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A Review of Studies Conducted with Animal Assisted
Interventions for Children with Autism Spectrum Disorder

Otizm Spektrum Bozuklugu Olan Cocuklara Yonelik Hayvan Destekli
Miidahalelerle Yiiriitiilen Arastirmalarin incelenmesi

Damla Cetin '®, Selmin Cuhadar'®

Abstract

The aim of this study is to examine the studies’ effects of the practices offered through animal assisted interventions to children
with autism spectrum disorder between 2000 and 2019 in terms of demographic, methodological and results variables. In this
context, 11 articles meeting the inclusion and exclusion criteria were reviewed and analyzed descriptively. As a result of the
analysis, it was determined that the animal assisted interventions used in all studies except one study had a positive effect on the
target skills of the participants with autism spectrum disorder and provided improvement. However, it was determined that most
of the studies were designed with single-subject research models such as the AB and ABA models, which were considered to be
weak in terms of the most basic and experimental control, and some studies were not reported as reproducible. In this respect,
it is thought that more reproducible studies are needed to test the effects of animal assisted interventions, and to report the
participant characteristics, baseline and implementation phases in more detail and clearly.
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0z

Bu calismanin amaci, 2000-2019 yillan arasinda otizm spektrum bozuklugu olan cocuklara hayvan destekli miidahaleler
aracihiyla sunulan uygulamalarin etkisini tek- denekli arastirma modelleriyle sinayan calismalari demografik, yontemsel ve
bulgu degiskenleri agisindan incelemektir. Bu baglamda yapilan alanyazin taramasinda dahil etme ve hari¢ tutma kriterlerini
karsilayan 11 makale incelemeye alinmis ve betimsel olarak analiz edilmigtir. Analiz sonucunda, bir calisma diginda tim
calismalarda kullanilan hayvan destekli miidahalenin otizm spektrum bozuklugu olan katiimalarin hedef becerilerinde olumlu
etki yarattigi ve gelisim sagladigi tespit edilmistir. Ancak, arastirmalarin cogunun AB ve ABA modeli gibi en temel ve deneysel
kontrol agisindan zayif olarak nitelendirilen tek- denekli arastirma modelleri ile desenlendigi ve bazi arastirmalarin yinelenebilir
ozellikte raporlanmadigi belirlenmistir. Bu dogrultuda hayvan destekli miidahalelerin etkilerini sinayan, katilima dzellikleri,
baslama diizeyi ve uygulama evrelerinin daha ayrintili ve agik bir bicimde rapor edildigi yinelenebilir 6zellikte daha fazla sayida
aragtirmaya gereksinim oldugu disiinilmektedir.

Anahtar sozciikler: Otizm, otizm spektrum bozuklugu, hayvan destekli aktivite, hayvan destekli terapi, hayvan destekli miidahale
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ACCORDING to the theory that supports human-animal interaction, human-animal
interaction has positive physical and psychological outcomes. This theory suggests that
humans see animals as non-judgmental social interaction partners [Tohum Autism
Foundation (Tohum Otizm Vakfi (TOV) 2019]. One of the documented benefits of
interacting with animals is the fact that having a pet, and especially being in physical activity
with that animal, makes people feel good and has many positive effects, some of which
are preventive and some healing (Nimer and Lundahl 2007; VanFleet and Faa-Thompson
2010, O’Haire 2013, Davis et al. 2015, Fine 2015, Hajar 2015, Mey 2017, TOV 2019). In
addition to these positive effects, pets provide unconditional love and affection, alleviate
loneliness, reduce stress, anxiety and depression, encourage social interaction, exercise and
entertainment (Jessen et al. 1996, Headey 1999, Morrison 2007). The beneficial effects of
interaction with animals have been documented by both past and present researches, and
these studies have been examined in the studies of Morrison (2007) and Purewal et al.
(2017). In addition to the findings indicating children who keep pets at a young age have
stronger social skills, researches reveal that looking after an animal helps children grow up
more actively and safely, and can provide valuable friendships for the elderly and adults [Mey
2017, Purewal et al. 2017, Wanser et al. 2019, Human Animal Bond Research Institute
(HABRI) 2020]. So much so that just watching animal activities, playing with animals,
loving or caressing them lowers cortisol levels and reduces stress by increasing serotonin
production [Centers for Disease Control and Prevention; House and Landis, 1988; Serpell,
1991; McNicholas et al. 2005; Wells,2011, Barton and Behravesh 2017, National Institutes
of Health (NIH) 2018, National Center for Emerging and Zoonotic Infectious Diseases
(NCEZID) 2019, Casciotti and Zuckerman 2020, HABRI 2020]. Research results reveal
that pet owners have lower blood pressure and heart rate than those who do not own one,
and people with hypertension have lower blood pressure when petting their dogs (Allen
et al 2002, Wright et al. 2007; Levine et al. 2013). As a result of a study conducted by
Qureshi et al. (2009) with 2400 cat owners, it was found that cat owners have a lower risk
of decease from cardiac disease than people who do not have a cat. Studies have also shown
that children who grow up in a home with a dog or cat are less likely to be susceptible to
allergic reactions (Hasselmar et al. 1999, Remes et al. 2001, McNicholas et al. 2005; Lodge
and Grace 2012, Hajar 2015, NIH 2018, Casciotti and Zuckerman 2020, HABRI 2020).
Related to the research results that reveal all these positive effects, efforts are being made to
bring specially trained animals at an increased rate to the environments such as educational
institutions (Delta Society 2019), hospitals, nursing homes, etc. (Barak et al. 2001, Edwards
and Beck 2002, Serpell 2006, Friedmann and Son 2009, Wells 2009, Hajar 2015).

The inclusion of animals in therapeutic activities are comnined under a more general
expression, “Animal-Assisted Intervention (AAI)” which includes both animal-assisted
therapy and animal-assisted activities (Kruger and Serpell 2010, Griffin et al. 2011,
Karayagiz-Muslu and Conk 2011, O’'Haire 2013). Differences in terms and definitions
cause confusion. For this reason, the Delta Society, the largest organization responsible

for the certification of therapeutic animals in Australia, defined “animal-assisted therapy”,

Psikiyatride Giincel Yaklasimlar - Current Approaches in Psychiatry



Animal Assisted Interventions for Children with Autism Spectrum Disorder 621

“animal-assisted activity” and “animal-assisted interventions” to standardize terminology
as follows: Animal-Assisted Therapy (AAT) is a target-oriented intervention in which an
animal that meets certain criteria participates in treatment as part of the process. Animal-
assisted therapies are directed or applied by professionals specialized in this field (Delta
Society 2009). Animal-Assisted Activities (AAAs) are activities that provide opportunities
for improving the quality of life, education, entertainment and/or motivational therapeutic
benefits. Basic features of animal assisted activities are that there are no specific treatment
goals, it is voluntary and the visit is spontaneous. It is practiced with specially trained
professionals, paraprofessionals and/or volunteers (Delta Society 2009). Animal-Assisted
Intervention (AAI) is a target-oriented intervention that deliberately involves animals in
health, education and human services for therapeutic gains in humans. In other words, AAI
is the conscious participation of animals in a part of the treatment process. AAI brings
human-animal teams together in official human services such as AAT or Animal-Assisted

Education.

In addition to the psychological (Odendaal 2000), emotional, social (Zasloff et al. Anderson
and Olson 2006, Walters et al. 2008) benefits of children’s interaction with animals, it also
has a positive impact on their physical health (Gee Harris and Johnson 2007) and reduce
their aggressive and inappropriate behaviors (Katcher and Wilkins 1998). Studies on the
use of AAI in children have focused on Attention Deficit and Hyperactivity Disorder,
emotional and behavioral disorders, language and speech disorders, learning disabilities,
cerebral palsy, psychiatric problems, children with developmental delay and chronic disease,
and Autism Spectrum Disorder (ASD). (Karayagiz-Muslu and Conk 2011, O’Haire 2013).
As of late, attention has been drawn to the subject that children with ASD may benefit from
AAT in their education and daily life (Esposito et al. 2011, Jenkins and Reed 2013, O’Haire
2013).Table 1 summarizes the benefits and effects that interaction with animals provide for

children with ASD.

In the report published by the National Autism Center (NAC) in 2015, it was reported
that some families with a child diagnosed with ASD could see AAI as an option. It was
stated that AATI has begun to be used for individuals with developmental disabilities, which
are applied using horses, dolphins and dogs. AAI is used by different disciplines for different
purposes. However, in order for the practice to be recommended to families, and educators
or experts dealing with children with ASD, a reproducible and sufficient number of studies
that reveal the positive findings and effects of AAI are required.

When the studies in the literature are examined; O’Haire (2013), Davis et al. (2015),
Srinivasan et al. (2018), Dimolareva and Dunn (2020) examined studies researching the
effect of animal-assisted practices on individuals with ASD. O’Haire (2013) examined
14 studies published in peer-reviewed journals and found that animal-assisted practices
provide increased social interaction and communication in individuals with ASD, that
they lead to a decrease in participants’ problem behaviors and stress levels and because
the studies were limited by many methodological weaknesses, more detailed and rigorous
studies ought to be conducted. Davis et al. (2015) assessed 20 studies in terms of
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Table 1. Areas where ASD benefits from animal interaction its effects

Benefiting areas Effects

The interactions between children with ASD and animals may reduce the perception of physical pain, blood
pressure, heart rate, anxiety, depression, cortisol levels and loneliness. In addition, while animals can feel
human emotions such as excitement, joy, and sadness, individuals with autism may not be able to perceive
these emotions in others. From this perspective, contact and interaction with an animal can help individuals
with autism understand emotions and reflect them on to others.

Physical, emotional
and psychological

Animals can increase the desire and ability of children to communicate with others by providing a social
Social interaction communication channel for children with ASD. With the presence of animals, the tendency of children to isolate
themselves from the social environment can be reduced and their social behavior can be increased.

Animals can provide polarization of attention in children with autism, as they offer powerful and multiple

Encouragement - - . .
9 sensory stimuli that counteract the sensory and emotional arousal levels associated with ASD.
Children with ASD may engage in unpredictable behaviors that put them in danger and cause stress in families.
Protection However, animals can oppose the behavior of the child by assuming a protective role in such behaviors. For

example, in behaviors such as leaving home and going in traffic, dogs both take on a protective role for the child
by opposing these behaviors and allow families to notice the situation and intervene.

Interactions such as playing games with animals, looking after or taming animals can improve the motor skills
Self-help of children with autism and meet their needs in daily life. For instance, the process of taming a dog can teach
children skills such as cleaning a food bowl or washing an empty bowl.

Speaking and The presence of animals can provide clear-consistent nonverbal communication cues by reducing physical
communication arousal in the environment. Thus, the level of interpretation and adaptation of children with ASD increases.

A Animals have the ability to inspire and motivate. Because dogs offer unconditional love and are non-
Motivation and

judgmental, they can increase the motivation of children with autism. Especially in animal-assisted treatments,

articipation . - - L
partidp they can increase the motivation of the patient and ensure their participation in the treatment process.

The interactions of children with ASD and them playing a role in animal care support the foundations of healthy
Friendship character development, including trusting, helping, being respectful and responsible. It can also reduce the
sense of loneliness in children with autism.

Adapted from Mey 2017

participant characteristics, dependent-independent variables, study results, and evidence
precision, and stated that the studies reported positive or mixed results and that there was
a methodological flaw in the literature, and this created the need for additional inquiry
while determining the effectiveness of the intervention. Srinivasan et al. (2018) examined
the studies testing the effects of horse therapy on individuals with ASD and as a result of
the examination, they stated that horse therapy has positive effects on behavioral skills and
to a certain extent on social communication in individuals with ASD, but there is limited
evidence for its positive effects on proprioceptive sense (the sensory system that gives our
brain the necessary information about our body position and movements - self-sense),
cognitive and functional skills. Dimolareva and Dunn (2020) evaluated 16 studies carried
out with 489 participants that are diagnosed with ASD in terms of the therapeutic values
achieved and found that the effect size of AAI for the improvement in social interaction
and communication and the reduction in ASD symptoms in participants was slight, hence
slight improvements in social interaction and communication for children with ASD.

Studies in Turkey on the effects of the animal-assisted application on individuals with
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ASD have yet to exist. Studies in Turkey about animal-assisted applications are solely
information-oriented and based on an explanation of the subject. These are as follows;
Cevizci et al. (2009a), Cevizci et al. (2009b), Karayagiz-Muslu and Conk (2011), Ozkul
(2014), Elitok (2017), Akkus et al. (2018), Demiralay and Keser (2019), Cakict and Kok
(2020).

The only study on the application of AAI education in Turkey is an international Erasmus+
Project named “Animal Integration in the Educational Program - ZORO” conducted
between 2015-2017, aiming to train teachers and other professionals working with people
with special education needs in the integration of animals into education. There is no study
examining the effects of applying AAT on individuals with ASD. In the literature, it is seen
that there is a great increase in studies conducted especially after 2019. However, it is seen
that there are methodological inadequacies in existing studies investigating the effects of
AAIL In order for the application to be in the category of scientifically based applications,
more researches should be conducted by more research groups and more methodically
reproducible. Although an increase in studies can be seen in recent years (Akkus et al. 2018,
Souza-Santos et al. 2018, Demiralay and Keser 2019, Kwon et al. 2019, Pan et al. 2019,
Cakict and Kok 2020, Dimolareva and Dunn 2020), it is thought that it is necessary to
examine the use and effects of AAI in children with ASD, guide future researches and
provide methodological characteristics suitable for reproducibility and reveal the current
situation. Single-subject studies are studies that enable each participant to self-control by
making repeated measurements under standard conditions, allowing to change behavior
or to demonstrate the effectiveness of teaching practices (Tekin-Iftar 2018). Horner et al.
(2005) stated that single-subject research models are important and powerful models used
to develop applications in the field of special education for individuals with special needs
and their families. These models, which enable to examine interventions for exceptional
groups such as individuals with special needs, can also provide evidence-based results that

can improve special education practices.

For this reason, in this study, it was aimed to make a comprehensive descriptive analysis by
examining the studies that test the effect of AAI on children with ASD via single-subject
research models in terms of demographic, methodological and findings variables. During
the literature review, only one study before the year 2000 was found to be examining the
effect of animal-assisted interventions on individuals with ASD and designed with one of
the single-subject research methods; the year 2000 was accepted as the beginning since the
full text of the literature was not accessible; as the reporting process of the research began
in 2019, the included studies were terminated in 2019. Answers to the following questions
related to the purpose of the research were sought: (a) What are the characteristics of the
participants (age, gender, intelligence quotient, type of disability, problem behaviors)? (b)
What skills are aimed to be taught in the interventions? (c) What single-subject research
models are the studies designed with? (d) Where, by whom, and for how long the research
was generally conducted? (e) What are the characteristics of the animals used in the studies?

(f) What are the findings of studies regarding monitoring, generalization, application
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reliability/interobserver reliability and social validity? (g) How did the efficacy findings
from the studies result?

Method

Literature review process

Two phases were followed in the determination of the articles. In the first phase,
electronic databases such as EBSCO, Elsevier, Springer, Sage Journals, TRDizin, Sobiad,
ASOS were scanned through the “Trakya University Library Databases Mass Scan”
systems. While searching, the keywords “Animal-Assisted and Autism”, “Animal Assisted
Intervention” “Animal-Assisted Intervention and Autism” were used and 65 results were
listed. Of the 65 results obtained 27 articles that are accessible as the full text were found.
While three of the 27 articles were anthologies, 16 were experimental studies, eight
were studies designed with single-subject research methods, and these were the ones
that are included in the study. In the second phase, the bibliographies of the 27 articles
found were also scanned, and the articles that were carried out with a single-subject
research design were determined, and the articles that could not be found in the first
step were searched through Google Scholar. Three more fully accessible articles designed
with single-subject research models were reached. As a result, 11 articles that are fully
accessible and designed with single-subject research models were accessed and included
in the study. The scanning process is given in Chart 1.

*First scan

*Fully accessible texts

eIncluded in the first literature
scanning

*Included in the second literature scanning

Inclusion and exclusion criteria

Chart 1. Literature review process

The criteria taken into consideration for the inclusion of the articles in the study are as
follows: researches published between 2000-2019, published in English and Turkish
languages, published in peer-reviewed journals, designed with single-subject research
models, participants have ASD diagnoses (those who have an additional disability besides
ASD are also included). Prior to the year 2000, only one study that examined the effect

of animal-assisted interventions on individuals with ASD and was designed with one of

Psikiyatride Giincel Yaklasimlar - Current Approaches in Psychiatry



Animal Assisted Interventions for Children with Autism Spectrum Disorder 625

the single-subject research methods was accessible. Though, since the research is not fully
accessible, the 2000s has been chosen as the starting year for researches on AAI, whose
visibility has gradually increased in the literature, beginning from the 2000s. Since the
reporting process of the research began in 2019, the included studies were terminated
in 2019. Since there were pre-DSM-5 diagnoses among the participants in the included
studies, diagnoses gathered under ASD such as Pervasive Developmental Disorder, Autistic
Disorder, Asperger Syndrome, Rett Syndrome, Childhood Disintegrative Disorder, and
Not Otherwise Named Pervasive Developmental Disorders are indicated with their exact

same names from the study examined.

The criteria taken into account in excluding the articles are as follows: The studies are
not designed with one of the single-subject research methods, the execution of the research
is not with an actual therapy animal but with a simulation, animal figure toy, robot, etc...
Regarding the inclusion and exclusion criteria, 11 articles that make up the research data were
tabulated and described based on their “Findings Regarding Demographic Characteristics,
Findings Regarding Methodological Characteristics”.

Descriptive analysis process

Determined articles were assessed in terms of demographic characteristics such as
age, number and gender, diagnosis, intelligence quotient, problem behaviors; and
methodological characteristics such as research model, dependent variable, independent
variable, animal characteristics, timespan, environment, practitioner, social validity-
permanence-generalization-reliability, results. Assessment results are given in Table 2

and Table 3.

The intercoder reliability

Each of the articles was read and evaluated by the lead author based on the variables included
in the descriptive analysis process. Approximately 45.5% (n=>5) of the articles examined by
the lead author and included in the research process in order to determine the reliability
and to prevent any subjectivity or bias that may arise during the descriptive analysis process,
articles were examined by the randomly assigned second author in terms of the criteria in
the descriptive analysis process. The cohesion level of the results on the records made by
the two authors was determined. Intercoder reliability was found to be approximately 88%.

In the reliability measurement, [consensus/(consensus + disagreement) x 100] formula was

used (Wolery et al.1988).

Results

The findings of 11 studies examining the effects of animal-assisted interventions on children
with ASD regarding demographic, methodological and findings variables are explained in
detail under the respective titles.
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Table 2. Demographic features

Researcher-year Age Number-  Diagnosis Intelligent  Problem behaviours
gender score

Martin and Farnum

(2002 3-13 10(2G8B)  7PDD-2asperger-1ASD - -

Sams et al. (2006) 7-1322(9) ASD (+2 serebral palsy) - -

o 2 Tasperger-8kanner+ )
Krikova et al. (2010) 7-13 9(4G5B) intellectual disability

34 ASD (2 Asperger - 6

Viau 2010 3-14 42(5G37B) PDD) - -
Silvaetal. (2011) 12 1(8) ASD - Aggressive behavior, anxiety
Kern (2011) 3-12 24(6G18B) ASD - -

Displaying any destructive behavior
Jenkins and Reed (2013)  6-14  7(1G6B) ASD - (eg aggression, stereotype) that is not
suitable for the environment

Tension of facial muscles, fingers closing,

Holm et al. (2014) 6-8  3(B) ASD - face hitting, nose pushing, clapping,
echolalia, putting object in mouth
Grigore and Rusu (2014)  7-8  3(1G28B) ASD 85-115 (rying, echolalia, loud noises

Llambias et al. (2016) 48  7(3G4B) ASD +2 ADHD - -

ASD + intellectual
Fung (2017) 8-10 2(B) disability - -

G: Girl, B: Boy, ASD: Autism Spectrum Disorder, PDD: Pervasive Developmental Disorder, ADHD: Attention Deficit and Hyperactivity Disorder Note:
Articles have been listed from past to present by publication year. The “+"sign refers to other disabilities with ASD

Demographic characteristics

Findings regarding demographic characteristics were assessed based on participant
characteristics as seen in Table 2, and the information in the table was summarized. When
analyzing participant characteristics, variables were considered in four separate categories:

age and gender, number and diagnosis, intelligence quotient, and problem behaviors.

Age and gender

The ages of the participants were given in all studies; Information on gender was not given
in only one study. When the age group distribution of the participants is examined, it is seen
that in all 11 studies ages of the participants are between 3-14. When assessed in terms of
gender, apart from the study in which gender information is not provided, it is seen that 22

of 108 participants are girls and 86 are boys.
Number and diagnosis

The number of participants was between 1-3 in four of the studies; between 7-9 in three; 10
in one; between 22-24 in two and 42 in one. When the disability types of the participants are

Psikiyatride Giincel Yaklasimlar - Current Approaches in Psychiatry



627

Animal Assisted Interventions for Children with Autism Spectrum Disorder

88°0 JUsD1Ja0d

uoe[3110)
+ 15911-159) . ) JopnIsul
9%LL 0l ‘6 bupry  anua> buipry uIw09/v /v 3sloy 3|tyoid Aosuag gy (LL07) way
Buijiws
‘SnJ0J [ensiA
101ARY3] 3A0|
‘UoiIRIISR J|3s
+ 60 - - - ‘bupyoo
ANISSISqO ‘Bulpws
‘sppafqo/asidesayy
U 19311331 9y} sp1emoy (1L02)
15160j0As4 uBWIedI| uIw §/9/9 lopeiqe 81g boq  Joineyaq anissalbby qv ‘[P 13 BAJIS
+ - - - -
- dWoH eyey - bog [9A3] |0s11I0) vay  (0L07) neip
s ] o ] UIW Opz/ Saam (0L07)
13Ype3] § 100y 0 SUuoISsas | + bid eauing 101ARY3( [BPOS qy e 13 eaoysay
16°0=
Juondesdul
+ [enog - - - uiw Uo1IRIAUI [e10S
86°0= 6§97/ (pam 1ad 1qqey ‘abenbue| “ylom BUEIEEN (90027)
13sn abenbue] 1sidesay) |00YDS  UOISSS]) SY9am G| - boq eweyy 1o0jow ‘K10suas buneuiayy  °|e1a swes
alouby
/ uonsanb
e burlamsue ‘xajuod
+ %¢°L6 - - - J01no buyeads
(unw)saynuiw ‘bupyeads ‘buriamsue (2002)
GL/SY9am ‘bupjoo| ‘buiybne|  s)uswainseaw wnu.eq
1sidesay) jooyds GL/UOISS3S G - boq  ‘buiypnoy ‘buiddep) pajeaday  pueuiely
nsuseIRY) d|qenea 9|qeuea |1opow 1edf -
s)nsay ‘Aypqelpy  usp ¢ ‘'S J3uoIMRI{  JUSWIUOJIAUT uedsawi) lewuy  judpuadapu| Juapuadag pIeasay  Jaypieasay

sain)eay [ed1bojopoyIa|y € 3|qel

Psikiyatride Giincel Yaklasimlar - Current Approaches in Psychiatry



Jeak uopedtjgnd Aq juasaid o3 ysed Wwoiy pajsi| 18 SIPIY 30N AIUASISU0 (U )| “ANjiqerja! uoredddy Yy U3AIISGOIAU] 0] ‘UOIIZI[RIFUID :"UID) ‘DUIUBLLII d ‘AMPI[BA [BPOS “A'S

Cetin and Cuhadar

%€ 66
SI01ARYAq
+ |enosu + o+ -
%6'L6 13A311331 U3p|09
SI0IARYIq plosieak 6 SI0IARY3q
[eDoS 1sidesay) |0OYDS  UIW (7 /SUOISS3S £7 + bog wi|qoid pue [epos vay  (£107) bunq
we6Y Jopnisul
+ %1960l + 4+ ampalgng buipry SI0IARY3q auljaseq (9107) e
+ wsidesay]  anudd buipry uiw 09-St - ENWT] uonedpiyied aidniny 13 seiquiey]
lopeiqe avy
+ %08 0l - - - ENIE 3jew pjo sieak 7 pue  (yL07) nsny
1sidesay] JuBWIel] (U1 GL) /SYIIM (L + bog SI0IARY3q [e1DOS Jygy  pueaiobun
s35anbal [eqIA
‘ynow ui s3(qo ind
"ellejoyd3:y
Bbupnym ‘ysnd asou
‘spuey y1oq yum
. s32e4ns buniiy :q
+ L8001 o ) sisanbai
J0 uonedIUNWWO)
[BCUIA
ulw ‘13buyy deus
gp-0¢/swedpiyed ‘sapsnu [epey (¥102)
a1u3) buipry £13A3 10} Yoamy - 3SI0H ayy buruayybi) :y vgy  [eid wioy
%L'98 4
- '86 + - - Jopnasul aulpseq  (€L07) pavy
ol buiply  anud buipry 6 - 3SI0H JejSiueiARp [9UID) adiyny  puesupjuaf
asay fpgepy w4 ws SISUIRIRYD 3|qeuep 19poy 183\ -
J3UONIDRIJ  JUSWUOIIAUT uedsauwi| [ewiuy  Judpuadapu|  3|qeuepJudpuadaq PIeasay  Jaypieasay
1IsLRPRIRY 9[qenea d|qeriea |opowt Jeak -
s)nsay ‘Ayqelpy  usn ¢ A'S  Jauomipeld  JusWUOAIAU uedsawi] Jewuy  judpuadapu Juapuadag pIeasay  Iaydieasay

628

panunuo) *s ajqel

Psikiyatride Giincel Yaklasimlar - Current Approaches in Psychiatry



Animal Assisted Interventions for Children with Autism Spectrum Disorder 629

examined in all studies, the ASD diagnoses of the participants and the additional disability
types they had are given in Table 2. The total number of participants in the studies reviewed
is 130.

Intelligence quotient

In only one of the studies, the intelligence quotients of the participants were included and
it was stated that the intelligence quotients of all participants in that study were between
85-115.

Problem behaviors

When problem behaviors are assessed, only two studies reported problem behaviors, and
Table 2 lists what these behaviors are. In the study of Holm et al. (2014), instead of problem
behaviors, the target behaviors families want to see in their children were listed. In the study
of Fung (2017), it was stated that the participants only exhibited “negative behaviors”.

Methodological characteristics

While the findings regarding the methodological characteristics were assessed and analyzed
as seen in Table 3, nine separate categories were taken into consideration: research model,
dependent variable, independent variable, animal characteristics, timespan, environment,
practitioner, social validity-permanence-generalization-reliability and result.

Research model

The AB model was used in three of the reviewed studies, the ABA model in three, repeated
measurements in one study, alternating treatment designs in one study, and the multiple

baseline designs in two studies. In another study, it was stated that the research was designed
using two different models, ABAC and ACAB.

Dependent variable

In three of the studies (Krskova et al. 2010, Grigore and Rusu 2014, Fung 2017) target
behaviors are social/communication skills. The behaviors determined as dependent
variables in the study of Martin and Farnum (2002) are listed and given in Table 3. In
the study of Sams et al. (2006), proprioceptive, vestibular function, sensory-motor work,
language, social interaction behaviors make up target behaviors. In Viau’s (2010) study,
the dependent variable is the cortisol level of the participants. The behaviors that make
up the dependent variable were also listed in Silva et al. (2011), and these behaviors are
given in Table 3. In Kern’s (2011) study, the dependent variable is the sensory profiles
of the participants. While the dependent variable in Jenkins and Reed (2013) is general
behavior, in Holm et al’s (2014) study it is behaviors that families set as goals for their
children. In the study of Llambias et al. (2016), targeted participation behaviors formed

dependent variables.
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Independent variable

In four of the studies (Kern 2011, Jenkins and Reed 2013, Holm et al. 2014, LLlambias et al.
2016) horse therapy made up the independent variable. In five studies (Martin and Farnum
2002, Viau 2010, Silva et al. 2011, Grigore and Rusu 2014, Fung 2017) interventions with
the therapy dog are independent variables. In the study of Krskovi et al. (2010), guinea pig;
dog, rabbit and llama assisted program in the study of Sams et al. (2006) is the independent
variable.

Animal characteristics used

In four of the studies included in the study (Krskova et al. 2010, Silva et al. 2011, Gigore
and Rusu 2014, Fung 2017) the characteristics of the animal used in AAT are given. Among
these studies, the guinea pig was used in the study of Krskova et al. (2010), and the dog
was used in the other three studies. In four studies where characteristics of the animals
were not indicated (Kern 2011, Jenkins and Reed 2013, Holm et al. 2014, Llambias et al.
2016), horses were used in AAI and “Equestrian Training” were introduced instead of the
characteristics of the horses used. While the animal characteristics were not included in the
studies of Martin and Farnum (2002) and Sams et al. (2006), in the study of Viau (2010)
the only given information about the animal was that it is educated.

Timespan

When the number of sessions and timespan of the implementation of the intervention
programs, it was found that the animal-assisted intervention program was applied for 15
weeks in the studies of Martin and Farnum (2002) and Sams et al. (2006); 45 sessions of
15 minutes each in Martin and Farnum’s (2002) study; 2-12 sessions lasting an average of
28.5 minutes in the study of Sams et al. (2006). In the studies of Krskovi et al. (2010) and
Grigore and Rusu (2014), it was found that the application took 10 weeks. It was stated
that the study of Krskovi et al. (2010) consisted of 10 sessions of 240 minutes and that
the study of Grigore and Rusu (2014) included 15 minutes of a various number of sessions
applied to three separate participants (2/3/3 per week). The timespan of the intervention
in three studies (Viau 2010, Silva et al. 2011, Holm et al. 2014) takes 4-6 weeks of time. In
Viau’s (2010) study, no information was given about the number and length of the sessions.
It was informed that the study of Silva et al. (2011) consisted of six sessions of 45 minutes
each, and the study of Holm et al. (2014) consisted of 30-45 minutes of separate sessions
(1/3/5 per week) for each participant were held for four weeks. The number of sessions of
the intervention program applied in the study of Jenkins and Reed (2013) was not revealed,
it was observed that 60-minute sessions were applied for nine weeks. In Kern (2011) 24
sessions of 60 minutes for 24 weeks were conducted; In the study of Llambias et al. (2016), it
was observed that the number and duration of the sessions were not given, the intervention
was applied from the graphs between 26 July and 23 November, and the session lengths
were 45-60 minutes. Lastly, Fung’s (2017) study was stated to consist of 23 sessions of 20
minutes were applied. Among the interventions applied to the participants, considering the
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number of sessions; the shortest intervention program lasted four weeks (Viau 2010) and

the longest intervention program lasted 15 weeks (45 sessions) (Martin and Farnum 2002).
Environment

It is observed that animal-assisted interventions with dogs or guinea pigs (Martin and
Farnum 2002, Krgkovi et al. 2010, Silva et al. 2011, Grigore and Rusu 2014, Fung 2017)
were carried out in school or treatment center; Interventions with horses (Kern 2011,
Jenkins and Reed 2013, Holm et al. 2014, Llambias et al. 2016) were carried out in the
equestrian center in parallel. Only in Viau (2010), “home” was chosen as the setting among
the interventions with dogs. Sams et al. (2006) used llamas, dogs and rabbits, but researchers
still preferred school as the setting.

Practitioner

When the studies were examined in terms of the practitioner variable, it is observed that the
practitioner is a therapist in four of the studies (Martin and Farnum 2002, Sams et al. 2006,
Grigore and Rusu 2014, Fung 2017), a riding instructor in three of the studies (Kern 2011,
Jenkins and Reed 2013, Holm et al. 2014), a teacher in one study (Krskové et al. 2010), a
therapist and a riding instructor in one study (Llambias et al. 2016), and a psychologist in
another study (Silva et al. 2011). In Viau’s study (2010), on the other hand, no information

was given on practitioner.

Social validity-permanence-generalization-reliability

Of the 11 studies included in the review, only in one study (Llambias et al. 2016) information
on social validity data was presented. It was stated that these data were also collected by
subjective evaluation method. Only in two studies (Llambias et al. 2016, Fung 2017),
permanence data were collected and it was observed that the intervention effects applied
in the studies were permanent. When the studies are examined in terms of inclusion of
generalization data, they were included in three studies (Jenkins and Reed 2013, Holm et
al. 2014, Llambias et al. 2016) and it was determined that the intervention effects applied
in the studies were generalized. Reliability data were not provided only in two of the studies

(Krskovi et al. 2010, Viau 2010).

Results of the studies

When 11 studies examined in the research were evaluated in terms of the results achieved,
it was seen that animal-assisted intervention used in all studies except for one (Jenkins
and Reed 2013) and a positive effect and improvement on target skills was observed in
the rest of the studies. In the study of Jenkins and Reed (2013), the effects of therapeutic
horse riding on the behaviors of children with ASD were examined. As a result of the
research, it was observed that therapeutic horse riding did not have clinically significant
effects on participant desire, off-task behavior, problem behavior, compliance or language

(spontaneous initiations and given responses) during center-based activities and home
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observations. Findings from the timeline of the study showed that therapy was not an

effective intervention to improve performance on the dependent variable.

Discussion

The aim of this study is to conduct a comprehensive descriptive analysis by examining
the effects of the applications offered to children with ASD via AAI with single-subject
research models between 2000 and 2019 in terms of demographic, methodological and
finding variables, contributing to future researches by revealing the state of the current
situation and to evaluate its status within the scope of scientifically based applications. For
this purpose, 11 studies that meet the inclusion criteria of the research published in the
national and international literature have been examined and described in terms of different
variables.

When the 11 studies examined are evaluated in terms of the ages of the participants,
it is seen that all studies have been working with participants between the ages of 3-14.
This is due to the fact that the skills studied in researches are generally communication
and social interaction skills or that individuals in this age group experience a transition
period (Gander and Gardiner 2015) that is an open, developing process that includes
interaction with the environment, friendship, etc. Among the anthologies examined
(O’Haire 2013, Srinivasan et al. 2018), it was observed that the participants of the studies
are in the same age group, and that out of the studies examined by O’Haire (2013), only
two studies (Keino et al. 2009, Gabriels 2012) appeared to contain participants aged 16
and 17, respectively. Experimental studies involving participants of higher age groups
have also been found in the literature. For example, Wijker et al. reported that 72 adults
with ASD participated in their research in 2017 and 53 adults between the ages of 18-
60 participated in their research in 2020 and stated that AAI improves and can be used
in adults with ASD. According to Erikson, conducting studies with the participation of
adults and single-subject research designs, such as these studies, enables to see the effects
of AATin terms of problems such as role confusion, isolation, stagnation, and hopelessness
(Gander and Gardiner 2015), while contributing to the literature. will also provide. Apart
from the study contains no information about the gender of the participants (Sams et al.
2006) 22 of 108 participants in other studies were girls and 86 were boys. The number of
male participants is higher than that of girls. It can be explained by the fact that ASD is
seen in boys five times more than girls (NAC 2015).

When participants are evaluated in terms of diagnosis and intelligence quotient, it is
observed that in four of 11 studies (Sams et al. 2006, Krskova et al. 2010, Llambias et al.
2016, Fung 2017) there are also participants with additional disabilities other than autism.
It is seen that autism severity was revealed in two studies (Grigore and Rusu 2014, Fung
2017) and intelligence quotients were revealed in only one study (Grigore and Rusu 2014).
However, the intelligence quotient and as O’Haire (2013) stated severity of autism may
have affected the results of the intervention, which is a limitation of existing research.

Including this information in future researches may provide more inferences about the
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effects of interventions.

When participants in studies are evaluated in terms of problem behaviors, it is seen that
two out of 11 studies (Silva et al. 2011, Grigore and Rusu 2014) revealed information about
problem behaviors. In the literature reviews on the subject (O’Haire 2013, O’Haire et al.
2015, Srinivasan et al. 2018), problem behaviors of the participants were not included in
the review criteria. However, the inclusion of problem behaviors can provide inferences
about the effects of the intervention on these behaviors or that they may be a source of
these behaviors. Thus, researchers can take precautions against the possibility of participants
with ASD exhibiting the same problem behaviors in future studies. On the other hand,
problem behaviors reduce the acceptance of the individual among one’s peers or community
interactions and the possibility of initiating an interaction (American Psychological
Association (APA) 2013). For this reason, it is of greater importance to include problem
behaviors in studies that study social skills.

When the research models used in the studies are examined, it is seen that the most
used models were AB (Krikov4 et al. 2010, Kern 2011, Silva et al. 2011) and ABA (Viau
2010, Holm et al. 2014, Fung 2017). However, according to Gast and Backey (2014), AB
design is the simplest single-subject research design that does not enable to determine
whether the practice is fully effective/ineffective (Rakap 2017). In the ABA model, the
cause-effect relationship between the dependent and the independent variables cannot
be demonstrated entirely, only the connective relationship between the variables can be
explained (Tekin-Iftar 2018). From this point of view, there is a need for studies patterned
with single-subject models that can demonstrate the effects of AAI on individuals with
ASD more effectively. Horner et al. (2005) recommend that single-subject studies should
have the following features in order to form a scientific basis for an application: Defining
the operation of the application, explaining with whom/in what environment/under
which conditions the application will be carried out, showing the implementation of the
application was done according to the plan, explanation of the effects of the application
on dependent variables in cause and effect relationship form, reproducing of the cause and
effect relationships concluded at the end of the study with different researches/research staff
and participants (Kircaali-Iftar 2018). However, based on the comparison of AB models
with baseline and implementation data, the functional relationship between dependent and
independent variable cannot be revealed (Tekin-Iftar 2018). In reviews in the literature
(O’Haire 2013, O’'Haire et al. 2015, Srinivasan et al. 2018), it is seen that most of the studies
examined are designed with an experimental model. Considering the fact that AAI is not
yet a scientifically based application (NAC 2015), utilizing more single-subject research
designs, especially ones that aren't AB model, in the designing of future studies may provide
a stronger scientific basis for AAT

In terms of dependent variables, it is seen that in the studies examined, dependent variable
mostly consists of skills and behaviors that include “social interaction/communication”
(Martin and Farnum 2002, Sams et al. 2006, Krkova et al. 2010, Grigore and Rusu 2014,
Llambias et al. 2016, Fung 2017). This can be correlated with the common symptoms of
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autism, especially deficits in social communication and interaction (DSM-5). The least
studied dependent variable (in a study out of 11 studies (Viau 2010)) appears to be the
cortisol levels (stress hormone secretion level) of individuals with ASD. When evaluated
in the context of the independent variable, dogs were the most utilized species in animal-
assisted interventions (Martin and Farnum 2002, Viau 2010, Silva et al. 2011, Grigore and
Rusu 2014, Fung 2017). This is due to the emotional closeness and attachment of dogs to
humans (Mey 2017, Cakict 2019), and their benefits to individuals with ASD (Mey 2017).
This can be correlated with them having characteristics that will improve quality, life and
well-being and have positive effects on social, emotional and physiological health (Delta
Society 2019). Regarding the characteristics of the animals used in AAI, only four studies
revealed information upon the characteristics of the utilized animals (Krskova et al. 2010,
Silva et al. 2011, Gigore and Rusu 2014, Fung 2017). In these studies, dogs were used in
all but one study. In studies where animal characteristics were not specified, it was seen
that horses were used and instructions of “Equestrian Training” were given instead of the

characteristics of the horses.

In the 11 studies reviewed, in terms of the number and duration of sessions, it was seen
that apart from two studies in which information upon timespan was not given (Llambias
et al. 2016, Fung 2017), it was determined that the intervention was applied for an average
of 10.7 weeks. In the literature review, it was seen that there was no certain information
about the application periods of AAI, and the application periods differed in the studies. In
O’Haire’s (2013) study, apart from the extreme values of 4-48 weeks of implementation, it
was found that the intervention was applied for an average of 12.2 weeks in the studies and
it was stated that the applications were generally short-term. On the other hand, Gabriels
et al. (2015) evaluated the long-term effects (six months) of their 10-week application with
the same participants (Gabriels et al. 2018) and as a result of the research, they found that
there was a 0.1 decrease in the aggressive behavior of children in the therapy group and that
they continued the important developments they exhibit in their social and communication
behaviors.

When the studies are assessed in terms of environment and practitioner, six studies were
carried out (Martin and Farnum 2002, Sams et al. 2006, Krskova et al. 2010, Silva et al.
2011, Grigore and Rusu 2014, Fung 2017) in a school or treatment center; four studies
in an equestrian center; one study (Viau 2010) at home. It is seen that practitioner is a
therapist in four of the studies (Martin and Farnum 2002, Sams et al. 2006, Grigore and
Rusu 2014, Fung 2017), a riding instructor in three of the studies (Kern 2011, Jenkins and
Reed 2013, Holm et al. 2014), a teacher in one study (Krskovid et al. 2010), a therapist and
a riding instructor in one study (Llambias et al. 2016), and a psychologist in another study
(Silva et al. 2011). In one study (Viau 2010), on the other hand, no information was revealed
about the practitioner. Utilization of a guinea pig in one of the AAI applied in the school
or treatment center (Krkové et al. 2010); dog-rabbit-llama in one (Sams et al. 2006); a dog
in the other four applications applied at home can be correlated with the fact that these

animals are suitable for use at school/treatment center/home, depending on their current
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size. In addition, programs utilizing dogs in the classroom have important features as they
focus on children with reading and writing difficulties but who are not part of a remedial
reading program and they aim to improve the confidence, health, and well-being of children
by providing an additional learning window (Delta Society 2019). In the other four studies,
it is seen that the applications were applied in the equestrian center and accompanied by
the riding instructor, due to the use of a horse in the AAIL In this respect, it can be said
that AAI in which horses are used, are more repeatable practices due to the fact that riding
centers and rider trainers are more common than and similar to therapy dogs and therapists
(O’Haire 2013).

In terms of social validity, permanence and generalization data, it is seen that in only
one of the studies (Llambias et al. 2016), all three data were gathered and social validity
data were collected by subjective assessment approach. However, as permanence increases
social validity, social validity also reveals the principle of practicality, one of the principles of
applied behavior analysis, and generalization increases the external validity of the research.
The fact that these data were found in only one of the studies clearly shows that the studies
are limited because of the methodological weaknesses and that more detailed researches
and additional inquiry are needed as revealed by other anthologies in the literature (O’Haire
2013, Davis et al. 2015). In addition, considering that the purpose of every service offered to
children with special needs is to make them gain independence at the level closest to their
peers, to determine to which extent the skills and behaviors taught in the researches serve
the purpose; therefore, it is important to collect social validity data with a social comparison
approach (Vuran and Sénmez-Kartal 2008).

When evaluating the reliability data, it is seen that apart from two studies (Krskova et
al. 2010, Viau 2010), data upon reliability were given in every study. However, specifying
the application reliability data in addition to the inter-observer reliability data will provide
clearer information for the application and show that the research data will be revealed
more effectively. Because while the inter-observer reliability data represent the reliability
analysis for the dependent variable of the study, the application reliability data represent
the reliability analysis for the independent variable of the study (Tekin-Iftar and Kircaali-
Iftar 2017). Therefore, including both reliability data will enable “being technological”
principle of applied behavior analysis and will enable the application of research by different

practitioners.

When 11 studies are evaluated in terms of the results achieved, apart from one study
(Jenkins and Reed 2013), it has been observed that AAI provides positive effects and
improvement/progress is made on dependent variables in all studies. Based on the obtained
results, it can be said that the application of AAI in individuals with ASD is promising.
However, the fact that there are short-term application periods in the studies and lack of
obtaining the social validity/ permanence/ generalization data, cause a matter of question
in the applications. Therefore, more detailed researches are needed in order to establish a
scientific basis. Dimolareva and Dunn (2020), in an up-to-date study in which the researches
examining effects of AAI on the behaviors of children with ASD is compiled, states that
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there is little evidence that the applied AAI dosage plays a role in the AAI effect size, and

emphasized that more data are needed to establish the relationship concretely.

Conclusion

As a result of the literature review, it was seen that all of the studies examined were
conducted abroad. A single-subject study in Turkey regarding the issue has not been
found. When the findings of all studies included in the study are examined; it was
concluded that the interventions provided through the AAI enabled children with ASD
to acquire targeted skills in all studies except for one study. Jenkins and Reed (2013) found
that therapeutic horse riding is not an effective intervention to improve performance in
children with ASD. However, as Cook and Odom (2013) stated, even if it is scientifically
based, no application is effective for every student. Considering that AAI is not a
scientifically based application yet, the fact that only one of the 11 studies examined has
not been found to be effective can be evaluated as the applications involving AAI are

promising for the future.

Based on the results obtained, suggestions for further research are as follows: Participant
characteristics (ASD severity, intelligence quotients and problem behaviors) can be defined
better and more studies could be conducted with adults as a participant group. Studies
addressing different dependent variables other than social communication and interaction
skills could be conducted. The characteristics of the animals used in research could be given
in detail. Studies could be patterned with single-subject research models that are more
effective in terms of experimental control, except for AB and ABA designs. Studies could be
conducted in which researches are reported in a reproducible manner, in which participant
characteristics, baseline level and implementation phases are reported in more detail and

clarity.

References
Akkus A, Kose E, Erdogan M, Tagpinar B, Taspinar, F (2018) Otizm Spektrum Bozuklugunda evcil hayvan destegi. lzmir Democracy
University Health Sciences Journal, 1(3):34-42.

Allen K, Blascovich J, Mendes WB (2002) Cardiovascular reactivity and the presence of pets, friends, and spouses: the truth about cats
and dogs. Psychosom Med, 64:727-39.

American Psychiatric Association (2013) Diagnostic and Statistical Manual of Mental Disorders, 5™ edition. Washington DC, American
Psychiatric Association.

Anderson K, Olson M (2006) The value of a dog in a classroom of children with severe emotional disorders. Anthrozods, 19:35-49.

Barak Y, Savorai 0, Mavashev S, Beni A (2001) Animal assisted therapy for elderly schizophrenic patients: A one-year controlled trial.
Am J Geriatr Psychiatry, 9:439-442.

Barton Behravesh C (2017) Power of the pet: Pets enrich our lives. https://www.huffpost.com/entry/power-of-the-pet-pets-enrich-
our-lives_b_5908a7abe4b084f59b49fcf4 (Accessed 11.09.2020).

Cakicr A (2019) Evcil hayvan beslemenin insan saglidi iizerindeki olumlu etkileri. Atlas Journal, 5(20):518-528.
Casciotti D, Zuckerman D (2020) The Benefits of Pets for Human Health. Washington DC, National Center for Health Research.

Cevizci S, Ergindz E, Baltas Z (2009a) Ruh saghdinin iyilestiriimesinde destek bir tedavi yaklasimi: Hayvan destekli tedavi. Nobel
Medicus, 5:4-9.

Cevizci S, Ergindz E, Baltas Z (2009b) insan saghiginin iyilestirilmesine yonelik hayvan destekli tedaviler. TAF Prev Med Bull, 8:263-272.

Psikiyatride Giincel Yaklasimlar - Current Approaches in Psychiatry



Animal Assisted Interventions for Children with Autism Spectrum Disorder 637

Cook BG, 0dom SL (2013). Evidence-based practices and implementation science in special education. Except Child, 79:135-144.

Davis TN, Scalzo R, Butler E, Stauffer M, Farah YN, Perez S et al. (2015) Animal assisted interventions for children with autism spectrum
disorder: A systematic review. Educ Train Autism Dev Disabil, 50:316-329.

Delta Society (2019) https://www.deltasociety.com.au/ (Accessed 2.03.2020).

Demiralay S, Keser i (2019) Ruh saghgini koruma ve iyilestirmede hayvan destekli uygulamalarin kullanimi. Mediterranean Journal
of Humanities, 9:219-224.

Dimolareva M, Dunn TJ (2020) Animal-Assisted Interventions for school-aged children with Autism Spectrum Disorder: A
meta-analysis. J Autism Dev Disord, doi: 10.1007/510803-020-04715-w.

Edwards NE, Beck AM (2002) Animal-assisted therapy and nutrition in Alzheimer’s disease. West J Nurs Res, 24:697-712.
Elitok B (2017) Otizmin tedavisinde hayvanlarin rolii. Dicle Universitesi Veterinerlik Fakiiltesi Dergisi, 10:163-167.

Esposito L (2011) Introduction. In Animals in Our Lives: Human-Animal Interaction in Family, Community, and Therapeutic Settings.
(Eds. P McCardle, S McCune, JA Griffin, L Esposito, LS Freund): 1-5. Baltimore, Brookes Publishing.

Fine H (2015) Handbook on Animal-Assisted Therapy: Foundations and Guidelines for Animal-Assisted Interventions. Cambridge,
Academic Press.

Friedmann E, Katcher AH, Lynch JJ, Thomas SA. (1980) Animal companions and one year survival of patients after discharge from a
coronary care unit. Public Health Rep, 95:307-312.

Friedmann E, Son H (2009) The human-companion animal bond: How humans benefit. Vet Clin North Am Small Anim Pract, 39:293-326.

Fung SC (2017) An observational study on canine-assisted play therapy for children with autism: Move towards the phrase of
manualization and protocol development. Glob J Health Sci, 9(7):67-86.

Gabriels RL, Agnew JA, Holt KD, Shoffner A, Zhaoxing P, Ruzzano $ et al. (2012) Pilot study measuring the effects of therapeutic
horseback riding on school-age children and adolescents with autism spectrum disorders. Res Autism Spectr Disord, 6:578-588.

Gabriels RL, Pan Z, Dechant B, Agnew JA, Brim N, Mesibov G. (2015) Randomized controlled trial of therapeutic horseback riding in
children and adolescents with autism spectrum disorder. J Am Acad Child Adolesc Psychiatry, 54:541-549.

Gabriels RL, Pan Z, Guérin NA, Dechant B, Mesibov G (2018) Long-term effect of therapeutic horseback riding in youth with autism
spectrum disorder: a randomized trial. Front Vet Sci, 5:156.

Gander MJ, Gardiner HW (2015) Cocuk ve Ergen Gelisimi (Ceviri A Dénmez, N Celen). Ankara, imge Kitabevi.

Gee NR, Harris SL, Johnson KL (2007) The role of therapy dogs in speed and accuracy to complete motor skills tasks for preschool
children. Anthrozoos, 20:375-386.

Griffin JA, Mccune S, Maholmes V, Hurley K (2010) Human-animal interaction research: An introduction to issues and topics. In How
Animals Affect Us: Examining The Influence of Human-Animal Interaction on Child Development and Human Health. (Eds P McCardle,
S McCune, JA Griffin, V Maholmes): 3-9. Washington, American Psychological Association.

Grigore AA, Rusu AS (2014) Interaction with a therapy dog enhances the effects of social story method in autistic children. Soc Anim,
22:241-261.

Hajar R (2015) Animal-assisted therapy. Heart Views, 16(2):70-71.

Headey B (1999) Health benefits and health cost savings due to pets: Preliminary estimates from an Australian national survey. Soc
Indic Res, 47:233-243.

Herzog H (2011) The Impact of pets on human health and psychological well-being: Fact, fiction, or hypothesis? Curr Dir Psychol Sci,
20:236-239.

Holm MB, Baird JM, Kim YJ, Rajora KB, D'Silva D, Podolinsky L et al. (2014) Therapeutic horseback riding outcomes of parent-identified
goals for children with autism spectrum disorder: an ABA'multiple case design examining dosing and generalization to the home and
community. J Autism Dev Disord, 44:937-947.

House JS, Landis KR, Umberson D (1988) Social relationships and health. Science, 24:540-544.
Human Animal Bond Research Institute-Habri (2020) The pet effect. https://habri.org/the-pet-effect/ (Accessed 29.05.2020).

Jenkins SR, Reed FD (2013). An experimental analysis of the effects of therapeutic horseback riding on the behavior of children with
autism. Res Autism Spectr Disord, 7:721-740.

Jessen J, Cardiello F, Baun MM (1996) Avian companionship in alleviation of depression, loneliness, and low morale or older adults in
skilled rehabilitation units. Psychol Rep, 78:339-348.

Karayagiz-Muslu G, Conk Z (2011) Hayvan destekli uygulamalar ve cocuklarda kullanimi. Dokuz Eyliil Universitesi Hemsirelik

Psikiyatride Giincel Yaklasimlar - Current Approaches in Psychiatry



638 Cetin and Cuhadar

Yiiksekokulu Elektronik Dergisi, 4:83-88.

Katcher AH, Wilkins GG (1998) Animal-assisted therapy in the treatment of disruptive behavior disorder in childhood. In The
Environment and Mental Health: A Guide for Clinicians. (Ed. A Lundberg):193-204. Mahwah, NJ, Lawrence Erlbaum Associates.

Keino H, Funahashi A, Keino H, Miwa C, Hosokawa M, Hayashi Y et al. (2009) Psycho-educational horseback riding to facilitate
communication ability of children with pervasive developmental disorders. J Equine Sci, 20(4):79-88.

Kern JK, Fletcher CL, Garver (R, Mehta JA, Grannemann BD, Knox KR et al. (2011) Prospective trial of equine-assisted activities in
autism spectrum disorder. Altern Ther Health Med, 17(3):14-20.

Kircaali-iftar G (2018) Tek denekli aragtirmalarin tarihgesi. In Egitim ve Davranis Bilimlerinde Tek Denekli Arastirmalar. (Ed E Tekin-
iftar):1-10. Ankara, Ani Yayinailik.

Krikova L, Talarovi¢ové A, Olexova L (2010) Guinea pigs-Th e “Small Great” therapist for autistic children, or: Do guinea pigs have
positive effects on autistic child social behavior? Soc Anim, 18:139-151.

Kruger KA, Serpell JA (2010) Animal-assisted interventions in mental health: definitions and theoretical foundations. In Handbook
on Animal-Assisted Therapy: Theoretical Foundations and Guidelines for Practice. (Ed AH Fine): 33-48. New York, Academic Press.

Kwon 'S, Sung 1Y, Ko EJ, Kim HS (2019) Effects of therapeutic horseback riding on cognition and language in children with Autism
Spectrum Disorder or intellectual disability: A preliminary study. Ann Rehabil Med, 43:279-288.

Levine GN etal. (2013), Pet ownership and cardiovascular risk: a scientific statement from the American Heart Association. Circulation,
127:2353-2363.

Llambias C, Magill-Evans J, Smith V, Warren S (2016) Equine-assisted occupational therapy: Increasing engagement for children with
autism spectrum disorder. Am J Occup Ther, 70(6):7006220040p1-7006220040p9.

Lodge DJ, Grace AA (2012) Divergent activation of ventromedial and ventrolateral dopamine systems in animal models of
amphetamine sensitization and schizophrenia. Int J Neuropsychopharmacol, 15:69-76.

Martin F, Farnum J (2002) Animal-Assisted Therapy for children with pervasive developmental disorders. West J Nurs Res, 24:657-670.

McNicholas J, Gilbey A, Rennie A, Ahmedzai S, Dono JA, Ormerod E (2005) Pet ownership and human health: A brief review of evidence
and issues. BMJ, 331:1252-1254.

Mey SC(2017) Animal Assisted Therapy for children with autism. Int J Child Dev Ment Health, 5:29-42.
Morrison ML (2007) Health benefits of Animal-Assisted Interventions. Complement Health Pract Rev, 12:51-62.

Nafsted P, Magnus P, Gaader P!, Jaakola JJK (2001) Exposure to pets and atopy-related diseases in the first 4 years of life. Allergy,
56:307-312.

National Autism Center (NAC) (2019) https://www.nationalautismcenter.org/news/ (Accessed 7.09.2019).

National Center for Emerging & Zoonotic Infectious Diseases (NCEZID) (2019) About pets & people. https://www.cdc.gov/healthypets/
health-benefits/index.html (Accessed 2.1.2020).

National Institutes of Health (NIH) (2018) The Power of pets health benefits of human-animal interactions. News in Health, February 2018.
Nimer J, Lundahl B (2007) Animal-assisted therapy: A meta-analysis. Anthrozoos, 20:225-38.

0’haire ME (2013) Animal-assisted intervention for autism spectrum disorder: A systematic literature review. J Autism Dev Disord,
43:1606-1622.

0'haire ME (2017) Research on animal-assisted intervention and autism spectrum disorder 2012-2015. Appl Dev Sci, 21:200-216.

0'haire ME, Guérin NA, Kirkham AC, Daigle CE (2015) Animal-assisted intervention for autism spectrum disorder. HABRI Central Briefs:
Animal-Assisted Intervention for Autism Spectrum Disorder, 1-8.

Odendaal JS (2000) Animal-assisted therapy - Magic or medicine? J Psychosom Res, 49:275-280.

Ownby DR, Johnson CC, Peterson EL (2002) Exposure to dogs and cats in the first year of life and risk of allergic sensitization at 6 to 7
years of age. JAMA, 288:963-972.

Ozkul T (2014) Tiirkiye'de hayvan destekli terapi uygulamalarindan ornekler. IV. National Symposium of the History of Veterinary
Medicine and Professional Ethics, 21-23 Mayis 2014.

Pan Z, Granger DA, Guérin NA, Shoffner A, Gabriels RL (2019) Replication pilot trial of therapeutic horseback riding and cortisol
collection with children on the autism spectrum. Front Vet Sci, 5:312.

Parker G et al. (2010) Survival following an acute coronary syndrome: A pet theory put to the test. Acta Psychiatr Scand, 121:65-70.

Purewal R, Christley R, Kordas K, Joinson C, Meints K, Gee N et al. (2017) Companion animals and child/adolescent development: A
systematic review of the evidence. Int J Environ Res Public Health, 14:234.

Psikiyatride Giincel Yaklasimlar - Current Approaches in Psychiatry



Animal Assisted Interventions for Children with Autism Spectrum Disorder 639

Qureshi Al, Memon MZ, Vazquez G, Suri MF (2009) Cat ownership and the risk of fatal cardiovascular diseases. Results from the second
national health and nutrition examination study mortality follow-up study. J Vasc Interv Neurol, 2:132-135.

Rakap S (2017) Tek denekli deneysel arastirma yontemleri. In Uygulamali Davranis Analizi. (Eds D Erbas, § Yiicesoy Ozkan): 156-165.
Ankara, Pegem Akademi.

Sams MJ, Fortney EV, Willenbring S (2006) Occupational therapy incorporating animals for children with autism: A pilot investigation.
Am J Occup Ther, 60:268-274.

Serpell JA (1991) Beneficial effects of pet ownership on some aspects of human health and behaviour. J R Soc Med, 84:717-720.

Serpell JA (2006) Animal-assisted interventions in historical perspective. In Handbook on Animal-Assisted Therapy: Theoretical
Foundations and Guidelines for Practice. (Ed AH Fine): 3-20. San Diego, Academic Press.

Silva K, Correia R, Lima M, Magalhdes A, De Sousa L (2011) Can dogs prime autistic children for therapy? Evidence from a single case
study. J Altern Complement Med, 17:655-659.

Souza-Santos C, Dos Santos JF, Azevedo-Santos |, Teixeira-Machado L (2018) Dance and equine-assisted therapy in Autism Spectrum
Disorder: Crossover randomized clinical trial. Clin Neuropsychiatry, 15:284-290.

Srinivasan SM, Cavagnino DT, Bhat AN (2018) Effects of equine therapy on individuals with autism spectrum disorder: A systematic
review. Rev J Autism Dev Disord, 5:156-175.

Tekin-iftar E (2018) AB modelleri. In Egjitim ve Davranis Bilimlerinde Tek Denekli Arastirmalar (Ed. E Tekin-iftar): 155-180. Ankara, Ani
Yayinailik.

Tekin-iftar E, Kircaali-iftar G (2017) Ozel Egitimde Yanlissiz Ogretim Yontemleri. Ankara, Vize Yaymalik.
Tohum Otizm Vakfi (TOV) (2019) Ulusal Standartlar Projesi: Bulgular ve Sonuglar Ozet Raporu 2019 istanbul, Tohum Otizm Vakfi.
Vanfleet R, Faa-Thompson T (2010) The case for using animal assisted play therapy. Br J. Play Therapy, 6:4-18.

ViauR, Arsenault-Lapierre G, Fecteau S, Champagne N, Walker (D, Lupien S. (2010) Effect of service dogs on salivary cortisol secretion
in autistic children. Psychoneuroendocrinology, 35:1187-1193.

Wialters Esteves S, Stokes T. (2008) Social effects of a dog’s presence on children with disabilities. Anthrozoos, 21:5-15.

Wanser SH, Vitale KR, Thielke LE, Brubaker L, Udell MA (2019) Spotlight on the psychological basis of childhood pet attachment and
its implications. Psychol Res Behav Manag, 12:469-479.

Wells D (2011) The value of pets for human health. The Psychologist, 24:172-176.
Wells DL (2009) The effects of animals on human health and wellbeing. J Soc Issues, 65(3):523-543.

Wijker C, Leontjevas R, Spek A, Enders-Slegers MJ (2020) Effects of dog assisted therapy for adults with autism spectrum disorder: An
exploratory randomized controlled trial. J Autism Dev Disord, 50:2153-2163.

Wijker C, Spek AA, Leontjevas R, Verheggen T, Enders-Slegers MJ (2017) The effectiveness of Animal Assisted Therapy in adults with
Autism Spectrum Disorder: Study protocol for a randomized controlled trial. Autism Open Access, 7:5.

Wolery M, Bailey DB, Sugai GM (1988) Effective Teaching: Principles and Procedures of Applied Behavioral Analysis with Exceptional
Students. Boston, Allyn and Bacon.

Wright JD, Kritz-Silverstein D, Morton DJ, Wingard DL, Barrett-Connor E (2007) Pet ownership and blood pressure in old age.
Epidemiology, 18:613-618.

Zasloff RL, Hart LA, Dearmond H (1999) Animals in elementary school education in California. J Appl Anim Welf Sci, 2:347-357.

Z0RO0 (2017) Egitime hayvan entegrasyonu kilavuz kitabi (Animal integration in the educational programme-ZORO0) (2017) Erasmus+
Projesi.

Authors Contributions: The authors attest that they have made an important scientific contribution to the study and have
assisted with the drafting or revising of the manuscript.

Peer-review: Externally peer-reviewed.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authosr declared that this study has received no financial support.

Psikiyatride Giincel Yaklasimlar - Current Approaches in Psychiatry



