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Abstract

There is growing interest in the value of assistashogs, therapy dogs, and untrained pet
dogs, for supporting children with specific nedgssearch in this area focuses almost
exclusively on the effect of dogs on child well4hgiand quality of life. The lack of research
reporting the role of dog quality of life in thigmamic limits the development of best
practice guidelines. Little attention has been paithe risk from structured and unstructured
exposures to children for dog quality of life tasbprotect the well-being of both parties and

maximize the quality of interactions to enhancedheutic effects.

This systematic scoping review searched five datdto address the question ‘what is the
risk from child-dog interactions to the qualitylé of assistance, therapy and pet dogs?’ The
review identified that there is limited specifidgesttific investment in understanding the
relationship between child-dog interactions and goglity of life. Of the five relevant

articles that were identified specifically addregsihis issue, two looked at aspects relating
to quality of life of dogs living in family homegl=pet dogs, 1=trained assistance dogs). The
remaining three papers reported factors relevaqu#dity of life of trained dogs working in
structured therapy sessions. Specific child-dogratdtions may be important risk factors to
consider in relation to dog quality of life, speécdily interactions involving unprovoked child
attention (e.g., rough contact), interactions amdrenmental predictability (e.g., meltdowns
and recreation time) and child initiated games.(é&gess up’). Identifying and monitoring

the intensity and frequency of these interactioay e important for protecting dog quality

of life in the therapeutic and home environment.

Keywords: assistance dogs; pet dogs; therapy dogs; quallitfepthild-dog interactions,

well-being.
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Introduction

There is growing scientific and societal interesthie importance of assistance dogs, therapy
dogs (Sachs-Ericsson et al., 2002; Berry et all32Burgoyne et al., 2014; Audrestch et al.,
2015) and pet dogs (Carlisle, 2015;Wright et &11%, Hall et al., 2016; Purewal et al., 2017;
Ward et al., 2017; Silva et al., 2018) for promgtohild quality of life, particularly those

with specific needs, such as autism spectrum desdf@'Haire, 2013). The training received
and types of roles these dogs are expected tbdutfivaried. Whereas assistance dogs
working in animal assisted interventions, alsonref to as service dogs in some literatures
(not to be confused with military or police workidggs), are typically trained to perform
certain tasks with their handler in the home enmvinent (e.g., assisting with crossing the
road, providing deep pressure therapy during medtgoor times of anxiety) on a daily basis,
therapy dogs work closely with an adult handlerpwias been trained to deliver specific
therapies, usually within structured relatively gks®essions in a clinical/therapeutic setting.
The specific training received by assistance ardathy dogs will be partly determined by the
specific organisation, the standards of practidéred by Animal Assisted Intervention
International (2019) offer little distinction inaining practices between the two. In contrast,
pet dogs typically receive no formal training, ey offer informal emotional support

within the day to day home environment.

The complex nature of the environment in which ¢hésgs work or live, inevitably means
their sensory systems are taxed with novel andhpiatly emotionally arousing stimuli,
which may place them in frequent or chronic stafestress (Mills et al., 2012), which can
have long term effects for the animal’s qualitylitd. In order to form a comprehensive
regulatory framework in which to practice animadiaged interventions (AAIl) with dogs, it is
essential that we identify the specific risk fast@re., triggers) in interacting with children
which may have an immediate effect on dog well-p&ind general quality of life. Not only
will this inform appropriate care practice from tthe@g’s perspective, but it will also reduce
risk of harm to the child which is associated witteracting with a stressed dog (i.e., dog
bites), and improve the quality of therapy throtigé promotion of a mutually beneficial and

positive environment.

Whilst research has identified a number of riskdexcin dog management which can

increase dog stress, such as spatial restrictsmegal isolation, changes in routine (Beerda et
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al., 1999a,b), loud noises and unexpected everisr@3 et al., 1998a; Blackwell et al.,
2013), there appears to have been little attemtsod to the risk factors associated with child
interactions. Additionally, methods to measure dtvgss in controlled laboratory type
environments often focus on assessment of immeledtavioral or physiological responses;
whereas for dogs performing long-term therapeutited it may be more appropriate to
consider broader and enduring effects on qualitif@fin terms of immediate behavioral
responses, it is widely suggested that a rangeg@behaviors such as shaking, cowering,
scratching, yawning, vocalisations, biting, as veslimore subtle behaviors such as lying
down, pawing, moving close to handlers/owners Kitig and lip-licking may indicate stress
in the dog (Hargrave, 2015; Beerda et al., 2000)véVer, the ability to identify these
behaviors may be problematic particularly for umea owners/handlers, and the behavioral
signs associated with low level stress are oftessed (Kerswell et al., 2009; Mariti et al.,
2012). Physiological responses associated witBstredogs include changes to urinary
epinephrine to creatinine ratios, urinary cortigotreatinine ratios (Beerda et al., 2000),
salivary cortisol and heart rate (Beerda et alO8H). However, the ways in which stress are
evidenced can be highly variable between dogs (Beetral., 1997) and physiological
measures may be a better proxy of arousal ratherémotional valence (Beerda et al.,
1998a; Hewison et al., 2014; Barnett and Hemswd®BR0), as such a triangulation of

measures may be the most reliable form of assesgMéls et al., 2014).

QoL is a multi-dimensional concept which encapsdatatisfaction across a number of
domains (e.g., psychological, physical and sog&#n the circumstance, and so it may be a
preferable point of reference than the dog’s prajsiell-being when examining the effect of
risk factors on dogs working in a long-term rodonetheless, assessing QoL in companion
animals is subject to two fundamental barrierssthiy QoL is notoriously challenging to
define, particularly in the animal population (MdMn, 2000, Taylor and Mills, 2007),
because the widely used definition provided bywWhld Health Organisation (WHO) to
conceptualise human QoL refers to cultures andegalWHO Group, 1995, Belshaw et al.,
2015) which is not directly applicable to dogs. @atly, there is a current lack of validated
instruments to assess dog quality of life. Althoaglange of disease specific instruments
have been developed (e.g.,, Favrot et al., 20 H&rian et al., 2005; Noli et al., 2011a,b;
lliopoulou et al., 2013), relatively little atteati has been paid to dog general quality of life

(Belshaw et al., 2015). This is an issue when agsgshe welfare effect of factors such as
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human interactions (including therapy sessionsiierwise healthy individuals in their daily

environment.

In spite of these challenges, evidence from workiog literature highlights the importance
of considering quality of life in assistance, thmrand pet dogs who have regular contact
with children. Both the nature and quality of naetions between adult owner/handler and
dog have been found to affect not only performdndealso well-being in pet dogs, military
dogs and search dogs (Lefebvre et al., 2007; Homidal., 2008; Arhant et al., 2010; Rooney
and Cowan, 2011; Diverio et al., 2017). It is ttiere likely that child-dog interactions will
also effect on the performance and well-being sfsti@nce, therapy and pet dogs. This may
be particularly pertinent given children’s unpredide and active mannerisms (Morrongiello
et al., 2007), lack of perspective taking skillgl(Ban, 1980), and reduced awareness of
subtle signs of dog aggression (Lakestani et @ll42Meints et al., 2014), which may lead to
interactions which place greater stress on the-daigd thereby increasing the risk of displays
of aggression (Rooney et al., 2009). Indeed, obiidire at a greater vulnerability for
receiving a dog bite than adults (Matthias et28115; Westgarth et al., 2018). Displays of
human-directed aggression in dogs can have devastatnsequences for the individual,
potentially leading to their relinquishment (Saln@ral., 2000) and euthanasia (Fatj6 et al.,
2006; Welsh, 2015) as well contributing to a negasiocietal attitude towards the species
more generally (Arluke et al., 2017). Therefore, oy may some child-dog interactions be
unacceptable because of their immediate effectogngdiality-of-life (e.g., in terms of

creating physical or emotional discomfort to thg)ldut also because of their potential to
lead to a breakdown in the relationship.

Aim

Given that the quality of child-dog interactionshportant welfare implications we sought
to address the question ‘what is known about tleeiip risk from child-dog interactions to
assistance, therapy and pet dog quality of lifeft&this is a broad question, and given that
there has yet to be a comprehensive review ofitdr@atiure in this area, a scoping of relevant
literatures was conducted (Pham et al., 2014; Peteal., 2015). A scoping review is often
recommended for knowledge synthesis on an explyra¢ésearch question, when the

literature related to the area has not yet beandtly reviewed and may be heterogeneous in
nature, in order to assess the probable value@peof a full systematic review/meta-
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analysis (Colquhoun et al., 2014, Peters et aL520or the purpose of this paper we
consider the effect on dog quality of life in terofghe psychological (as inferred through
behaviors) physical, or social arising from chilogdnteractions which might occur within a
therapeutic setting. This encompasses the threaidsr(physical, psychological or social)
which are considered fundamental dimensions of Q@WHO (WHO Group, 1995).

Methods

The study employed a systematic scoping review adetlogy, adhering to the Preferred
Reporting of Items for Systematic Reviews and Matalyses (PRISMA) guidelines (Moher
et al., 2009) (Figure 1).

Participants, interventions and comparators.Participants for this study were taken
from the scientific peer-reviewed literature andued assistance dogs, therapy or pet dogs
and children<£ 17 years) who had contact with the dog(s) in qoesthe
interventions/exposure was stipulated as dogs walocbntact with children, in a family,
assistance or therapy dog role. Given that thesssoping review, and the authors were
uncertain about the quality and quantity of avddditerature there was no stipulation set on

comparators for this review.

Systematic review protocal The inclusion criteria for selection of artickesre:
publication in a peer reviewed journal in Englialstudy of any design focusing specifically
on the effect of children<L7 years) on dog quality of life, including phydjdaehavioral or
social effect (as per our chosen definition of gualf life); assistance dogs, therapy dogs
and untrained pet dogs were included. No exclusias made based on dog or child
demographics. Papers were excluded if they didmet the inclusion criteria, or if they

reported a review or meta-analyses of existing.data

Search Strategy Different combinations (OR / AND) of the searchnterrelating to the
guestion were used to identify the majority of velet papers referring to the effect of
children on dog quality of life were found (see Teab). Search terms were decided following
expert consultation with established researchetisariield and through evaluation of
common terms used in titles and abstracts of pdgenan to the researchers. At each stage
of the review process, a selection of articles veeoss-checked by another researcher to

ensure agreement on inclusion and exclusion desskeull text articles for all papers were

6



132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

sourced electronically and reviewed by two autli§&H, LF). Informal searching was also

undertaken, including hand searching of articlenezices.

Data sources, study selection and data extractioA systematic search was conducted
using the following databases: PsycINFO, Medlinkied and Complementary Medicine
(AMED), Centre for Agriculture and Biosciences (CABbstracts (using the Ovid search
engine), Scopus and PubMed. Searches were condod#ady 2018 and databases were
searched from their earliest starting point. Dasalsavere selected based on popular indexing
of relevant journal articles. Data extraction wasfgrmed by SSH and LF using a data
collection form, which include@haracteristics of the Sample: Dog sample characteristics
(number, age, sex, breed, pet/service dog); Chitapde characteristics (humber, age, sex,
developmental statudyjethodological considerations: Data reliability checks, comparators
and measures of effect ahputs affecting dog quality of life; Child-dog interactions;

Outputs associated with dog quality of life: Psychological/behavioral effect (with focus on
behavioral indicators of stress (Beerda et al. 8b92000;Mills et al., 2014), Physical effect
(physiological indicators of stress, including sgf being unwell; Mills et al., 2014), and
Social effect (social behaviors which may indicsttess or level of willingness to interact).

Any discrepancies were discussed in a meeting cotisensus was reached.

Data Analysis Given the early stage of enquiry within thisdigit was appropriate to
map the evidence in this area more broadly ratter tonduct meta-analyses (Pham et al.,
2014, Peters et al., 2015). Data is reported inléabd and descriptive form with evaluation
of the robustness (i.e. evidence of reliability &atidity) of outcome measures, in addition to
a synthesis of the literature, in order to prowtieically relevant information associated with

child-dog interactions and their effect.

Results
A flow diagram summarising the outcome of the estai process at each stage of the review

is provided in Figure 1.

Study selection and characteristicsThe combined searches resulted in a total of 204
articles (after removal of duplicates) plus 1 rel@vpaper from hand searching, (n = 205),
after full-text review, 5 articles were identified relevant and included in the review (Figure

1). As anticipated, the searches showed therdittlasnvestment in research in this area. Of

7
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the limited number of papers that met the inclusioteria, one contained very little
descriptive study information (Marinelli et al.,@®). The corresponding author was
contacted to provide further information but did reply, however, given that this is a
scoping review, the paper still merited inclusi@f the five papers included, two utilised a
gualitative design, and there were no RandomisedrGloTrial (RCT) papers, therefore

meta-analyses or comparison of effect sizes werapyropriate to consider.

Synthesised findingsDetails of our data extraction and assessmenteoéffect of child-
dog interactions on dog quality of life are repdrie Table 2a, 2b and 2c and elaborated

below.

Characteristics of the sample

Dog characteristics. Only one of the five papers considered the gualitife of pet dogs
around children (Hall et al., 2017). The remainiogr papers discussed trained dogs which
were referred to by the terms; therapy dog (Patest al., 2017; McCullough et al., 2018)
animal assisted intervention dog (Marinelli et 2009) and service dog (Burrows et al.,
2008). All papers reported the number of dogs el In general sample sizes were small,
varying from a single case study (Palestrini et20)17) to 36 dogs (Hall et al., 2017). The
youngest dogs included in the studies were 6 marith@Marinelli et al., 2009) and the
oldest were 13 years (McCullough et al., 2018), stney did not report dog age (Burrows et
al., 2008). All studies reported either dog bre@lgrows et al., 2008; Marinelli et al., 2009;
Palestrini et al., 2017, McCullough et al., 2018)dog size (Hall et al., 2017). Breeds varied
widely, but large breed dogs (e.g., Labradors atwievers; Burrows et al., 2008, Marinelli et
al., 2009; Palestrini et al., 2017; McCullough let 2018), were more commonly included
than small breed dogs (e.g., dachshund; McCull@igth., 2018). All studies reported dog
sex, but two failed to report neuter status (Bus@wal., 2008; McCullough et al., 2018).

Child characteristics. Sample sizes were again relatively small, varyingh 11 children
(Burrows et al., 2008) to 60 children (McCulloughak, 2018). Two papers reported on
children with developmental disorders; autism spestdisorder and attention deficit
hyperactivity disorder (Burrows et al., 2008; Hatllal., 2017). Two papers reported children
with specific medical health problems including canand those requiring surgical
procedures (Palestrini et al., 2017; McCulloughlet2018). One paper failed to specify the

child’s specific needs (Marinelli et al., 2009).eMoungest children included in the studies

8
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were 3 years old (Palestrini et al., 2017; McCujloet al., 2018) and the oldest were 17
years of age (Palestrini et al., 2017; McCulloughle 2018). One paper did not report child
age (Burrows et al., 2008).

Methodological considerations
Two papers (Burrows et al., 2008; Hall et al., 20ddopted a primarily qualitative approach
utilising parent-owner interviews. Although onlyeoaf these papers reported inter-rater
reliability of qualitative coding procedures (Hatlal., 2017), the other paper used researcher
observations as well as parent based interviewslistantiate findings, providing a degree of
convergent validity (Burrows et al., 2008). Twodits (Hall et al., 2017; Marinelli et al.,
2009) used a handler/owner checklist of behaviore of these studies provided handler
training on how to recognise stress behaviors gsdMarinelli et al., 2009). Two studies
used an arguably more objective researcher-contpbetkavioral ethogram to record therapy
dog behaviors, both of which reported good intéesreeliability statistics amongst coders
(Palestrini et al., 2017; McCullough et al., 2018}hough neither paper reported whether
coders were blind to the study aim. Only one paggorted the use of a validated scale to
assess dog behavior (McCullough et al., 2018), lewi this case the Canine Behavioral
Assessment and Research Questionnaire (C-BARQahidBerpell, 2003) was used to
describe the dog’s behavioral characteristicserdtian as a direct assessment of the effect
of interacting with children on dog behavior. Twapers reported behavioral ethograms and
physiological (salivary cortisol: McCullough et,&018; heart rate: Palestrini et al., 2017),
assessments of dog well-being, thereby proving@uadly more objective and reliable
assessment of the effect of child-dog interactions.

It is evident that there is lack of use of appragricomparators in the available literature.
One study compared dog behaviors in the presenaeutfs and children (Marinelli et al.,
2009) and only one study made any sort of compaiigoalitative in this case) of dog
behavior in the presence of neuro-typically devieighildren and children with a neuro-
developmental disorder (Hall et al., 2017). In ordedraw more robust conclusions on the
specific effect of child-dog interactions assodiatéth a therapeutic setting on dog quality of
life it is important that comparison is made withantrol group (ideally children of a similar
age, but without the condition requiring help fréme AAI. Pre-post interaction assessments
(another important measure of effect from a se3si@ne made in one study (McCullough et

al., 2018), but these were not considered in et an appropriate comparator group.
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Inputs affecting dog quality of life (child-dog interactions)
One paper (sample size: n = 1) reported that aolglinteractions did not significantly
correlate with dog stress behaviors (Palestrial.e2017). The remaining four papers
reported a number of child-dog interactions thatenmotential sources of stress for both
assistance dogs, therapy dogs and pet dogs, d#ietethrough parent/handler (Burrows et
al., 2008; Hall et al., 2017) and trained researohservations (Burrows et al., 2008;
McCullough et al., 2018). These inputs can be dyogbuped into three categories of
interactions; (i) unprovoked attention from thel@h(ii) interactions and environmental

predictability, (iii) child games with the dog.

Unprovoked attention. Two papers reported that child meltdowns and taméraould be
particularly stressful for either pet dogs (Halbét 2017) or trained assistance dogs (Burrows
et al., 2008) as indicated by stress behaviors asdarking, jumping up and shaking in
response to the child’s behavior. In both papezgthg was identified as being at risk from
potentially aggressive behaviors from the child;eaese they were the closest target, or
because the parent had encouraged the dog taupitelisplays of aggression to calm the
child. In some cases it was noted that the dogtapenusly (with no prior training)
interrupted a meltdown by seeking close physicakionity with the child (Hall et al., 2017).
Although such behaviors may be interpreted as tigecdping well and showing affinity with
the child, this may also reflect the dog’s effddsalm a stressful situation and thus defuse
perceived conflict (Custance and Mayer, 2012). &llohegative attention directed to the dog
was the result of heightened arousal from the dlagdassociated with meltdowns/tantrums).
Indeed, the child was reported to jump, prod andepgbe dog in a rough manner during daily
interactions (Burrows et al., 2008; Hall et al.1Z2P The quality (i.e. gentleness) and quantity
(i.e. duration) of general ‘petting’ behaviors (Baws et al., 2008), including cuddling,
kissing, grooming and bathing (Hall et al., 201¥ tlog were also identified as key issues to
consider in child-dog interactions, albeit thatther were directly measured in any of the
papers. For instance, parents noted that the dogeshgentle, short durations of patting, but
did not enjoy being held in a tight embrace (Halkle 2017).

Interactions and environmental predictability. Two papers identified that environmental
instability, including lack of a predictable routierratic and loud noises (Burrows et al.,
2008; Hall et al., 2017), particularly from chilgsitors (Hall et al., 2017) and lack of

peaceful time without child interruptions (Burroefsal., 2008; Hall et al., 2017) were a

10
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source of stress for dogs. Additionally, the impade of regular recreation activities (e.qg.,
waking and off-duty time) was noted to help relielgy frustration and maintain a healthy
weight (Burrows et al., 2008). In some cases céildacilitated opportunities for the dog to
engage in high-energy activities, however, actsgiguch as walking may also be a source of
stress for the dog if attention is not paid to hbes/child handles the dog on the lead (Hall et
al., 2017).

Child games. Two papers reported that child toys and games duaNeé a negative effect
on dog well-being as indicated by an increasergsstbehaviors (therapy dogs- specific
behaviors not defined: McCullough et al., 2018) #make associated with avoidance (e.qg.,
pet dogs-hiding and running away: Hall et al., 2017 is interesting to note that when
relying purely on parent reports, it was believieat the dog enjoyed it when the child played
‘dress-up’ with them (Hall et al., 2017), howevieranother study, trained handlers observed
more stress behaviors when children put a bandatiaeodog (McCullough et al., 2018).
Games which involved loud noises and erratic unptaldle movements, such as those
involving wheeled toys or the child bouncing arouwedre also believed to be disliked by
dogs, causing them to seek safety elsewhere (Hall,2017).

Outputs associated with dog quality of life in chidl-dog interactions.

As per our chosen definition of quality of life, i@cus on the psychological (behavioral)
effect (behavioral indicators of stress); physaféct (physiological indicators of stress,
including symptoms of being unwell); and sociakeff(social behaviors which may indicate

stress or level of willingness to interact) of dhtlog interactions.

Psychological (behavioral) Effect. One paper did not mention any specific reference to
dog behaviors which may indicate the psychologetfact associated with child-dog
interactions (Marinelli et al., 2009). The remampiiour papers highlighted increased
observations of oral behaviors displayed by thedlaing child-dog interactions in an
assistance dog, therapy dog and pet dog role,dmduchewing, lip-licking, grooming,
yawning and panting (Burrows et al., 2008; Halhlet2017; Palestrini et al., 2017;
McCullough et al., 2018), all of which may be iratiors of heightened stress levels (Beerda
et al., 1998a). Two papers reported that dogs stidd&baviors indicative of high stress,
including; running away, shaking, urinating andeseting (Burrows et al., 2008; Hall et al.,
2017), in addition to safety seeking behaviors lfsas hiding, going to their safe place, or

11
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seeking the parent/handler) when interacting witiideen (Burrows et al., 2008; Hall et al.,
2017). These two studies explored the well-beindagfs living full time with children, with

one focussing on trained assistance dogs (Burrvats, 2008) and the other untrained pet
dogs (Hall et al., 2017). Behaviors associated wigin stress do not appear to be reported
from studies involving relatively shorter, moreustiured therapy-based interactions with

children.

Physical Effect. One paper did not provide specific mention of thggical effect
associated with child-dog interactions (Marinetlag, 2009). Two studies took direct
measures of physiological functioning and did mad fany significant effects of interacting
with children on dog heart rate (Palestrini et2017) or cortisol levels (McCullough et al.,
2018), potentially indicating a lack of physiologidistress. However, both of these studies
explored the effect of child-dog interactions dgrgtructured animal assisted intervention
sessions, whereby interactions with the child welatively short and controlled. In contrast,
dogs living in an assistance or pet role withinfdraily home have more prolonged exposure
and interactions are much less controlled. Inddged{wo studies which reported (via parent
interviews and observations) on dogs living futhé with children identified a range of
physical health conditions which may be associati¢dl the presence of chronic stress (Mills
et al., 2014), including; ear, eye and skin infatsi (Burrows et al., 2008; Hall et al., 2017).

Social Effect. Three out of the five papers included in the revieferred to the social
effect associated with child-dog interactions. Tstiadies noted that the dog would show
distress at separation from the parent when lgft thie child as indicated by whining,
scratching, seeking behavior, and excessive ggeapon reuniting (Burrows et al., 2008,
Hall et al., 2017), particularly if the dog was read sleep in the same room as the child
(Burrows et al., 2008), or if the child was cregtmstressful situation for the dog (Hall et al.,
2017). These studies looked at dogs living fulletimith children, but similarly a study
exploring the effect of children on dogs in a staned AAI setting revealed that the dog
chose to interact more with the adult handler th@nchild, however they showed little
evidence of withdrawal behavior from the child @&tini et al., 2017). Other evidence also
suggested dogs were willing to socialise with thiégddn both the family home and therapy
setting, with reports of the dog being happy teegtbe child (Hall et al., 2017).
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In Figure 2 we illustrate the links between inpfasild-dog interactions) and outputs

(associated effect on the dog).
Discussion

This is the first review to address the naturehefrisk to dog quality of life from child-dog
interactions in an assistance, support or therapsetting and it is apparent that there has
been little scientific investment in this poteriyamportant and growing area of interest to
date, with only five papers meeting the inclusidteca, with one of these papers focusing

on pet dogs (as opposed to trained dogs). Altholigtimited number of papers relevant to
this review question limits the generalizabilitydamobustness of the conclusions, reference to
the Cochrane systematic review database highliphatst is not unusual, or un-useful, for
review papers to include such small numbers, atentify that no relevant studies are
identified (Yaffe et al., 2012). Perhaps one ofkbg findings to emphasise from this review
is that further scientific research is warrantethis area and that three of the five papers

identified are recent (within the past year), ssggg growth in this interesting area.

Inputs relevant to child-dog interactions whichynaampromise dog quality of life
included those themed around ‘unprovoked attenfjerwj., being in the middle of a child
meltdown/tantrum, being jumped on and poked), feddons and environmental
predictability’ (e.g., disruptions to routine asesult of the child’s needs, need for
appropriate recreational activities) and ‘child gam(e.g., dress-up, child playing with loud
wheeled toys). It is apparent that many of thepatsmymay be associated with direct physical
risk to the dog (e.qg., being jumped on, being ldstw at during meltdowns, being roughly
handled during dress-up) as well as over loadieg gensory system, particularly in terms of
auditory stimulation (e.g., loud toys, shoutingidgrmeltdowns). Indeed, it well recognised
that many domestic dogs show noise sensitivityffeliéswing traumatic associations with
sound which pose longer term risks to their wel{&leerman and Mills, 2008; Storengen and
Lingaas, 2015; Blackwell et al., 2013).

Outputs associated with child-dog interactionsudeld behavioral signs of stress, as
evidenced in the dogs in all five studies. Commmutidators of both acute and chronic stress
(Beerda et al., 2000) that were reported includatilmehaviors, such as chewing, lip-licking,
yawning and panting, as well as more overt sigrsres, such as cowering, shaking and
running away and aggressive behaviors. Behavioditators of well-being were more

evident across the studies than physical indicatwreehavioral indicators which were
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specific to social functioning. This is likely t@ llbecause behavioral signs can be easier to
identify as they do not require sophisticated eongipt and/or complicated collection
techniques, or necessarily expert clinical knowéedgsociated with some physical indices.
However, this also raises a point of concern, sinseems both children and adults can have
difficulty recognising signs of stress in their dpgarticularly those associated with low level
arousal (Meints et al., 2010; Mariti et al., 20lLakestani et al., 2014; Meints et al., 2014,
Campbell, 2016), thus whilst behavioral indicatoray be the most practical to collect, they
may not be the most valid or reliable, especialhewthey come from owners or those less
expert with dogs. Nonetheless, the two studies vhged physiological measures reported
no meaningful changes to heart rate or cortis@lfeassociated with child-dog interactions
(McCullough et al., 2018; Palestrini et al., 202hich appears to be in contrast with
behavioral observations of stress. As such, phygichl measures may also not prove
reliable as stand-alone measures of dog qualilijepfand may be a proxy of immediate
arousal rather than general quality of life (Beeztlal., 1998b, Barnett and Hemsworth,
1990). Physical health related proxies of stress,(eye, ear and skin infections) were only
reported in two studies where the dog lived fultg¢iwith the child (Hall et al., 2017;

Burrows et al., 2008). Although such issues hawnl@ssociated with chronic stress (Mills et
al., 2014), based on the nature of these studigglitficult to purely isolate the role of child
interactions in creating any prolonged stress whely lead to these conditions, amongst a
combination of a number of other contributing fasste.g., stress from general management

practices, or poor owner maintenance/grooming).

Synthesis of the literature suggests that it magnbee important to consider the amount
of time the dog spends with the child rather thduether or not the dog is trained in an
assistance or therapy role or not. The two studtgsh explored the effect of child-dog
interactions in the family home on either trainBdrfows et al., 2008) or untrained (Hall et
al., 2017) dogs were the only ones that reportgdipal health indicators which are
potentially related to chronic stress (Mills et 2014) and the only studies to report
observations of behavior associated with more mérstress along with a clear effect on
social-related behaviors (i.e. separation relatetlass). In contrast, the studies which
focussed on child-dog interactions within a therapgsion did not report any physical effect
(Palestrini et al., 2017; McCullough et al., 20b7 notice any clear differences in social-
related behaviors (Palestrini et al., 2017). Ittdd@lso be considered here that it may not

necessarily be duration of child-dog contact tireege, but the nature of exposure the dog
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396 experiences. When living full time with childreristmuch more difficult to manage every
397 interaction which occurs, unlike in therapy sessjavhich often involve prescribed and

398 adult-moderated activities. A further point to mais to consider the role of child functioning
399 in this relationship. The studies reporting dogliyaf life in the home environment were
400 the only two studies which directly reported on sitiging with children with autism, which
401 is notably associated with difficulties in sociatdraction, forming and maintaining

402  relationships and adjusting behaviors (Burrowd.e808; Hall et al., 2017). Such problems
403  may exacerbate potential well-being risks in claidy interactions. However, it should be
404 noted that Hall et al. (2017) included neuro-typlicdeveloping children in their study as

405  well as children with autism; they concluded thalgative risk factors to dog quality of life
406  were similar with both groups of children, althouglantitative investigations are required to
407 elaborate on the magnitude of the risks involved.

408 Based on the studies included in this review itegpp that child-dog interactions can

409 have implications for dog quality of life, howevdentifying and measuring these poses

410 practical challenges. Indeed, in general thereciear lack of validated assessment tools to
411  assess the general quality of life of dogs (Spdftetral., 2013), as well as a lack of

412  knowledge for identifying dog behaviors associatéth different affective states (Mills,

413  2017; Mariti et al., 2012; Lakestani et al., 20@d) to mention the high costs and practical
414  limitations associated with obtaining physical asseents. However, the identification of

415  practical solutions that help to avoid key triggassociated with dog stress responses within
416  child-dog interactions may help to mitigate theateg effects on dog quality of life. For

417 example, Hall et al (2017) detail nine child-dotenactions, identified through interviews

418  with parents of neuro-typically developing childr@md those with neuro-developmental

419 disorders, which may pose a threat to dog quafitifeo(meltdowns and tantrums, having

420 child visitors in the home, the child and dog beiogether in the car, the child

421  bathing/grooming the dog, the child striking outldail-pulling, the child playing fancy dress
422  with the dog, the child jumping around near the,dbg child playing with loud and wheeled
423  toys, and the child cuddling and kissing the dédgjumber of these interactions were also
424  reported in the studies included in this reviewgraghich involved trained therapy dogs

425  (Burrows et al., 2008; McCullough et al., 2017gHlighting the generality of the potential
426  importance of considering these interactions. $iiggested that further research is conducted
427  to assess the potential relationship between tiiggers and pet dog quality of life in order

428 to create effective intervention strategies.
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The quality of this review and its findings are degent on the quality of the papers
assessed. This review considers only papers peblishpeer reviewed English literature,
and so does not consider the full range of liteeathat may be available. Nonetheless, by
focusing on peer reviewed literature, we are s\sitieg the most rigorous data available.
Our exclusion criteria are unlikely to have introdd a significant bias to our interpretation
of the data. The conclusions drawn are limitedhgylack of scientific rigour of the available
literature and small scale nature of the studiesil&¥/naturalistic observations and
gualitative investigations provide an importanttstg point on which to formulate and test
hypotheses, the lack of large-scale quantitatiyg@arhes employing standardised and
objective measures of assessment limit the gesallity of the conclusions. We did not
undertake formal quality assessment of the pape¥salthe fact that all were small-scale or
gualitative studies and the aim was to scope thdable data rather than establish its quality.
It is clear that statistically powered studiesmeeded to quantify the effects of child-dog
interactions on dog quality of life in order to rease confidence in the preliminary
conclusions reported here. It is also apparentttieae is a lack of appropriate use of a
controls. Further research is required which diyemdmpares risk of child-dog and adult-dog
interactions for dog quality of life, as it is pdde that the stresses associated with child
interactions are not unique to this demographitatso present in adult interactions.
Furthermore, whilst these studies predominately$am the negative aspects of child-dog
interactions, it should also be considered thdtlocdm can bring a range of positive benefits
for dog quality of life, providing a source of maticompanionship and creating

opportunities for recreational activities (Halladt, 2017).

In conclusion, the review indicates that the follogvclasses of activity are the most
overtly recognisable threats to dog quality of:lifaprovoked child attention (e.qg.,
accidentally or purposefully rough contact assedatith lack of behavioral control or
displays of affection)interaction and environmental unpredictability (e.g., noise levels
associated with meltdowns and tantrums, the impoe®f recreational activities) actild
games (e.qg., ‘dress-up’, wheeled toys). The effects esthmay be realised in terms of
altered dog behaviors (e.g., displaying stresdaelbehaviors), physical consequences (e.g.,
eye, ear and skin irritations) and social-relateddviors (e.g., separation anxiety from adult-
parent). The review has highlighted that theremstéd specific scientific literature which
investigates the risk of child-dog interactionsltg quality of life. Future research should

focus on further identification of triggers whichagncreate tension in the child-dog
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relationship and how these can be practically aaidh addition practical research is
required into the education of parents and assisttrerapy dog handlers for the

identification of behavioral indicators of streastiogs.

Figure Legends

Figure 1. Flow diagram illustrating study selection

Figure 2. Links between child-dog interactions affdct to dog well-being
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Table 1. Search strategies to identify studiesrfdusion

Search terms

pet dog* OR pet canine* OR family dog* OR familyntiae* OR assistance dog* OR
therapy dog* OR service dog* OR guide dog* OR supdog* OR hearing dog*

Child* OR young person* OR youth* OR pre-school* ®Rdergarten* OR teenager* OR
pediatric* OR paediatric*

Quality of life OR quality-of-life OR QOL or welldding OR well-being OR Life
satisfaction* OR Physical health OR Psychologi@alth OR stress* OR welfare
Assess* OR measure*

*indicates that plurals and related words weredeat for, key word sets were combined using ‘AND’
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483  Table 2a. Summary of papers included in the revaudy descriptives

First Author Dogs Children Brief Aim
(Date)
N Status Age Breed Sex N Status Age
Identify and describe
important patterns of
behavior in the interactional
. Not Labradors =9 Male = 6; 1 Not . _
11 Service dog . 11  ASD relationships among
recorded Retrievers= 2 Female=5 recorded . o
assistance dog, child with
Burrows (2008) _ _
autism, and family
members.
Labradors = 7,
. Range of
Retrievers = 4, - ] )
_ Male =8 (2 specific Analysis of potential
6 months Cocker Spaniel = _
o ) neutered); needs,no <12 sources of distress for
Marinelli (2009) 18 Therapy dog - 10 2, Brittany » o
4 ~ Female =10 (8 specific years therapy dogs residing in a
years Spaniel = 1, Giant )
spayed) diagnoses pet therapy centre
Schnauzer =1, '
mentioned
Mongrels = 3
NTD* Small breed = Male entire = NTD = 18; A6 Identify parent perspectives
36 Pet dog families 29.4% (NTD), 6% (NTD), 13% 36 NDD =18 of the issues which
ears
=57 18.8% (NDD); (NDD); Male = (ASD/ Y positively and negatively

19



years
(average)
Hall (2017) : NDD**
families
=4.1
years
1 Therapy dog 7 years
Palestrini (2017)
2-13
26 Therapy dog
McCullough years
(2018)

Large breed =
41.1% (NTD),
37.5% (NDD);
Cross breed =
29.4% (NTD),
43.8% (NDD)

Golden Retriever

Miniature
poodles,
Newfoundland’s,
Border Collie

cross, Daschund,

neutered = 35% ADHD?)
(NTD), 56%

(NDD), Female

entire = 29%

(NTD), 19%

(NDD), Female

neutered = 29%

(NTD), 13%

(NDD)

Undergoing

Female, spayed 20 surgical

procedures

Diagnosed 3-17

Female = 58% 60

with cancer vyears

affect quality of life of pet
dogs living with neuro-
typically developing

children and those who have
a neuro-developmental

disorder

Measure and compare
behavior and heart rate in a
therapy dog to examine
behavioral and
physiological signs of stress
in AAT in a paediatric
surgery setting

Measure the physiological
and behavioral effects of
regular Animal Assisted
Interventions (AAl) sessions

for registered therapy dogs

20



Wheaton Terrier,
Golden
Retrievers,
Labrador

Retrievers

in five U.S. paediatric

oncology settings

484
485

486

*NTD = Neuro-typically developing; **NDD = Neuro-aelopmental disordel;ASD = Autism Spectrum Disordet= ADHD = Attention

Deficit Hyperactivity Disorder
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Table 2b. Summary of papers included in the revieethodological considerations

First Author
(Date)

Study Design

Sources of Outcome Reliability Checks

Measures

Comparators

Effect Measures

Interviews with parents and

Burrows (2008) Qualitative . None mentioned
observational data
o Handlers trained to assess the
Naturalistic _ ) )
o _ presence and intensity (5-point _
Marinelli (2009) observations across a Not mentioned

Palestrini (2017)

Hall (2017)

3 year period

Naturalistic
observations and
physiological
assessment at one

time point

Qualitative

scale) of a range of common
stress related behaviors

Good Inter-Coder
Behavioral ethogram; Heart  Correlation (ICC)
rate monitor (Polar Vantage reliability statistics
chest strap) on ethogram

coding

Interviews with parents and  Second coding of

dog stress response checklist themes

No comparators

Elderly clients (>65
years, n=35) and
young children (<12
years, n=33).

No comparators

Neuro-typically
developing children
(n=18) and children
with neuro-
developmental
disorders (n=18).

Thematic coding

Mean difference

Mean difference

Thematic coding
(interviews), mean
difference (dog

stress checkilist)
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McCullough
(2018)

Mixed methods:

Naturalistic Canine behavioral assessmer Good ICC
observations & research questionnaire (C- reliability statistics
(behavioral) and pre BARQ); Salivary cortisol, on ethogram

post design Behavioral ethogram coding
(physiological)

Salivary cortisol was

compared between

baseline (dog at Mean difference
home) vs their place

of work (hospital).
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Table 2c. Summary of papers included in the revgwld-dog interactions and quality of life indioas

First Author
(Date)

Environmental Interactions (Child-Dog Psychological/Behavioral Effect Physical Effect

Interactions)

Burrows (2008)

Marinelli (2009)

Palestrini (2017)

Hall (2017)

_ _ _ Chewing; Excitable behaviors;
Unprovoked negative attention from child; _ ) ) _ ) _
_ . _ _ reluctance to walk or be with child; Ear and eye infections; weight gain;

Predictability of children's behaviors and gene ) _ _ ) )

, exhaustion; growling; moving to a physical stress due to lack of time to
routine; Lack of sleep and peaceful/ recovery _ o .
_ o _ _ safe place; defecating/urinating in t urinate/defecate.
time due to child interactions/attention. .

ome.

Stress related behaviors (no specific references)
were more evident when activities involved
children under 12 years of age compared to
elderly clients (>65 years). Corresponding authiNio specific mention No specific mention
contacted for further details 13th March 2018
due to lack of detail, no correspondence was
received.
Large proportion of time panting

No correlation was found between stress-relal _ o
(28.4%); Self-grooming, lip licking

Heart rate remained within a normal

behaviors (lip licking, yawning, grooming, ) ~range during the sessions (basal
) _ - ) and yawning were observed during )
panting, and avoidance) and child interactions . metabolic rate: 60-110).
the session.
Child and dog in car; Child visitors; Noise Cowering; Running away; Widening Problems with digestive system and

levels; Meltdowns and tantrums; Rough contaceyes; Barking; Jumping; Shaking; skin conditions particularly noted in
Cuddling and kissing; Grooming/bathing; High Seeking safety. Similar across NDDthe NDD group. Skin conditions

energy activities; Threatening toys and games.and NTD groups. noted in both groups.

24



McCullough
(2018)

Similar across NDD and NTD groups.

More stress behaviors displayed by dog when
child put bandana on dog. More affiliative
behaviors when child: played with dog’s toy,
talked to the dog, took dog for a walk and

practiced dog cues.

Lip licking (oral stress behavior) an Cortisol levels were similar on AAT
tail wagging (affiliative behavior)  days and rest days. They did not
were the most common behaviors increase over the study duration (33
seen during therapy sessions. Stre: months). Female dogs and older dogs
behaviors (e.g., oral behaviors, showed lower cortisol than male
shaking, running away, aggression dogs and younger dogs, respectively.
were associated with affiliative During the sessions lower cortisol
behaviors (e.g., seeking contact wil associated with increased affiliative

a person). Older dogs showed mor: behaviors. Increased cortisol

stress and affiliative behaviors associated with increased stress

during sessions than younger dogs behaviors.
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Table 2c¢ continued.

First Author
(Date)

Social Effect

Overall Child Effect

Burrows (2008)

Marinelli (2009)

Palestrini (2017)

Hall (2017)

McCullough
(2018)

Separation anxiety from parent

No specific mention

Spent little time withdrawing from
child (0.06%), but interacted with
handler more (8.6%) more than
child (4.9%).

Separation anxiety from parent
noted in both NDD and NTD

groups. Often the dog was

Trained assistance dogs living full time with chdd with autism
showed negative behavioral, physical and sociakefsf child-
dog interactions.

Study concluded that stress related behaviors mere evident
in therapy dogs when interacting with children (g&2rs)
compared to adults. Little evidence reported tqsufp

conclusions.

A single therapy dog working in a structured enmimznt with
child patients showed some stress-related behavwotdittle

physical or social affect.

Untrained pet dogs living with NTD and NDD childrehowed
evidence of negative behavioral, physical and $etiact

associated with child-dog interactions. Some pasiti

perceived as being happy to greetconsequences were also observed such as mutuaanammghip

the child (NDD and NTD).

No specific mention.

and the opportunity for shared recreational actisit
Therapy dogs working with child oncology patientsai
structured environment showed some evidence afsstre

behaviors, but little physical and social effectbild-dog
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Potentially relevant studies identified
and screened for retrieval
N= 204 (after duplicates removed)

W

Papers excluded on title and abstract = 200

Papers excluded for not being:

* Dogs focussed =75

#  Child (up to 17 vears) focussed = 62

¢ Dog quality of life (and related factors) = 59
(12 = dog bite papers)

*  Original reports (i.e. review papers) = 4

Full papers retrieved from search
N=4
Additional papers identified via hand
searching
N=1

L4

Studies included in review
:"\'r= 5




Child-dog Interactions

v

Unprovoked

Interactions and
environmental

v

| Child |

L4

Meltdowns and tantrums —
striking out

Jump, pod. poke. tight
cuddle and kiss

Loud noises, lack of peace

Fancy dress, wheeled

time. made to sleepwith child

Behaviours

Interrupting meltdown —
seeking close proximity
Safety seeking

Barking., jumping up
shaking

Wide eyes

r

Separation distress when not
able to reach parent

Safety seeking

Toileting when lack of
peace/relief time

Safety seeking
Running away
Other stress behaviours
(not specified)




Highlights
Specific child-dog interactions may be risk factorsto dog quality of life

Risk factors may be realised in terms of altered dog behaviours and physical wellbeing
Important to identify triggers which create tension in the child-dog relationship

Triggersinclude, rough contact, child games, lack of predictability



