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Abstract
Children with autism spectrum disorder (ASD) experience moderate to profound 
challenges in relation to the skills required for social participation. Animal-assisted 
intervention (AAI) is increasingly used within early community care. However, the 
results of its early application in this population group are not known. This pilot study 
aimed to explore the feasibility of an early intervention based on the use of therapy 
dogs and to examine their impact on communication and social interaction skills. A 
within-subject quasi-experimental longitudinal design was used. The instruments for 
measuring results were the Assessment of Communication and Interaction Skills (ACIS) 
and Animal-assisted Therapy Flow Sheet, both based on observation. A total of 19 chil-
dren with confirmed or probable ASD (with mean age of 46.2 months), cared for in a 
Spanish therapeutic unit, participated in a median of nine AAI sessions, with a mean 
duration of 19.9 min per session. The total ACIS score increased significantly between 
the initial and final assessments of the study, with communication and social inter-
action skills improving with a large effect size. In the Animal-assisted Therapy Flow 
Sheet instrument, statistically significant improvements were found in most of the 
items that evaluate the frequency of child–dog social relationships (look at the dog, 
touch it, talk to it and get involved in an activity with the animal) and child–therapist 
relationships (look at the therapist and talk to him/her); the effect sizes ranged from 
medium to large. In conclusion, the early application of an AAI is feasible and seems 
to improve communication and social interaction skills, both essential elements for 
social participation. The results suggest that this intervention may be a beneficial 
non-pharmacological therapy as a complementary approach within community care 
for children with ASD in the early years of their life.
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1  | INTRODUC TION

Autism spectrum disorder (ASD) is a complex neurodevelopmen-
tal syndrome. Each person on the spectrum is unique in his or her 
strengths and abilities. As for the needs profile, one of the key chal-
lenges is in social participation, defined as ‘involvement in a subset 
of activities that involve social situations with others’ (Bedell, 2012). 
The performance of these social activities requires the combined 
use of a set of skills, which have been described by occupational 
therapists as simple and observable actions with an implicit func-
tional purpose (American Occupational Therapy Association, 2014; 
Fisher & Griswold, 2014). Children with ASD experience moderate 
to profound challenges in relation to the skills required for participa-
tion in social life. ASD is usually detected in childhood and diagnosed 
after the age of three years in most cases (Sheldrick, Maye, & Carter, 
2017).

The early initiation of therapeutic programmes is a basic criterion 
in the health and social care of children with ASD. Currently, there is 
a consensus at an international level regarding the benefits of start-
ing intervention as early as possible, due to the existence of greater 
neuroplasticity in the first years of life (Dawson, 2008; Rogers & 
Vismara, 2008). Therapies such as animal-assisted intervention 
(AAI) are increasingly used as complementary treatment methods 
within community care. In AAI, interaction with the animal during 
the performing of activities, in the presence of a therapist, is the 
central component of the treatment programme. The International 
Association of Human-Animal Interaction Organizations (IAHAIO) 
defines AAI as ‘a goal-oriented and structured intervention that 
intentionally includes or incorporates animals in health, education 
and human service for the purpose of therapeutic gains in humans’ 
(International Association of Human-Interaction Organizations, 
2015). Treatment objectives are established for each individual. In 
the sessions, various types of previously domesticated animals (i.e. 
trained for social interaction with humans, such as dogs or horses) 
can participate. This therapy promotes the social interaction of in-
dividuals with dementia (Bernabei et al., 2013), reduces stress and 
pain in hospitalised patients (Bert et al., 2016) and is beneficial for 
the social skills of adults with mental health problems such as schizo-
phrenia (Lundqvist, Carlsson, Sjödahl, Theodorsson, & Levin, 2017; 
Maujean, Pepping, & Kendall, 2015). Two meta-analyses concluded 
that AAI improves social functioning and emotional well-being in 
elderly people and in groups with a chronic health condition, anx-
iety or depression (Nimer & Lundahl, 2007; Virués-Ortega, Pastor-
Barriuso, Castellote, Población, & de Pedro-Cuesta, 2012).

The present study addressed the results of an AAI therapy, 
based on the incorporation of therapy dogs, in a sample of children 
with ASD. In recent years, several systematic reviews have exam-
ined empirical research on the efficacy of AAI in individuals with 
ASD. In 2013, the review by O’Haire included 14 studies, published 
between 1989 and 2012, and the majority since 2008; the mean 
age of participants was 8.1 years and the majority design was that 
of single-subject research (O'Haire, 2013). Five studies (35.7%) as-
sessed interventions with therapy dogs, with a mean sample size of 

9.4 participants. This review revealed improvements in social inter-
action and, to a lesser degree, behavioural problems, the severity 
of the diagnosis and the level of stress. However, it concluded that 
these results should be interpreted with caution due to the insuffi-
cient number of studies included, the small sample size thereof and 
the existence of several methodological limitations. Subsequently, 
in 2017, O’Haire assessed the literature on the subject published 
between 2012 and 2016 (O'Haire, 2017). This review included 28 
studies, but only five (17.9%) analysed treatments with therapy 
dogs; with respect to this last group, the participants had mean 
age of 8.8 years, the mean sample size was 3.8 participants and the 
within-participants studies were the majority design. Although the 
results were predominantly positive, in relation to social interaction, 
communication skills, the expression of positive emotions and the 
degree of stress, the author drew attention to the limitations of the 
studies, in the samples and at a methodological level, seeing AAI as a 
‘potentially enriching’ therapy and complementary in nature for indi-
viduals with ASD. Similarly, in the systematic review by Hallyburton 
and Hinton (2017), the small sample size of the studies included lim-
ited the applicability of the identified findings. It only located two 
studies on the effects of therapy dogs on the population with ASD; 
the mean age of the participants was 10.2 years and the mean sam-
ple size was 12 participants (Hallyburton & Hinton, 2017).

The literature shows that there is little scientific evidence con-
cerning the incorporation of therapy dogs as a treatment method in 
children with ASD and the small sample size is one of the key limita-
tions. In addition, although the importance of early intervention has 
been highlighted, the results of the early implementation of this type 
of therapy in the study population are not known. Therefore, in this 
pilot study, we conducted preliminary research on the efficacy of an 
intervention based on the use of therapy dogs. The first objective 

What is known about this topic

• There is little scientific evidence concerning the use of 
therapy dogs as a treatment method in children with au-
tism spectrum disorder (ASD).

• The results of the early implementation of an animal-
assisted intervention (AAI) in this population group are 
not known.

What this paper adds

• The early application of an AAI, based on the incorpora-
tion of therapy dogs, is feasible.

• Children with ASD showed a substantial improvement in 
most of the communication and social interaction skills 
analysed following an early AAI.

• These preliminary findings extend the existing evidence 
base for this intervention modality and warrant further 
investigation.
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was to explore the feasibility of this intervention at the earliest ages. 
The second was to examine the impact of this AAI on the social par-
ticipation of children with ASD, through the assessment of its ef-
fects on communication and social interaction skills.

2  | METHODS

2.1 | Study design

A within-subject quasi-experimental longitudinal design was em-
ployed to collect data on the changes that occurred in participants 
throughout the course of an AAI.

2.2 | Setting

The study reported in this paper was part of a larger research on 
the effectiveness of an early AAI among children with disabilities. 
The research was conducted at the Child Rehabilitation and Early 
Care Unit of the Teresa Herrera Hospital (Coruña), in north-western 
Spain. This community unit belongs to the public health system and 
serves a diverse population of families living in urban and rural en-
vironments. Its purpose is to provide multidisciplinary therapeutic 
care and rehabilitation to children with disabilities, who attend the 
service on an outpatient basis, with special emphasis on prevention 
and early care during the period between birth and 6 years.

Each child receives individualised and comprehensive attention, 
specifically in relation to their needs profile for their daily life. The 
team consists of several health and social professionals, who carry 
out a periodic follow-up and participate in a coordinated way in the 
intervention that the child receives. With respect to children with 
ASD, they receive a treatment programme in the unit, implemented 
as early as possible and administered 1 or 2 days a week. It comprises 
a global stimulation therapy in the different areas of development, 
for 45 min each day.

2.3 | Participants

This study was conducted between April and November 2016; the 
research was interrupted during August as this was a holiday period. 
Participants were outpatients seen in the unit. All children with con-
firmed or probable ASD who received therapeutic care in the unit 
during the study period were invited to participate. The inclusion 
criteria were as follows: (a) children living in the community aged 
between 30 months and 6 years; (b) with a probable or confirmed 
primary diagnosis of ASD, provided by a specialist physician based 
on the criteria of the Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (American Psychiatric Association, 2013); (c) 
possessing the mental and physical capacity to understand and fol-
low intervention procedures, in accordance with the assessment by 
the unit's specialist physician; (d) no known history of cynophobia 

or allergy to dogs; (e) not having previously participated in therapy 
sessions assisted by dogs; and (f) not receiving non-pharmacological 
therapeutic care at a treatment centre other than the study unit. We 
excluded children with asthma, respiratory disease with an obstruc-
tive component, in immunosuppression and all those who showed 
excessive discomfort, anxiety or fear when performing activities 
with the dog during intervention. We also excluded all those children 
who did not receive at least five AAI sessions throughout the study 
period, given that this is considered the minimum intervention dose 
required to observe clinically relevant results, in accordance with our 
previous experience in relationship to this therapeutic modality.

The study protocol was approved by the regional ethics com-
mittee (Research Ethics Committee of Coruña-Ferrol). The parents 
or legal guardians of each child received verbal and written infor-
mation about the research. They were informed that participation 
was voluntary and that they could withdraw their child at any time. 
Subsequently, they signed an informed consent form to authorise 
their child's participation in the study. The confidentiality of the 
participants was preserved in accordance with the Spanish Data 
Protection Law. Table 1 shows the information collected at the be-
ginning of the study in order to describe the characteristics of the 
sample.

2.4 | Intervention

The intervention is a complementary therapeutic modality, de-
signed to encourage the social participation and well-being of 
children with ASD, through the acquisition and improvement of 

TA B L E  1   Characteristics of the participating children at initial 
assessment (n = 19)

Sample characteristics Value, n (%)

Autism spectrum disorder

Confirmed diagnosis 15 (79)

Probable diagnosis 4 (21)

Age (months)

Mean (SD) 46.2 (12.6)

Range 30–66

Gender

Male 13 (68.4)

Secondary diagnosis

Attention deficit hyperactivity disorder 4 (21.1)

Verbal ability

Presence of verbal languagea 4 (21.1)

Pet ownership

Yes 8 (42.1)

Dog 7 (36.8)

Cat 3 (15.8)

aAs defined by the Autism Diagnostic Interview-Revised (Lord et al., 
1994). 
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psychosocial skills and the promotion of behaviours and inter-
actions of a social nature. It uses the relationship and activity 
with the dog as an intervention method, with the presence and 
mediation of a specialised therapist. It deliberately introduces a 
trained dog into sessions with specific objectives defined for each 
participant.

The sessions were individual in nature, to promote animal 
welfare. They were held one day a week, with an approximate 
duration of 20 min. One of the factors that had a bearing on 
interaction time was the creation and consolidation of the child–
dog bond, whose development was progressive in most of the 
participants. Therefore, the tendency towards a longer duration 
was observed as the study progressed. The number of sessions 
was variable among the participants, due to factors such as not 
attending therapy due to illness, the family's change of residence 
or being discharged from the unit. In all sessions, a therapy dog, a 
therapist and the participant's parent or guardian were present. 
The sessions were conducted by an occupational therapist with 
specialised training in AAI. In the child–dog interaction, the ther-
apist intervened as mediator and facilitator, also encouraging 
the active participation of parents in the activities. The child's 
interest in the dog was encouraged. Communication and social 
interaction were promoted among the child, the dog, therapist 
and tutor, providing feedback, initiating the social bond, partic-
ipating in the activities or responding to the social behaviour of 
the child or tutor. Moreover behavioural strategies of modelling 
and reinforcement were used. Five therapy dogs (four males and 
one female) were used, with mean age of 4 years: three Labrador 
Retrievers (large size), one Galician Shepherd Dog (large size) 
and one Spanish Water Dog breed (medium size). The animal was 
trained in order to adapt easily to different situations, be friendly 
with children and have an obedient and calm temperament. All 
dogs were trained as therapy dogs and introduced into the unit 
by registered dog trainers from a specialised external centre 
(Montegatto). IAHAIO standards were followed (International 
Association of Human-Interaction Organizations, 2015). The an-
imals were examined periodically by an authorised veterinarian, 
ensuring that they were in good health and met basic hygiene 
standards.

The intervention was provided in a 28 m2 room, with natural 
lighting from several windows. A semi-standardised approach was 
followed, characterised by designing the therapeutic activities 
based on the needs and interests of each child. The activities were 
simple and interactive, and the involvement of the child in the se-
lection thereof was promoted to encourage their motivation and 
interest. In the initial sessions, the therapist presented the reper-
toire of intervention activities to the child (adult-directed sessions). 
Subsequently, through verbal, gestural and pictographic prompts, 
the therapist promoted a gradual increase in the child´s participa-
tion in the choice of session activities, in order that the child can 
choose how to structure the session time based on individual pref-
erences. Therefore, the child was encouraged to have the greatest 
possible control over the choice of activities. To communicate what 

he/she wanted to do, the participants used vocalisations, gestures, 
exchange of pictures or another form of communication. In addition, 
each child was allowed to initiate free play moments with the ther-
apy dog (child-initiated activities).

Various types of activities were used; in brief, they focused on 
the knowledge of the dog, interaction with the dog, the care of 
the animal and playful occupations with a primary focus of a social 
nature (see Table S1). In the earliest sessions, the therapist en-
couraged exploration and bonding with the dog, introducing the 
animal and encouraging the child to have visual, verbal and tactile 
contact with the dog by speaking to it and through gestures, such 
as pointing out the parts of its body, asking for the dog to give 
its paw, and stroking, hugging or snuggling with the animal. Later 
on, the child was introduced to different types of tasks related 
to the responsibilities involved with dog care, such as brushing, 
feeding and providing the dog with water or taking it for walks. 
Finally, various games were implemented that required the child's 
interaction with the animal and with the people present in the 
session, to encourage contextually appropriate social skills, such 
as cooperating in a common task, sharing materials, respecting 
turns, making requests and fulfilling these, expressing enjoyment 
through smiling or embracing. As the intervention progressed, the 
animal care activities were combined with those that were playful 
in approach.

2.5 | Outcome measures

Two standardised instruments were used as outcome measures. 
The ACIS, version 4.0 (Forsyth, Lai, & Kielhofner, 1999; Forsyth, 
Salamy, Simon, & Kielhofner, 1998), was the primary result. This 
observation-based tool systematically assesses communication 
and social interaction skills, which are defined as observable ac-
tions used to express intentions or needs and to interact success-
fully with other people in occupations and social contexts (Forsyth 
et al., 1999). It includes 20 items distributed in three domains: 
physicality, information exchange and relations. Each item is 
scored on a 4-point Likert scale (1–4): 1 represents a severe deficit 
that causes an unacceptable delay or breakdown of interaction, 
and 4 a competent skill that supports the continuity of social in-
teraction. The total score is obtained by adding the scores of all 
the items, ranging from 20 (severe deficit) and 80 points (com-
petent performance). This scale has acceptable internal and con-
struct validity and good reliability (Forsyth et al., 1999). It reliably 
separates individuals with different types of disabilities into six 
skill levels. The total score allows different diagnostic groups to be 
individuated, ordering them from higher to lower degree of skills 
acquisition, following a logical pattern: in a sample of individu-
als with disabilities with different health conditions, participants 
with depression obtained the highest scores, while individuals 
with ASD had the most severe deficits (Forsyth et al., 1999). In 
our research, a trained occupational therapist applied this scale in 
the study unit, in the initial (baseline stage) and final assessments. 
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As the recommended observation time for using the scale ranges 
from 15 to 45 min, each assessment was performed for two days. 
The initial evaluation consisted of observing the child in the first 
two AAI sessions. The same procedure was followed for the final 
assessment, carried out in the final two sessions.

As a secondary data collection instrument, a tool specifically val-
idated to evaluate social behaviour during AAI sessions was used: 
Animal-assisted Therapy Flow Sheet (Richeson & McCullough, 2002, 
2003). This scale enables the effects of the AAI in the area of so-
cial participation to be analysed and detects the changes that occur 
throughout the sessions in the child's relationships with the ther-
apy dogs and with the therapists. It is a brief questionnaire, consist-
ing of nine items, with questions about the frequency of child–dog 
social relationships (six items) and client–therapist relationships 
(three items). It uses Likert-type responses, with four points: 1 point 
(never), 2 (once), 3 (two or three times) and 4 (several times). It dis-
plays appropriate levels of content validity and reliability (Richeson 
& McCullough, 2002). In a sample of individuals living in long-term 
care facilities, the inter-observer reliability was high (0.98) and a 
Cronbach's alpha of 0.78 was obtained, demonstrating good inter-
nal consistency (Richeson & McCullough, 2002). It is applied over an 
approximate time period of 5 min, is easy to use and its use requires 
no specialised training. In our study, this scale was applied through 
direct observation of AAI sessions by a health professional with ex-
perienced in the assessment of children with ASD. For data analysis, 
the scores obtained in the first session (T1), the session taking place 
in the middle of the intervention (T2) and the last session (T3) were 
used.

2.6 | Data analysis

Descriptive statistics were used to summarise the results. The cat-
egorical variables were described through frequencies and per-
centages. The variables that followed a normal distribution were 
described using the mean and the standard deviation (SD); those 
that did not follow the normal distribution and the ordinal vari-
ables, through the median and the first and third quartiles (Q1-Q3). 
Participants were divided into two groups (pet ownership vs. no). 
The total scores of the ACIS (in the initial and final assessments) and 
the Animal-assisted Therapy Flow Sheet (in the T1, T2 and T3 assess-
ments) were compared between these two groups, using the Mann–
Whitney U-test.

The changes in the scores on the ACIS between the initial 
(baseline) and final assessments were tested for significance 
by means of the Wilcoxon´s signed-rank non-parametric test. 
Friendman´s non-parametric analyses were conducted to test 
for differences in the items of the Animal-assisted Therapy Flow 
Sheet from T1 to T3, and the Wilcoxon´s test was used as post-
hoc procedure. Bonferroni corrections for multiple comparisons 
(0.05/3) were applied to prevent type I errors. The effect size (r) 
[ES(r)] of the changes in scores on the ACIS and the Animal-assisted 
Therapy Flow Sheet items was calculated by dividing the Z of the 

Wilcoxon´s tests by the square root of the total number of obser-
vations. An ES(r) of 0.10 constitutes a small effect, 0.30 medium 
effect and 0.50 large effect (Cohen, 1988). For all tests except the 
Wilcoxon posthoc test, the level of significance was set a priori at 
p < .05 (two-sided). The IBM SPSS 22.0 was used for the statistical 
analysis.

3  | RESULTS

During the study period, a total of 23 children met the inclusion 
criteria and all parents or guardians authorised their participa-
tion in the research. Subsequently, no participant was withdrawn 
from the study at the request of the parents/guardian, nor owing 
to excessive discomfort, anxiety or fear during the intervention 
sessions. Of the 23 children initially enrolled, four participants 
(17.4%) were excluded due to taking part in less than five ses-
sions; in all cases, the reason that prevented them completing 
the minimum number of sessions established was their being dis-
charged from the unit. Therefore, the final sample consisted of 19 
participants. At the start of the study, 79% of the sample had an 
ASD diagnosis. At the beginning of the study, 21% of the partici-
pants had a probable diagnosis of ASD; with respect to this last 
group, all children received a definitive diagnosis of ASD before 
completing this investigation. Table 1 describes the main charac-
teristics of the sample. The mean age was 46.2 months (SD 12.6). 
One fifth of the participants displayed verbal language, as per the 
definition of verbal language in the Autism Diagnostic Interview-
Revised (Lord, Rutter, & Le Couteur, 1994). Eight participants had 
at least one dog or cat in their home (pet ownership group), and 
the remaining participants did not have any pets. Regarding the 
total scores of the ACIS and the Animal-assisted Therapy Flow 
Sheet, no significant differences were found between these two 
groups.

3.1 | AAI sessions

In relation to the intervention analysed, the participating children 
received a median of nine sessions (Q1–Q3 8–12) during the study 
period. The mean duration of the sessions was 19.9 min (SD 5.8). The 
participants did not attend a mean of 2.2 sessions (SD 1.9).

3.2 | Results in the ACIS tool

Statistically significant changes were found in the ACIS score be-
tween the initial and final assessments: the median of the total score 
increased seven points, going from 24 to 31 points (p < .001), so that 
communication and interaction skills improved, with a large effect 
size [ES (r) = 0.62] (Table 2). With respect to the 20 items of the ACIS, 
Table 2 shows the changes in the scores between the baseline of 
the study and the final assessment. The score improved significantly 
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in a total of 12 items and the effect size ranged from medium [ES 
(r) = 0.43] to large [ES (r) = 0.88].

3.3 | Results in the Animal-assisted Therapy Flow 
Sheet instrument

Table 3 presents changes in the items of this instrument during the 
study period. One item (remembered dog handler's name) did not 
reach statistical significance. Friedman´s analyses showed a statisti-
cally significant change in eight items from T1 to T3 times.

Regarding these eight items, Table 4 presents the level of signif-
icance and the ES(r) of the changes identified in the posthoc pro-
cedures. Statistically significant improvements were found in six 
items, with effect sizes that ranged from medium [ES(r) = 0.39] to 
large [ES(r) = 0.52]. The changes in two items did not reach statistical 
significance (remembered and used dog's name, and reminisced about 
own dog).

4  | DISCUSSION

The main contribution of our study was to examine the results of 
early implementation of an AAI in children with ASD. This is the 
first research specifically designed to explore the impact of the 
use of therapy dogs when these children are younger in age. Other 
contributions were the inclusion of a greater number of partici-
pants than in the previous literature, thus addressing one of the 
principal limitations of the evidence in this field (O'Haire, 2013, 
2017), and the enrichment of the results by measuring effect 
sizes, this representing a strength uncommon in previous studies 
(O'Haire, 2017). Factors such as the consent of all the invited par-
ents, the recruitment of a sample of close to 20 participants in a 
small geographic area and in a relatively short period, as well as the 
absence of withdrawals from the research owing to expressions of 
fear or excessive anxiety in the presence of the dog, suggested 
the acceptability of this therapeutic modality. These findings dem-
onstrate that its application is feasible in the study population. In 

 

Baseline stage Final assessment

p-Value Effect sizeMedian (Q1-Q3) Median (Q1-Q3)

Physicality

Contacts 1 (1–2) 2 (2–3) p < .001* 0.86

Gazes 2 (1–2) 2 (2–2) .003* 0.68

Gestures 1 (1–2) 2 (1–2) .008* 0.43

Manoeuvres 1 (1–2) 2 (2–3) p < .001* 0.86

Orients 2 (1–2) 2 (2–3) p < .001* 0.88

Postures 1 (1–2) 1 (1–2) .083 —

Information exchange

Articulates 1 (1–2) 2 (1–2) .046* 0.45

Asserts 1 (1–1) 1 (1–2) .157 —

Asks 1 (1–1) 1 (1–1) .157 —

Engages 1 (1–2) 2 (1–2) .046* 0.45

Expresses 1 (1–2) 2 (1–2) .001* 0.75

Modulates 1 (1–2) 2 (1–2) .083 —

Shares 1 (1–2) 1 (1–2) .084 —

Speaks 1 (1–1) 2 (1–2) .003* 0.68

Sustains 1 (1–1) 1 (1–1) .317 —

Relations

Collaborates 1 (1–2) 1 (1–2) .034* 0.48

Conforms 1 (1–2) 2 (2–2) .001* 0.75

Focuses 1 (1–2) 2 (2–2) .001* 0.79

Relates 1 (1–2) 1 (1–2) .317 —

Respects 1 (1–1) 1 (1–1) .317 —

Total score 24 (21–30) 31 (28–40) p < .001* 0.62

Note: Values based on the Assessment of Communication and Interaction Skills (ACIS). An increase in 
score indicates an improved skill.
Q1-Q3, first and third quartile.
*Indicates significant finding (p < .05). 

TA B L E  2   Communication and 
interaction skills at the baseline stage and 
the final assessment (n = 19)
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addition, they represent a promising line of work, given that the 
participants improved considerably in most of the communication 
and social interaction skills analysed.

The participating children showed very important limitations 
in the skills observed by the ACIS. However, the results revealed 
that the IAA had a positive effect on the total score of this scale, 
finding a large improvement after the therapeutic programme. 
The greatest gains were located in the skills related to the use of 
the body in social interaction: directing the head towards other 
individuals, moving the body to relate to others and establishing/
accepting physical contact. In social relationship skills, maintaining 
attention focused on interaction and fulfilling social norms were 
the main improvements; in the domain of exchange of information, 

the main advance was registered in the expression of affection. 
The Animal-assisted Therapy Flow Sheet corroborated the improve-
ment of the sample in terms of eye and verbal contact between 
child and therapist. Using this tool also enabled us to analyse 
what the changes in the child–dog relationship were, another as-
pect of interest, as the verbal and non-verbal behaviours of the 
child towards the dog have been included within the definition 
of social interaction from the outset of research on AAI (Redefer 
& Goodman, 1989). Our study identified a significant increase in 
the frequency of the child's eye, verbal and physical contact with 
the animal, as well as his/her participation in activities with the 
dog. The positive impact of AAI on communication and social in-
teraction skills is consistent with the limited evidence currently 

TA B L E  3   Social behaviour of the participating children during the animal-assisted intervention (n = 19)

 

T1 T2 T3

p-ValueMean ranka Median (Q1-Q3) Mean rank a Median (Q1-Q3) Mean rank a Median (Q1-Q3)

Looked at dog 1.63 4 (3–4) 2.21 4 (4–4) 2.16 4 (4–4) .005*

Touched dog 1.37 2 (1–3) 2.21 3 (2–4) 2.42 4 (2–4) <.001*

Spoke to dog 1.71 1 (1–1) 2.03 1 (1–1) 2.26 1 (1–2) .005*

Remembered and used 
dog's name

1.76 1 (1–1) 2.05 1 (1–1) 2.18 1 (1–2) .048*

Engaged in activity 
with dog

1.37 1 (1–1) 2.13 2 (1–3) 2.50 2 (1–3) <.001*

Reminisced about own 
dog

1.74 1 (1–1) 2.05 1 (1–1) 2.21 1 (1–2) .009*

Looked at dog handler 1.74 4 (3–4) 1.82 4 (3–4) 2.45 4 (4–4) .001*

Spoke to dog handler 1.66 1 (1–1) 1.97 1 (1–2) 2.37 1 (1–3) .001*

Remembered dog 
handler's name

1.84 1 (1–1) 2.08 1 (1–1) 2.08 1 (1–1) .105

Note: Values based on the Animal-assisted Therapy Flow Sheet. A higher score means a higher frequency of the social behaviour.
T1, first session; T2, session in the middle of the intervention; T3, final session; Q1-Q3, first and third quartile.
aFriedman´s test. 
*Indicates significant finding (p < .05). 

Animal-assisted Therapy Flow 
Sheet a

T1 versus T2 T2 versus T3 T1 versus T3

p-Value ES(r) p-Value ES(r) p-Value ES(r)

Looked at dog .011* 0.41 .564 — .003* 0.49

Touched dog .016* 0.39 .141 — .005* 0.46

Spoke to dog .059 — .102 — .015* 0.39

Remembered and used dog's 
name

.063 — .157 — .023 —

Engaged in activity with dog .002* 0.50 .038 — .001* 0.52

Reminisced about own dog .063 — .157 — .023 —

Looked at dog handler .655 — .005 * 0.46 .003* 0.49

Spoke to dog handler .059 — .038 — .006* 0.45

Note: T1, first session; T2, session in the middle of the intervention; T3, final session; ES(r), effect 
size.
aThe items with statistically significant changes from T1 to T3 sessions. 
*Indicates significant finding after Bonferroni correction (p < .017). 

TA B L E  4   Changes in the social 
behaviour of participants during the 
intervention: posthoc procedures (n = 19)
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available on interventions with therapy dogs in children with 
ASD (Funahashi, Gruebler, Aoki, Kadone, & Suzuki, 2014; Fung, 
2015; Grigore & Rusu, 2014; Martin & Farnum, 2002; Redefer 
& Goodman, 1989; Sams, Fortney, & Willenbring, 2006; Silva, 
Correia, Lima, Magalhães, & de Sousa, 2011). However, it is dif-
ficult to compare these findings with the previous literature due 
to the existence of considerable differences in study designs and 
methodologies, the diversity of samples and the heterogeneity of 
assessment instruments. Furthermore, in order to design a thera-
peutic programme with optimal and, at the same time, efficient re-
sults, with the lowest possible cost, our intervention was relatively 
short compared to other research in this field, including fewer ses-
sions (Fung, 2015; Fung & Leung, 2014; Martin & Farnum, 2002; 
Redefer & Goodman, 1989) and with a shorter duration (Funahashi 
et al., 2014; Grigore & Rusu, 2014; Sams et al., 2006; Silva et al., 
2011), which entails a shorter period of exposure to the dog.

Our study is in line with current evidence in the field of 
human–animal interaction, showing the benefits that dogs pro-
vide in therapeutic contexts. Possible explanations have been 
suggested to argue these positive effects. Humans seem to show 
a natural interest in animals. It has been consistently observed 
that children with ASD speak significantly more about dogs than 
about objects or toys, and are happier in the presence of the ani-
mal (Martin & Farnum, 2002). When they can choose freely with 
whom to interact, they relate more to animate beings than to toys, 
opting more for dogs than for contact with people (Prothmann, 
Ettrich, & Prothmann, 2009). In other research, it was found that 
these children smile more frequently in sessions with dogs than 
in those in which only the therapist is present (Stevenson, Jarred, 
Hinchcliffe, & Roberts, 2015). Dogs have also developed a natural 
tendency towards relationships with human beings, proving them-
selves to be friendly and offering continuous unconditional sup-
port (Fine, 2010; Friesen, 2010). In addition, the dog's behaviour 
consists of non-verbal actions, based on the use of the body, sim-
ple, predictable and interpretable for the sample more easily than 
the diverse and complex range of human reactions and intentions 
(Berry, Borgi, Francia, Alleva, & Cirulli, 2013; Prothmann, Ettrich, 
& Prothmann, 2009; Redefer & Goodman, 1989). Therefore, for 
children with ASD, the relationship with the dog is less challeng-
ing; this encourages the development of a calm therapeutic envi-
ronment (Friesen, 2010). Similarly, a study of individuals with ASD 
showed that interaction with dogs is useful for the management 
of stress, with relevant results at the neuroendocrine level, since 
it significantly reduces cortisol levels (Viau et al., 2010). The con-
struction of a relaxing, familiar area could motivate the child to 
communicate and initiate activities with people, contributing to a 
greater understanding of his/her surrounding environment, as well 
as to the acquisition and training of social skills.

These results should be interpreted with caution due to the 
following limitations. The principal limitation was the absence of a 
control group, so it is not possible to ascertain the influence on the 
results of other treatments that participants received, such as phar-
macological therapy. A second limitation was the lack of information 

on potentially important data for the study's findings, such as the 
severity of the diagnosis. The participants were a non-probability 
convenience sample. The sample consisted of children with ASD 
receiving treatment in a single therapeutic unit, of reference for a 
small geographical area, recruited by a non-random technique and 
predominantly male participants, owing to which our results may 
not be generalisable for the different types of treatment settings 
for ASD in Spain or for all children with this health condition in the 
ages analysed.

Another limitation was the inclusion of children with probable 
ASD. Most children are referred to the unit with the diagnosis of 
ASD previously confirmed by specialist physicians or multidisci-
plinary teams. When children are referred with probable ASD, the 
unit's specialist physician conducts a comprehensive diagnostic 
assessment, implemented during a period of time ranging from 
one to several weeks, through multiple sources of information 
(e.g. interviews, standardised instruments, assessment of co-oc-
curring health conditions, observation in different settings and 
report from the pre-school or school). However, to comply with 
the key principle of early access to therapeutic care, children with 
probable ASD begin therapy quickly after referral, including the 
intervention analysed in this investigation, so they usually begin 
the AAI before completing the diagnostic assessment. It should 
be noted that all participants received a definitive diagnosis of 
ASD before the end of the study. Another limitation to consider 
is the variability in the number and length of AAI sessions. Finally, 
this study did not include a post-intervention follow-up. Although 
the benefits were substantial, conducting follow-up assessments 
over a long period of time enables the extent to which these 
positive findings are maintained after the end of the study to be 
determined.

More research is required in order to overcome the limitations 
mentioned above and validate the results of our pilot study. The next 
step should be to conduct a randomised controlled trial, with long-
term monitoring, that explores the impact of dog-assisted therapy 
in children with ASD at the earliest ages. As a comparison group, it 
could include children from the same study population, but who are 
on the waiting list to receive AAI. In addition, although our research 
substantially exceeded the average sample size of the previous liter-
ature (Hallyburton & Hinton, 2017; O'Haire, 2013, 2017), large-scale 
experimental designs should be used, with a larger sample from dif-
ferent therapeutic units in the country, to favour the generalisability 
of the results and provide a stronger evidence basis for the effec-
tiveness of this intervention.

In conclusion, this research reveals that the early application 
of an intervention based on therapy dogs is feasible in children 
with ASD and seems to significantly improve communication and 
social interaction skills, both seriously compromised in the study 
population. As these are essential factors for daily performance 
in social life, this intervention could act as a facilitator of social 
participation. The results indicate the positive impact of AAI in 
the area of   social functioning, suggesting that it may be a benefi-
cial non-pharmacological therapy as a complementary approach 
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within community care for children with ASD in the first years of 
their life.
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