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There is growing interest in the value of assistance dogs, therapy dogs, and untrained pet dogs, for
supporting children with specific needs. Research in this area focuses almost exclusively on the effect of
dogs on child well-being and quality of life. The lack of research reporting the role of dog’s quality of life
in this dynamic limits the development of best practice guidelines. Little attention has been paid to the
risk from structured and unstructured exposures to children for dog's quality of life to best protect the
well-being of both parties and maximize the quality of interactions to enhance therapeutic effects.
This systematic scoping review searched five databases to address the question “what is the risk from

I;:i/izg;d; dogs child-dog interactions to the quality of life of assistance, therapy and pet dogs?” The review identified
pet dogs that there is limited specific scientific investment in understanding the relationship between child-dog
therapy dogs interactions and dog’s quality of life. Of the five relevant articles that were identified specifically
quality of life addressing this issue, two looked at aspects relating to quality of life of dogs living in family homes, (1 =
child-dog interactions pet dogs, 1 = trained assistance dogs). The remaining three papers reported factors relevant to quality of
well-being life of trained dogs working in structured therapy sessions. Specific child-dog interactions may be
important risk factors to consider in relation to dog’s quality of life, specifically interactions involving
unprovoked child attention (e.g., rough contact), interactions and environmental predictability (e.g.,
meltdowns and recreation time), and child-initiated games (e.g., “dress up”). Identifying and monitoring
the intensity and frequency of these interactions may be important for protecting dog’s quality of life in

the therapeutic and home environment.
© 2019 Elsevier Inc. All rights reserved.
Introduction trained to perform certain tasks with their handler in the home

There is growing scientific and societal interest in the impor-
tance of assistance dogs, therapy dogs (Audrestch et al., 2015; Berry
et al., 2013; Burgoyne et al., 2014; Sachs-Ericsson et al., 2002), and
pet dogs (Carlisle, 2015; Hall et al., 2016; Purewal et al., 2017; Silva
et al, 2018; Ward et al,, 2017; Wright et al., 2015) for promoting
child quality of life, particularly those with specific needs, such as
autism spectrum disorder (O’Haire, 2013). The training received
and types of roles these dogs are expected to fulfill are varied. While
assistance dogs working in animal-assisted interventions (AAls),
also referred to as service dogs in some literature (not to be
confused with military or police working dogs), are typically

* Address for reprint requests and correspondence: Sophie S. Hall, Animal
Behaviour Cognition and Welfare Group, University of Lincoln, Lincoln LN6 7DL,
United Kingdom. Tel: +44 787139077; Fax: 01522 835356.

E-mail address: shall@lincoln.ac.uk (S.S. Hall).

https://doi.org/10.1016/j.jveb.2019.05.001
1558-7878/© 2019 Elsevier Inc. All rights reserved.

environment (e.g., assisting with crossing the road, providing deep
pressure therapy during meltdowns or times of anxiety) on a daily
basis, therapy dogs work closely with an adult handler, who has
been trained to deliver specific therapies, usually within structured
relatively short sessions in a clinical/therapeutic setting. The spe-
cific training received by assistance and therapy dogs will be partly
determined by the specific organization; the standards of practice
outlined by Animal Assisted Intervention International (2019) offer
little distinction in training practices between the two. By contrast,
pet dogs typically receive no formal training, but may offer informal
emotional support within the day-to-day home environment.

The complex nature of the environment in which these dogs
work or live inevitably means their sensory systems are taxed with
novel and potentially emotionally arousing stimuli, which may
place them in frequent or chronic states of stress (Mills et al., 2012),
which can have long-term effects for the animal’s quality of life. To
form a comprehensive regulatory framework in which to practice
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AAls with dogs, it is essential that we identify the specific risk
factors (i.e., triggers) in interacting with children, which may have
an immediate effect on dog’s well-being and general quality of life.
Not only this will inform appropriate care practice from the dog’s
perspective but also it will reduce risk of harm to the child, which is
associated with interacting with a stressed dog (i.e., dog bites), and
improve the quality of therapy through the promotion of a mutually
beneficial and positive environment.

Although research has identified a number of risk factors in dog
management which can increase dog’s stress, such as spatial re-
strictions, social isolation, changes in routine (Beerda et al,
1999a,b), loud noises, and unexpected events (Beerda et al., 1998;
Blackwell et al., 2013), there appears to have been little attention
paid to the risk factors associated with child interactions. In addi-
tion, methods to measure dog’s stress in controlled laboratory type
environments often focus on assessment of immediate behavioral
or physiological responses, whereas for dogs performing long-term
therapeutic duties, it may be more appropriate to consider broader
and enduring effects on quality of life. In terms of immediate
behavioral responses, it is widely suggested that a range of dog’s
behaviors such as shaking, cowering, scratching, yawning, vocali-
zations, biting, as well as more subtle behaviors such as lying down,
pawing, moving close to handlers/owners, blinking, and lip-licking
may indicate stress in the dog (Beerda et al., 2000; Hargrave, 2015).
However, the ability to identify these behaviors may be problem-
atic, particularly for untrained owners/handlers, and the behavioral
signs associated with low level stress are often missed (Kerswell
et al., 2009; Mariti et al., 2012). Physiological responses associated
with stress in dogs include changes to urinary epinephrine to
creatinine ratios, urinary cortisol to creatinine ratios (Beerda et al.,
2000), salivary cortisol, and heart rate (Beerda et al., 1998). How-
ever, the ways in which stress are evidenced can be highly variable
between dogs (Beerda et al., 1997) and physiological measures may
be a better proxy of arousal rather than emotional valence (Barnett
and Hemsworth, 1990; Beerda et al., 1998; Hewison et al., 2014), as
such a triangulation of measures may be the most reliable form of
assessment (Mills et al., 2014).

Quality of Life (QoL) is a multidimensional concept that encap-
sulates satisfaction across a number of domains (e.g., psychological,
physical, and social) given the circumstance, and so it may be a
preferable point of reference than the dog’s physical well-being
when examining the effect of risk factors on dogs working in a
long-term role. Nonetheless, assessing QoL in companion animals is
subject to two fundamental barriers. First, QoL is notoriously chal-
lenging to define, particularly in the animal population (McMillan,
2000; Taylor and Mills, 2007), because the widely used definition
provided by the World Health Organization (WHO) to conceptualize
human QoL refers to cultures and values (Belshaw et al., 2015; WHO
Group, 1995) that are not directly applicable to dogs. Second, there is
a current lack of validated instruments to assess dog’s quality of life.
Although a range of disease-specific instruments have been devel-
oped (e.g., Favrot et al,, 2010; Freeman et al., 2005; Iliopoulou et al.,
2013; Noli et al., 2011a,b), relatively little attention has been paid to
dog’s general quality of life (Belshaw et al., 2015). This is an issue
when assessing the welfare effect of factors such as human in-
teractions (including therapy sessions) in otherwise healthy in-
dividuals in their daily environment.

In spite of these challenges, evidence from working dog litera-
ture highlights the importance of considering quality of life in
assistance, therapy, and pet dogs that have regular contact with
children. Both the nature and quality of interactions between adult
owner/handler and dog have been found to affect not only perfor-
mance but also well-being in pet dogs, military dogs, and search
dogs (Arhant et al., 2010; Diverio et al., 2017; Horvath et al., 2008;
Lefebvre et al., 2007; Rooney and Cowan, 2011). It is therefore likely

that child-dog interactions will also affect on the performance and
well-being of assistance, therapy, and pet dogs. This may be
particularly pertinent given children’s unpredictable and active
mannerisms (Morrongiello et al., 2007), lack of perspective taking
skills (Selman, 1980), and reduced awareness of subtle signs of dog’s
aggression (Lakestani et al., 2014; Meints et al., 2014), which may
lead to interactions which place greater stress on the dog—and
thereby increasing the risk of displays of aggression (Rooney et al.,
2009). Indeed, children are at a greater vulnerability for receiving a
dog bite than adults (Matthias et al., 2015; Westgarth et al., 2018).
Displays of human-directed aggression in dogs can have devas-
tating consequences for the individual, potentially leading to their
relinquishment (Salman et al., 2000) and euthanasia (Fatjo et al.,
2006; Welsh, 2015) as well contributing to a negative societal
attitude toward the species more generally (Arluke et al., 2017).
Therefore, not only may some child-dog interactions be unaccept-
able because of their immediate effect on dog’s quality of life (e.g.,
in terms of creating physical or emotional discomfort to the dog),
but also because of their potential to lead to a breakdown in the
relationship.

Aim

Given that the quality of child-dog interactions has important
welfare implications, we sought to address the question “what is
known about the specific risk from child-dog interactions to assis-
tance, therapy and pet dog quality of life?” Because this is a broad
question, and given that there has yet to be a comprehensive review
of the literature in this area, a scoping of relevant literature was
conducted (Pham et al., 2014; Peters et al., 2015). A scoping review is
often recommended for knowledge synthesis on an exploratory
research question, when the literature related to the area has not yet
been formally reviewed and may be heterogeneous in nature, to
assess the probable value and scope of a full systematic review/meta-
analysis (Colquhoun et al., 2014; Peters et al., 2015). For the purpose
of this article, we consider the effect on dog’s quality of life in terms
of the psychological (as inferred through behaviors) physical, or so-
cial arising from child-dog interactions, which might occur within a
therapeutic setting. This encompasses the three domains (physical,
psychological, or social) that are considered fundamental di-
mensions of QoL by the WHO (WHO Group, 1995).

Methods

The study used a systematic scoping review methodology,
adhering to the Preferred Reporting of Items for Systematic Reviews
and Meta-Analyses guidelines (Moher et al., 2009) (Figure 1).

Participants, interventions, and comparators

Participants for this study were taken from the scientific peer-
reviewed literature and included assistance dogs, therapy or pet
dogs, and children (<17 years) who had contact with the dog(s) in
question. The interventions/exposure was stipulated as dogs that
had contact with children, in a family, assistance, or therapy dog
role. Given that this is a scoping review, and the authors were un-
certain about the quality and quantity of available literature, there
was no stipulation set on comparators for this review.

Systematic review protocol

The inclusion criteria for selection of articles were publication in
a peer-reviewed journal in English; a study of any design focusing
specifically on the effect of children (<17 years) on dog’s quality of
life, including physical, behavioral, or social effect (as per our
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Potentially relevant studies identified
and screened for retrieval
N =204 (after duplicates removed)

Papers excluded on title and abstract = 200

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

Studies included in review
N=35

Papers excluded for not being:

e Dogs focussed = 75

e Child (up to 17 years) focussed = 62

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

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

Figure 1. Flow diagram illustrating study selection.

chosen definition of quality of life); assistance dogs, therapy dogs,
and untrained pet dogs were included. No exclusion was made
based on dog or child demographics. Articles were excluded if they
did not meet the inclusion criteria or if they reported a review or
meta-analyses of existing data.

Search strategy

Different combinations (OR/AND) of the search terms relating to
the question used to identify most relevant articles referring to the
effect of children on dog’s quality of life were found (see Table 1).
Search terms were decided following expert consultation with
established researchers in the field and through evaluation of
common terms used in titles and abstracts of articles known to the
researchers. At each stage of the review process, a selection of ar-
ticles was cross-checked by another researcher to ensure agree-
ment on inclusion and exclusion decisions. Full-text articles for all
papers were sourced electronically and reviewed by two authors
(SSH, LF). Informal searching was also undertaken, including hand
searching of article references.

Data sources, study selection, and data extraction

A systematic search was conducted using the following data-
bases: PsycINFO, Medline, Allied and Complementary Medicine

(AMED), Centre for Agriculture and Biosciences Abstracts (using the
Ovid search engine), Scopus, and PubMed. Searches were con-
ducted in May 2018 and databases were searched from their earliest
starting point. Databases were selected based on popular indexing
of relevant journal articles. Data extraction was performed by SSH
and LF using a data collection form, which included Characteristics
of the Sample: Dog sample characteristics (number, age, sex, breed,
pet/service dog); Child sample characteristics (number, age, sex,
developmental status); Methodological considerations: Data reli-
ability checks, comparators and measures of effect and Inputs
affecting dog’s quality of life; Child-dog interactions; Outputs
associated with dog’s quality of life: Psychological/behavioral effect

Table 1
Search strategies to identify studies for inclusion

Search terms

Pet dog® OR pet canine® OR family dog® OR family canine® OR assistance dog® OR
therapy dog® OR service dog® OR guide dog® OR support dog® OR hearing dog®

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

Quality of life OR quality-of-life OR QOL or well-being OR well-being OR Life
satisfaction® OR Physical health OR Psychological health OR stress® OR welfare

Assess® OR measure®

2 Indicates that plurals and related words were searched for, key word sets were
combined using “AND”.



Table 2

Summary of articles included in the review: study descriptives

First author (date) Dogs Children Brief aim
N Status Age Breed Sex N Status Age
Burrows et al., 11 Service dog Not recorded Labradors = 9 Male = 6; Female = 5 11 ASD Not recorded Identify and describe important
(2008) Retrievers = 2 patterns of behavior in the
interactional relationships
among assistance dog, child
with autism, and family
members.
Marinelli 18 Therapy dog 6 months-10 Labradors = 7, Male = 8 (2 neutered); 33 Range of specific <12 years Analysis of potential sources of
et al,, (2009) years Retrievers = 4, Cocker Female = 10 (8 spayed) needs, no specific distress for therapy dogs
Spaniel = 2, Brittany diagnoses mentioned residing in a pet therapy center
Spaniel = 1, Giant
Schnauzer = 1,
Mongrels = 3
Hall et al., (2017) 36 Pet dog NTD families = Small breed = 29.4% Male entire = 6% (NTD), 36 NTD = 18; NDD = 4-10 years Identify parent perspectives of
5.7 years (average); (NTD), 18.8% (NDD); 13% (NDD); Male 18 = (ASD/ADHD) the issues which positively and
NDD families = 4.1 Large breed = 41.1% neutered = 35% (NTD), negatively affect quality of life
years (NTD), 37.5% (NDD); 56% (NDD), Female entire of pet dogs living with neuro-
Cross breed = 29.4% = 29% (NTD), 19% (NDD), typically developing children
(NTD), 43.8% (NDD) Female neutered = 29% and those who have a
(NTD), 13% (NDD) neurodevelopmental disorder
Palestrini 1 Therapy dog 7 years Golden Retriever Female, spayed 20 Undergoing surgical 3-17 years Measure and compare behavior
etal, (2017) procedures and heart rate in a therapy dog
to examine behavioral and
physiological signs of stress in
AAT in a pediatric surgery
setting
McCullough 26 Therapy dog 2-13 years Miniature poodles, Female = 58% 60 Diagnosed with 3-17 years Measure the physiological and

et al, (2018)

Newfoundland’s, Border
Collie cross, Dachshund,
Wheaton Terrier, Golden
Retrievers, Labrador
Retrievers

cancer

behavioral effects of regular
animal-assisted interventions
(AAIs) sessions for registered
therapy dogs in five U.S.
pediatric oncology settings

ADHD, Attention Deficit Hyperactivity Disorder; ASD, Autism Spectrum Disorder; NDD, Neuro-developmental disorder; NTD, Neuro-typically developing.
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Table 3
Summary of articles included in the review: methodological considerations

First author (date) Study design

Sources of outcome measures

Reliability checks Comparators Effect measures

Burrows et al., (2008) Qualitative Interviews with parents
and observational data
Naturalistic observations

across a 3 year period

Marinelli et al., (2009)
presence and intensity
(5-point scale) of a range
of common stress-related
behaviors

Behavioral ethogram; Heart
rate monitor (Polar Vantage
chest strap)

Palestrini et al., (2017) Naturalistic observations
and physiological
assessment at one time
point

Qualitative

Hall et al., (2017) Interviews with parents and

dog stress response checklist

Mixed methods: Naturalistic
observations (behavioral)
and pre-post design
(physiological)

McCullough
etal., (2018) & research questionnaire
(C-BARQ); Salivary cortisol;

Behavioral ethogram

Handlers trained to assess the

Canine behavioral assessment

None mentioned No comparators Thematic coding

Not mentioned Elderly clients (>65 years, Mean difference
n = 35) and young

children (<12 years, n = 33).

Good Inter-Coder Mean difference
Correlation (ICC)

reliability statistics on

ethogram coding

Second coding of themes

No comparators

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

Salivary cortisol was
compared between baseline
(dog at home) vs their place
of work (hospital).

Thematic coding
(interviews), mean
difference (dog stress
checklist)

Good ICC reliability Mean difference
statistics on ethogram

coding

(with focus on behavioral indicators of stress; Beerda et al., 1998,
2000; Mills et al., 2014), Physical effect (physiological indicators
of stress, including signs of being unwell; Mills et al., 2014), and
Social effect (social behaviors which may indicate stress or level of
willingness to interact). Any discrepancies were discussed in a
meeting until consensus was reached.

Data analysis

Given the early stage of enquiry within this field, it was appro-
priate to map the evidence in this area more broadly rather than
conduct meta-analyses (Pham et al., 2014, Peters et al., 2015). Data
are reported in tabulated and descriptive form with evaluation of
the robustness (i.e., evidence of reliability and validity) of outcome
measures, in addition to a synthesis of the literature, to provide
clinically relevant information associated with child-dog in-
teractions and their effect.

Results

A flow diagram summarizing the outcome of the retrieval pro-
cess at each stage of the review is provided in Figure 1.

Study selection and characteristics

The combined searches resulted in a total of 204 articles (after
removal of duplicates) plus 1 relevant article from hand searching
(n = 205); after full-text review, 5 articles were identified as rele-
vant and included in the review (Figure 1). As anticipated, the
searches showed there was little investment in research in this area.
Of the limited number of articles that met the inclusion criteria, one
contained very little descriptive study information (Marinelli et al.,
2009). The corresponding author was contacted to provide further
information but did not reply; however, given that this is a scoping
review, the article still merited inclusion. Of the five articles
included, two used a qualitative design and there were no ran-
domized control trial (RCT) studies. Accordingly, meta-analyses or
comparison of effect sizes were not appropriate to consider.

Synthesized findings
Details of our data extraction and assessment of the effect of

child-dog interactions on dog’s quality of life are reported in
Tables 2-4 and elaborated in the following.

Characteristics of the sample

Dog characteristics

Only one of the five articles considered the quality of life of pet
dogs around children (Hall et al., 2017). The remaining four articles
discussed trained dogs which were referred to by the terms therapy
dog (McCullough et al., 2018; Palestrini et al., 2017), AAIl dog
(Marinelli et al., 2009), and service dog (Burrows et al., 2008). All
articles reported the number of dogs involved. In general, sample
sizes were small, varying from a single case study (Palestrini et al.,
2017) to 36 dogs (Hall et al., 2017). The youngest dogs included in
the studies were 6 months old (Marinelli et al., 2009) and the oldest
were 13 years (McCullough et al., 2018), one study did not report
dog’s age (Burrows et al., 2008). All studies reported either dog’s
breeds (Burrows et al., 2008; Marinelli et al., 2009; McCullough
et al.,, 2018; Palestrini et al., 2017), or dog’s size (Hall et al., 2017).
Breeds varied widely, but large breed dogs (e.g., Labradors and
Retrievers; Burrows et al., 2008, Marinelli et al., 2009; McCullough
et al., 2018; Palestrini et al., 2017) were more commonly included
than small breed dogs (e.g., dachshund; McCullough et al., 2018). All
studies reported dog’s sex, but two failed to report neuter status
(Burrows et al., 2008; McCullough et al., 2018).

Child characteristics

Sample sizes were again relatively small, varying from 11 chil-
dren (Burrows et al., 2008) to 60 children (McCullough et al., 2018).
Two articles reported on children with developmental disorders:
autism spectrum disorder and attention deficit hyperactivity dis-
order (Burrows et al., 2008; Hall et al., 2017). Two articles reported
children with specific medical health problems including cancer
and those requiring surgical procedures (Palestrini et al., 2017;
McCullough et al., 2018). One article failed to specify the child’s
specific needs (Marinelli et al, 2009). The youngest children
included in the studies were 3 years old (Palestrini et al., 2017,
McCullough et al.,, 2018) and the oldest were 17 years of age
(Palestrini et al., 2017; McCullough et al., 2018). One article did not
report child age (Burrows et al., 2008).

Methodological considerations

Two articles (Burrows et al., 2008; Hall et al., 2017) adopted a
primarily qualitative approach using parent-owner interviews.
Although only one of these articles reported inter-rater reliability of
qualitative coding procedures (Hall et al., 2017), the other article
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Summary of articles included in the review: child-dog interactions and quality-of-life indicators
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First author (date)

Environmental interactions (child-dog
interactions)

Psychological/behavioral effect

Physical effect

Burrows et al., (2008)

Marinelli et al., (2009)

Palestrini et al., (2017)

Hall et al., (2017)

McCullough et al., (2018)

Unprovoked negative attention from
child; predictability of children’s
behaviors and general routine; lack of
sleep and peaceful/recovery time due to
child interactions/attention.
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
author contacted for further details
13th March 2018 because of lack of
detail, no correspondence was received.
No correlation was found between
stress-related behaviors (lip-licking,
yawning, grooming, panting, and
avoidance) and child interactions.
Child and dog in car; child visitors;
noise levels; meltdowns and tantrums;
rough contact; cuddling and kissing;
grooming/bathing; high-energy
activities; threatening toys and games.
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.

Chewing; excitable behaviors;
reluctance to walk or be with child;
exhaustion; growling; moving to a safe
place; defecating/urinating in the
home.

No specific mention

Large proportion of time panting
(28.4%); self-grooming, lip licking, and
yawning were observed during the
session.

Cowering; running away; widening
eyes; barking; jumping; shaking;
seeking safety. Similar across NDD and
NTD groups.

Lip-licking (oral stress behavior) and
tail wagging (affiliative behavior) were
the most common behaviors seen
during therapy sessions. Stress
behaviors (e.g., oral behaviors, shaking,
running away, aggression) were
associated with affiliative behaviors
(e.g., seeking contact with a person).
Older dogs showed more stress and

Ear and eye infections; weight gain;
physical stress due to lack of time to
urinate/defecate.

No specific mention

Heart rate remained within a normal
range during the sessions (basal
metabolic rate: 60-110).

Problems with digestive system and
skin conditions particularly noted in the
NDD group. Skin conditions noted in
both groups.

Cortisol levels were similar on AAT days
and rest days. They did not increase
over the study duration (33 months).
Female dogs and older dogs showed
lower cortisol than male dogs and
younger dogs, respectively. During the
sessions lower cortisol associated with
increased affiliative behaviors.
Increased cortisol associated with

affiliative behaviors during sessions

increased stress behaviors.

than younger dogs.

First author (date) Social effect

Overall child effect

Burrows et al., (2008) Separation anxiety from parent

Marinelli et al., (2009) No specific mention

Palestrini et al., (2017)

Hall et al., (2017)

the child (NDD and NTD).

McCullough et al., (2018) 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 perceived as being happy to greet

Trained assistance dogs living full time with children with autism showed
negative behavioral, physical and social effect of child-dog interactions.
Study concluded that stress-related behaviors were more evident in therapy
dogs when interacting with children (<12 years) compared with adults.
Little evidence reported to support conclusions.

A single therapy dog working in a structured environment with child
patients showed some stress-related behaviors, but little physical or social
affect.

Untrained pet dogs living with NTD and NDD children showed evidence of
negative behavioral, physical, and social effect associated with child-dog
interactions. Some positive consequences were also observed such as
mutual companionship and the opportunity for shared recreational
activities.

Therapy dogs working with child oncology patients in a structured
environment showed some evidence of stress behaviors, but little physical
and social effect of child-dog interactions.

NTD, neuro-typically developing; NDD, neuro-developmental disorder.

used researcher observations as well as parent-based interviews to
substantiate findings, providing a degree of convergent validity
(Burrows et al., 2008). Two studies (Hall et al., 2017; Marinelli et al.,
2009) used a handler/owner checklist of behaviors. One of these
studies provided handler training on how to recognize stress be-
haviors in dogs (Marinelli et al., 2009). Two studies used an argu-
ably more objective researcher-completed behavioral ethogram to
record therapy dog behaviors, both of which reported good inter-
rater reliability statistics among coders (McCullough et al., 2018;
Palestrini et al., 2017), although neither article reported whether
coders were blind to the study aim. Only one article reported the
use of a validated scale to assess dog’s behavior (McCullough et al.,
2018); however, in this case, the Canine Behavioral Assessment and
Research Questionnaire (Hsu and Serpell, 2003) was used to
describe the dog’s behavioral characteristics, rather than using a

direct assessment of the effect of interacting with children on dog’s
behavior. Two articles reported behavioral ethograms and physio-
logical (salivary cortisol: McCullough et al, 2018; heart rate:
Palestrini et al., 2017) assessments of dog’s well-being, thereby
proving an arguably more objective and reliable assessment of the
effect of child-dog interactions.

It is evident that there is lack of use of appropriate comparators
in the available literature. One study compared dog’s behaviors in
the presence of adults and children (Marinelli et al., 2009) and only
one study made any sort of comparison (qualitative in this case) of
dog’s behavior in the presence of neurotypically developing chil-
dren and children with a neurodevelopmental disorder (Hall et al.,
2017). To draw more robust conclusions on the specific effect of
child-dog interactions associated with a therapeutic setting on
dog’s quality of life, it is important that comparison is made with a
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control group (ideally children of a similar age) but without the
condition requiring help from the AAI Pre-post interaction as-
sessments (another important measure of effect from a session)
were made in one study (McCullough et al., 2018), but these were
not considered in relation to an appropriate comparator group.

Inputs affecting dog’s quality of life (child-dog interactions)

One article (sample size: n = 1) reported that child-dog in-
teractions did not significantly correlate with dog’s stress behaviors
(Palestrini et al., 2017). The remaining four articles reported a
number of child-dog interactions that were potential sources of
stress for both assistance dogs, therapy dogs, and pet dogs, as
identified through parent/handler (Burrows et al., 2008; Hall et al.,
2017) and trained researcher observations (Burrows et al., 2008;
McCullough et al., 2018). These inputs can be broadly grouped
into three categories of interactions: (i) unprovoked attention from
the child, (ii) interactions and environmental predictability, and (iii)
child games with the dog.

Unprovoked attention

Two articles reported that child meltdowns and tantrums could
be particularly stressful for either pet dogs (Hall et al., 2017) or
trained assistance dogs (Burrows et al., 2008) as indicated by stress
behaviors such as barking, jumping up, and shaking in response to
the child’s behavior. In both articles, the dog was identified as being
at risk from potentially aggressive behaviors from the child because
they were the closest target or because the parent had encouraged
the dog to interrupt displays of aggression to calm the child. In
some cases, it was noted that the dog spontaneously (with no prior
training) interrupted a meltdown by seeking close physical prox-
imity with the child (Hall et al., 2017). Although such behaviors may
be interpreted as the dog coping well and showing affinity with the
child, this may also reflect the dog’s efforts to calm a stressful sit-
uation and thus defuse perceived conflict (Custance and Mayer,
2012). Not all negative attention directed to the dog was the
result of heightened arousal from the child (as associated with
meltdowns/tantrums). Indeed, the child was reported to jump,
prod, and poke the dog in a rough manner during daily interactions
(Burrows et al., 2008; Hall et al., 2017). The quality (i.e., gentleness)
and quantity (i.e., duration) of general “petting” behaviors (Burrows
et al., 2008), including cuddling, kissing, grooming, and bathing
(Hall et al., 2017) the dog were also identified as key issues to
consider in child-dog interactions, albeit that neither were directly
measured in any of the articles. For instance, parents noted that the
dog enjoyed gentle, short durations of patting, but did not enjoy
being held in a tight embrace (Hall et al., 2017).

Interactions and environmental predictability

Two articles identified that environmental instability, including
lack of a predictable routine erratic and loud noises (Burrows et al.,
2008; Hall et al., 2017), particularly from child visitors (Hall et al.,
2017) and lack of peaceful time without child interruptions
(Burrows et al., 2008; Hall et al., 2017) were a source of stress for
dogs. In addition, the importance of regular recreation activities
(e.g., waking and off-duty time) was noted to help relieve dog’s
frustration and maintain a healthy weight (Burrows et al., 2008). In
some cases children facilitated opportunities for the dog to engage
in high-energy activities; however, activities such as walking may
also be a source of stress for the dog if attention is not paid to how
the child handles the dog on the lead (Hall et al., 2017).

Child games
Two articles reported that child toys and games could have a
negative effect on dog’s well-being as indicated by an increase in

stress behaviors (therapy dogs—specific behaviors not defined;
McCullough et al., 2018) and those associated with avoidance (e.g.,
pet dogs—hiding and running away; Hall et al., 2017). It is inter-
esting to note that when relying purely on parent reports, it was
believed that the dog enjoyed it when the child played “dress-up”
with them (Hall et al., 2017); however, in another study, trained
handlers observed more stress behaviors when children put a
bandana on the dog (McCullough et al., 2018). Games which
involved loud noises and erratic unpredictable movements, such as
those involving wheeled toys or the child bouncing around, were
also believed to be disliked by dogs, causing them to seek safety
elsewhere (Hall et al., 2017).

Outputs associated with dog’s quality of life in child-dog interactions

As per our chosen definition of quality of life, we focus on the
psychological (behavioral) effect (behavioral indicators of stress);
physical effect (physiological indicators of stress, including symptoms
of being unwell); and social effect (social behaviors which may indi-
cate stress or level of willingness to interact) of child-dog interactions.

Psychological (behavioral) effect

One article did not mention any specific reference to dog’s be-
haviors which may indicate the psychological effect associated with
child-dog interactions (Marinelli et al., 2009). The remaining four
articles highlighted increased observations of oral behaviors dis-
played by the dog during child-dog interactions in an assistance
dog, therapy dog, and pet dog role, including chewing, lip-licking,
grooming, yawning, and panting (Burrows et al., 2008; Hall et al.,
2017; McCullough et al., 2018; Palestrini et al., 2017), all of which
may be indicators of heightened stress levels (Beerda et al., 1998).
Two articles reported that dogs showed behaviors indicative of high
stress, including running away, shaking, urinating, and defecating
(Burrows et al., 2008; Hall et al., 2017), in addition to safety seeking
behaviors (such as hiding, going to their safe place, or seeking the
parent/handler) when interacting with children (Burrows et al.,
2008; Hall et al., 2017). These two studies explored the well-
being of dogs living full time with children, with one focusing on
trained assistance dogs (Burrows et al., 2008) and the other un-
trained pet dogs (Hall et al., 2017). Behaviors associated with high
stress do not appear to be reported from studies involving relatively
shorter, more structured therapy-based interactions with children.

Physical effect

One article did not provide specific mention of the physical ef-
fect associated with child-dog interactions (Marinelli et al., 2009).
Two studies took direct measures of physiological functioning and
did not find any significant effects of interacting with children on
dog’s heart rate (Palestrini et al., 2017) or cortisol levels
(McCullough et al., 2018), potentially indicating a lack of physio-
logical distress. However, both of these studies explored the effect
of child-dog interactions during structured AAI sessions, whereby
interactions with the child were relatively short and controlled. By
contrast, dogs living in an assistance or pet role within the family
home have more prolonged exposure and interactions are much
less controlled. Indeed, the two studies which reported (via parent
interviews and observations) on dogs living full time with children
identified a range of physical health conditions that may be asso-
ciated with the presence of chronic stress (Mills et al., 2014),
including ear, eye, and skin infections (Burrows et al., 2008; Hall
et al., 2017).

Social effect
Three of the five articles included in the review referred to the
social effect associated with child-dog interactions. Two studies
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noted that the dog would show distress at separation from the
parent when left with the child as indicated by whining, scratching,
seeking behavior, and excessive greeting on reuniting (Burrows
et al., 2008, Hall et al., 2017), particularly if the dog was made to
sleep in the same room as the child (Burrows et al., 2008), or if the
child was creating a stressful situation for the dog (Hall et al., 2017).
These studies looked at dogs living full time with children, but
similarly a study exploring the effect of children on dogs in a
structured AAI setting revealed that the dog chose to interact more
with the adult handler than the child; however, they showed little
evidence of withdrawal behavior from the child (Palestrini et al.,
2017). Other evidence also suggested dogs were willing to social-
ize with the child in both the family home and therapy setting, with
reports of the dog being happy to greet the child (Hall et al., 2017).
In Figure 2, we illustrate the links between inputs (child-dog
interactions) and outputs (associated effect on the dog).

Discussion

This is the first review to address the nature of the risk to dog’s
quality of life from child-dog interactions in an assistance, support,
or therapeutic setting, and it is apparent that there has been little
scientific investment in this potentially important and growing area
of interest to date, with only five articles meeting the inclusion
criteria, with one of these articles focusing on pet dogs (as opposed
to trained dogs). Although the limited number of articles relevant to
this review question limits the generalizability and robustness of
the conclusions, reference to the Cochrane systematic review
database highlights that it is not unusual, or un-useful, for review
articles to include such small numbers, or to identify that no rele-
vant studies are identified (Yaffe et al., 2012). Perhaps one of the key
findings to emphasize from this review is that further scientific
research is warranted in this area and that three of the five articles
identified are recent (within the past year), suggesting growth in
this interesting area.

Inputs relevant to child-dog interactions which may compro-
mise dog’s quality of life included those themed around “unpro-
voked attention” (e.g., being in the middle of a child meltdown/

tantrum, being jumped on, and poked), “interactions and envi-
ronmental predictability” (e.g., disruptions to routine as a result of
the child’s needs, need for appropriate recreational activities) and
“child games” (e.g., dress-up, child playing with loud wheeled toys).
It is apparent that many of these inputs may be associated with
direct physical risk to the dog (e.g., being jumped on, being lashed
out at during meltdowns, being roughly handled during dress-up)
as well as over loading their sensory system, particularly in terms
of auditory stimulation (e.g., loud toys, shouting during melt-
downs). Indeed, it is well recognized that many domestic dogs
show noise sensitivity/fear after traumatic associations with sound
which pose longer term risks to their welfare (Blackwell et al., 2013;
Sherman and Mills, 2008; Storengen and Lingaas, 2015).

Outputs associated with child-dog interactions included
behavioral signs of stress, as evidenced in the dogs in all five
studies. Common indicators of both acute and chronic stress
(Beerda et al., 2000) that were reported included oral behaviors,
such as chewing, lip-licking, yawning, and panting, as well as more
overt signs of stress, such as cowering, shaking, and running away
and aggressive behaviors. Behavioral indicators of well-being were
more evident across the studies than physical indicators, or
behavioral indicators that were specific to social functioning. This is
likely to be because behavioral signs can be easier to identify as they
do not require sophisticated equipment and/or complicated
collection techniques, or necessarily expert clinical knowledge
associated with some physical indices. However, this also raises a
point of concern because it seems both children and adults can have
difficulty recognizing signs of stress in their dogs, particularly those
associated with low-level arousal (Campbell, 2016; Lakestani et al.,
2014; Mariti et al., 2012; Meints et al., 2010, 2014), thus while
behavioral indicators may be the most practical to collect, they may
not be the most valid or reliable, especially when they come from
owners or those less expert with dogs. Nonetheless, the two studies
which used physiological measures reported no meaningful
changes to heart rate or cortisol levels associated with child-dog
interactions (McCullough et al., 2018; Palestrini et al., 2017),
which appears to be in contrast with behavioral observations of
stress. As such, physiological measures may also not prove reliable
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as stand-alone measures of dog’s quality of life and may be a proxy
of immediate arousal rather than general quality of life (Barnett and
Hemsworth, 1990; Beerda et al.,, 1998). Physical health—related
proxies of stress (e.g., eye, ear, and skin infections) were only re-
ported in two studies where the dog lived full time with the child
(Burrows et al.,, 2008; Hall et al., 2017). Although such issues have
been associated with chronic stress (Mills et al., 2014), based on the
nature of these studies, it is difficult to purely isolate the role of
child interactions in creating any prolonged stress which may lead
to these conditions, among a combination of a number of other
contributing factors (e.g., stress from general management prac-
tices, or poor owner maintenance/grooming).

Synthesis of the literature suggests that it may be more impor-
tant to consider the amount of time the dog spends with the child
rather than whether or not the dog is trained in an assistance or
therapy role or not. The two studies that explored the effect of
child-dog interactions in the family home on either trained
(Burrows et al., 2008) or untrained (Hall et al., 2017) dogs were the
only ones that reported physical health indicators which are
potentially related to chronic stress (Mills et al., 2014) and the only
studies to report observations of behavior associated with more
extreme stress along with a clear effect on social-related behaviors
(i.e. separation related distress). By contrast, the studies which
focused on child-dog interactions within a therapy session did not
report any physical effect (McCullough et al., 2017; Palestrini et al.,
2017) or notice any clear differences in social-related behaviors
(Palestrini et al., 2017). It should also be considered here that it may
not necessarily be duration of child-dog contact time per se, but the
nature of exposure the dog experiences. When living full time with
children, it is much more difficult to manage every interaction
which occurs, unlike in therapy sessions, which often involve pre-
scribed and adult-moderated activities. A further point to raise is to
consider the role of child functioning in this relationship. The
studies reporting dog’s quality of life in the home environment
were the only two studies that directly reported on dogs living with
children with autism, which is notably associated with difficulties
in social interaction, forming and maintaining relationships and
adjusting behaviors (Burrows et al., 2008; Hall et al., 2017). Such
problems may exacerbate potential well-being risks in child-dog
interactions. However, it should be noted that Hall et al. (2017)
included neuro-typically developing children in their study as
well as children with autism; they concluded the qualitative risk
factors to dog’s quality of life were similar with both groups of
children, although quantitative investigations are required to
elaborate on the magnitude of the risks involved.

Based on the studies included in this review it appears that
child-dog interactions can have implications for dog’s quality of life,
however, identifying and measuring these poses practical chal-
lenges. Indeed, in general there is a clear lack of validated assess-
ment tools to assess the general quality of life of dogs (Spofford
et al., 2013), as well as a lack of knowledge for identifying dog’s
behaviors associated with different affective states (Lakestani et al.,
2014; Mariti et al., 2012; Mills, 2017) not to mention the high costs
and practical limitations associated with obtaining physical as-
sessments. However, the identification of practical solutions that
help to avoid key triggers associated with dog’s stress responses
within child-dog interactions may help to mitigate the negative
effects on dog’s quality of life. For example, Hall et al. (2017) detail
nine child-dog interactions, identified through interviews with
parents of neuro-typically developing children and those with
neurodevelopmental disorders, which may pose a threat to dog’s
quality of life (meltdowns and tantrums, having child visitors in the
home, the child and dog being together in the car, the child bathing/
grooming the dog, the child striking out and tail-pulling, the child
playing fancy dress with the dog, the child jumping around near the

dog, the child playing with loud and wheeled toys, and the child
cuddling, and kissing the dog). A number of these interactions were
also reported in the studies included in this review article, which
involved trained therapy dogs (Burrows et al., 2008; McCullough
et al., 2017), highlighting the generality of the potential impor-
tance of considering these interactions. It is suggested that further
research is conducted to assess the potential relationship between
these triggers and pet dog’s quality of life to create effective inter-
vention strategies.

The quality of this review and its findings are dependent on the
quality of the articles assessed. This review considers only articles
published in peer-reviewed English literature, and so does not
consider the full range of literature that may be available. None-
theless, by focusing on peer-reviewed literature, we are synthe-
sizing the most rigorous data available. Our exclusion criteria are
unlikely to have introduced a significant bias to our interpretation
of the data. The conclusions drawn are limited by the lack of sci-
entific rigor of the available literature and small-scale nature of the
studies. While naturalistic observations and qualitative in-
vestigations provide an important starting point on which to
formulate and test hypotheses, the lack of large-scale quantitative
approaches using standardized and objective measures of assess-
ment limit the generalizability of the conclusions. We did not un-
dertake formal quality assessment of the articles because of the fact
that all were small-scale or qualitative studies and the aim was to
scope the available data rather than establish its quality. It is clear
that statistically powered studies are needed to quantify the effects
of child-dog interactions on dog’s quality of life to increase confi-
dence in the preliminary conclusions reported here. It is also
apparent that there is a lack of appropriate use of a control. Further
research is required, which directly compares risk of child-dog and
adult-dog interactions for dog’s quality of life, as it is possible that
the stresses associated with child interactions are not unique to this
demographic, but also present in adult interactions. Furthermore,
while these studies predominately focus on the negative aspects of
child-dog interactions, it should also be considered that children
can bring a range of positive benefits for dog’s quality of life,
providing a source of mutual companionship and creating oppor-
tunities for recreational activities (Hall et al., 2017).

In conclusion, the review indicates that the following classes of
activity are the most overtly recognizable threats to dog’s quality of
life: unprovoked child attention (e.g., accidently or purposefully
rough contact associated with lack of behavioral control or displays
of affection), interaction and environmental unpredictability (e.g.,
noise levels associated with meltdowns and tantrums, the impor-
tance of recreational activities), and child games (e.g., “dress-up”,
wheeled toys). The effects of these may be realized in terms of
altered dog’s behaviors (e.g., displaying stress-related behaviors),
physical consequences (e.g., eye, ear, and skin irritations), and
social-related behaviors (e.g., separation anxiety from adult-
parent). The review has highlighted that there is limited specific
scientific literature which investigates the risk of child-dog in-
teractions to dog’s quality of life. Future research should focus on
further identification of triggers which may create tension in the
child-dog relationship and how these can be practically avoided. In
addition, practical research is required into the education of parents
and assistance/therapy dog handlers for the identification of
behavioral indicators of stress in dogs.
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