

Joe: I hate it. .. it was boring.
Interviewer: Would you want to come back here to learn about feelings with
Harley?

Maya: Hmm nah.

Suggestions for Riding Horse

Interviewer: What would make riding your horse more fun?

Hanna: If if, if llama [participant’s stuffed animal] was there. . .If we
eat s'mores
John: I wish the time I was on Chunky was shorter. Not because I don’t like it,
but because it’s just really long
Interviewer: What would make riding Flyer more fun?

Sam: Trotting.

No Suggestions for Riding Horse

Interviewer: Was there anything you didn’t like about riding Concho?
Joe: No

Interviewer: What would make riding Concho more comfortable or more fun?
Joe: Nothing. It’s good as it is.

Suggestions for the Zones of
Regulation™ Curriculum

Interviewer: What would make learning about feelings more comfortable or
more fun?
Hanna: Llama [participant’s stuffed animal].
Interviewer: Having your llama with you?
Interviewer: What would have made it more fun to learn about zones?
Joe: If I got to gallop.

No Suggestions for the Zones of
Regulation™ Curriculum

Interviewer: What would make learning about feelings more fun?
Sam: Uhh. I don’t know.
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3.2. Burden to Participate in the Intervention

Table 4 provides selected participant responses that illustrate participants’ perceived
effort to participate in OT-ZOR-Equine. The burden, or perceived amount of effort required
to participate in OT-ZOR-Equine was specific to each aspect of the intervention—riding the
horse, learning the Zones of Regulation™ curriculum, or engaging with the occupational
therapist. Participants primarily found there was a low amount of effort needed to ride
the horse, with four children stating it was “easy” or “not that hard” to ride, and Maya
affirmed it was a “medium” level of difficulty. For learning Zones of Regulation™ content,
there were varied responses. Maya, Joe, and John found it was “easy”; however, John
also stated it was “hard” because he felt bored during the Zones of Regulation™ activities.
Sam and Ben expressed an intermediate level of effort. Sam indicated learning Zones of
Regulation™ was “medium” difficulty, and Ben stated it was “a little tricky”. Engaging
with the occupational therapist was “easy” or “not that hard” for four participants, and
Maya was unsure of how difficult it was for her to interact with the occupational therapist.
Additionally, John expressed concerns with the logistical feasibility of OT-ZOR-Equine. He
highlighted the burden of TGEC being “far away” and his discomfort during the hot car
ride to travel to the riding center during the summer. John also mentioned his dislike of
the saliva collection process used to collect data for the ongoing RCT.

Table 4. Burden to participate in the intervention. Selected participant responses that best illustrate

the theme.
Subcodes Participant Quotes
. Interviewer: How hard was it to ride Concho?

Easy to Ride Horse )
Joe: Easy. . .Easy peasy lemon squeezy
; ] ; ; ; >

Medium to Ride Horse Interviewer: Was. it easy, medlum, or hard to ride Harley?
Maya: I think medium.

Easy to Learn the Zones of Interviewer: How hard was it to learn about zones?

Regulation™ Curriculum Joe: Easy. Easy. Easy.

Interviewer: How about learning feelings? Was that easy, medium,
or hard?

Sam: Medium.
Interviewer: How hard was it to learn about zones?

Ben: A little tricky

Medium to Learn the Zones of
Regulation™ Curriculum

Interviewer: How hard was it to learn about zones?
Hard to Learn Zones of Regulation™ John: Hard because like it was boring to boring to learn
about again.

Interviewer: And about how hard was it to hang out with Erin?

Easy to Be with Therapist Sam: Hmm. Easy.

Interviewer: How hard was it to be with Mary?

Unsure of Difficulty Being with Therapist Maya: I don’t know

John: T'just don’t like that it’s so far away and about and like the saliva

Logistical Feasibility Concerns sample. .. It was hot when we drive there.

3.3. Perceived Effect of the Intervention on Participants’ Emotional State and Self-Regulation

Table 5 provides selected participant responses that illustrate participants’ perceptions
on how the intervention did or did not influence their self-regulation. While riding the
horse, the children predominately reported feeling positive emotions. Five participants
indicated they felt “calm”, four were “happy” or “excited”, and two felt “good” while
riding (See Table 5). Maya stated she felt “comfortable” riding the horse. None of the
six children mentioned that they felt mad, and five children never felt “uncomfortable”
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while on the horse. Furthermore, five participants confirmed that riding influenced their
emotional management. The children mentioned that riding changed their emotional state,
and they felt calmer or more focused after horseback riding. Four children indicated that
riding helped them feel better when they were feeling uncomfortable or mad. For example,
John noticed he felt happier after riding the horse. Ben explained that the speed of the horse
influenced how he felt; when the horse trotted, he felt excited, but when the horse walked
slowly, he felt calm. However, four participants also experienced negative emotions while
riding. John felt “dirty” and “funny” when touching the horse’s hair and initially “scared”
to fall off the horse. Ben felt “nervous” after his fall from the horse, and Sam felt “surprised”
when the horse trotted. Joe felt “uncomfortable” riding backward and “bored” while riding.
Additionally, only Joe indicated that riding had no noticeable effects on his self-regulation;
he did not think that riding helped him feel better or calmer when he was uncomfortable.

Table 5. Perceived effect of the intervention on participants” emotional state and self-regulation.

Selected participant responses that best illustrate the theme.

Subcode: Feelings Experienced While Riding

Subcodes

Participant Quotes

Calm

Interviewer: How did you feel while you were riding him?
John: Relaxed.

Happy

Interviewer: How did you feel while you were riding Harley?
Maya: Happy.

Good

Ben: Um Good.
Interviewer: You felt good when the horse trotted?
Ben: Mm-hmm.

Comfortable

Maya: More comfortable.
Interviewer: It was comfortable riding Harley?
Maya: Mm-hmm.

Excited

Interviewer: You felt good when the horse trotted?
Ben: It it made me feel, like excited.

Surprised

Sam: Ah, surprised
Interviewer: What about riding flyer made you feel surprised?
Sam: Like the trotting.

Not Uncomfortable

Interviewer: Did you feel uncomfortable while you're riding your horse?
Hanna: No.

Not Mad

Interviewer: Did you feel mad when you were riding your horse?
Hanna: No.

Bored

Interviewer: Did you feel calm while you were riding Concho?
Joe: Bored.

Uncomfortable

Interviewer: Did you ever feel uncomfortable while you were riding Concho?
Joe: Only when I had to ride in the saddle backwards. .. It’s the it’s the most
uncomfortable thing in the entire world.

Nervous

Ben: So there So there was that one day I fell off and there was another day, um the day
after I fell off where I was nervous because she was twitching a lot and I felt that was
like, and that kind of made me nervous.

John: So at first I felt scared because I thought I might fall down because it would really
hurt because we’re really up high on a horse and horses are really tall and they're
almost tall and and Chunky’s taller than me.
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Table 5. Cont.

Subcode: Feelings Experienced While Riding

Subcodes

Participant Quotes

Dirty

John: Also dirty because Chunky kept doing a thing a thing, and then he kept splashing
like that like the dust on us.

Funny

John: I tried to put, I tried putting Chunky’s hair on the other side.
Interviewer: Yeah. How did that make you feel?
John: Uh funny.

Subcode: Feelings Experienced Learning the Zones of Regulation™ Curriculum

Subcodes

Participant Quotes

Calm

Interviewer: How else did you feel while you're learning about feelings?
Maya: Just chill.

Good

Interviewer: How did you feel while you were learning about zones?
Ben: Um good.

Happy

Interviewer: How did you feel when you were learning about feelings?
Hanna: Hmm. Happy.

Excited

Interviewer: Did you feel excited while you were learning about feelings?
Sam: Uh yeah.

Not Uncomfortable

Interviewer: Did you feel uncomfortable while you were learning about feelings?
Sam: Uh no.

Not Mad

Interviewer: What about did you feel mad while you were learning about feelings?
Hanna: No.

Not Excited

Interviewer to Hanna: How about did you feel excited while you were learning about
feelings?
Interviewer: No? [interviewer’s response to Hanna'’s head shaking no’]

Bored

Interviewer: Did you like learning about zones while you were with Chunky?
John: It was the most boring thing. . .because I already know a lot about zones.

Subcode: Riding Affects Self-Regulation

Subcodes

Participant Quotes

Riding Influences
Emotional Management or
Emotional State

Interviewer: Do you think riding Harley has made it easier for you to feel calm or
focused?

Maya: Focused.
Interviewer: Do you think riding Flyer has made it easier for you to feel calm or
focused?

Sam: Yeah.
Sam: It makes me feel better.
John: I think there’s if I was not feeling good like before I rode chunky. Then I was
really happy after.

No Noticeable Effects on
Self-Regulation from
Riding Horse

Interviewer: Do you think riding Concho helps you feel better when you’re mad or
uncomfortable?
Joe: No.

159



Behav. Sci. 2025, 15, 495

Table 5. Cont.

Subcode: Feelings Experienced While Riding

Subcodes Participant Quotes
Subcode: The Zones of Regulation™ Curriculum Affect Self-Regulation
Subcodes Participant Quotes

The Zones of Regulation™
Curriculum Influences
Emotional Management or

Interviewer: What about. . . do you think learning about feelings with Harley has

changed how you manage your emotions at home or at school?
Maya: Umm. At home.

calm?
Sam: Yeah.

Emotional State

Interviewer: Is there anything else you learned while you were with Bluebell that you

use at the Y?
Ben: Well, I,  don’t, maybe, um, everything’s not a big deal.

Interviewer: Is there anything you learned while you're with Harley that you do while

you're at home?

Maya: Breathing. .. I mean. . .the lazy eight. . .And the six eight breathing right. ..

Palm press.
Interviewer: What kind of things did you learn that you use at home?

Tools from the Zones of Sam’s Father: Do you think about the zones?

Regulation™ Curriculum

Used in Daily Life Sam: Yeah.

Interviewer: Did you learn any tools that help you at other places?
Ben’s Mother: At the YMCA?
Ben: Uh-huh.
Interviewer: Hmm what kind of tools did you learn?
Ben: Um lazy eight and belly breath.

Interviewer: Ok so do you think learning about zones has made it easier for you to feel

calm?

No Noticeable Effects on

Self-Regulation from the
Zones of Regulation™
Curriculum

because I already knew about zones. I learned at school.

feel better when you’re mad or uncomfortable?

Interviewer: No? [Interviewer’s response to Hanna’s head shaking 'no’].

For the Zones of Regulation™ aspects of the intervention, participants also experi-
enced positive feelings overall. Four participants indicated that they felt “calm”, two
were “excited” or “happy”, and Ben felt “good” while learning the Zones of Regulation™
curriculum. Three children stated that they did not feel mad, and two children never
felt uncomfortable engaging in the Zones of Regulation™ curriculum. Additionally, four
participants reported that learning the Zones of Regulation™ curriculum had a positive
influence on their ability to manage their emotions or change their emotional state. They
explained that the Zones of Regulation™ curriculum changed how they manage emo-
tions at home or in the community or helped them to feel calmer. Maya also noted that
learning the Zones of Regulation™ helped her to feel more focused and allowed her to
help herself feel better. Ben mentioned that he learned that “everything’s not a big deal.”
The children emphasized specific self-regulation tools they learned through the Zones of
Regulation™ activities that they now use in their daily lives. Maya and Ben stated that
they used multiple types of breathing at home or their community recreation center, and
Sam affirmed that breathing helped him feel calmer. Sam also thinks about the Zones of
Regulation™ curriculum at home, and Joe said he may use the Zones of Regulation™ tools
in the future. Hanna mentioned jumping on the trampoline as a tool for self-regulation
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that she uses at home. However, three participants encountered negative emotions during
the Zones of Regulation™ learning activities and one participant did not notice changes
in their self-regulation. John and Joe reported feeling “bored”, and Hanna did not feel
excited by the Zones of Regulation™ content. John explained that he saw no difference in
his self-regulation because he was already familiar with the content.

3.4. Participants” Self-Efficacy in Participating in the Intervention

Table 6 provides selected participant responses that illustrate participants’ self-efficacy
in participating in OT-ZOR-Equine. The children’s self-efficacy, or confidence, in participat-
ing in OT-ZOR-Equine varied, but was higher for riding the horse compared to learning
the Zones of Regulation™ curriculum. Maya, Sam, and Joe felt confident about riding
(see Table 6). In contrast, John mentioned that during the first session, he was not confident
about staying on the horse. However, the more time he spent riding the horse, his confi-
dence slightly improved, but he was still uncertain. Ben chose to skip the question, and
Hanna’s answer was unclear. Only three participants shared their self-efficacy regarding
learning the Zones of Regulation™ curriculum. Maya and Sam were confident in learning
the Zones of Regulation™ curriculum, and Joe was unsure of his confidence level.

Table 6. Self-efficacy in participating in the intervention. Selected participant responses that best
illustrate the theme.

Subcode Participant Quotes

Interviewer: Did you feel confident while you were riding Flyer?

Confident Riding the Horse Sam: Uh yeah.

Interviewer: How confident did you feel riding Chunky?

Not Confident Riding the Horse John: So at first I felt scared because I thought I might fall down.

Unsure of Confidence Riding Interviewer: How did you feel after riding him for a little bit?
the Horse John: I felt more safe, but still like, not perfect.
Confident Learning the Zones of Interviewer: Did you feel confident while you were learning about feelings?
Regulation™ Curriculum Joe: Uh yeah.

Unsure of Confidence Learning the  Interviewer: How confident did you feel learning about zones with Concho?
Zones of Regulation™ Curriculum Joe: I don’t know.

4. Discussion

We aimed to describe the aspects of OT-ZOR-Equine that were acceptable or unac-
ceptable to participating autistic children. Based on the children’s attitudes toward the
intervention, their perceived burden and self-efficacy in participating, and their perceptions
of the effect of the intervention on their self-regulation, we conclude that the children
generally found OT-ZOR-Equine to be an acceptable intervention. This is also supported
by the fact that all children expressed they would want to return to the Temple Grandin
Equine Center to ride horses again. The children especially enjoyed riding and interacting
with the horse. However, some participants also considered aspects of the intervention
to be less acceptable. Multiple children indicated that they did not enjoy the Zones of
Regulation™ curriculum, although two out of those three participants did find the Zones of

Regulation™

curriculum helpful in improving their self-regulation skills. In the following
paragraphs, we will discuss the less-preferred aspects of the intervention, suggestions for
improving acceptability of self-regulation interventions, and how this study compares with

other investigations of autistic children’s acceptability of healthcare interventions.
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4.1. Perceived Difficulty of Self-Regulation-Focused Interventions

It is evident from the data that the children greatly enjoyed engaging with and rid-
ing the horse, but they were not as satisfied with the Zones of Regulation™ curriculum.
Although half of the participants said it was “easy” to participate in the Zones of Regu-
lation™ learning activities, and multiple participants experienced positive feelings, most
children did not want to continue learning about the curriculum. The curriculum focused
on understanding emotions and self-regulation, both of which are often difficult for autis-
tic children (Kuypers, 2011; Mazefsky & White, 2013; Rieffe et al., 2006; Samson et al.,
2014, 2015). Therefore, it is not surprising that a sample of children with impaired self-
regulation and emotional awareness found that working on these topics during the Zones
of Regulation™ activities was less preferred. Despite the challenges, self-regulation skill
development is still a worthy pursuit, given that self-regulation is consistently identified as
an outcome that matters to autistic people (Autistic Self Advocacy Network, 2022), and
poor self-regulation skills can have detrimental effects on life outcomes (Nader-Grosbois
& Mazzone, 2014; Konstantareas & Stewart, 2006; Swain et al., 2015). Participants in this
study used breathing strategies and a variety of other individualized self-regulation tools
that they learned during the intervention to support their self-regulation at home and in the
community. The children also noticed that they felt calmer or more focused from learning
the Zones of Regulation™ curriculum. These perceived improvements in self-regulation
align with previous research that occupational therapy using Zones of Regulation concepts
can improve irritability, hyperactivity, and emotional dysregulation in autistic children
(Peters et al., 2024a). Similarly, other self-regulation interventions for autistic children have
been found to improve self-regulation skills, adaptive behaviors, and anger, and decrease
the length and number of emotional outbursts (Reyes et al., 2019; Scarpa & Reyes, 2011;
Sofronoff et al., 2006; Weiss et al., 2018). Although potentially difficult for autistic children,
engaging in self-regulation-focused interventions can lead to better outcomes and quality
of life (Reyes et al., 2019; Scarpa & Reyes, 2011; Sofronoff et al., 2006; Weiss et al., 2018).
Therefore, it is important to find ways to develop self-regulation interventions that are
more acceptable and enjoyable to autistic children.

4.2. Suggestions to Improve Acceptability of Self-Regulation Interventions

Integrating a horse into therapeutic activities may be one such tool to improve the
acceptability of self-regulation interventions, as the participants of this study described a
primarily positive attitude toward and interest in riding horses. They cited many preferred
elements of riding, including trotting, playing mounted games, the sensory experience of
riding the horse, and the horse’s calmness. They also found that it was an easy or medium
level of difficulty to ride the horse. Best practices for working with autistic children include
integrating autistic children’s strengths and interests into interventions (Tomchek & Koenig,
2016). Research has also found that including their interests can increase engagement in
an intervention (Baker et al., 1998) and improve social interaction (Corbett et al., 2014).
Llambias et al. (2016) found that involving a horse during an occupational therapy interven-
tion increased engagement in autistic children. Thus, integrating horses into self-regulation
interventions may be an acceptable option to some autistic children to increase engagement
and enjoyability of the intervention. Future research should focus on how to best integrate
horses into therapeutic interventions to support autistic children’s participation.

The children proposed diverse suggestions to improve the acceptability of OT-ZOR-
Equine, including having comfort items on the horse, increased speeds of the horse, or
shorter, less messy riding sessions. One participant preferred riding backward, while it
made another participant feel uncomfortable. These unique preferences and non-preferred
factors expressed by the children further underscore the importance of maintaining client-
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centeredness in occupational therapy. Occupational therapy practitioners implement
client-centered practices by respecting and including clients’ choices and values throughout
the therapy process (Law et al., 1995; Sumsion, 2000). A review by Law et al. (1995) found
that client-centered care across multiple disciplines resulted in increased client satisfaction
and compliance with healthcare interventions. Additionally, in a critical review of client-
centered care, Whalley Hammell (2013) emphasized the importance of the intentional
implementation of client-centered care by occupational therapists within systems that often
emphasize standardization, to ensure that clients are satisfied and engaged in the therapy
process. Therefore, to increase the acceptability of OT-ZOR-Equine, we recommend that
occupational therapists make client-centered modifications as needed to increase each
participant’s engagement and enjoyment.

Additionally, many of the children’s varied preferences, dislikes, or emotions they
experienced during the intervention related to increased sensory input (e.g., trotting, feeling
the saddle or dirt, etc.). This highlights the sensory differences often present in autistic
individuals, including both heightened and diminished responsiveness to sensory input
(APA, 2013). It also further emphasizes the need for modifying interventions to meet each
client’s sensory needs and preferences.

Participants appreciated their relationship with the occupational therapists throughout
the intervention, even though the occupational therapists guided participants through
less-preferred aspects of OT-ZOR-Equine, such as the Zones of Regulation™ curriculum.
Although some participants felt negative emotions (i.e., nervous, uncomfortable, dirty,
bored) at times, they mentioned the kindness and safety that they felt in the occupational
therapists” presence. This highlights the impact that therapeutic relationships between a
client and occupational therapist can have on a client’s experience. This was confirmed in a
meta-ethnography by Gagne-Trudel et al. (2023) that found therapeutic relationships be-
tween children, caregivers, and occupational therapists supported participation in therapy
and occupational performance results. This suggests that therapeutic relationships play a
role in intervention acceptability to participants.

Some participants in this study had difficulty understanding more abstract concepts,
such as confidence, during interviews. There were fewer responses given to questions
related to confidence compared to other topics. This may reflect autistic individuals’
challenges with communication, specifically with understanding speech and use of “overly
literal language” (APA, 2013, p. 53). According to Gabriels and Hill (2007), it is considered
best practice to avoid using abstract concepts when communicating with autistic children.
Future acceptability studies should aim to utilize concepts that are more concrete or further
modify the language to be more appropriate for this population.

4.3. Comparison to Acceptability of Other Healthcare Interventions

The children experienced many positive emotions while riding. This aligns with
a review of animal-assisted interventions that found including animals in interventions
increased positive emotions in autistic individuals (O’Haire, 2017) and a meta-analysis
of equine-assisted services that found across several studies that participating autistic
youth had decreased irritability (Xiao et al., 2023). In the current study, participants also
noticed a difference in their self-regulation, noting that riding helped to improve their
emotional state when they were uncomfortable or upset. They felt calmer, more focused, or
happier after riding the horse. Similar findings occurred in the study of Tan and Simmonds
(2018) in which caregivers reported improved self-regulation in their autistic child after
engaging in equine-assisted services. Gabriels et al. (2015) also found that autistic youth
who participated in adaptive horseback riding experienced decreased irritability and
hyperactivity. Therefore, in the current study, children perceived OT-ZOR-Equine to be
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effective in improving various aspects of self-regulation, which is consistent with the extant
literature focused on the efficacy of equine-assisted services.

The general acceptability of the OT-ZOR-Equine intervention is consistent with previ-
ous studies on OT-ZOR-Equine and occupational therapy in equine environments in which
caregivers of autistic youth and the providing occupational therapists found occupational
therapy interventions that integrated horses to be acceptable (Peters et al., 2021, 2024b;
Kalmbach et al., 2020). This study’s data collection methods were also similar to another
autism acceptability study on a virtual nutrition intervention for autistic adolescents. Buro
et al. (2023) used focus groups and interviews to understand the participants’ and care-
givers’ attitudes towards the intervention. In contrast, an acceptability and feasibility
study on the Emotional Awareness and Skills Enhancement (EASE) program for autis-
tic adolescents used the “treatment satisfaction scale” in which adolescents rated their
perspectives of the intervention using a ten-item, five-point scale (Conner et al., 2019, p.
1280). However, acceptability studies that include the perspectives of autistic children who
participate in the intervention seem to be rare, as most of the acceptability studies that we
found for this population only included the perspectives of their caregivers or intervention
providers (Peters et al., 2021, 2024b; Kalmbach et al., 2020; Garcia et al., 2024; Shaffer et al.,
2019). It is vital to prioritize the perspectives of autistic children who receive therapeutic
interventions to ensure the acceptability of the interventions to this population (Autistic
Self Advocacy Network, 2022). Therefore, future autism research needs to include the
voices of this population throughout the development and evaluation of all interventions
that autistic children engage in.

4.4. Limitations

This study is limited by the reliance on verbal interviews that asked participants to
recall past events, particularly given the difficulty with verbal communication that many
autistic children experience. Some participants had challenges remembering aspects of the
intervention and may have benefited from images portraying the intervention activities in
which they engaged. Additionally, we included questions that were less concrete in the
interview, as some of the children were able to understand and answer them. However, not
all participants may have understood the more abstract questions (e.g., “How confident
did you feel about riding your horse?”), which may have impacted the accuracy of their
responses. Further, it is possible that children were providing answers that they perceived
the interviewer wanted to hear, which may have impacted the accuracy of responses. To
protect against this, we selected an interviewer (JB) who was not involved in intervention
delivery, and she began each interview by letting participants know there were no right or
wrong answers. Notwithstanding, the possibility remains that children expressed more
favorable views of the intervention because they perceived it as the socially desirable
response. For all of these reasons, we recommend future research include other methods
of assessing acceptability that do not only rely on verbal recall, such as use of an in-the-
moment affect rating scale during the intervention.

Additionally, the combination of the inherent social communication challenges of
the autistic individuals in this study and the use of an interviewer who was novel to the
participants may have also impacted the participants’ ability to answer questions. The use
of a familiar interviewer in future research may support the participants” comfortability
and ability to share their perspective. We also did not look at all aspects of The Framework
of Acceptability by Sekhon et al. (2017, 2022) in this study, as we believed some concepts
from the framework would be too abstract for participants to understand. Future research
could address the ethicality, intervention coherence, and opportunity costs (Sekhon et al.,
2022) of OT-ZOR-Equine or similar interventions.
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Finally, this study was also limited by its small sample size of children recruited from
only one cohort of the larger RCT. While n = 6 is consistent with other interview-based
studies of autism intervention acceptability from a parent (Im-Bolter & de la Roche, 2023) or
provider perspective (Chrétien-Vincent et al., 2023), it is not without limitations. Children
in different cohorts may have had different opinions of the intervention. Similarly, most
children in this study came from relatively higher income households, likely a reflection of
the requirement that a parent or caregiver be available to attend the intervention with them
(thus biasing the sample against single working parent households or families with two
working parents). Future research should examine acceptability of OT-ZOR Equine and
other interventions for autistic children in a larger, more diverse sample.

5. Conclusions

OT-ZOR-Equine was generally acceptable to autistic children in this study. Most
children expressed enjoyment and confidence in riding horses during OT-ZOR Equine
and believed that riding helped them feel calm. Acceptability towards learning about self-
regulation skills was more varied, with mixed attitudes towards the curriculum and their
confidence engaging in it, despite most children endorsing its effectiveness in helping them
to manage their emotions. Findings from this study underscore the importance of client-
centered care in occupational therapy, particularly adapting standardized interventions
to maximize autistic children’s enjoyment and engagement. Horses may be one such
tool for increasing autistic children’s engagement in potentially difficult interventions.
Overall, findings support the continued use and research of OT-ZOR-Equine to address
self-regulation in autistic children, with individualized adaptations to maximize participant
acceptability of the intervention.
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Abstract

Therapeutic horse riding (THR) is a non-traditional intervention that may support mental
well-being in individuals with autism spectrum conditions. Despite growing interest, most
research has focused on children and has tended to privilege practitioner or caregiver
perspectives, leaving autistic adults underrepresented. This qualitative study explores
the psychological benefits and systemic barriers associated with THR among Autistic
adults, drawing on perspectives from both clients and practitioners. Semi-structured
interviews were conducted with six Autistic clients and four practitioners, and the data
were analysed using reflexive thematic analysis. Five overarching themes were constructed:
Facing the Puissance: barriers to accessing THR, Pathways to Participation, Embodied
Engagement, To Understand and To Be Understood, and Beyond the Arena—Impacts That
Last. Participants described enjoyment, increased confidence, and a sense of achievement,
with effects accumulating over time and often extending beyond the riding arena into
daily life. Barriers included cost, accessibility, and limited availability of appropriately
trained staff and facilities. These findings add to the limited evidence base on THR for
Autistic adults by providing an in-depth, contextually grounded account of participants’
experiences. They suggest that, for verbally fluent Autistic adults who choose to access THR
in similar settings, THR can enhance well-being, self-agency, and relationship-building,
whilst also revealing structural obstacles that restrict equitable access.

Keywords: autism; autistic adults; therapeutic horse riding; mental well-being; access
barriers; embodied engagement; relational safety

1. Introduction

Equine-assisted services (EAS) is increasingly used as an umbrella term for structured
human-horse programmes, encompassing therapeutic riding, equine-assisted learning,
equine-assisted psychotherapy, and related activities. Recent American consensus work
has recommended adopting EAS as a field-level descriptor, with more specific terms used
for distinct service models (e.g., equine-assisted psychotherapy, therapeutic riding). In line
with this terminology, we use EAS to refer to the broader field and therapeutic horse riding
(THR) to describe mounted, psychologically focused sessions in which the horse-human
relationship is used intentionally to support mental well-being rather than physical rehabil-
itation (Wood et al., 2021). Positioning THR within this framework facilitates comparison
with emerging EAS research internationally and clarifies that the present study focuses

Behav. Sci. 2026, 16, 84 https://doi.org/10.3390/bs16010084
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on a mental-health-oriented, rather than purely recreational or sport-focused, form of
riding. While EAS have gained increasing recognition, existing research has predominantly
focused on children and young people, often emphasizing the perspectives of caregivers or
practitioners rather than those of Autistic individuals themselves (Malcolm et al., 2018).
Previous studies have highlighted the need for research that directly incorporates the voices
of Autistic people (Botha & Cage, 2022; Holt et al., 2022; McDaniel Peters & Wood, 2017;
Saunders, 2018; Silberman, 2017). Moreover, the limited qualitative literature in EAS that
does engage Autistic participants has largely concentrated on young females, with minimal
attention given to adults (Warner et al., 2022). Accordingly, the present study aimed to
explore the perceived benefits and barriers encountered by Autistic adults in accessing
therapeutic horse riding (THR) as a means of supporting mental well-being. To address
this gap in the literature, the study foregrounds first-person narratives from Autistic adults,
complemented by professional insights from THR practitioners. By integrating these per-
spectives, the research offers a more comprehensive understanding of THR’s potential to
enhance psychological well-being, while also highlighting the relational and structural
challenges that may affect access. This approach situates THR within broader discourses
on neurodiversity, accessibility, and the provision of mental health services for Autistic
adults, a population that remains underrepresented in mainstream research, healthcare
provisions and relevant support systems (Jones et al., 2025 Kargas et al., 2023; Moore et al.,
2024; UK Parliament, 2023).

Autism Spectrum Disorder (ASD) is characterised in diagnostic systems such as the
ICD-11 (World Health Organization, 2022) and DSM-5-TR (APA, 2025) by social demands
that exceed the individual’s adaptive capacities and by restricted and repetitive patterns
of behaviour. There are an estimated 700,000 Autistic people in the UK (Buescher et al.,
2014; Centres for Disease Control and Prevention, 2022; National Autistic Society, 2024),
with higher estimates when including those without formal diagnosis. Autistic adults face
enduring disadvantages compared to typically developing peers (Howlin & Magiati, 2017),
including lower self-esteem (Nguyen et al., 2020), reduced confidence, particularly in those
diagnosed in adulthood (Corden et al., 2021; Darazsdi & Bialka, 2023; Milton & Sims, 2016),
and wider economic and social barriers (Fletcher-Watson, 2024; Rogge & Janssen, 2019;
Seltzer et al., 2003; Zhao et al., 2023). Horses have been domesticated for much of recorded
history, and in recent years, they have increasingly been recognised as valuable partners in
therapeutic interventions aimed at supporting mental health and well-being (Anastasya
et al., 2024; Cleary et al., 2024; Hatcher et al., 2019; Ward et al., 2022; Xiao et al., 2023).
Equine-assisted services are expanding, with approximately 280 individuals currently
registered with the Athena practitioner register (Athena, 2025), and nearly 200 businesses
and associates listed on the Human Equine Interaction Register (HETI, 2025). However,
many practitioners operate outside these formal registries, reflecting the growing scope
and diversification of the field (Seery & Wells, 2024).

The therapeutic potential of human-animal interactions has long been acknowledged,
with documented inclusion of animals in treatment settings dating back to 1792 (McCulloch,
1983; Morrison, 2007). Empirical research has demonstrated that interactions with horses
can enhance self-confidence, self-esteem, and overall psychological well-being (Bizub et al.,
2003; Burgon, 2011; Cantin & Marshall-Lucette, 2011; Karol, 2007; Hatcher et al., 2019). For
instance, participants often report initial apprehension when engaging with horses, which
can evolve into increased self-efficacy and a sense of empowerment through participation in
equine-assisted programmes (Bizub et al., 2003). Feelings of calmness, enjoyment and confi-
dence have also been reported by autistic children when riding horses (Browne et al., 2025).
Within autism research, equine-assisted programmes have most commonly been studied
with children and adolescents. Quantitative and mixed-method studies of therapeutic
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riding and related equine-assisted activities report improvements in social communication,
adaptive behaviour, and motor skills, alongside reductions in anxiety and challenging
behaviours (e.g., Gabriels et al., 2015; Xiao et al., 2023). Qualitative and mixed-method work
with autistic children similarly highlights increased enjoyment, confidence, and emotion
regulation, as well as the perceived kindness and safety offered by practitioners and horses
(Burgon, 2011; Malcolm et al., 2018; Browne et al., 2025; Cleary et al., 2024). However,
autistic adults” own accounts of engaging with THR remain sparse, and adult-focused
studies have tended to privilege practitioner or caregiver perspectives (McDaniel Peters &
Wood, 2017; Warner et al., 2022). There is therefore limited understanding of how Autistic
adults themselves perceive the benefits, challenges, and broader life impacts of THR.
Despite the promising outcomes associated with equine-assisted interventions, re-
search in this area faces several methodological and conceptual challenges. Studies often
rely on small sample sizes, yield inconsistent findings, and employ varied definitions and
delivery models of equine-assisted services (Bachi, 2012; Lentini & Knox, 2009). Moreover,
much of the existing literature focuses on structured, therapy-oriented sessions, leaving the
potential benefits of broader, informal horse-human interactions underexplored (Burgon,
2011; Cantin & Marshall-Lucette, 2011; Karol, 2007). Access to therapeutic horse riding
is further constrained by financial and logistical barriers. Sessions can be prohibitively
expensive (Burgon, 2011; Kendall et al., 2014), and funding opportunities remain limited
(Kendall et al., 2014). These challenges are particularly salient for Autistic adults, who are
disproportionately affected by unemployment and economic disadvantage (Farkas et al.,
2021; Harmuth et al., 2018; NICE, 2025). As such, it is essential to investigate both the
benefits and barriers associated with therapeutic horse riding (THR) for this population, in
order to inform equitable service provision and support evidence-based funding decisions.
In this context, the current study focuses specifically on THR, conceptualised as a
mental-health-oriented equine-assisted service, delivered by practitioners with qualifi-
cations in mental health and extensive equestrian experience. We explore the perceived
benefits and barriers of THR among Autistic adults who have chosen to access a THR
programme at a single UK centre, alongside the perspectives of practitioners delivering
the service. The Autistic participants were all verbally fluent and able to provide informed
consent, reflecting a subgroup of adults who are already engaged with support. Rather
than evaluating the efficacy of THR or seeking statistically generalisable findings, the
study offers an in-depth, contextually grounded account of how THR is experienced and
understood by these Autistic adults and the practitioners who work with them.

2. Materials and Methods
2.1. Design

The study employed a qualitative design using semi-structured interviews to enable
participants to reflect on and elaborate upon their experiences of THR for mental health
(Kallio et al., 2016). The flexible format and adaptable sequencing of questions facilitated
in-depth discussions and the generation of rich, nuanced data, while allowing participants
autonomy over the extent to which they engaged with specific topics, thereby respecting
individual comfort levels. Furthermore, the semi-structured format enabled researchers to
tailor the phrasing and delivery of questions to accommodate participants’ communication
preferences and potential verbal processing needs, thereby enhancing the accessibility and
inclusivity of the interview process.

2.2. Setting and THR Programme

Data were collected at a single UK THR centre that offers equine-assisted services
for adults and young people with mental health difficulties and /or neurodivergent condi-
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tions. The service is delivered within a small, not-for-profit setting that combines mental-
health training and extensive equestrian experience. THR sessions are explicitly framed
as mental-health-oriented rather than sport- or rehabilitation-focused, and are delivered
by practitioners with relevant professional backgrounds (e.g., counselling, psychotherapy,
psychology, and equine-assisted practice). A typical THR session at the centre involves
meeting the horse and practitioner, grooming and preparing the horse, mounted work in
an arena, and a period of reflection and discussion. Sessions are tailored to the needs and
goals of each client, with attention paid to sensory preferences, communication styles, and
emotional safety. Clients usually attend on a regular basis, although frequency varies (e.g.,
weekly, fortnightly, or monthly) depending on personal circumstances and funding. All
Autistic clients and practitioners in this study were recruited from this single centre, and the
implications of this single-site design for transferability are considered in the Discussion.

2.3. Researcher Position

The primary researcher for this study was a white British female enrolled in the MSc
Developmental Psychology programme at the University of Lincoln. As Braun and Clarke
(2013) note, researchers may occupy both insider and outsider positions within the research
context. In this study, the researcher held a dual positionality. Her involvement as a
therapeutic riding practitioner at the THR facility attended by some participants positioned
her as an insider with detailed contextual knowledge and pre-existing relationships with
several clients and all practitioners. Conversely, as someone without a formal Autism
diagnosis and who does not self-identify as Autistic, she also occupied an outsider position
in relation to participants’ lived experiences of autism. In the context of practitioner
interviews, her primary role as a therapeutic riding practitioner further reinforced her
insider status.

This dual role has potential advantages and challenges. The existing trust and famil-
iarity may have facilitated open conversation, but may also have made participants more
likely to emphasise positive aspects of THR or to downplay criticisms, particularly among
practitioners whose employment is tied to the programme. To address these issues, the
researcher engaged in ongoing reflexive practice (see Section 2.6), explicitly considered
how her practitioner role, values, and expectations might shape the research process, and
used supervision meetings to critically examine emerging assumptions and interpretations.
During interviews, she actively invited participants to discuss challenges, barriers, and
negative or ambivalent experiences, and emphasised that participation was voluntary,
confidential, and independent of their access to services.

2.4. Ethics and Recruitment

Ethical approval was granted by the University of Lincoln (Approval No. UoL2025_19424),
and the study was conducted in accordance with the Declaration of Helsinki. All partici-
pants were recruited via a gatekeeper at the THR centre to ensure ethical recruitment and
to protect clients from feeling pressured to participate. Theoretical sampling was used to
ensure that participants” experiences were relevant to the research questions, focusing on
Autistic adults who had accessed THR for mental health and practitioners who delivered
such sessions. Seven Autistic clients expressed interest and six consented to be interviewed.
Five practitioners expressed interest and four consented. No financial incentives were
offered. Accessibility and participant welfare were prioritised before, during, and after
the interviews. Participants were informed that they could pause, stop, or resume the
interview at any time, decline to answer any questions, or bring another person for support
if desired. All participants provided written informed consent and were reminded that they
could withdraw their data up to seven days after their interview, at which point transcripts
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were finalised and anonymised. At the end of each interview with Autistic adults, the
researcher checked that the participant felt comfortable leaving and provided a debrief
sheet with mental-health signposting. All participants were recruited from the same THR
centre described in Section 2.2. This single-site recruitment enhances contextual specificity
but limits variation in service models and organisational cultures; the implications for
transferability are discussed later.

2.5. Participants
2.5.1. Autistic Adults

Six Autistic adult women who had accessed THR participated in the study. In line
with the inclusive, neurodiversity-affirming ethos of the project, participants were eligible
if they either had a formal diagnosis of autism spectrum condition (1 = 5) or self-identified
as Autistic (n = 1); both groups are therefore included under the term “Autistic adults”
in this paper. All were aged over 18 years (range 25-57 years; Mdn = 30, IQR = 12).
All Autistic participants were able to provide written informed consent and engage in a
semi-structured interview, indicating average or above-average intellectual and verbal
functioning. However, no formal psychometric or clinical data were collected to specify
participants’ cognitive profiles or to categorize them within traditional diagnostic frame-
works. Consequently, the findings primarily reflect the perspectives of Autistic adults with
relatively strong verbal and cognitive skills who were already engaged with a specialist
THR service. As discussed later, this limits the extent to which the results can be transferred
to Autistic individuals with higher support needs or significant communication challenges.

Eligibility criteria required participants to be over 18 years of age and to have at-
tended a minimum of three THR sessions within the previous twelve months. In addition,
four THR practitioners who had experience delivering sessions to Autistic adults were
interviewed.

2.5.2. Practitioners

Four female THR practitioners who had experience delivering sessions to Autistic
adults were also interviewed. Practitioner participants were required to be over 18 years
of age and to have provided THR services to Autistic adults at the centre. Their experi-
ence in THR with Autistic adults ranged from approximately three months to five years.
Practitioner participants were also required to be over the age of 18 and to have provided
THR services to Autistic adults; their experience ranged from three months to five years.
Practitioners came from a range of professional backgrounds (e.g., counselling, psychology,
equine-assisted services) and were actively engaged in efforts to develop a more evidence-
based approach to THR. Their investment in the programme and interest in generating an
evidence base may have contributed to a generally positive orientation towards THR in
their accounts; this potential bias is considered in the Reflexivity, Analysis, and Discussion
sections. The researcher aimed to achieve data saturation while acknowledging the poten-
tial limitations imposed by the small sample size, which reflects the broader challenges
associated with participant recruitment in this field.

2.6. Interview Guide: Development and Content

The semi-structured interview protocol was developed collaboratively with input
from multiple stakeholder groups. The Principal Investigator drafted the initial topic
guide based on the existing literature on equine-assisted interventions and autism, the
aims of the study, and clinical experience in THR. This draft guide was then reviewed by
colleagues at the Autism Research Innovation Centre (ARIC) at the University of Lincoln, by
members of the Progressive Autism Group, a user-led group comprising Autistic university
students and by experienced THR practitioners at the centre. Their feedback focused on
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ensuring that questions were clear, non-patronising, and respectful of Autistic perspectives,
avoiding deficit-based language, and to ensure that the questions were meaningful and
acceptable from a service-delivery perspective. Together, these iterative consultations led
to refinements in wording, ordering, and emphasis, and helped ensure that the guide was
both clinically relevant and aligned with Autistic priorities.

The same core semi-structured guide was used across both participant groups to
support consistency, with adaptations in emphasis and follow-up prompts to reflect partici-
pants’ roles (Autistic client or practitioner). Initial questions with Autistic clients aimed to
ease into the interview with simple questions such as “Can you start by telling me how
you first learnt about and accessed THR for mental health?” and from there building a
rapport with the participant. Further questions such as “Are there any short-term impacts,
either positive or negative from attending THR?” were based on previous literature find-
ings which found a range of both positive and negative emotions may be felt (Burgon,
2011; Hatcher et al., 2019; Karol, 2007). For practitioners, parallel questions explored their
role, experiences working with Autistic adults in THR, perceived benefits and harms, and
systemic and practical barriers to access, including their views on the evidence base and
what might be needed to strengthen it. In line with best practice in autism research, the
interview questions were shared with all participants in advance (e.g., via email or as part
of the information pack). This was intended to reduce anxiety, allow time for processing
and preparation, and support participants in deciding what they did and did not wish
to discuss. To enhance transparency, the full set of interview questions is provided as
Supplementary Materials.

2.7. Interview Procedure

All interviews were conducted in person in private rooms at the stables, chosen
to maximise participant comfort by situating conversations in a familiar, low-demand
environment close to where THR sessions typically take place. Interviews were scheduled
at times that suited participants and, where possible, avoided busy yard periods to minimise
sensory overload. We recognise that conducting interviews on-site may have influenced
responses (for example, by reinforcing participants’ identification with the centre or making
them less likely to express criticism), and we consider this in interpreting the findings.

Interviews were audio-recorded via Microsoft Teams on a secure laptop. Automated
transcripts were generated by the platform and subsequently reviewed and manually
corrected by the researcher to ensure accuracy. Interviews were completed on different
days to avoid interviewer fatigue and to allow time for reflexive noting between sessions.
Interview lengths ranged from 19 min 7 s to 44 min 43 s.

Prior to the interview, the participants were given a participant consent form to read
and sign. This was an opportunity to ask the researcher any questions. The consent form
contained information on withdrawal, which could be requested up to 7 days after the
completed interview. Following this window, transcripts were anonymised by removing
identifying information such as names and locations. Participants were informed that
they were not required to answer any questions they did not want to, and they could go
into as much or as little detail as they desired. Participants were also invited to raise any
additional issues they considered important. The current study also explored longer-term
effects of THR on the well-being of Autistic adults. Practitioners received the same consent
form and participant information sheet; however their questions differed. Firstly, asking
them to outline their role and experiences working with Autistic adults in the context of
THR, to allow the interviewer to understand their role. The interview then moved on to
what barriers the practitioners felt were preventing, or making access to THR harder for
Autistic adults, before discussing ways of working with or removing these barriers where
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possible. Practitioners were also asked to expand on short- and long-term impacts of THR,
and finally given the opportunity to share any thoughts they felt were valuable.

2.8. Reflexivity

Reflexivity was embedded throughout data collection and analysis. The researcher
kept brief reflexive notes after each interview, documenting initial impressions, emotional
responses, and emerging ideas about how her dual practitioner-researcher role might be
shaping interactions and interpretations. These notes, together with supervision discus-
sions, were used to question overly positive readings of the data and to consider how
participants’ ongoing relationships with the centre, and practitioners’ desire for a stronger
evidence base for THR, might influence what was said. The researcher noted considerable
variability in how forthcoming participants were. Some autistic participants provided

”oas

minimal initial answers (for example, “yes,” “no,” “I don’t know”). Gentle probing some-
times yielded limited additional detail, and on reflection the researcher considered whether
further elaboration of prompts could have helped. The researcher also reflected on recruit-
ment challenges and on the decision to revise the minimum-session inclusion criterion
from ten to three sessions. This informed a cautious approach to claims about typicality

and long-term effects.

2.9. Method of Analysis

Data were analysed using reflexive thematic analysis (RTA; Braun & Clarke, 2019).
This process enabled the researcher to engage deeply with the data and reflect on their
interpretations. The analysis began with the researcher listening to the audio recordings
while reading the corresponding transcripts to become immersed in the data and to be-
gin noting initial analytic observations. Transcripts were then read multiple times and
coded inductively using qualitative software, with codes capturing both semantic content
(what participants said) and more latent meanings (how they positioned THR, themselves,
and others).

Codes were iteratively reviewed, and those judged less relevant to the research ques-
tions were set aside. The remaining codes were then clustered into candidate themes
and sub-themes, which were refined through repeated movement between coded data
extracts, the full data set, and the developing analytic narrative. Throughout this process,
the researcher maintained analytic memos and evolving theme maps to document key
decisions, providing an audit trail of the analysis. Emerging themes were discussed in
supervision to consider alternative readings and to ensure that they remained grounded
in the data while acknowledging the inherently interpretive nature of RTA. Consistent
with reflexive thematic analysis, inter-rater reliability was not sought; instead, rigour was
pursued through depth of engagement, transparency of decision-making, and ongoing
reflexive awareness of the researcher’s influence on the knowledge produced.

3. Results

The analysis generated five overarching themes, each with related sub-themes: (1) Fac-
ing the Puissance: barriers to accessing THR, (2) Pathways to Participation, (3) Embodied
Engagement, (4) To Understand and To Be Understood, (5) Beyond the Arena—Impacts
That Last.

3.1. Facing the Puissance: Barriers to Accessing THR

The term puissance refers to a high wall-jumping event in showjumping. Here, it
is used metaphorically to capture the formidable, sometimes intimidating barriers that
Autistic adults encounter when trying to access THR. Participants described a range of
structural, systemic, and practical obstacles that made THR difficult to access or sustain.
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The metaphor of facing the puissance reflects how these barriers were experienced as
high and sometimes daunting and challenging, but in some cases surmountable with
the right support. Costs, funding, and finances were consistently described by both
clients and practitioners as substantial barriers, alongside issues of physical and sensory
accessibility and confusion about what THR actually involves. One participant emphasised
this point directly:

“One of the barriers, like a really obvious barrier, is cost”. (Participant 1, practitioner)

Much like the puissance, some barriers were challenging but ultimately surmountable,
whereas other accessibility issues were viewed as more flexible, with solutions available
to mitigate their effects. For example, Participant 2 (practitioner) described how busyness
around the yard could be managed:

“If it is a bit busy, then the other staff tend to not like hang around the arena.”

Participants also shared some apprehension around starting THR “It’s quite scary. It’s
a big thing to do” (Participant 8, client).

These accounts illustrate that while certain barriers are entrenched, others can be
negotiated or adapted, reflecting the dynamic ways in which participants navigate partici-
pation. Within the overarching theme Facing the Puissance, such experiences informed the
development of three sub-themes: Accessibility, Defining THR, and Finance and Funding.
Together, these sub-themes highlight how practical, cognitive, and structural factors inter-
act with participants” engagement, shaping both the experience of THR and the extent to
which clients can fully benefit from the service.

3.1.1. Accessibility

The first sub-theme, Accessibility, explores participants’ experiences of Autistic adults
navigating factors such as busy environments, physical abilities, and sensory needs. One
consideration raised by practitioners was the physical needs of clients:

“Autistic adults that don’t have that same physical capability and would still
benefit from it in terms of a mental health sense, but actually, we don’t have
the set up for them to access it in a way we’d like, we can’t make them as safe”.
(Participant 1, practitioner)

Centres providing THR may not always have the appropriate facilities to meet these
needs, creating a physical barrier, whether that’s safely assisting with mounting or simply
accessing the yard area. Accessibility considerations also extended to sensory aspects of
Autism. For example, when discussing typical riding school environments, Participant 2
(practitioner) shared what clients had previously told her:

“It’s too noisy, there’s too much going on, there’s shouting and you know, so
that’s a big sensory overload.”

To address this, Participant 2 suggested offering quieter times, similar to “Autism-
friendly hours” in supermarkets, as a way for riding schools to make THR more accessible
for clients with heightened sensory needs.

The aforementioned examples illustrate how practical, environmental, and sensory
factors impact on Autistic adults” engagement with THR. Within the overarching theme
Facing the Puissance, these findings show that navigating THR requires negotiating both
physical and sensory challenges to fully benefit from the service. Taken together, these
accounts show that access to THR is shaped not only by individual motivation but by
the physical layout of centres, availability of appropriate equipment, and management of
sensory demands. For Autistic adults in this study, quieter environments, flexible yard
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management, and attention to mobility needs were key to whether THR felt possible
and safe.

3.1.2. Defining Therapeutic Horse Riding

The second sub-theme, Defining THR, highlights how preconceptions, expectations,
and lack of understanding of THR due to the difficulty in defining it, shaped early expe-
riences for Autistic adults. Participant 1 (practitioner) reflected on how lack of definition
leads to lack of clarity around what to expect:

“Because it’s really difficult to define. It's quite niche. . .a lot of people confuse it
with riding for physical health rather than mental health.”

Preconceptions often assumed THR would involve cantering, jumping, or controlling
the horse, reflecting the broader equestrian culture.

“Preconception that it’s going to be about cantering around and jumping and
making the horse do what’s expected. . .well, it is the culture in the equestrian
world”. (Participant 1, practitioner)

“when I had horse riding lessons before, like they would always tell me to be
louder because the horse couldn’t hear me. So I was, I guess I was scared of that
happening again. But then that made me quieter.” (Participant 9, client)

Rigid thinking tendencies in Autistic adults could make adapting to THR challenging
particularly for those who have previously ridden; however in Participant 1’s experience,
once expectations were adjusted, participants reported rapid shifts in mindset, whilst this
is considered a barrier, openness to change seems to be noticed by practitioners:

“Combined with the rigid thinking of autistic adults. . .once you can help them to
do that, they’re very quickly then in a new mindset”. (Participant 1, practitioner)

Participant 1 (practitioner), spoke about how some benefits especially around feeling,
can be more challenging to measure and actually having a physical representation of
progress, achievement and change may be beneficial to help clients to really recognise what
has happened as a result of THR.

“We can talk about feeling more confident and feeling heard and feeling a sense
of belonging, but that’s actually quite hard to measure and put your finger on.”

“Something like the rosettes...something you can hold that you've done
and achieved.”

The suitability and responsiveness of horses were also central to defining THR and
the ways in which it works, some conversation took place around the level of challenge
that was relevant and acceptable for the horse to present to the client. Sourcing horses that
fit this, proved harder for centres, but were perceived to have more benefit for the clients.

“Not any horse can be a therapeutic riding horse. . .horses that are willing to kind
of attune to what the client’s needing in that session. . .probably has more benefit
for the client.” (Participant 1, practitioner)

Practitioners gave examples of ethical considerations for the horse and the adapt-
ability of instructors, illustrating the intricate complexities revolving around the triad of
practitioner—horse—client and ensuring all needs are safely and reasonably met.

“How can we genuinely help the horse to carry us and do that in a way that’s
ethical and prioritises that relationship with them?” (Participant 1, practitioner)
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“there’s a lot of riding schools that offer therapeutic riding sessions. But I
would question whether some of them are actually therapeutic riding sessions”.
(Participant 2, practitioner)

To provide some clarity to prospective clients about THR and their understanding
of how the sessions may look, Participant 1 shared how she provides information on
the website:

“We try and have it like a really solid description on the website of what it is and
what people can expect.”

THR is often not clearly defined, or differs largely between centres and practitioners.
Providing a clear explanation of what it is is not only beneficial to clients but also to
practitioners and researchers who are exploring and delivering a cohesive version of THR.
This subtheme illustrates how definitional ambiguity around THR can itself become a
barrier to access. When Autistic adults and referrers confuse THR with sport riding or
physical rehabilitation, expectations may not align with the more relational, emotionally
focused work offered. Practitioners’ efforts to clarify what THR is, and is not, are therefore
central to helping potential clients decide whether the service is right for them (Kerulo
et al., 2020).

3.1.3. Finance & Funding

The significant role of cost in shaping access to THR for Autistic adults was addressed
by all participants, sharing both systemic challenges and varying individual experiences
of affordability. Practitioners primarily focused on the cost of running and evidencing a
niche service, whereas clients spoke about the affordability of session fees and how these
constrained how often they could attend. Participant 1 (practitioner) emphasised:

“Cost is the biggest barrier to therapeutic riding. . .particularly in terms of win-
ning funding because it doesn’t fit very neatly into therapy and counselling. . .and
it also doesn’t fit into riding in terms of sport and physical activity, which is then
a huge barrier to winning funding.”

Even when funding is secured, additional challenges arise.

“I just guess that a lot of that actually just relies on funding.” (Participant 2,
practitioner)

“Even when we do have funding, the reporting requirements are massive. So
then we’re not likely to renew the funding, which means we’re going to have to
put our costs back to the standard price.” (Participant 1, practitioner)

Clients were acutely aware of financial limitations, particularly when costs impact
frequency of attendance.

“I'would do it every week if I could. . .But if there’s help out there to support, then
probably you could get more because I'll have it once any other week instead of
once every month.” (Participant 7, client)

Despite the challenges, some clients expressed that current pricing was manageable,
relative to the benefits they experienced.

“I'm putting the bridle on. I'm learning lots of different things. . .So I think it’s a
good price.” (Participant 6, client)

Practitioners acknowledged that even small costs could disproportionately affect
clients who are inherently disadvantaged:
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“If people don’t have any spare money, £25 a month is between like a food
shop for one person or not. . .there is definitely a huge amount of people who
would love to come weekly but can’t afford it, so they come fortnightly or
monthly. . .with any therapeutic intervention, the more consistent and the more
regular . .., the more effective it is, so it’s naturally less effective for them”. (Par-
ticipant 1, practitioner)

Systemic constraints were also reflected in the time and resources required to make
THR measurable and tangible, such as producing rosettes for clients to recognise their
achievements as previously mentioned in Defining THR.

“the amount of time, like unpaid time that goes into that then becomes another
barrier. . .we don’t exactly have a lot of funding. . .very systemic issues, a vicious
cycle”. (Participant 1, practitioner)

Finance and funding are not simply individual barriers but are embedded within
systemic and structural challenges faced by clients and providers alike. Within the overar-
ching theme Facing the Puissance, these findings demonstrate how practical and financial
realities shape access, engagement, and the effectiveness of THR, particularly for a client
group that may be economically disadvantaged. While some clients find the current costs
manageable, others are constrained in how frequently they can participate, which may
limit the therapeutic impact. Overall, finances and funding operated as barriers at multiple
levels. For clients, even relatively low fees could mean choosing between THR and essential
expenses. For providers, limited and short-term funding streams, coupled with heavy
reporting requirements, made it difficult to offer subsidised sessions consistently. These
intertwined pressures meant that those who might benefit most from THR were often least
able to attend regularly.

3.2. Pathways to Participation
3.2.1. Opening the Gateway

Participants” experiences of initial access to THR highlighted a number of factors that
either facilitated or impeded engagement, including ease of booking, clear communication,
predictable scheduling, and staff patience. Accessible systems and supportive practices
helped clients to engage from the outset. For example, initial assessments that did not
require riding but instead focused on explaining what to expect gave clients a chance to
understand how future sessions might look. Although online booking is useful, flexibility
in this process was also appreciated:

“Initial assessment where they don’t necessarily ride. . .have a chat about what to
expect. . .that’s quite helpful as well.” (Participant 1, practitioner)

“it’s easy to get in touch with us in whatever way feels safest.” (Participant 4,
practitioner)

“reminders and things are a massive help. . .also offers you the predictability. . .you
know you’ve got your appointment.” (Participant 5, client)

“I just find it better to book in person because then it’s done.” (Participant 7,
client)

Practitioners shared how THR was intentionally structured to support accessibility
and inclusion noting the consideration of neurodivergent and mental health needs from
the programme’s foundations:

“Very much geared for them from the start...we are going to be welcoming
clients who maybe don’t see the world in the way we all do, but might have
different needs.” (Participant 1, practitioner)
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Accessibility was further enhanced by practical considerations such as staff patience
in delivering instructions and feedback. The supportive, inclusive environment provided
by practitioners and the centre as a whole was also a defining feature of THR.

“I really. . .think it is a very accessible and inclusive place. . .being patient and
allowing extra time. . .just that kind of kindness.” (Participant 5, client)

“Guidance I've had has been really nice because as I say, I might forget. Okay.
And it’s nice to just repeat it.” (Participant 6, client)

Collectively, these accounts share how THR providers create an environment that
actively opens the gateway for participation. By addressing practical, cognitive, and
social needs, the programme facilitates engagement for Autistic adults, ensuring that
initial barriers do not prevent them from experiencing the therapeutic benefits of riding.
In combination, these practices “open the gateway” to THR by reducing uncertainty
and practical effort at the point of first contact. For the Autistic adults in this study,
straightforward booking routes, consistent reminders, and a visibly welcoming ethos
were not incidental details but core elements of what made the service feel reachable and
worth trying.

3.2.2. Predictably Unpredictable

Participants shared experiences of consistency and unpredictability within THR, the
careful balance between routine and variability that influences engagement and therapeutic
benefit. Clients emphasised the importance of a predictable environment in supporting
their participation and consistency of their attendance and how changes can be made easier
by the predictability.

“It’s so easy to get overwhelmed. . .you end up not doing things or. . .having to
let go of things. But I mean, how long have I been coming here? Over 18 months
now. The fact that I've consistently still come here.” (Participant 5, client)

“l was the only one to turn up because it was snowing, happily I'm here”.
(Participant 10, client)

“Even if the horses change, I will still be doing the same thing every time. So that
really helps.” (Participant 5, client)

Practitioners shared the careful management of predictability, noting that consis-
tent routines, familiar horses, and a small, stable team all contributed to a safe and
supportive environment.

“But there’s something about the consistency of that being true in terms of
someone can come every time and having the same sort of experience. . .even if
it’'s more difficult some weeks, there’s always that environment that supports
them to still achieve those things”. (Participant 1, practitioner)

“I like to start each session by talking with the rider about how they’re feeling,
how their week has gone, and how they’re feeling about the session ahead.”
(Participant 3, practitioner)

“Horses in therapeutic riding in general, you can sort of manage an unpredictable
horse because the focus is on the communication and relationship with the horse
and that’s OK. But in my experience, autistic adults have found that a little bit
harder to deal with just because if you don’t quite know what you're coming
to...even if you're riding the same horse, you don’t know how that horse is going
to feel”. (Participant 1, practitioner)
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Too much unpredictability could also shift the focus away from the client, reducing
the therapeutic benefit:

“When the instructors just have to manage the horse because the horse has
become unpredictable or difficult, that actually then the focus is taken away from
the client. Clients can deal with that to an extent, but at some point, it becomes
quite damaging”. (Participant 1, practitioner)

For Autistic adults, predictable routines and familiar environmental cues provide
a sense of safety, while unpredictable elements, particularly relating to horse behaviour,
require careful management by practitioners. Within the overarching theme “Pathways
to Participation”, “Predictably Unpredictable” highlights the nuanced interplay between
stability and variability, illustrating how delivering THR in a way that provides a level
of predictability for the client allows them to safely engage with unpredictability which
is something that Autistic adults may usually be averse to. This subtheme highlights the
delicate balance between routine and variability in THR. Predictable structures, familiar
horses, and consistent staff made it possible for Autistic adults to keep attending, while
carefully managed, low-level unpredictability offered opportunities to practise coping with
change. When unpredictability became too great, however, the focus shifted away from the
client and therapeutic benefits were weakened.

3.2.3. Tailored and Personalised

The importance of instructors’ ability to adapt THR to meet the individual needs of
clients is described by participants sharing how personalised approaches, both in communi-
cation and environmental structuring, made participation more accessible and meaningful.
Processes such as meeting people at the gate and having clear guidance contributed to
predictability and reduced anxiety:

“spent some time on the website and read that. ..and it gave a very warm and
friendly feel to the place, which is always important to me. . .Just the way some-

thing’s written and the vibe it kind of gives matters. So it felt very friendly.
(Participant 5, client)

“I just came down here and it’s also good that you meet people at the gate. . .all
of that worked very well for me, in terms of. . .finding it and accessing it on the
first appointment.” (Participant 5, client)

Practitioners described being able to actively adapt sessions to clients’ communication
preferences, sensory needs, and learning styles; clients also reiterated practitioners” ability
to do this.

“things still need to be repeated a bit more?. . .That repetition was actually very
helpful. . It helps me. . .remember what I'm doing.” (Participant 6, client)

“you’re inclusive of people with different communication styles, and I think
that’s the most important thing”. (Participant 9, client)

“Guess the way I structured my sessions would be I asked the client what they
need. I asked the client how and where they prefer to be, how they prefer to
communicate, what sensory issues they may have. .. I will always try to adapt as
best as I can.” (Participant 2, practitioner)

“Actually when when they’re in the riding sessions and we’re able to adapt
the sessions and facilitate those choices ... those additional needs are met.”
(Participant 4, practitioner)
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“We adapt to clients that need more black and white language and more clear-cut
instructions. . .but very rarely has the client to teach us anything in terms of what
they need.” (Participant 1, practitioner)

Tailoring both the physical and procedural elements of THR is hugely impactful for
supporting engagement among Autistic adults. By prioritising individual needs, THR
providers create an environment in which clients can confidently participate, learn, and
experience the therapeutic benefits of the sessions. Structured flexibility allows clients to
feel understood and supported, enhancing the accessibility and effectiveness of THR. These
accounts emphasise that tailoring is not an “add-on” but central to making THR usable
for Autistic adults. Adjustments in language, pacing, meeting arrangements, and sensory
input allowed clients to feel understood and in control. For participants here, feeling that
the service would flex around their needs was a precondition for engaging with the more
challenging aspects of the work.

3.3. Embodied Engagement

Embodied Engagement explores how THR enables Autistic adults to experience their
bodies as sites of awareness, tuning in to physical sensations and movement. Through
multisensory processes and the unique movement of the horse, participants described
reconnecting with bodily sensations and finding space for emotional release, alongside
moments of enjoyment and belonging.

3.3.1. Reconnect & Release

Participants repeatedly emphasised the multisensory nature of THR, and its capacity
to draw attention to the body. Participants described how grooming and riding provided a
rich, positive sensory environment, creating a present-moment awareness, which was an
important step to becoming ready to ride.

“That responsibility to be present in the moment to ride gives like a purpose to
that calming.” (Participant 4, practitioner)

“On a sensory level.. .the smell of the horses, the different textures of their
coats. . .some of them are softer than others, that lovely warm snuggly bit under-
neath their mane.” (Participant 5, client)

“tune into body, tune into the horse’s body, tune into how the two are interacting,”
(Participant 5, client)

Participant 7 described how mounted mindfulness practices fostered physical release:

“Walking around and then at the end we’d stop. . .deep breath, heavy breath. . . mind
emptying. . .and you can feel it falling out and coming out. . .It’s like you just pull
the plug out of the bath. . .all the heaviness has just dropped out of you...you're
ready for the next battle.”

“I think it, it gives me like a purpose to sort of, leave the house and go somewhere
where there’s other people...”. (Participant 8, client)

Practitioners intentionally created the conditions for this somatic reconnection, ensur-
ing the space held was safe for the client to do so.

“We brush the horse, we chat about how we’re feeling, how the horse may be
feeling. . .then we get on when the client feels they’re happy. . .it feels very natural
and relaxed.” (Participant 2, practitioner)

“Many of these adults have learned to disconnect from the body because it
feels overwhelmed all the time. This gives them a space where they can come
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back to connecting with their body in a really safe way...huge outpouring of
emotion. . .in a really positive way, kind of released a lot of that.” (Participant 1,
practitioner)

Here, the horse’s rhythmic movement and the supportive environment together create
a safe and contained space in which Autistic adults can re-inhabit their bodies and release
accumulated tension, a process that may be difficult to access in more conventional thera-
peutic settings. Overall, “Reconnect & Release” captures how THR provided a structured
opportunity to tune into bodily sensations in a way that felt safe rather than overwhelming.
Through grooming, riding, and guided reflection, Autistic adults described becoming
more aware of their own bodies and emotions and experiencing moments of relief from
accumulated tension that could be hard to access in more traditional, verbal therapies.

3.3.2. Unbridled Joy

Alongside quiet release, participants also described moments of spontaneous pleasure
and playful freedom. Participant 5 captured the “instant sense of happiness” she felt on
arriving and “watching the horses and seeing them and catching up on what they’ve been
up to.”, for some, this instant impact could be seen once on the horse.

“feel quite calm when I'm on horses,” (Participant 6, client)

“quite a few clients, once they get on the horse, or even once they’re just with the
horse, appear to relax a bit more. . .they appear to seem happier within themselves
around the horses.” (Participant 2, practitioner)

Participant 1 highlighted that within this atmosphere of acceptance, clients “can thrive,
they enjoy it. . .they can unmask and just relax into that relationship”.

Participants suggest that THR offers more than therapeutic release: it provides oppor-
tunities for unguarded and unmasked enjoyment, for reconnecting with a child-like sense
of play, and for experiencing belonging and self-expression without social demands.

“it kind of is healing in that way if that’s not too cheesy to say, your younger self
just getting back in touch with that and doing silly things and taking all the adult
stresses off”. (Participant 1, practitioner)

The theme Embodied Engagement shows how THR supports Autistic adults to engage
with their bodies in ways that are at once both restorative and liberating. By combining
mindful, sensory attuning with the simple pleasure of being with horses, THR creates
an embodied therapeutic experience where participants can both let go of tension and
rediscover the joy of inhabiting their own bodies. Alongside calmer states, participants
described THR as a source of uncomplicated pleasure and playfulness. These moments
of “unbridled joy” (e.g., arriving at the yard, spending time with horses, and temporarily
setting aside everyday pressures) contributed to well-being in their own right and sat
alongside more explicitly therapeutic processes such as emotional release or insight.

3.4. To Understand and to Be Understood

Participants discussed the importance of authentic relationships and relational reci-
procity within therapeutic horse riding (THR), “having time to experience the relationship
either with the horse or with myself or both.” (Participant 4, practitioner). Central to
this theme was the experience of both understanding and being understood by the horse,
the instructor, and oneself. Participant 8 (client) noticed this was possible with guidance
despite previously having negative experiences, “I've always been told that I'm not very
good at reading body language, but actually I can read their body language when I know
what I'm looking for I can”.
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3.4.1. Authenticity in Relationships

Participants highlighted how authentic, reciprocal connections with both horses and
practitioners were important to their therapeutic experience. Clients described the process
of cultivating these bonds as one that required patience and gentle persistence; initial
anxieties about whether a horse would “like” them often gave way to recognition of the
horse’s individuality and communication style. As they learnt to read cues and respond
accordingly, they began to experience the relationship as mutual “they know me and I
know them”(Participant 5, client) rather than one-sided. One client described her evolving
relationship with “Holly” (a mare), illustrating how patience and gentle persistence helped
transform initial anxiety into mutual trust.

“Oh no, she doesn’t like me, you know?’. . .patience had to come into. . .that kind
of cultivating that relationship with Holly (mare) and then a lot of gentleness.”
(Participant 5, client)

“You know, trying to learn her way of communicating so that that could help our
relationship, connection.” (Participant 5, client)

“I'm able to understand horses a little bit better. I'm able to understand their
behaviour. Yeah. Because no horse is the same”. (Participant 10, client)

Clients were often able to recognise the two-way process between the horses” expe-
riences and their own, facilitated by practitioners creating opportunities for reflection,
empathy and connection. Helping clients both understand and feel understood by the
horse was described as a deliberate aim of the sessions.

“that relationship is really nice.” (Participant 6, client)

“It can be quite a nice two-way process for the client and the horse to understand
each other a bit better”. (Participant 2, practitioner)

“But when you get on there. . .you’re concentrating on what you're doing. . .It’s
just you two, you and the horse.” (Participant 7, client)

These developing relationships brought an emergent self-awareness and agency that
extended beyond the riding arena. Working in real time with a responsive animal requires
clarity and presence, requiring them to “find a way” rather than rely solely on verbal
communication. For some, this fostered confidence and even a sense of discovering a “new
me,” suggesting an evolving self-concept through the embodied experience.

“You can talk about it endlessly in therapy and actually therapeutic riding
makes. . it happening in the here and now, and you're going to have to deal
with it and find a way.” (Participant 1, practitioner)

Learning to communicate effectively with the horses was experienced as both experi-
ential and embodied. Clients described a growing competence in giving clear instructions
and recognising the horse’s feedback, which practitioners interpreted as evidence of de-
veloping leadership and relational attunement. This physical, here-and-now engagement
allowed therapeutic insights to be enacted rather than merely discussed, reinforcing a felt
sense of efficacy and mutual trust.

Clients described the significance of building genuine connections with the horses and
practitioners, emphasising patience, gentleness, recognition and learning about the horses
as catalysts to creating meaningful relationships.

Clients also valued the experience of understanding the horse’s behaviour and adapt-
ing their communication accordingly, which was central to feeling effective and competent.
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“So it was understanding that...the instructions that I was giving needed

to be quite clear. So it understood me and what I wanted to do with it.
(Participant 6, client)

“What do they want to do? What do they not want to do? Are they tired? Are
they in pain?” (Participant 10, client)

“Found that kind of sense of leadership in herself. . .Holly (mare) did listen, and
she was effective. And then she was able to work through it.” (Participant 1,
practitioner)

In sum, this subtheme illustrates how authentic, reciprocal relationships with horses
and practitioners enabled Autistic adults to experiment with new ways of communicating,
leading, and being with others. Clients” growing sense that they were both understanding
and understood by the horse seemed to support emerging feelings of competence, agency,
and “a new me” beyond the arena.

3.4.2. Herd, Held and Supported

The sense of being heard, held, supported, and safe within the THR environment was
created within the context of the relationships, as well as the physical space—which some
described as a “bubble”, offering a pressure-free and anxiety-reducing space.

“Even as soon as you pull into the car park, it’s like this bubble.” (Participant 5,
client)

“When I come here. . .all the stress. . .you get in the driveway, it’s like. . .the whole
place is like. . .a bubble.” (Participant 7, client)

This slow, gentle, and predictable space helped clients feel safe and supported, en-
abling engagement at their own pace.

“there’s no hurry to this session, the whole session is very slowly done. . .very
much at that person’s pace at the horse’s pace as well.” (Participant 2, practitioner)

“If you can just sit there and be at one with the horse and understand the horse,
you can get through the day.” (Participant 7, client)

Together, these accounts suggest that THR offered more than a series of sessions. It
provided a containing “bubble” in which clients felt held by the environment, the herd of
horses, and the human staff. The combination of predictable pacing, attuned relationships,
and a low-pressure atmosphere allowed Autistic adults to drop their guard, contributing
to a felt sense of safety that underpinned other therapeutic gains.

3.5. Beyond the Arena: Impacts That Last

Participants described how THR produced effects that extended beyond the immediate
session, highlighting the enduring influence of the relational, emotional, and practical
experiences they had with horses and practitioners. These impacts were felt in clients” daily
lives, contributing to confidence, well-being, and a sense of competence, demonstrating
that the benefits of THR are not confined to the arena.

3.5.1. Carried by Connection

A central aspect of lasting impacts was the connections formed with both horses
and instructors. Participants described these relationships as reciprocal and emotionally
sustaining, providing a sense of support that could be carried into everyday life, reinforcing
that clients have the autonomy to communicate their needs, and ask for them to be met.

“The joy as well of connecting with them. . .reading their placement of their body,
how they communicate to you.” (Participant 5, client)
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“Communication skills improve too, both verbal and non-verbal.” (Participant 3,
practitioner)

“What the horse might be communicating to them. . .helping them to also com-
municate their needs better.” (Participant 2, practitioner)

These relationships also fostered a sense of belonging and continuity, built around

the consistent and containing experiences provided by the centre environment, horses

and practitioners.

“They’ve become part of the centre. . ., it’s like that real sense of belonging. . .to be
able to come in, know all the horses and find out how they’ve been doing. . .and
have that on a long-term basis.” (Participant 1, practitioner)

“Ilike the therapeutic side because I get to groom them, I get to take them out. . .they
really know me now and they know me as a rider.” (Participant 6, client)

This subtheme shows how relationships developed in THR were experienced as emo-

tionally sustaining and portable. Clients and practitioners alike described how learning to

recognise and express needs in the arena, and having those needs responded to, supported

clients to communicate more effectively and to seek support in other areas of life.

3.5.2. Every Single Time

Clients reported that the positive effects of THR were consistent and cumulative, with

each session building on previous gains and contributing to ongoing feelings of confidence

and well-being

“I feel the benefits every single time I come. . .it drips into my week and that’s
important.” (Participant 5, client)

“I can volunteer. . .that’s given me more confidence in myself and the group
sessions. . .I'm finding the new me.” (Participant 7, client)

“You can see they feel and see their confidence grow while they’re around the
horses. . .the enormous amount of well-being I see within the clients.” (Participant
2, practitioner)

The repetition and continuity of sessions reinforced learning and self-assurance,

demonstrating that THR provides sustained rather than transient benefits, along with

transferable skills that can be felt within daily living contexts.

“A little bit like happier as they leave. Maybe a little bit more relaxed or even
kind of proud of themselves for giving them that space for a bit of self-care and
time for themselves as well.” (Participant 4, practitioner)

“Every Single Time” captures participants’ sense that the benefits of THR were reliable

and cumulative. Rather than isolated “good sessions”, clients described a steady accrual of

confidence, self-care, and willingness to try new roles (such as volunteering), suggesting

that, for this group, repeated participation produced changes that extended into daily

routines and self-concept.

3.5.3. Skills in Practice

THR facilitated practical skill development, from riding techniques to horse care,

which translated into real-life competence and personal growth.

“You're responsible for this horse at that moment...but I never felt unsafe.”
(Participant 5, client)

“grooming, checking the horse, picking their feet out. . .they’re learning all about
horse care as well.” (Participant 2, practitioner)
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“I've been able to apply that to different things. . .take what I've learned and use
it in other places in my life.” (Participant 6, client)

THR appears to function as a self-efficacy laboratory in Bandura’s (1977) terms.
Through developing skills of riding and horse-care tasks, clients met challenges, from
picking out a horse’s feet to guiding the horse safely, within a scaffolded context of safety,
support and acknowledgements of those achievements.

“At the end, we always talk about what went well and I make sure to praise any
achievements, big or small.” (Participant 3, practitioner)

“There’s usually like multiple, like small achievements throughout the sessions as
well, which seems to kind of help people feel a little bit better. They’ve achieved
something.” (Participant 4, practitioner)

These experiences foster a belief in personal competence that participants report
transferring to other life domains, for example asking things of others, which previously
may have felt uncomfortable.

“recently they have spoken about how they’ve been able to go out and ask for
someone to maybe do something for them or express their needs a bit more
confidently.” (Participant 4, practitioner)

In turn, the act of caring for the horse provides a vicarious model of care and responsi-
bility, reinforcing an emerging narrative of themselves as capable and self-caring. Thus,
the THR setting cultivates not only practical skill but the psychological mechanism of
self-efficacy that underpins adaptive functioning and personal growth.

“So I think from being more assertive, I think it’s helped with my confidence. ..I do
have the confidence to be able to see lots of different things.” (Participant 6, client)

“By caring for the animals, they’re also learning to care for themselves
better. . .taking care of themselves is also very important.” (Participant 2, practi-
tioner)

Overall, this subtheme illustrates how THR functioned as a kind of self-efficacy
laboratory. Within a scaffolded environment, Autistic adults practised concrete skills, expe-
rienced success, and received explicit recognition for their achievements. Participants and
practitioners linked these experiences to increased assertiveness and self-care in other do-
mains, although we remain cautious about generalising beyond this self-selecting, verbally
fluent group.

4. Discussion

This study explored how Autistic adults and THR practitioners understand the ben-
efits, barriers, and broader life impacts of THR delivered as a mental-health-oriented
equine-assisted service (EAS) at a single UK centre. Using semi-structured interviews and
reflexive thematic analysis (RTA), we constructed five themes: Facing the Puissance: barriers
to accessing THR, Pathways to Participation, Embodied Engagement, To Understand and To Be
Understood, and Beyond the Arena—Impacts That Last (see Table 1). In line with the aims
of qualitative inquiry, the goal was to offer an in-depth, contextualised understanding
of how THR is experienced by a specific group of Autistic adults and practitioners, and
explore the benefits, barriers and broader impacts of participation in THR for autistic
adults. By foregrounding the perspectives of both clients and practitioners, this research
contributes to a limited evidence base that has historically prioritised the views of carers or
focused on children and adolescents (McDaniel Peters & Wood, 2017; Warner et al., 2022).
The findings highlight the therapeutic potential of THR as an embodied, relational, and
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accessible intervention while also revealing significant physical and systemic barriers that

limit its potential reach.

Table 1. Themes and sub-themes produced from a reflexive thematic analysis of the data.

Main Themes

Sub-Themes

Facing the Puissance
barriers to accessing THR

Pathways to Participation

Accessibility

Defining Therapeutic Riding
Finances and Funding
Opening the Gateway

Predictably Unpredictable
Tailoring and Personalisation
Reconnect and Release
Unbridled Joy

Authenticity in Relationships
Herd [SIC], Held, Supported
Carried by Connection
Every Single Time

Skills in Practice

Embodied Engagement
To Understand, and To Be Understood

Beyond the Arena—Impacts That Last

4.1. Summary of Main Findings

Autistic adults in this study described THR as a valued source of enjoyment, calm,
and confidence, with perceived benefits that accumulated over time and, for some, ex-
tended into everyday life (e.g., increased willingness to leave the house, volunteering,
and asking others for support). These accounts are consistent with research showing that
equine-assisted programmes can enhance self-esteem, self-efficacy, and psychological well-
being in other populations, including young people experiencing social and emotional
difficulties and adults with psychiatric diagnoses (Bizub et al., 2003; Burgon, 2011; Cantin
& Marshall-Lucette, 2011; Karol, 2007; Hatcher et al., 2019). Participants highlighted three
interlinked features as central to THR’s perceived value: (a) an explicitly structured, pre-
dictable environment that accommodated sensory and communication needs; (b) authentic,
reciprocal relationships with horses and practitioners; and (c) opportunities to practise lead-
ership, communication, and self-advocacy in a scaffolded, embodied way. These findings
complement and extend the largely child-focused equine-assisted autism literature, which
has identified improvements in social communication, adaptive behaviour, and emotional
regulation (Gabriels et al., 2015; Cleary et al., 2024; Xiao et al., 2023; Browne et al., 2025), by
foregrounding Autistic adults’ first-person perspectives on similar processes in adulthood.

At the same time, both clients and practitioners emphasised substantial barriers to
accessing and sustaining THR, particularly costs, definitional ambiguity, and limited fa-
cilities and staffing. These barriers mirror broader structural inequities experienced by
Autistic adults in healthcare and employment (Howlin & Magiati, 2017; UK Parliament,
2023; Harmuth et al., 2018), and sit alongside longstanding concerns about the cost, avail-
ability, and standardisation of equine-assisted services (Bachi, 2012; Kendall et al., 2014;
Lentini & Knox, 2009; Seery & Wells, 2024).

4.2. Relational Dynamics and Embodied Engagement as Therapeutic Mechanisms

Across themes, participants located much of THR’s perceived therapeutic value in
relational dynamics among horse, client, and practitioner. Autistic adults described feeling
“heard,” “held,” and “understood” within the THR environment, and emphasised the
importance of trust and reciprocity in their relationships with horses and instructors. These
relational dynamics were perceived as contributing to emotional regulation, enhanced
self-awareness, and increased confidence. These findings align with previous research
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emphasising the relational basis of equine-assisted interventions, where non-verbal com-
munication, mutual responsiveness, and attunement form the foundation of therapeutic
outcomes, which support emotional regulation and a sense of being “met” by another
(Bizub et al., 2003; Burgon, 2011; Gabriels et al., 2015; Karol, 2007; Ward et al., 2022).

The human-horse relationship appears to offer a unique context for self-exploration
and growth as well as for practising leadership, boundary-setting, and clear communi-
cation. Horses’ sensitivity to emotional states provides immediate feedback, fostering
self-regulation and social-emotional learning (McCrea et al., 2025). Autistic adults de-
scribed learning to give unambiguous cues, interpret horses’ responses, and adjust their
own behaviour accordingly, often with practitioners explicitly framing this as leadership or
collaborative problem-solving. This echoes studies highlighting horses” sensitivity to hu-
man affect and behaviour and their role as responsive partners in therapeutic work (Hatcher
et al., 2019; Anastasya et al., 2024; Ward et al., 2022), as well as theoretical accounts that
emphasise co-regulation and embodiment as mechanisms of change in equine-facilitated
psychotherapy/learning (Karol, 2007; Garcia, 2013). In the current study, these dynamics
extended beyond the horse-client relationship to include the practitioner, findings which
were also seen within Browne et al.’s (2025) study where children expressed the kindness
and safety felt when with their practitioner.

Participants also emphasised embodied engagement as central to their experience.
Grooming, riding, and simply being in close proximity to horses created a multisensory
environment in which Autistic adults reported “tuning into” their bodies, noticing tension
and release, and experiencing both calming and “unbridled” enjoyment. These narratives
resonate with broader evidence that equine-assisted activities can foster bodily awareness,
self-confidence, and empowerment (Bizub et al., 2003; Burgon, 2011; Cantin & Marshall-
Lucette, 2011), and with literature on embodied therapies that conceptualise bodily expe-
rience as central to emotional processing and trauma integration (Fuchs & Koch, 2014).
For some clients, THR functioned as a “self-efficacy laboratory”: within a safe, scaffolded
context, they encountered concrete challenges (e.g., mounting, riding independently, caring
for the horse), succeeded, and had those achievements explicitly recognised. This maps
closely onto Bandura’s (1977) account of self-efficacy, whereby mastery experiences and
positive feedback strengthen beliefs in one’s own capabilities, and is consistent with reports
that equine-assisted interventions can enhance confidence and agency in both Autistic and
non-Autistic populations (Hatcher et al., 2019; Ward et al., 2022; Browne et al., 2025).

4.3. Environmental Structure, Predictability, and Engagement

The themes Pathways to Participation and Embodied Engagement highlight the centrality of
environmental structure and predictability in enabling Autistic adults to access and sustain
THR. Participants valued clear information about what sessions would involve, straightfor-
ward booking routes, reminder systems, and initial assessments that did not require immediate
riding. Within sessions, consistent routines, familiar staff and horses, and clearly defined
expectations created a safe and contained therapeutic space, reducing anxiety and supporting
sustained participation. These results are consistent with literature for autistic children access-
ing THR which emphasised the need for adaptable, sensory-aware environments and flexible
approaches to communication (Browne et al., 2025; Cleary et al., 2024). The findings are
also consistent with broader literature on autism and service accessibility, which emphasises
the value of predictability and routine in reducing cognitive load and sensory overwhelm
(Howlin & Magiati, 2017; Lord et al., 2018; Pellicano et al., 2022).

Interestingly, a degree of unpredictability, such as minor behavioural variations in
horses, was also described by the practitioners as therapeutically beneficial when managed
carefully. This aligns with the concept of “graded exposure” within autism support, where
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safe encounters with variability can promote resilience and flexibility (Langdon et al., 2024.
However, when unpredictability increased beyond a certain threshold—such as in busy
yard environments or when horses became highly reactive—participants felt that the focus
shifted away from the client and therapeutic benefits diminished, underscoring the need
for tight environmental and ethical management in THR settings (Bachi, 2012; Ward et al.,
2022). Practitioners must therefore strike a careful balance, creating environments that are
structured enough to support participation but flexible enough to allow for growth.

4.4. Accessibility, Equity and the Challenge of Systemic Barriers

The theme Facing the Puissance foregrounds systemic, structural, and practical barri-
ers that constrain Autistic adults” access to THR. The puissance metaphor captures how
these barriers were experienced as tall, sometimes intimidating obstacles that had to be
negotiated before any potential benefits could be realised. Financial barriers were salient
at both client and provider levels. Clients described weighing THR fees against essential
expenses and, in some cases, reducing the frequency of sessions, with potential impli-
cations for the continuity and depth of therapeutic work. Practitioners highlighted the
difficulty of sustaining a resource-intensive, labour-heavy service for a socio-economically
disadvantaged client group in the context of short-term funding cycles and substantial
reporting requirements. These accounts are consistent with evidence that Autistic adults
face disproportionate unemployment and economic hardship (Buescher et al., 2014; Har-
muth et al., 2018; Farkas et al., 2021) and with findings that equine-assisted interventions
are often expensive to deliver and poorly integrated into mainstream funding systems
(Burgon, 2011; Kendall et al., 2014; Bachi, 2012). Specifically, due to its hybrid nature as
both a therapeutic intervention and a recreational activity, THR is frequently excluded
from mainstream funding streams. This lack of institutional recognition not only limits
affordability but also contributes to inconsistent provision and variable quality across
centres (Bachi, 2012; Kendall et al., 2014).

Participants also pointed to definitional ambiguity as a barrier. Potential clients and re-
ferrers frequently conflated THR with sport riding or physical rehabilitation, complicating
decisions about suitability and funding. This mirrors long-standing concerns that inconsis-
tent terminology and heterogeneous practice models within equine-assisted interventions
impede both research and commissioning (Kerulo et al., 2020; Lentini & Knox, 2009; Mc-
Daniel Peters & Wood, 2017; Ward et al., 2022). Recent consensus work in the United
States has recommended adopting “equine-assisted services” (EAS) as an umbrella term,
with specific labels (e.g., THR, equine-assisted psychotherapy) reserved for clearly defined
practice models (Wood et al., 2021). Situating the present THR programme within this EAS
framework may aid comparison with other studies and support clearer communication
with commissioners and clients about what is being offered and evaluated.

These intertwined economic and conceptual challenges suggest that, without struc-
tural changes in funding and regulation, THR is likely to remain accessible only to a small
subset of Autistic adults with sufficient financial and logistical resources, despite potential
benefits. This sits uneasily with policy concerns about inequities in access to healthcare and
support for Autistic people and those with learning disabilities (NICE, 2025 UK Parliament,
2023; Jones et al., 2025).

4.5. Methodological Strengths and Limitations

Several strengths of the study enhance its contribution. First, it focuses explicitly
on Autistic adults, a group underrepresented in both autism and EAS research, where
children and adolescents often viewed through caregiver or practitioner lenses predominate
(McDaniel Peters & Wood, 2017; Warner et al., 2022; Botha & Cage, 2022). Second, the
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interview guide was co-developed with Autistic university students from the Progressive
Autism Group, colleagues at the Autism Research Innovation Centre, and experienced THR
practitioners, supporting content validity, alignment with Autistic priorities, and sensitivity
to clinical realities (Kallio et al., 2016; Holt et al., 2022; Moore et al., 2024). Third, the
guide was shared in advance and is provided in full as Supplementary Materials, reflecting
best practice for accessible research with Autistic people (Botha & Cage, 2022; Jones et al.,
2025). Finally, the use of RTA allowed for a rich, interpretive engagement with the data
and explicit attention to the researcher’s dual practitioner-researcher role (Braun & Clarke,
2013, 2019). However, several limitations must be acknowledged. The sample may reflect
a participant group with relatively positive experiences, as all Autistic participants had
continued to engage with THR. Furthermore, all participants were recruited from a single
THR centre, sharing a specific organisational culture and way of conceptualising THR. This
single-site design enhances contextual specificity but limits transferability to other settings
or practice models (Bachi, 2012; Ward et al., 2022). Recruitment challenges also highlight
potential selection bias, as individuals with negative or neutral experiences may have been
less inclined to participate. Also, all practitioners were invested in the programme and
expressed a desire for THR to become more evidence-based, which may have encouraged
them to emphasise positive aspects and under-report challenges, a well-recognised issue
in practitioner-led evaluations (Bachi, 2012; Seery & Wells, 2024). Additionally, the dual
role of the researcher as both practitioner and interviewer introduces the possibility of bias,
although reflexive practices were employed to mitigate this, and a relationship that sought
to foster open conversation was actively maintained.

The characteristics of the Autistic sample further constrain transferability. All Autistic
participants were able to give informed consent and engage in semi-structured interviews,
suggesting average or above-average intellectual and verbal functioning, but no formal
diagnostic or psychometric data were collected to specify support needs or position par-
ticipants within conventional severity levels. Experiences of Autistic people with higher
support needs, co-occurring learning disabilities, or significant communication challenges
may differ substantially, both in relation to THR and to service accessibility more broadly
(Moore et al., 2024). The cross-sectional design also limits inferences about durability
and causality. Participants were asked about short- and longer-term effects, but we did
not track change over time or compare THR with alternative interventions. As in other
qualitative work, themes represent the researcher’s interpretive reading of the data rather
than objective categories, and different analytic lenses could have generated different
emphases (Braun & Clarke, 2013, 2019). Taken together, these limitations mean that the
findings should be treated as offering in-depth, situational insight, rather than generalisable
evidence of THR’s efficacy across the Autistic population.

4.6. Implications for Practice, Policy & Future Research

The findings have several important implications for practice. First, they highlight
the need for THR providers to adopt neurodiversity-informed approaches that priori-
tise: (a) predictable, clearly communicated structures for referral, booking, and atten-
dance; (b) sensory-aware environments, including quieter yard times and minimisation
of competing demands; and (c) proactive tailoring of sessions to individual communi-
cation preferences, sensory profiles, and goals. These suggestions are consistent with
neurodiversity-affirming approaches to mental health care (Botha & Cage, 2022; Jones et al.,
2025; Moore et al., 2024) and with emerging guidelines for autism-informed adaptations
of therapeutic interventions more broadly (Moore et al., 2024). Additionally, practitioners
should be mindful of the therapeutic balance between structure and variability, ensuring
that sessions are both predictable and appropriately challenging.
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In policy and commissioning terms, these qualitative findings alone are not sufficient to
justify widespread integration of THR into UK healthcare and social care frameworks. Com-
missioning decisions must consider not only perceived efficacy but also cost-effectiveness,
scalability, and comparative advantage over other interventions (Buescher et al., 2014;
Rogge & Janssen, 2019; Zhao et al., 2023). THR is resource-intensive, dependent on special-
ist facilities, horse welfare, and highly trained staff, and is currently unevenly distributed
(Hatcher et al., 2019; Ward et al., 2022; Seery & Wells, 2024). The present study suggests
that, for a subgroup of verbally fluent Autistic adults accessing a particular kind of THR
service, participation can be experienced as meaningful and helpful. However, robust
evaluations, including economic analyses and comparative trials, are needed before THR
can be responsibly positioned alongside, or within, mainstream services (Xiao et al., 2023;
Cleary et al., 2024; Ward et al., 2022).

Future research can extend this work in several directions. Qualitative studies with
more diverse Autistic samples, including people with higher support needs, alternative
communication modes, and those who declined or discontinued THR, would help to
clarify for whom THR is acceptable or beneficial (Moore et al., 2024; Warner et al., 2022).
Mixed-methods and quantitative studies could explore specific outcomes such as anxiety,
self-efficacy, and social participation over time, and compare THR with other interventions
or activities (Gabriels et al., 2015; Xiao et al., 2023; Ward et al., 2022). Mechanism-focused
research informed by theories of sensory processing, embodied cognition, and attachment
or co-regulation could deepen understanding of how equine-assisted services exert their ef-
fects (Fuchs & Koch, 2014; Karol, 2007). Finally, studies of cost-effectiveness and sustainable
service models would be particularly valuable in informing decisions about whether, and
how, THR might be integrated into mental health provision in an equitable way (Buescher
et al., 2014; Rogge & Janssen, 2019; UK Parliament, 2023).

5. Conclusions

This study contributes valuable new knowledge to an emerging area of therapeutic
practice, shedding light on how Autistic adults experience and benefit from therapeutic
horse riding within a mental-health-oriented programme. Autistic clients and practitioners
described THR as a uniquely embodied, relational, and accessible approach to supporting
mental well-being, one that can foster confidence, emotional regulation, and a sense of
belonging that extends beyond the arena into everyday life. At the same time, participants
highlighted substantial financial, logistical, and definitional barriers that restricted who
could access and continue THR, raising questions about equity and sustainability in the
current landscape of provision (Burgon, 2011; Kendall et al., 2014; Bachi, 2012). Within the
constraints of a small, single-centre sample of verbally fluent Autistic adults, the findings
suggest that THR can align with neurodiversity-affirming principles when intentionally
designed with Autistic needs in mind, offering predictable, sensory-aware environments;
privileging client choice and agency; and valuing diverse communication styles (Botha &
Cage, 2022; Jones et al., 2025; Moore et al., 2024). Rather than presenting THR as a universal
solution, we propose that it should be understood as a potentially valuable option for some
Autistic adults in particular contexts. Realising its potential will require not only further
research and close attention to horse welfare and practitioner training, but also critical
engagement with issues of access, cost, and standardisation across the broader field of
equine-assisted services (Kerulo et al., 2020; McDaniel Peters & Wood, 2017; Ward et al.,
2022; Seery & Wells, 2024).

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/bs16010084 /51, Interview Schedule.
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Abstract

Research on the post-deployment reintegration needs of women veterans is limited. Non-
traditional support may enhance mental health. Relationships with animals and volunteer-
ing may aid those with post-traumatic stress disorder (PTSD). Using the biopsychosocial
model, we examined whether participation in an 8-week service dog training program
(SDTP) affected telomere length (TL), heart rate variability (HRV), PTSD symptom severity,
perceived stress, and anxiety in female veterans with PTSD, as well as whether combat
exposure influenced these relationships. Female veterans (ages 32-72, M = 45.9, SD = 11.8)
with PTSD were randomized to either the SDTP group (n = 13) or a comparison group
(n = 15) that received dog training video content. The interventions lasted one hour weekly
for 8 weeks. Outcomes were assessed pre-, mid-, and post-intervention. Linear mixed mod-
els with random intercepts examined changes from pre- to post-intervention and compared
changes by group and combat exposure. TL changes differed [F(1,11.65) = 3.543, p = 0.085]
by intervention. In the SDTP group, TL increased, indicating reduced cellular senescence
(i.e., slower biological aging), whereas TL decreased in the CI group. Combat exposure
moderated these changes [F(1,12.36) = 5.41, p = 0.038]. HRV changed by intervention group
[F(1,389.08) = 10.623, p = 0.001]. HRV decreased (stress increased) in the SDTP group but
not in the CI group. Combat exposure did not moderate HRV changes. PTSD symptom
severity [F(1,48.04) = 19.22, p < 0.001], perceived stress [F(1,48.48) = 14.65, p < 0.001], and
anxiety [F(1,47.30) = 6.624, p = 0.013] decreased significantly from pre- to post-interventions;
the decreases did not differ by intervention or combat exposure.

Keywords: female veterans; telomere; cellular aging; heart rate variability; combat expo-
sure

1. Introduction

Female veterans represent a unique perspective on the effects of the military lifestyle;
however, they have been underrepresented and understudied in research (Yano et al., 2006).
Female veterans have always played a role in the military, in various forms (Smith, 2022).
Historically, women served as nurses, clerks, and support staff, but over the decades their
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roles have expanded significantly to include leadership positions, combat assignments,
and special operations. Although female veterans were granted permanent status in the
military in 1948 with The Women’s Armed Services Integration Act, military research
has remained predominantly focused on the experiences of male service members and
veterans (Goldzweig et al., 2006). However, rates of PTSD are significantly higher in female
veterans compared to their male counterparts and the general population (Lehavot et al.,
2018). Women often face higher rates of PTSD due to the nature of trauma exposure,
particularly interpersonal traumas such as sexual assault and domestic violence (Lehavot
etal., 2018). The literature indicates that differences in exposure to combat, pain, depression,
PTSD, and military sexual trauma exist between the genders, according to data from
Operation Enduring Freedom and Operation Iraqi Freedom (Haskell et al., 2010; Street
et al., 2009). This has led female veterans to experience greater isolation than their male
counterparts (Cotten et al., 2000). There is subsequently an increased demand for research
to inform clinical practice and build effective public policies for female veterans (Yano
et al., 2006). Female veterans are often underrepresented in substance use disorder and
intervention studies, emphasizing the necessity of providing access to evidence-based
treatments tailored for this demographic due to the implications of trauma type on PTSD
prevalence and treatment efficacy (Gilmore et al., 2016).

In this Special Issue, PTSD is recognized as a neurodivergent condition due to the
profound and lasting changes that it can cause in brain structure and function. These
changes can lead to symptoms that overlap with those seen in neurodivergent conditions
(e.g., autism, ADHD), such as difficulties with emotional regulation and interpersonal
relationships (Sherin & Nemeroff, 2011). Post-deployment reintegration continues to be
difficult for both genders, as evidenced by the fact that the proportion of national daily
deaths by suicide among veterans is greater than the proportion of the population of
veterans (CDC, 2025). Nonetheless, utilizing different forms of social support may help
to mitigate the mental health sequelae of service (Cotten et al., 2000). The development
and continuation of social support networks have been shown to reduce the severity of
PTSD and be protective against suicide (Danish & Antonides, 2013; Malone et al., 2000).
There can be no doubt that the experience of serving in the military differs between most
male and female service members; however, little research has been conducted on the
unique post-deployment reintegration and readjustment demands that female veterans
and their families face (Bean-Mayberry et al., 2011; Danish & Antonides, 2013). Traditional
interventions for PTSD involve a combination of general therapeutic approaches such as
Cognitive Behavioral Therapy (CBT) and Prolonged Exposure (PE) therapy, medication,
self-care strategies, and service dog programs (O’Haire & Rodriguez, 2018; Rodriguez et al.,
2020; Whitworth et al., 2019). Indeed, most service dog programs for veterans involve the
veteran training their own service dog. Other traditional interventions for PTSD specifically
in female veterans include the SHE (Sexual Health Empowerment) program, which targets
female veterans with a history of sexual trauma. However, the lives of female veterans
are far from traditional (Cotten et al., 2000), which may indicate that nontraditional or
unexamined forms of social support may be especially beneficial. Similarly, there is in-
creased effectiveness of alternative therapeutic approaches, including trauma-conscious
yoga therapy, which demonstrated a notably higher treatment completion rate compared
to traditional cognitive processing therapy (Zaccari et al., 2023). This suggests that tradi-
tional therapeutic modalities may not be fully meeting the needs of this unique veteran
population.

Neurodivergent individuals often benefit from robust social support due to the chal-
lenges that they may face in social interactions and forming connections. Social support—
whether from family, peers, community, or animals—has been linked to successful reinte-
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gration (Cotten et al., 2000). Animals are known to provide humans with a sense of security
and safety, social integration with individuals who have a common interest and concern
for animals, the opportunity for nurturance, reassurance of worth from the human—animal
relationship, and a sense of reliable alliance and relational consistency (Krause-Parello,
2012). A relationship developed with an animal differs from a relationship with a human
due to the lack of judgment that exists between humans and animals (e.g., a person rarely
feels that an animal is judging perceived inadequacies; Pickering, 2003). These aspects
may make relationships with animals particularly meaningful, especially in the case of
returning veterans who may feel dissociated from loved ones to whom they return (Street
et al., 2009). Research on gender differences in pet attachment bonds reveals that gender is
a significant predictor of the strength of pet-owner bonds, with women demonstrating a
higher degree of attachment compared to men. This may be associated with women’s gen-
erally greater empathy levels, which frequently translate into deeper emotional connections
with pets (Wells & Treacy, 2024). Studies indicate that pet ownership encourages nurturing
behaviors, with women’s perceptions of pets often aligning with their roles as caretakers
and empathetic individuals (Archer & Monton, 2011). It has been posited that women
cope with stress through caring for offspring, joining social networks, and organizing
social gatherings in order to create an exchange of supportive resources and responsibilities
(Cacioppo et al., 2002). It may be that when a disruption in human social support occurs,
individuals seek to replace that support through a relationship with an animal (Collis &
McNicholas, 1998). This phenomenon may partially account for the number of young
women choosing dog ownership over child-rearing (Antenucci & Li, 2014). Furthermore,
a significant percentage of pet owners, predominantly women, consider their pets to be
integral to their happiness and social interactions, highlighting the relationship between the
quality of pet attachments and mental health outcomes (Mueller et al., 2018). Thus, animal
attachment as a form of social support may be a manifestation of support-seeking among
female veterans. However, not all female veterans may have the time, space, or means
to care for their own dogs (Post, 2011). This population often faces unique challenges,
including higher rates of single parenthood, housing instability, or limited income during
reintegration. The potential stressors associated with managing a service animal, including
challenges in training and public integration, may create barriers to positive experiences
(Rodriguez et al., 2020). These factors can make pet ownership impractical or inaccessible.

Furthermore, a growing body of theoretical and empirical evidence reveals that volun-
teering and altruistic action—as long as they are not overwhelming to the individual—are
associated with better psychological, mental, and physical health (Post, 2011; Schwartz
et al., 2003). Volunteerism may be beneficial in veterans’ reintegration into civilian life,
providing a sense of purpose and replacing previous service-related roles while serving in
active duty (Black & Living, 2004; Morgan et al., 2020). Moreover, the veterans in this study
volunteered to train a service dog for other veterans.

These relationships have not been fully understood in female veterans. Therefore,
the objectives of this research were (1) to examine whether the SDTP led to changes in
biological (telomere length, HRV) and psychological (PTSD symptom severity, perceived
stress, anxiety) indicators of stress in female veterans with PTSD, and (2) to examine
whether combat exposure moderates the above relationships.

2. Materials and Methods
2.1. Design

This randomized controlled trial with a repeated-measures design was guided by the
biopsychosocial model (Engel, 1981).
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2.2. Participants

The rights of human subjects were protected by receiving approval from a university
institutional review board prior to data collection (University of Maryland Baltimore IRB
HP-00083872). Military veterans were recruited from the community and the Warrior
Canine Connection Program (WCC; http:/ /warriorcanineconnection.org/, accessed on
1 February 2025; accredited by Assistance Dogs International) dog training waiting list. All
the veterans met the WCC criteria for participation in their SDTP. The study’s inclusion
criteria also included (1) female, (2) diagnosis of PTSD, and (3) able to give informed
consent. The exclusion criteria for participation in the study were a fear of dogs, allergies
to pet dander, active substance abuse, or history of animal abuse.

Once informed consent was signed, the participants were randomized to the SDTP or
Clintervention group in blocks of 4. The sample consisted of 28 female military veterans
with PTSD. Their ages ranged from 32 to 72 years (mean = 45.9, SD = 11.8). Thirteen
participants were assigned to the SDTP group and fifteen to the CI group. The branches
of the military represented included the Army (50%), Air Force (25%), Navy (10.7), and
Marine Corps (7.1%). A plurality of the participants was White (60.7%), followed by Black
or African American (28.6) and Other Race (10.7%). Most of the participants were married
or in a domestic partnership (46.4%), followed by previously married (32.1%) and single
(21.4%). Some of the participants had been engaged in direct combat (35.7%). More than
half of the participants owned their own homes (60.7%); others rented (28.6%) or resided
with a friend or family (10.7%). An overwhelming majority (78.6%) of the participants
had a pet dog as a child, and 57.1% currently lived with a pet (e.g., dog or a cat). All the
participants had at least a high school diploma or equivalent. There were no significant
differences in the demographics of the two intervention groups (see Table 1).

Table 1. Demographic descriptions of the participants according to random intervention group
assignment: service dog training program (SDTP, N = 13), control (CI, N = 15).

SDTP SDTP

All Freq All % Freq % CI Freq CI % (df) ChisSq p=

Race (2) 0.99 0.61
African American/Black 8 29.6 5 38.5 3 21.4
White 17 63.0 7 53.8 10 71.4
Other 2 7.4 1 7.7 1 7.1

Ethnicity (1)0.23 0.63
Non-Hispanic 25 89.3 12 92.3 13 86.7
Hispanic 3 10.7 1 7.7 2 13.3

Education (4) 4.29 0.37
Some College 3 10.7 2 15.4 1 6.7
Associates 3 10.7 1 7.7 2 13.3
Bachelors 6 21.4 4 30.8 2 13.3
Masters 13 46.4 6 46.2 7 46.7
Doctorate 3 10.7 0 0 3 20.0

Marital Status (2) 0.61 0.45
Married /Partner 13 46.4 6 46.2 7 46.7
Never Married 6 214 4 30.8 2 13.3
Previously Married 9 32.1 3 23.1 6 40.0

Residence (2) 0.25 0.88
Rent 8 28.6 4 30.8 4 26.7
Own 17 60.7 8 61.5 9 60.0
Family /Friend 3 10.7 1 7.7 2 13.3
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Table 1. Cont.

SDTP SDTP

All Freq All % Freq % ClFreq CI%  (df) ChisSq p=

Has Children (1)2.23 0.14
No 18 64.3 8 61.5 10 66.6
Yes 10 35.7 5 38.5 5 333

Lives with a Pet (1)0.28 0.60
No Pet 3 15.8 1 11.1 2 20.0
Pet 16 67.9 9 88.9 8 80.0

Dog when Child (1)0.05 0.82
No Dog 5 17.9 2 16.7 3 20.0
Dog 22 78.6 10 83.3 12 80.0

Service Branch (3)3.70 0.34
Air Force 7 25.0 2 18.2 5 33.3
Army 14 50.0 6 544 8 53.3
Navy 3 10.7 1 9.1 2 13.3
Marines 2 7.1 2 18.2 0 0.0

Initial Military Classification (1)2.07 0.15
Enlisted 20 714 11 84.6 9 60.0
Officer 8 28.6 2 154 6 40.0

Direct Combat Exposure (1) 0.61 0.44
No 18 64.3 9 69.2 9 60.0
Yes 10 35.7 4 30.8 6 40.0

Age (Years) 459 11.8 43.2 8.1 48.3 14.0 (1,26)1.37  0.253

PTSDSS * at entry 43.6 16.7 47.2 17.2 41.3 16.6 (1,26)0.60  0.444

* PTSDSS = Score on the PCL-5.

2.3. Study Setting

This study took place at a service dog training facility in a semi-rural community near
a major city in the mid-Atlantic region of the US. The participants were responsible for
getting to and from the facility, which is not accessible by public transit, for all sessions.
After a COVID-19-related pause in research, participants in the SDTP group conducted dog
training sessions outdoors, rather than at the indoor training facility, and met the study
team member for assessments at picnic tables or at their cars at the WCC site. Those in the
CI group completed the video training in their homes and met the study team member
outdoors at a community site or at their cars in parking lots for their assessments.

2.4. Study Interventions
2.4.1. SDTP Intervention

Veterans randomly assigned to the dog training intervention worked closely with
an experienced WCC Mission-Based Trauma Recovery (MBTR) Trainer (MBRT-T) to train
a service dog for another veteran in need of a highly skilled service animal. Each of
the eight training sessions lasted approximately one hour. The training followed the
prescribed modules based on the Warrior Canine Connection Program (WCC; http://
warriorcanineconnection.org/ accessed on 1 February 2025; accredited by Assistance Dogs
International). The modules included the following: I. Warrior Ethos; II. The Human-
Animal Bond; III. Shaping the Dog’s/Warrior’s Behavior; IV. Emotional and Physical
Synchronization; V. Teaching New Commands; VI. Socialization; VII. Connecting to Family;
and VIII. Gain thorough Loss.
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2.4.2. Control Intervention (CI)

Veterans randomly assigned to the CI participated in weekly online training sessions
(https:/ /e-trainingfordogs.com, accessed on 1 February 2025) delivered by experienced
SD trainers. The module’s content was like the content provided in the WCC SDTP. Each
training session was approximately one hour over the course of 8 weeks. The participants
in the CI had no interaction with the dogs. However, at the end of the CI, participants were
offered the opportunity to participate in the SDTP.

2.5. Study Assessments

Cellular aging was assessed by telomere length analysis obtained through saliva
before the first and after the eighth intervention session for both groups. Saliva includes
buccal cells and leukocytes suitable for use in telomere length analysis. An extra-gentle
DNA extraction method was used to minimize oxidative damage to the DNA during
the extraction process. We used the published protocol (O’Callaghan et al., 2008) and
obtained absolute telomere length using ScienCell’s Absolute Human Telomere Length
Quantification (AHTLQ) qPCR Assay Kit (ScienCell Research Laboratory, Carlsbad, CA,
USA). AHTLQ is designed to directly measure the average telomere length of a human cell
population. The telomere primer set recognizes and amplifies telomere sequences. The
single-copy reference primer set recognizes and amplifies a 100 bp-long region on human
chromosome 17 and serves as a reference for data normalization. The reference genomic
DNA sample with known telomere length serves as a reference for calculating the telomere
length of target samples. The comparative AACq (Quantification Cycle Value) method
was used for quantification. The total telomere length of the target sample per diploid
cell = reference sample telomere length x 2744¢4, There are 92 chromosome ends in one
diploid cell; therefore, the average telomere length on each chromosome end was calculated
as follows: total telomere length of the target sample/92. The lower limit of quantification
was around 2 kilobase pairs (Kb), and the upper limit was around 20 kb. For quality control,
the pre- and post-intervention DNA samples from the same participant were measured
in the same plate in duplicates. If the standard deviation of Ct values was above 0.5, the
samples from the same participants at both timepoints were repeated at the same time.
Telomere length was positively skewed; therefore, natural log transformation was used to
achieve normality. Higher values of the transformed value indicate less cellular aging.

The heart rate variability (HRV) of veterans was measured with a Polar H10 heart rate
sensor, worn around the chest, along with a matching Polar V800 GPS Sports Watch worn
around a wrist to save data from the heart rate sensor. Polar monitors were applied prior
to each intervention session and removed immediately afterward. HRV was not collected
continuously throughout the 8-week study period; rather, recordings were obtained only
during the in-person intervention sessions (i.e., the 8 h of training) at weeks 1, 4, and 8. Thus,
the data reflect acute HRV recordings during training sessions, not the average HRV across
the entire intervention period. Veterans were ambulatory during the intervention activities,
and the duration of the sessions varied. To standardize HRV reporting, each intervention
session was divided into eight equal segments. However, fewer segments were created
when the average time per segment fell below three minutes. The HRV metric analyzed
was the root-mean-square of successive differences (RMSSD). For each segment, average
RMSSD values were downloaded from the Polar software. Polar employs proprietary
algorithms for automatic filtering of RR intervals to remove outliers and improve data
quality. While these algorithms are not publicly disclosed, studies suggest that Polar’s
filtering methods are validated by comparison with ECG-generated data, except during
intense exercise (Schaffarczyk et al., 2022), which did not occur in the current study. HRV
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was positively skewed and, therefore, natural log-transformed to achieve normality. For
the transformed outcome, higher values are better.

Post-traumatic stress disorder symptom severity (PTSDSS) was assessed prior to
session 1 and after sessions 4 and 8 with the PTSD Checklist for DSM-5 (PCL-5). This
20-item scale is based on the DSM-5 criteria for PTSD. It demonstrates strong reliability
(0c = 0.94) and convergent validity (r = 0.74 to 0.85) (Blevins et al., 2015; Forkus et al., 2023).
According to the U.S. Veterans Administration, scores of 31-33 or above indicate a need for
increased PTSD care (Veterans Administration).

Perceived stress (PS) was assessed prior to session 1 and after sessions 4 and 8 with
the Patient-Reported Outcomes Measurement Information System (PROMIS) Perceived
Stress Fixed Form v2.0 (PROMIS, PS). This is a 10-item scale measuring one’s subjective
experience of stress in the past month. Seventy-three items related to PS have demonstrated
excellent reliability (Cronbach’s «= 0.91) and modest validity (coefficient range = 0.10-0.30)
in the general population and meet the NIH Toolbox criteria (Salsman et al., 2013).

Anxiety (A) was assessed prior to session 1 and after sessions 4 and 8 with the PROMIS
Anxiety-Short Form 8a, an 8-item scale measuring self-reported fear and anxious misery.
This scale has established reliability (« > 0.97) and validity (Schalet et al., 2014).

2.6. Statistical Analysis

Data were cleaned and assumptions checked prior to analysis. Descriptive statistics
were summarized for the entire sample and for the participants in the two groups. Chi-
squared tests or ANOVAs were used to compare the characteristics of the groups. Missing
data were completely at random (Little’s MCAR p = 0.826). Examination of the normality
of outcomes revealed significant skews in telomere length and heart rate variability. These
were corrected with natural log transformations.

Linear mixed models (LMMs) with random intercepts for participants were used to
assess differences in changes in the biological and psychological stress outcome measures
between the SDTP and CI group participants. Separate sets of analyses were conducted for
each outcome. Fixed effects included group (SDTP or CI), week (1, 8), and their interaction.
The hypothesized effect of the intervention was tested with the week-by-group interaction.
Interactions of combat exposure with group and time were explored to provide information
about its relationship to changes.

3. Results

We aimed to examine whether the SDTP led to changes in biological stress outcomes
(telomere length and heart rate variability). Telomere length did not change significantly
from before the first to after the last intervention session in the two groups combined.
There was a tendency for a difference in changes between the two intervention groups
[F(1,11.65) = 3.543, p = 0.085]. The trajectories showed that telomere length decreased
(indicating increased aging) in the CI group and increased (indicating decreased aging) in
the SDTP group from baseline to 8 weeks later. When combat exposure was examined as a
moderator of changes in telomere length between the two groups, there was a significant
moderation effect [F(1,12.36) = 5.41, p = 0.038; Figure 1]. Changes in telomere length from
the beginning to the end of the intervention depended on intervention group and combat
exposure. Telomere length decreased from week 1 to 8 in the CI group, with faster decreases
among veterans who had combat exposure than those who did not have exposure. The
largest improvement in telomere length was in the SDTP group members who had combat
exposure, and the largest decrease in telomere length (increase in cellular aging) occurred
in the CI group members who had combat exposure. Telomere length increased in the
SDTP group, indicating that cellular aging decreased; in members of the SDTP group,
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the increases did not differ significantly according to combat exposure. Telomere length
decreased in the CI group, indicating that cellular aging increased; in members of the CI
group, the increases in cellular aging were greater in those who had experienced combat
exposure than in those who had not.

Telomere length (In)
P

0.8 A
~——@—— SDTP Combat Exposed
0.6 - — -0 —  SDTP Not Combat Exposed
—w—— CI Combat Exposed
oy — = = C| Not Combat Exposed
02 T T
0 8
Week

Figure 1. Changes in telomere length according to week, intervention group, and combat exposure
estimated from analysis of linear mixed models. Lower telomere length indicates greater cellular
aging. SDTP = service dog training program; CI = dog training video control intervention.

Heart rate variability changed differently from before to after the intervention ac-
cording to the intervention group [F(1,389.08) = 10.623, p = 0.001; Figure 2]. Heart rate
variability decreased, indicating increased stress, in the SDTP intervention group, while
it did not change in the CI group. Combat exposure did not moderate the relationship
between changes in HRV from baseline to week 8 and intervention group.

33
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3.1 4

3.0 4
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29 - —@— SDTP

2.8 4 ol
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Figure 2. Changes in heart rate variability according to week and intervention group estimated from
analysis of linear mixed models. Lower heart rate variability indicates less stress. SDTP = service dog
training program; CI = dog training video control intervention.

We aimed to examine whether the SDTP led to changes in psychological (PTSD
symptom severity, perceived stress, anxiety) indicators of stress in female veterans with
PTSD, as well as whether combat exposure moderates these changes.
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PTSD symptom severity decreased significantly from baseline to 8 weeks [F(1,48.04) = 19.22,
p < 0.001]; however, the decrease did not differ significantly between the two intervention
groups [F(1,48.04) = 0.327, p = 0.570].

Perceived stress decreased significantly from baseline to 8 weeks [F(1,48.48) = 14.65,
p < 0.001]; however, the decrease did not differ significantly between the two intervention
groups [F(1,48.48) = 0.001, p = 0.972]. Anxiety decreased significantly from baseline to
8 weeks [F(1,47.30) = 6.624, p = 0.013]; however, the decrease did not differ significantly
between the two intervention groups [F(1,47.30) = 0.060, p = 0.808]. The decreases in PTSD
symptom severity, perceived stress, and anxiety did not depend on the intervention group.
Combat exposure did not moderate these changes.

4. Discussion

The current study is groundbreaking in two ways: (1) it focuses on the understudied
group of female veterans with PTSD, and (2) it examines cellular aging in this population.
The inclusion of both biological and psychological stress indicators in this population
indicates that perceptions may not reflect physiological indicators of stress. Physiological
stress indicators changed differently in the two intervention groups. The SDTP intervention
reduced stress indicators, particularly in female veterans with combat exposure. The reduc-
tion in cellular aging, demonstrated by increased telomere length, provided initial evidence
that non-pharmacological intervention can reduce cellular aging in female veterans. Both
interventions led to decreases in psychological stress indicators; however, the decreases
did not differ between the two intervention groups. This suggests the possibility that the
attention that the female veterans received from being in the study may have provided
support that lessened their perceptions of being stressed.

When examining the physiological outcome of HRV, we anticipated that the control
group would show minimal change across sessions, whereas the intervention group might
show evidence of adaptive shifts over time. Contrary to expectations, the intervention
group exhibited decreases in RMSSD, while the control group remained stable, from week
1 to week 8. Our primary intent was not to compare absolute HRV values between groups
but, rather, to explore patterns of within-group change over time. HRV is a highly sensitive
physiological measure that can vary on a beat-to-beat basis and is susceptible to contextual
influences. In our study, contextual stressors related to the introduction of revised COVID-
19 safety protocols (e.g., mask wearing, physical distancing, outdoor data collection at
picnic tables with limited privacy, changes in personnel contact when chest straps had
to be self-placed) may have introduced unanticipated stress and variability into the HRV
responses. These factors likely contributed to the unexpected directional change in HRV
observed in the intervention group.

It is also possible that learning how to train a service dog led to increased interactions
with their own dogs for the members of both intervention groups. Acquiring skills in posi-
tive reinforcement, reading pet body language, and establishing consistent routines may
have enhanced the human-animal bond at home, contributing to secondary therapeutic
benefits. Service dog training uniquely combines emotional healing with the formation of a
close bond between veterans and their animals, offering therapeutic mechanisms distinct
from those of broader volunteer activities (Rodriguez et al., 2020). While volunteering ac-
tivities typically allow for broader community engagement, service dog training intricately
intertwines the veteran’s emotional healing with the process of forming a bond with the
animal, providing distinct therapeutic mechanisms that other forms of volunteering may
not offer.

Future studies could explore how dog training education affects personal pet relation-
ships, whether these effects persist over time, and whether they contribute to long-term
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improvements in mental health, social engagement, or daily functioning among veterans
with PTSD. The data point to the promise of human—animal relationships in supporting
PTSD and related neurodivergent conditions through improved social and emotional en-
gagement. Attachment to animals may promote empathy not only towards pets but also
towards other humans (Faner et al., 2024). Additionally, this research underscores the
value of integrating environmental, biological, and relational factors into holistic treatment
strategies for neurodivergent populations.

The current study evaluated whether combat exposure was related to responses to the
SDTP intervention among women. However, it did not evaluate the potential differential
impact of other sources of trauma among the female veterans. Although we did not
formally inquire about the sources of trauma for the study participants, several women
volunteered that their PTSD stemmed from military sexual trauma. This opens a question
of whether the source of the trauma is related to the effectiveness of the SDTP intervention.
This would be an important area for future research, since one in every three female
veterans reports sexual harassment or abuse (U.S. Department of Veterans Affairs).

Limitations

The results of this study should be viewed with caution due to the small sample
size and being underpowered. However, due to the small sample size, if the results
support clinically meaningful significance or are trending in the right (positive) direction
but not statistically significant, that does not mean that the outcomes are not worthy of
consideration. We also acknowledge that eight weeks may be too short to detect the changes
in telomere length, and the positive signal detected in our study needs to be validated
in independent studies. We also agree that examining telomerase activity would be a
better approach. However, no live cells were preserved in our study; therefore, we were
unable to measure telomerase activity. Future studies examining telomerase activity are
warranted. It should also be noted that because the intervention and control conditions
necessarily involved different behavioral activities (ambulatory training exercises with
dogs versus sitting to watch control videos), direct comparisons of absolute HRV values
between groups are confounded. For this reason, the HRV findings should be interpreted
as exploratory and focused on within-group change over time rather than between-group
differences. Furthermore, this study was started before the COVID-19 pandemic and had
to be halted in its entirety. Once the study resumed, the protocols had to be revisited and
revised due to public safety health guidelines. The pandemic may have had a serious
negative effect on stress levels that had nothing to do with the study itself. We nonetheless
believe that these findings are important to report, as they provide valuable methodological
insights for future researchers attempting to integrate HRV measurement into field-based
interventions.

5. Conclusions

This study shed light on the effects of the SDTP on biological and psychological
indicators of stress in female veterans with PTSD and combat exposure moderating these
relationships. Female veterans who participated in the SDTP displayed a decrease in
stress, and combat exposure moderated the changes. Therefore, it is suggested that future
fully powered studies should examine the efficacy of service dog training programs as
therapeutic interventions for female veterans with PTSD symptoms.
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