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Introduction

CONTEXT

Nestlé Purina PetCare EMENA’s (NPPE) purpose is to create richer lives for pets and for the people
who love them. NPPE have the fundamental belief that ‘People and Pets are Better Together’.

With this purpose in mind, in 2015 NPPE commissioned research to find and review the
peer reviewed evidence relating to the shared impact of the pet-human bond. This has been
subsequently refreshed and built on in 2016, 2019 and 2020.

WHY THE PET-HUMAN BOND MATTERS

There is a long history of anecdotal and observational evidence of the mutual benefits of the pet-
human bond.

The peer reviewed studies illustrate the myriad beneficial effects of pet ownership to humans,
including the direct positive benefits on human health and wellbeing (e.g. through exercise
promotion). Indirect effects include the role of pet ownership in enhancing social interactions with
other people. There is less peer reviewed evidence of the beneficial effect on pets, and this is an
area where Purina have focused and published work.

The findings to date confirm the significant social and societal potential that the pet-human
bond offers in delivering national and regional priorities including healthcare. Further details on
evidence relating to healthcare economics and the pet-human bond are covered in section 5.6.



Summary findings

The breadth and quality of evidence and research of the substantive benefits to humans from
the bond is growing. These benefits range through prevention of disease, lessening of disease
severity, stress reduction, treatment and care enhancement.

The findings demonstrate three areas of emerging / strengthened evidence:

1. Positive impact of the bond on psychological wellbeing, social inclusion and mental
health promotion — an important area for more research given increasing isolation, older
populations and rapid urbanisation and the associated social challenges

2. Positive impact of the bond on early human development, however there are still
significant gaps in the evidence base

3. Positive impacts for people in prison and marginalised and disadvantaged people, for
instance new and growing evidence that the bond can have positive impacts for people in
prison and / or people subject to offending reduction programmes. There is also emerging
evidence that the bond can assist marginalised and disadvantaged people if they are
appropriately supported.

However, there are still significant gaps in the evidence base with a strong case for further
investment, particularly relating to:

1. Animal assisted primary prevention
2. Ongoing care for the elderly and other people needing ongoing care

3. Assisting those professionals who work in conflict situations such as the armed forces or
have experienced trauma. Whilst there is some new and promising research this is another
area that would benefit from further research investment

4. The ‘One health’ concept and movement and its implications for practice

5. The benefits the bond bestows on companion and working animals as well as providing
benefits to humans.
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How this evidence review
was conducted

A rapid ‘meta-evidence review’ approach was adopted for each review (2016, 2019, 2020) and
collated to form the evidence for this report.

The aim was to collate, assess and map the latest research around the benefits to humans
associated with the pet-human bond. The review was limited to papers focused on cats and dogs.
These were identified through a review of academic databases, online sources, grey literature and
input from expert interviews. All papers were assessed and ranked based on research quality and
the level of evidence relating to different areas of the pet-human bond.

The objective is to create better understanding of the pet-human bond in such a way that the
findings can be used to focus new research and interventions in this field of study®.

The structure of this report

The report is structured by topic and provides references to the key papers and body of evidence in
the following areas:

1. Pets and working animal contribution to the promotion of health and wellbeing across
the human lifetime, including childhood, early adulthood, adulthood, older life, end of life

2. The contribution of animal assisted therapy (AAT) for the detection and treatment of
degenerative and chronic diseases, including cancer, CVD, atopy, autism, dementia

3. The impact that pets can have on building a more inclusive society, including human
connectedness in cities, senior citizen companionship and assistance

4. Innovation in new health and care technologies and approaches, including AAT and One
Health

5. Wider reflections on the impacts of the pet-human bond and the themes of this review.

(1) As well as the numerous benefits that are associated with dog and cat ownership there are a number of potential negative consequences. These need to be
assessed for future areas of research and initiatives to mitigate the potential negative impact of the pet-human bond.



1. Promoting health and wellbeing across the lifetime

1. Promoting health and wellbeing
across the lifetime

Research relating to the impact of the pet-human bond across
the lifetime (of a human) can be grouped into six areas:

e Childhood physical, mental and emotional health and wellbeing

¢ Children’s educational development

e Early adulthood

e Adulthood

e Older / later life physical, mental and emotional health and wellbeing

¢ Loneliness and social isolation across the lifetime.

1.1. CHILDHOOD PHYSICAL, MENTAL AND EMOTIONAL HEALTH AND WELLBEING
1.1.1. Child physical health and wellbeing

Previously there has been mixed research evidence relating to pet ownership and child physical
activity. This updated review found new (if limited) research relating to the physical health of
children in relation to the pet-human bond (noting topics relating to animal assisted therapy and
atopy are covered separately).

A cross-sectional sample of 9-10 year old children in the UK showed that 37.1% walked with a dog
several times a week or more (Westgarth et al. 2013 [n=1,021]). A Western Australian study found
that secondary school students who walked the dog or played with pets were significantly more
likely to meet national physical activity recommendations than those who did neither of these
things (Martin et al. 2015 via HABRI). However, another Australian study discovered that 75.1%

of their adolescent study participants reported no activity involving pets over the surveyed days
(Mathers et al. 2010 [n=928]).

Pet ownership, especially the ownership of dogs, lowers the risk of hypertension in children (Xu
et al. 2017 [n=9,354]). In addition, for men, exposure to pet ownership in utero and having more
than two pets is associated with decreased prevalence of hypertension. For women, having one
pet was associated with lowering the risk of hypertension. Having other animals as pets was also
associated with decreased hypertension.

An important development is the study which has examined the possible connection between
maternal prenatal pet-keeping and attention deficit hyperactivity disorder (ADHD) by Cassidy-
Bushrow et al. 2019®. This study drew upon participants in the Wayne County Health Longitudinal

Note: cancer, CVD, and asthma are covered in section 2 and AAT interventions in section 3.

(2) Study quality: high to medium. Despite adjustments, study difficulties include limited confidence in the association in a longitudinal study. The analysis
was derived from WHEALS 10-12 years data, probability weighted to account for social status etc. bias within respondents at this point in the study. (At this
long-running stage, respondents are likely to have been ‘selected down’ through class etc.) Research method: longitudinal study. Empirical robustness: 1.
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Study (WHEALS [n=1,258]). Based on the final analytic sample of children with ADHD [n=93] and
neuro-typical children [n=534], the study revealed greater odds of ADHD in boys whose mothers
were exposed prenatally to dogs, but not in girls. Cat ownership was not associated.

1.1.2. Child mental and emotional health and wellbeing

There is strong evidence of the beneficial role of the pet-human bond in the emotional
development and wellbeing of children. New research identified in this review has strengthened
the evidence relating to the role of pets in the emotional development and wellbeing of children -
broadly defined in relation to ‘quality of life’.

In 1996, evidence showed that pet ownership was associated with greater social contact with
friends (Paul and Serpell, 1996 [n=27]). Higher levels of pet attachment were positively associated
with changes in a child’s confidence as recorded via empathy and pro-social orientation scales
(Vidovic et al. 1999 [n=826]). This greater empathy in childhood was suggested to be long lasting,
extending into adult life (Daly and Morton, 2009).

Research also demonstrated that young people who are involved in pet ownership display greater
understanding of, and empathy towards, animals (e.g. Geerdts et al. 2015 [n=24] and Bingiesser
et al. 2013). A gender difference was discovered, with girls in general displaying more positive
attitudes than boys. Pets featured prominently as providers of comfort, esteem, support and
confidants for a secret (McNicholas, 2000).

An emerging theme was that having a pet dog in the home is associated with a decreased
probability of childhood anxiety (Gadomski et al. 2015). It was noted that this study was a
correlation study only, so no definitive cause-effect was inferred from its findings. Future studies
were recommended by the authors to establish whether and, if so, how pet dogs alleviate
childhood anxiety.
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A survey of 7 to 12 year-olds in Scotland found children who participate in pet care behaviour may
have a range of positive outcomes for both the children (such as better well-being and quality of
life) and for the pets (such as better welfare and humane treatment) (Hawkins and Williams 20179,
[n=1,217]). The authors also demonstrated that attachment to pets significantly predicts positive
attitudes towards animals generally.

Marsa-Sambola et al. (2016%), describes the development and use of the Short Attachment to Pets
Scale (SAPS), (n=7,159), and reports that positive SAPS scores are positively associated with quality
of life among other things.

Pet ownership in toddlerhood, in Japan, has been shown to contribute to the development of
emotional expression, although it is noted that while cohort size is impressive (n=31,453), the
instrument used to measure expression is relatively unsophisticated (Sato, R et al. 2019%).

A recent study has examined the impact on dog welfare of the behaviour of neuro-typically
developing (n=194) and neuro-developmentally disordered (n=208) children aged 4-10 (Hall et al.
2019'9). Using a web survey of self-selected participants, the study reported that positive behaviour
and interactions had a positive impact on dog welfare and vice versa.

An important area identified in this literature is how to measure the attachment between child and
pet. Two measures are derived from the 29-item CENSHARE Pet Attachment Survey. It is suggested
that these are psychometrically valid and are a practical method of measuring Human Animal
Interaction (HAI) attachment (Bures et al. 2019). A 2018 study has discussed that the use of OXTR
(oxytocin receptor) can predict a child’s relationship and interaction with a pet. This research also
documents individual differences that may influence children’s interactions with animals, which
will further support therapeutic interventions (Kertes et al. 2017, [n=97]).

1.2. CHILD EDUCATIONAL DEVELOPMENT

Research has identified some evidence relating to the positive benefits of the pet-human bond in
participation and interaction in the classroom and in educational development, and this has been
developed since 2015, as follows.

For instance, animal assisted activity has been shown to lead to greater social functioning amongst
children with Autism Spectrum Disorder (ASD) and to higher school adjustment for young people
undergoing animal-assisted psychotherapy due to psychosocial adaption (O’Haire et al. 2014). The
Pets at Home report (2015) found that 55% of parents responding (n=4,321) were broadly supportive
of greater pet presence in schools. However, this research primarily focused on specific cases (e.g.
children with ASD) so limited conclusions could be drawn.

(3) Study quality: high to medium. The sample size is reasonable and there is evidence of careful study conduct. Research method: self-completion survey.
Empirical robustness: 1.

(4) Study quality: high to medium. This association and its featuring of a range of socio-demographic variables makes it a helpful measure. The use of
qualitative and quantitative methods to test the tool is a research strength. Research method: scale development and testing. Empirical robustness: 2.

(5) Study quality: medium to low. While cohort size is impressive, the instrument used to measure expression is blunt and the ‘gap’ between ownership and
expression assessment is very small. Research method: birth cohort analysis. Empirical robustness: 2-3.

(6) Study quality: medium. Importance lies in the development of the assessment tool for the impact of child behaviour on dogs, and in the behavioural
constructs developed. But self-selection, self-reporting and the validation of the constructs themselves are difficulties. Research method: self- completion
survey. Empirical robustness: 2.
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Teachers in one study have reported a number of changes in the social and academic effects of the
presence of small, resident classroom animals for third and fourth-grade students in the United
States (McCullough et al. 2019, [n=591]). This included increases in social skills, social competence,
and academic reading competence, as well as reductions in internalising and hyperactivity /
inattention behaviours, among students in the intervention cohort as compared to those without

a classroom pet. However, the lack of consistent findings across groups indicates the need for
further examination of these types of programs and their potential impact on students.

Reilly (2020) conducted a meta-analysis to assess the impacts of dogs within the school or
classroom environment. Based on data from 20 studies, Reilly concludes that the inclusion of dogs
within learning environments produces positive learning outcomes for students.

New research in 2020 found that dog ownership is associated with improvements in wellbeing
and social-emotional development in children. Drawing upon survey data from 1,646 households,
researchers from the University of Western Australia found that in comparison to children in
non-dog-owning households, those from dog-owning households were 23% less likely to have
difficulties with their emotions and social interactions; 30% less likely to engage in anti-social
behaviours; 40% less likely to have problems interacting with other children; and 34% more likely
to engage in considerate behaviours, such as sharing (Wenden et al. 2020).

1.3. EARLY ADULTHOOD — MENTAL AND PHYSICAL HEALTH

One emerging theme is the positive impact of the pet-human bond in relation to the mental health
and wellbeing of young adults, in particular within academic settings.

The strongest evidence is in the randomised study to evaluate the efficacy of a therapy dog
programme in improving the well-being of university students. It identified benefits including
reduced stress and increasing happiness and energy levels (Ward-Griffin 2018 [n=246]). Results



1. Promoting health and wellbeing across the lifetime

suggest that single, drop-in, therapy dog sessions have significant and immediate effects on
students’ well-being, but also that the effect reduces rapidly after several hours. A randomised
controlled trial examined the efficacy of incorporating various levels of HAI into a four-week

long university-based stress prevention program (Pendry et al. 2019 via Waltham [n=307]).
Programmes that incorporate both interactions with animals and evidence-based stress
prevention were associated with higher levels of enjoyment, perceived usefulness, and likelihood
of recommendation. Interacting with a dog resulted in greater declines in anxiety and improved
mood scores (more so than watching a video) amongst university students (Thelwell 2019 [n=82]).

An exploratory study in South Korea has identified that young (19-39) adults’ attitudes toward
their companion dogs are associated with the owners’ depression symptoms. Owners who had less
favourable attitudes toward their dogs tended to have such symptoms. It is important to note the
authors could not determine a causal direction (Min et al. 20197 [n=654]).

In relation to physical health, 2017 research, using the Avon Longitudinal Birth Cohort Study,
found no evidence for a relationship between adolescent dog ownership and physical activity
(Westgarth et al. 2017® [n=2055]). This provides greater detail to, and challenges, Westgarth et
al.’s previous research (2013) which identified a general relationship between dog ownership and
increased levels of physical activity through walking (amongst the general population) as cited in
the 2016 review.

1.4. ADULTHOOD
1.4.1. Adulthood - at home inventions

Past research has identified a number of studies which offered strong evidence of the positive
impact of animal ownership on adult physical activity, and consequently upon body weight and
obesity, of both the human and the animal (for example see Kushner et al. 2006). More recent
research has strengthened the evidence of the benefits of the pet-human bond for adults, in
particular relating to physical activity (pet walking) which is negatively associated with being
overweight.

In 2013, The American Heart Association review found conflicting results on weight status
variation among households with and without pets (Levine et al. 2013). In contrast, dog walking,
as opposed to pet or dog ownership, does appear to be associated with a lower incidence of
obesity.

A randomised controlled intervention was conducted to assess motivations to walk, based on two
groups: adult dog owners and non-dog owners. The intervention consisted of general motivational
emails for the non-dog owners, and messages related to dog walking for dog owners. Both
intervention groups increased walking at 6 months and maintained this at 12 months, with dog
owners experiencing the greatest increases (Richards et al. 2016® [n=105]). Compared with non-

(7) Study quality: medium. Self-reporting and the particular sample group (young and urban) are study weaknesses. Research method: self-completion
survey. The questionnaire was developed from accepted tools (e.g. Pet Attitude Scale) and statistical adjustments were made. Empirical robustness: 2.

(8) Study quality: high to medium. Research method: birth cohort analysis. Sample is a reasonable size and the cohort study it is derived from is well
regarded. Although the authors defend the retrospective nature of the study, this is likely to be a weakness, as is its self-reporting element. Retrospective
analysis of dog walking habits and physical activity among adolescents. Empirical robustness: 2.

(9) Study quality: medium to low. Problems include the small sample, self-reporting and lack of clarity over attention to other variables. Research method:
randomised controlled intervention and self-reporting survey. Empirical robustness: 2-3.
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dog owners, dog owners walk more and spend more time in outdoor environments, especially
those living in greener areas. However, a study in 2019, has reported no consistent associations
between dog ownership and perceived general or mental health status (Zijlema 2019 [n=3,586
adults from Spain, the Netherlands, Lithuania and UK]).

For owners and their emotion disclosures, dogs appear to play a similar role to partners. Both
owners and non-owners displayed no significant difference in willingness to talk to partners,
indicating that ‘dog talking’ does not negatively affect human relationships and therefore the
results have positive implications for psychological health (Evans-Wilday et al. 2018 [dog owners
n=286; non-owners n=64]).

Despite the emerging empirical evidence from individual studies, there is still a gap in high-
quality evidence clearly linking dog walking and disease prevention. A wide-ranging literature
review has been conducted of the evidence for dog walking and disease prevention, and of the
effectiveness of strategies to encourage dog walking (Christian et al. 2018). The authors report
that the evidence is almost exclusively in the form of longitudinal observation and intervention
studies, with no especially high-quality evidence noted. The focus on sympathetic environments
and the propensity to dog-walking leads to the conclusion that population-based interventions are
at least as important as individual behaviour change. The authors also highlight that promoting
dog walking among dog owners, who do not routinely walk their dogs, may be an effective strategy
for increasing and maintaining regular physical activity. The role of organising buddy systems via
‘loaner’ dogs also was found to facilitate informal walking by dog owners and non-dog owners.

(10) Study quality: medium. Self-reporting nature and widely differing sample sizes between owners and non-owners pose difficulties for the study. Research
method: self-reporting survey seeking information about emotional disclosure. Empirical robustness: 2-3.

(11) Study quality: medium. The wide focus of the paper leading to this conclusion suggests a reasonable ranking in terms of study quality. Research method:
non-systematic literature review. Empirical robustness: 2.
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1.4.2. Adulthood - at work inventions

Past research has found some evidence that pet ownership enhances employment prospects,
and/or worker efficiency. Recently, there has been further research that strengthens the evidence
relating to the benefits of the pet-human bond in the workplace context.

Research in 2012, found the level of stress felt by employees is lower for people with their

dogs’ present than for others (Barker et al. 2012). On dog absent days, owners’ stress increased
throughout the day mirroring the pattern of the group of employees without dogs. This study also
reveals that the level of job satisfaction is higher for people who bring their dog to work.

A survey of dog owners has found participants responded positively to dogs in the workplace
with the main potential problems being lack of workplace policies and other colleagues’ dislike
of dogs (Hall et al. 2017%? [n=776]). Employees who ‘often’ took their dog to work reported higher
than average work engagement on all factors: vigour, dedication, absorption, total (Hall and Mills
2019 — Nestlé Purina [n=749]). Turnover intention was also significantly lower and work-based
friendship acuity higher for employees who ‘often’, compared to ‘never’, took their dog to work.
Authors stressed that it is likely that the potential benefits of allowing dogs in the office will only
be maximised through the implementation of well-designed policies. A key difficulty with this
research is participant bias, with respondents who were dog owners likely to have a degree of
favourability towards the issue.

A systematic literature review focussing on the impact of disability-assistance animals in

the workplace reported three benefits. It positively affects disability support; it improves the
productivity and psychological health of employees; and it increases workplace attractiveness
(Hunter et al. 2019). The author acknowledges potential negative effects, such as allergies, phobias
and disruptions when animals are introduced to a workplace.

1.5. OLDER 7/ LATER LIFE HEALTH AND WELLBEING

Previous research identified some evidence of the positive benefits of the pet-human bond on the
general health and wellbeing of older people. There is also a wider body of literature which focuses
on the role of animal assisted therapy (AAT) and older people, which is explored in a later section.
More recent work has strengthened the research on the general health and wellbeing benefits

of the pet-human bond for older people, in particular relating to social isolation and promoting
physical exercise /activity.

Raina et al. (1999) found that the physical activity levels of older people who are not pet owners
deteriorated to a greater extent than those who owned pets. Older dog owners also report
significantly more walking, higher total functional ability and greater perceived behavioural
control than non-owners (Gretebeck et al. 2013%?). In relation to the importance of pets for the
mental and social wellbeing for older people, the ‘Observatory Senior Italy’(2015)" found 93%

(12) Study quality: low. The key difficulty with this research is participant bias. All respondents were dog owners and therefore likely to have a degree of
favourability towards the issue. International survey though primarily UK respondents. Research method: self-reporting survey. views about taking their dog
to work (in the context of the ‘Take Your Dog to Work’ campaign). Empirical robustness: 3.

(13) Note only 77 of the total sample of n=1091 owned a dog.

(14) http://www.senioritalia.it/2015/07/federanziani-boom-animali-domestici-over-uno1/
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of respondents (aged over 65) stated their pet was important or very important to their wellbeing
and 97% felt that their pet was important in giving relief from illness or in improving their
psychological state.

More recently, a systematic literature review of published research into the effect of companion
animals on older peoples’ physical and mental health indicates improvements in some aspects
of older peoples’ health as a result of animal companionship (Hughes et al. 2020)%. The study
reviewed 70 articles investigating the effect of companion animals (whether as pets or in more
formal intervention approaches) on the physical and mental health of older adults (aged 60+).
In 52 of the articles examined, companion animals positively contributed to the mental and/or
physical health of older adults. With respect to mental health, involvement with a companion
animal improved participant quality of life and effectively attenuated symptoms of depression,
anxiety, cognitive impairment, and the behavioural and psychiatric symptoms of dementia
(BPSD). In relation to physical health, marked increases in physical activity and improvements
in blood pressure and heart rate variability were consistent with physical health improvements
observed from companion animal interactions.

Life satisfaction

Data from the Canadian Longitudinal Study on Ageing shows that pet ownership for over 65 year
olds appears protective of life satisfaction in some circumstances where barriers exist to social
participation (Toohey 2018 [n=7,474])". Data from a nationally representative sample (from the
German Ageing Service) was used to determine whether individuals (65 +) without a partner
suffered in terms of depression, loneliness and social isolation according to whether or not they
had a pet (Hajek and Konig 2019%” [n=1160, pet ownership=952]). The study concluded there were
no observable differences in men, but female dog owners were less socially isolated than women
without pets.

Physical activity

A 2017 study investigated dog ownership and walking as a means of supporting the maintenance
of physical activity in older adults during periods of inclement weather (Wu et al. 2017 [n=3,123]).
In days with the worst conditions, those who walked their dogs had 20% higher activity levels than
non-dog owners.

A further study evaluated the influence of dog ownership on health, enhancing physical activity
and sedentary behaviour in independently-mobile, community-dwelling older adults (D’Aniello
et al. 2017). The authors found that owning a dog indicated a large, potentially health improving
effect, with the average effect of 22 minutes additional time spent walking (n=43 using activPAL
monitors). Dog owners had significantly fewer sitting events, although no significant differences
were reported relating to the total time spent sitting, or the number or duration of prolonged
sedentary events.

(15) Study quality: high to medium. The review conforms to most of the requirements of a SLR, although the authors are clear that their search concentration
was limited, and they did not submit the research reviewed to tests of strength of evidence. They assert that the latter was not the focus of what they
conceived of as a narrative review, but it needs to be noted that evidence quality is established within the highest standard SLRs, both in relation to
quantitative and, increasingly, qualitative evidence.

(16) Study quality: high to medium. Strengths include longitudinal extraction, but account of variables may be incomplete. Research method: data extraction
from longitudinal study. Study to estimate associations between social participation and life satisfaction for pet owners and non-pet owners 65 plus.
Empirical robustness: 2.

(17) Study quality: medium. Study weakness is its ‘snapshot’ status, where long-term observation might reveal more meaningful data about the mental health
problems considered.
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Mickova (2019) evaluated the effect of dog ownership on physical activity in older adults as well

as its positive impact on perceived degree of health and sleep (n=44). Dog owners reported higher
total physical activity time, time spent in walking, and spent calories per week. The results suggest
that dog ownership may affect the overall physical activity and health of older adults.

Wellbeing and therapeutic effects

A study of the therapeutic effects of dog visits in nursing homes for the elderly found that dog
visits did not affect measures of depression, cognitive function, or BMI (Thodberg 2016). A
transient effect was found on sleep duration, but because this is the first study measuring sleep
quality as an effect goal of AAT, the study authors recommended that more experiments are
needed to determine whether this is a valid parameter to measure the effects of dog visits in this
population.

Brooks et al. (2018) has reviewed the wider literature of evidence relating to the benefits of pet
dogs as promoters of wellbeing in older people. It reports that for those who like dogs there is
evidence that their presence can offer both psychological and physical health benefit. However,
meeting their care needs may place an additional strain on an older person and/or a carer who has
limited resources or physical capabilities.

In a population of older adults, pet ownership was significantly associated with a higher
likelihood of ever having had depression (Mueller 2018 [n=1,657]). However, the study highlighted
that it is impossible to determine the directionality of that relationship. It is possible that owning
a pet may put a person at an increased risk of developing depression, or individuals who are at
risk, or who have already developed depression, may acquire a pet as a way of managing their
depressive symptoms.
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Overall, the evidence is predominantly focused on dogs and there is limited evidence relating
to cats. A study found older pet owners had fewer health conditions, although older cat owners
differed from older dog owners, with higher BMIs, less physical activity, and less supplement
usage (Heuberger, 2017).

1.6. LONELINESS AND SOCIAL ISOLATION ACROSS
THE LIFETIME

An emerging theme in the evidence of the positive impact of the pet-human bond is related to
human loneliness and social isolation. This includes pets acting as ‘social catalysts’ leading to
greater social contact and interactions with other people, alleviating feelings of loneliness and
social isolation. For example, McNicholas and Collis (2001, [n=3,465]) has reported that being
accompanied by a dog increased the frequency of social interactions, especially interactions with
strangers. Whilst Powell et al. (2018) found 61% of prospective adopters cited reduced loneliness as
a benefit of dog ownership, and Powell et al. (2020) found companion dog acquisition may reduce
loneliness among community dog owners.

Recent market research run by HABRI in collaboration with Mars Petcare found 80% of pet owners
say their pet makes them feel less lonely. A quarter of pet owners interviewed stated they got a pet
to improve their mental health, with respondents aged over 55 years old doing so more frequently
(55%). Evidence from research conducted by WALTHAM shows that 54% of pet owners found
socialising ‘easier’ upon getting a pet.
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Evidence can be identified relating to the role of the pet-human bond with people at risk of
social isolation due to physical disabilities, or who may lack opportunities for social interactions
(McNicholas et al. 2005), including:

e Younger people (including homeless young people)

e Older people (including those living alone and women).

Important themes within this research are pet ownership as a possible protection against
loneliness rather than a response to loneliness, and the impact of pet death on loneliness.

Younger people including those who are homeless

Black (2012) explored the relationship between loneliness and companion animal bonding (n=293).
Pet owners reported significantly lower loneliness scores than non-pet owners. Companion animal
attachment was positively related to the number of humans in the social support network. The
results indicate that interventions promoting a pet relationship may be valuable in reducing
loneliness among adolescents.

Rhoades et al. (2015) examined pet ownership amongst homeless youth in Los Angeles (n=398).
The majority of pet owners reported that their pets kept them company and made them feel
loved, with pet owners reporting fewer symptoms of depression and loneliness than their non-pet
owning peers. On the other hand, nearly half reported that their pets made it more difficult to stay
in a shelter. Cleary et al. (2020) presents similar findings with the advantages of companionship
being a sense of responsibility and improved mental and emotional health, including alleviation
of loneliness. Scanlon et al. (2020) draws on interviews from twenty homeless people and reports
participants’ descriptions of their pets as kin; the responsibility they felt towards their pet; and
anticipatory grief when contemplating a future without their companion animal.

Older people

Banks and Banks (2002) have explored the role of pets and loneliness in older people, in relation
to animal-assisted therapy (AAT) for the resident population in long-term care facilities (n=45). The
study found residents volunteering for the study had a strong life-history of emotional intimacy
with pets and wished that they currently had a pet. The study concluded AAT reduces loneliness in
residents of long-term care facilities.

Stanley et al. (2013) explored the association of pet ownership and loneliness amongst older adult
primary care patients (n=830, age > 60 years). The study found pet owners were 36% less likely
than non-pet owners to report loneliness. An interaction was found in which living alone and not
owning a pet was associated with the greatest odds of reporting feelings of loneliness.

Gan et al. (2019) conducted interviews with 14 community-dwelling older adults aged 65 and above,
and concluded that pet ownership may provide companionship, giving a sense of purpose and
meaning, reducing loneliness and increasing socialisation. Carver et al. (2018) explored factors
influencing social participation and successful aging among rural-dwelling older adults. It cites the
importance of supports which enable older people to spend time with others, including their pets.

Jain et al. (2020) reviewed forty-three studies on dog-assisted interventions (DAIs) among older
people in residential long-term care facilities (RLTCFs). Almost half of the quantitative studies
(n=18, 46%) found no significant changes over time or between groups across outcomes measured.
The most salient intervention effects that could be identified included improved social functioning
(n=10), reduced depressive symptoms (n=6) and loneliness (n=5). The findings of this review
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indicate that while DAI has value for older people in RLTCF, challenges remain in accurately
measuring its impact to provide a stronger evidence-base.

Older people - women

The role of pets in addressing loneliness amongst older people has also been explored by Krause-
Parello (2012). The study focused on older women residing in the community (n=159). It found
that pet attachment support, but not human social support, influenced the relationship between
loneliness and depressed mood, indicating the importance of pet attachment as a greater form of
support in this sample. Pikhartova et al. (2014) examined whether pet ownership is a response to,
or protection against, loneliness (n=5,210). The study found owning a pet significantly influences
later reporting of loneliness in women. In the reverse direction, reported loneliness influences pet
ownership. In both directions, the relatively strong gender interaction suggests the association is
limited to women with effects for men minimal or non-existent.

Hajek and Konig (2019) have examined whether cat owners, dog owners and individuals without

pets differ in terms of depressive symptoms, loneliness and social isolation among individuals in

old age without a partner (n=1,160). While there were no differences observed in men, female dog
owners were less socially isolated and less lonely than women without pets. The study notes that
additional longitudinal studies are required to deepen the understanding of this association.

Cats

A recent report by the All-Party Parliamentary Group on Cats (2020) examined the specific role of
cats as companions and helping to tackle loneliness®®. The report cites UK Government research
which found 23% of UK adults feel lonely often. Key statistics were also cited from the 2019 PDSA
Animal Wellbeing Report® relating to the role of cat ownership and loneliness, include:

* 91% of 18-34 year olds agreed that owning a cat made them feel less lonely
* 35% of owners said they got a cat to provide love and affection

® 269% of cat owners said they got a cat for companionship.

COVID-19 and loneliness and social isolation

Recent evidence has been published relating to the pet-human bond during the COVID-19
pandemic, with anecdotal evidence that people are relying on their pets to a greater extent and
that pets have become more important to them during the pandemic®. Dog adoption has also
increased during the pandemic (Morgan et al. 2020). However, there is also limited evidence of
pets impacting overall life satisfaction and feelings of anxiety during this period (de Pedraza et al.
2020).

For further details relating to pet-human bond and COVID-19, see World Small Animal Veterinary
Association (WSAVA)®,

(18) http://www.apgocats.org.uk/wp-content/uploads/2020/06/APGOCATS_Loneliness-Report.pdf
(19) https://www.pdsa.org.uk/media/7420/2019-paw-report_downloadable.pdf
(20) https://www.independent.co.uk/life-style/coronavirus-pets-lockdown-emotional-mental-support-wellbeing-a9435651.html

(21) https://wsava.org/news/highlighted-news/the-new-coronavirus-and-companion-animals-advice-for-wsava-members/
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2. Treatment of degenerative
and chronic diseases

The research on the pet-human bond, in particular through the use of animal assisted therapy
(AAT), in relation to degenerative and chronic diseases covers both physical and mental
conditions and spans prevention, treatment (e.g. pain relief) and recovery (e.g. rehabilitation and
assisting with anxiety / loneliness). These challenges can be grouped as follows:

¢ Cancer

e Cardiovascular disease (CVD)

* Atopy®? / allergies / asthma

¢ Autism and childhood development disorders

e Chronic mental health conditions (dementia, Alzheimer’s disease)

e Fibromyalgia (pain management).

This section also covers the emerging dimension of the impact
of AAT research and therapy sessions on the wellbeing of the therapy dogs.

2.1.CANCER

Previously limited evidence has been identified associated with the role of the pet-human bond
in relation to cancer. This review has found some further evidence, which is mixed, relating to
the beneficial role of pets and cancer. This remains an area with limited studies.

A multi-centre randomised trial on the effects of therapy dog interventions on children with
cancer reported benefits for children and parents in the initial stages of treatment, although
differences between intervention and control groups lessened over time (McCullough 2018
[n=107]).

A 2018 study examined the relationship between pet ownership and risk of dying from cancer
using data from 1988-94 (Buck et al. 2018 [n=13,725]). Keeping birds and cats in households was
associated with an increased risk of dying from cancer, especially in women.

A limited review of literature relating to pet ownership and cancer notes that benefits include the
positive effect on emotional well-being for some patients, but also highlights concerns relating to
the potential threat of zoonotic infections (Chan and Tapian 2019%%).

Note: this section includes specific studies relating to AAT. More general and theoretical studies relating to AAT are covered in section 4.

(22) Atopy (atopic syndrome) is a syndrome characterised by a tendency to be ‘hyperallergic’. A person with atopy typically presents with one or more of the
following: eczema (atopic dermatitis), allergic rhinitis (hay fever), or allergic asthma.

(23) Study quality: high to medium. Relatively small sample size and self-reporting are potential study weaknesses. Self-reported data collection over four
months of treatment. Research method: randomised controlled self-completion survey. Empirical robustness: 2.

(24) Study quality: high- medium. NHNES relies on self-reported data, although it employs robust adjustment methodologies. Research method: longitudinal
survey. Empirical robustness: 1-2.

(25) Study quality: low. The areas chosen for review appear as self-selected and based on the authors’ experience and interests: this is not a systematic
review. Research method: non-systematic literature review. Empirical robustness: 3.
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2.2. CARDIOVASCULAR DISEASE (CVD)

Earlier research identified that the strongest evidence of benefits to human physical health from
the pet-human bond relates to CVD. Studies explored different dimensions of the pet-human bond
and specific CVDs including blood pressure, heart rate, blood lipids and autonomic tone and
cardiovascular reactivity.

The current review found further research which support and strengthen this evidence. Starting
with two of the strongest studies:

The comprehensive review conducted by the American Heart Association which found that “some,
but not all, studies of pet ownership and systemic blood pressure have found an association between
pet ownership and lower blood pressure”. Further “a positive or beneficial relationship between cat
and dog ownership and autonomic function or cardiovascular reactivity to stress has been reported in
most studies”, although the review found “there is minimal data on the association of pet ownership
and lipid levels” (Levine et al. 2013).

A recently published high-quality study is the systematic review and meta-analysis of studies
published between 1950 and 2019. The authors found ten relevant studies yielding data from
3,837,005 participants. From this review, dog ownership was associated with a 24% risk reduction
for all-cause mortality as compared to non-ownership. For individuals with prior coronary events,
living in a home with a dog was associated with an even more pronounced risk reduction for all-
cause mortality. Restricting analyses to studies evaluating cardiovascular mortality, dog ownership
conferred a 31% risk reduction for cardiovascular death (Kramer et al. 2019%%).

(26) Study quality: high. However, while this SLR itself is sound, there seem to be difficulties with the quality of the research examined. Research method:
systematic literature review. Empirical robustness: 1-2.

(27) Study quality: medium. The limited association adjustment is a weakness, although the sample size is reasonable. (The data interpreted was from a more
extensive data set.) Research method: longitudinal data interpretation. Empirical robustness: 2.
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El-Qushayri et al. (2020) assessed the association between pet ownership and cardiovascular risk
factors and mortality. Based on a review of 26 studies, higher survival rate was observed in the pet
owners’ group. Pet owners had significantly lower heart rate, mean arterial pressure and systolic
blood pressure but not diastolic blood pressure. No significant difference was observed between
pet owners and non-pet owners in prevalence of hypertension.

A longitudinal study of American adults aged over 50 years without established cardiovascular
disease concluded that pet ownership is associated with low rates of CVD deaths / stroke. This
is largely attributed to cats rather than dogs, although the authors did not offer any specific
conclusions relating to the positive impacts of cats (Ogechi et al. 2016%” [n=3,964]).

One study draws upon the Swedish National Patient Register to offer an association of dog
ownership with reduced risk of hospitalisation for recurrent myocardial infarction, although
the authors note confounding factors such as smoking prevent conclusions regarding a possible
causal effect (Mubanga et al. 2019 [n=321,430]).

For men, exposure to pet ownership in utero and having more than two pets decreased the
prevalence of hypertension. For women, having one pet lowers the risk of hypertension. Pet
ownership, having one pet and having other animals as pets, decreased hypertension (Xu et al.
2016). A literature review on the Impact of Pets on Cardiovascular Risk Prevention notes that the
benefits of companion animals are most likely to be through reduction in depression, anxiety, and
social isolation, but the studies have been largely cross sectional® and may depend on the degree
of bonding of the owner with the animal (Schreiner 2016).

2.3. ATOPY, ALLERGIES AND ASTHMA

Previous research has discussed the long running debate in the scientific literature on the negative
or positive impact of pets on atopy®. In particular, the epidemiological study from Sweden, which
studied over a million children, conclusively showed that “exposure to dogs and farm animals
during the first year of life reduces the risk of asthma in children” (Fall et al. 2015). Specifically,
toddlers who grow up with a dog in the home before the age of one have a 13% lower risk of
asthma by the age of six (Fall et al. 2015). The 2019 review identified important developments
within the evidence-base associated with the pet-human bond and human allergies and asthma,
in particular relating to the number of pets (mini-farm effect) and the rural-vs-urban context. As a
result, the evidence remains mixed with potential conflicting findings between studies (Mendy et
al. 2018; Simoneti et al. 2018).

Cross sectional (n=1,029) and birth (n=249) cohorts of children aged 7-9 in two Swedish rural areas
were drawn upon to investigate dose-dependent association between cat / dog ownership in the
first year of life and subsequent allergy development (Hesselmar et al. 20185?). Increasing the
number of household cats and dogs during the first year of life was associated with fewer allergic
manifestations (asthma, allergic rhino-conjunctivitis, eczema), with the authors suggesting

a ‘mini-farm’ effect (i.e. the greater the number the more the reduction). A second study also

(28) A cross sectional study analyses observational data from a population, or a representative subset, at a specific point in time.

(29) Atopy (atopic syndrome) is a syndrome characterised by a tendency to be ‘hyperallergic’. A person with atopy typically presents with one or more of the
following: eczema (atopic dermatitis), allergic rhinitis (hay fever), or allergic asthma.

(30) Study quality: high to medium. Study weakness may lie in particularity of its settings and a broader ‘allergen-protective’ environment contained
within these. Research method: cross-sectional self-completion survey, longitudinal interviews and clinical markers. Cross-sectional data gathered through
questionnaires: birth data through interviews and clinical markers. Empirical robustness: 1-2.
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discovered a dose-response relationship between pet keeping and allergies (Luo, S 20185” [n=7,360
children]). However, it is not clear to what extent the findings were adjusted for other possible
variables and the self-reporting nature of participant responses may be problematic.

A further 2018 study assessed the effect of fur-bearing pets on humans with allergic conditions
and identified a key difference between pet ownership in rural areas (where a preventative effect
was identified) and in urban areas, where allergic symptoms were exacerbated (Krzych-Falta et al.
2017%? [n=18,617]).

Other studies have challenged the positive relationship between pets and allergen prevention.

A 2018 study examined whether exposure and sensitisation to dog and cat modifies the
relationship between endotoxin exposure and asthma and wheeze (Mendy et al. 2018 [n=6,051]). It
found that exposure to dog and cat allergens enhances the association of endotoxin with asthma
and wheeze. The authors concluded that future studies should evaluate whether environmental
measures to reduce levels of cat and dog allergens as well as endotoxin can be effective in reducing
asthma and wheeze symptoms in the long term.

This research is supported by another study investigating the prevalence of asthma and lung
function status among dog and cat owners (focus on exposure in adults). Data demonstrated

that exposure to cats was associated with increased risk of asthma, while exposure to dogs is
associated with reduced lung function. Reduction of pulmonary function can be associated with
endotoxin exposure, which causes inflammation and may rapidly lead to changes in lung function
(Simoneti et al. 2018 [n=125]).

A further study found exposure to dogs but not cats is associated with a decrease in the prevalence
in atopic dermatitis amongst school children. Exposure to outdoor dogs was associated with
nocturnal coughing and with atopic dermatitis. Exposure to outdoor cats was associated with
nocturnal coughing and current rhinitis symptoms. After carrying out the multivariate analyses®?,
only exposure to dogs, both indoor and outdoor, was significantly associated with a decrease in
the prevalence of atopic dermatitis (Bedolla-Barajas et al. 2018 [n=30,254]).

More recently, in 2020, Ojwang et al. investigated independent and synergistic associations
between exposure to indoor pets and farm animals during infancy and the risk of asthma and
allergy by age 5 [n=3,781]. Having a dog in the house was found to be inversely associated with
the risk of asthma. Having a cat was associated with a decreased risk of atopic eczema. The
authors conclude having a dog or cat in the house during the first year of life may protect against
childhood asthma and allergy.

A useful study on the state of research on allergens highlighting the changing nature of the
association between early-life cat exposure and specific sensitisation during childhood. The
assessment of outcomes shows the key role of the time of the exposure (Thuoma et al. 2018).

(31) Study quality: medium to low. It is not clear to what extent the findings were adjusted for other possible variables, and the self-reporting nature of
participant responses may be problematic. Research method: cross- sectional survey. Empirical robustness: 2.

(32) Study quality: High to medium. Sample size and mixed methods are study strengths but (as the authors acknowledge) environmental differences
between urban and rural areas will have an effect, so the pet association cannot be specific. Research method: self- completion survey and clinical testing.
Study group (n=18617) from urban (16562) and rural (2055) areas of Poland. A web-based questionnaire preceded (in 7000 cases) clinical testing. Empirical
robustness: 1.

(33) Multivariate analysis (MVA) is based on the statistical principle of multivariate statistics, which involves observation and analysis of more than one
statistical outcome variable at a time. Typically, MVA is used to address the situations where multiple measurements are made on each experimental unit
and the relations among these measurements and their structures are important.
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2.4. AUTISM SPECTRUM DISORDER (ASD)

Previous research has found a strong level of evidence of the benefits associated with the pet-
human bond relating to children with ASD. More recent publications have provided further
evidence of these benefits, although small samples should be noted.

In 2015, Wright et al. found that, in families where a child had ASD, dog presence significantly
improved total stress management / reduction, parental stress management / reduction and

the behaviour of ‘difficult’ children, although some methodological weakness in the study was
noted. These findings were supported by a further study involving children with ASD which found
parental reporting of an increased interest in attending school (O’Haire et al. 2014).

More recently, ASD patients under the care of a Dutch mental health organisation who received
sessions with therapy dogs have reported increased social awareness and communication, and
improvement in symptoms of agoraphobia (Wijker et al. 202064 [n=53]).

The benefits of animal-assisted activities for psychiatrically hospitalised youth with ASD were
investigated (Germone et al. 20185% [n=47]). Overall, the study found social-communication
behaviours (positive emotional facial expressions, talking, use of gestures looking at both adults
and peers) significantly improved in the animal-assisted activities experimental conditions.

Parent and therapist perception of the role of Animal-Assisted Activity (AAA) for children with ASD
were investigated by Michelotto et al. 2019 [n=15]). According to therapists, AAA increased positive
gestures and facial expression in children and improved peer interaction. Parents also reported a
reduction in self-aggression and repetitive stereotyped movements, as well as an improvement in
speech communication and creativity.

More recently, Silva (2020) evaluated whether contact with dogs may be a useful approach to

elicit spontaneous imitation in people with ASD (n=25). The study found children appeared more
motivated and engaged more frequently in spontaneous imitation in the live dog condition than

in the conditions without the dog. The authors note that the results are preliminary. Other recent
studies include Protopopova et al. (2020) who examined animal-assisted intervention (AAI) within
early community care for children with ASD and Avila-Alvarez (2020) who examined the role of AAI
for ASD in Spain).

2.5. DEMENTIA AND ALZHEIMER’S DISEASE (AD)

Previous research has shown some / strong evidence to suggest that the pet-human bond (in
particular via AAT) may ameliorate some of the behavioural and psychological symptoms
associated with dementia, but the duration of the beneficial effect has not been fully explored
(Filan, 2006). AAT also appears to have positive impact on the management of schizophrenia (Chu
et al. 2009) and to enhance ACES® inhibitor therapy aimed at lowering blood pressure associated
with mental distress (Allen et al. 2001). The 2019 review found limited new research to strengthen

(34) Study quality: medium. Accepted scales (mainly self-administered) were used to gather results but the authors acknowledge that sample size was small,
and the sample itself relatively homogenous. Research method: randomised controlled study, randomised in control and intervention groups. Empirical
robustness: 2.

(35) Participants’ data captured via video and coded using Observation of Human-Animal Interaction for Research, a tool specifically developed to capture
human interactions in the presence of animals.

(36) An angiotensin-converting-enzyme inhibitor (ACE inhibitor) is a pharmaceutical drug used primarily for the treatment of hypertension (elevated blood
pressure) and congestive heart failure.
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the evidence of the pet-human bond for the treatment of degenerative mental health conditions
such as dementia including Alzheimer’s disease.

Engagement in a group AAA seems to create engagement and might be a suitable health promoting
intervention for persons with dementia. However, the degree of dementia should be considered
when planning AAA (Olsen et al. 2019 [n=49]).

Olsen et al. (2016) reports the result of a 12-week intervention with AAA in nursing homes (n=58)
and found a significant effect on depression and quality of life for participants with severe
dementia at follow-up. For quality of life, a significant effect of AAA was also found immediately
after the intervention. No effects on agitation were found. The study concluded that AAA may have
a positive effect on symptoms of depression and quality of life in older people with dementia,
especially those in a late stage.

AAT may contribute to enhancing quality of life for persons with dementia in an aged care
home. However, quality of life improved in both the intervention and the control group, with no
significant difference between groups (Briones et al. 2019 [n=34]).

A small study used video-recorded observations of interactions between a person with Alzheimer’s
disease and dogs. The research reported feelings evoked in the people with AD included empathy
and altruism, which allowed for a sense of joy and tenderness, which may induce a sense of self-
worth, of being needed, and of being meaningful (Swall et al. 2017 [n=‘Four wards’ of people]).

Hu et al. (2017) examined the efficacy of AAI for cognitive impairment patients, including
reviewing five randomised controlled trials and five quasi-randomised controlled trials
involving 413 participants. Compared with control groups, AAI groups exhibited significantly
fewer behavioural and psychological symptoms of dementia (BPSD), especially depression

and agitation. In both the short and long term, AAI had beneficial effects on BPSD in cognitive
impairment patients. However, no significant improvements were found in daily living activities,
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quality of life or cognitive score. The meta-analysis showed that AAI can be effective in reducing
BPSD in patients with cognitive impairment.

Lai (2019) evaluated the efficacy and safety of AAT for people with dementia, reviewing nine RCTs.
Comparing AAT versus no AAT, participants who received AAT were slightly less depressed after
the intervention, but they did not appear to have improved quality of life. The authors found low-
certainty evidence that AAT may slightly reduce depressive symptoms in people with dementia.

2.6. FIBROMYALGIA (PAIN MANAGEMENT)

Marcus et al. (2013) evaluated the effects of brief therapy dog visits for fibromyalgia patients
attending a tertiary outpatient pain management facility compared with time spent in a waiting
room (n=106). The study reports significant improvements for pain, mood, and other measures
of distress among patients after the therapy dog visit but not the waiting room control. Clinically
meaningful pain relief (>2 points pain severity reduction) occurred in 34% after the therapy dog
visit and 4% in the waiting room control.

2.7.IMPACT OF ANIMAL ASSISTED THERAPY
ON WELLBEING OF THERAPY DOGS

An emerging dimension of AAT research and practice is the impact of AAT activity and therapy
sessions on the wellbeing of the therapy dogs. Clark et al. (2020)5” has examined the effects

of these interactions on the dogs by considering multiple physiological measures known to be
associated with emotional state (continuous heart rate, heart rate variability, pre- and post-session
tympanic membrane temperatures, and salivary cortisol and oxytocin concentrations). The study
draws evidence from nineteen canine therapy dogs who completed five 20-minute AAA visits each
in an outpatient clinical setting (Mayo Clinic Fibromyalgia and Chronic Fatigue Clinic). From a
physiological perspective, the dogs showed a neutral to positive response to the AAA sessions.
Heart rate was significantly lower at the end of the session compared with the beginning. The
right tympanic membrane temperature was lower post-session. All other emotional indicators
remained stable between pre- and post-session. These results suggest that the dogs involved were
not negatively affected by their participation in the AAA. Moreover, there was some evidence
suggesting the dogs may have been in a more relaxed state at the end of the session (lower heart
rate and lower right tympanic membrane temperature) compared to the beginning.

Effect on dogs of AAT - ADHD

Melco (2020) has evaluated the impact that participation in sessions with children with Attention-
Deficit Hyperactivity Disorder (ADHD) has on therapy dogs. At the end of each activity, heart rate
was monitored, and a saliva sample was obtained for cortisol analysis. Dogs demonstrated only
occasional behavioural responses and no significant findings related to cortisol or heart rate. The
results indicate that with proper supervision and well-trained therapy staff, including suitable
therapy dogs and their handlers, canine stress can be minimal in a therapy setting.

(37) Nestlé Purina Research.
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3. Therole of the bond in building
a more inclusive society

Previous research has identified relatively few studies that applied a broad sociological, economic,
environmental or systems perspective to generate data and understanding of wider social benefits
of the bond, in particular the role of the pet in creating individual social capital®® and supporting

a more inclusive society.

The 2019 review has sought to further understand this area of the bond, and considers five areas
in which the pet-human bond may support a more inclusive society (either for individuals or
communities):

e People with disabilities (and assistance pets)

e Military and service people, post trauma

e People in prison including young offenders and substance misusers
e Marginalised and disadvantaged people (including homeless)

e Improving social cohesion in cities.

3.1. PEOPLE WITH DISABILITIES (AND ASSISTANCE PETS)

Whilst the benefits of dogs to blind people is universally acknowledged, only a small number of
scientific studies (and some evidence) have covered the wider range of disabilities which could
benefit from AAT, including people with chronic ambulatory disabilities (Allen & Blascovich 1996),
people suffering from epilepsy (Strong et al. 1999) and the deaf (Guest et al. 2006). The 2019 review
identified some additional research to strengthen the acknowledged benefits of assistance animals
for people with disabilities.

Whilst guide dog ownership was not associated with a better Quality of Life (QOL), yearly medical
cost expenditures were described as lower in guide dog owners, who were also more likely to
believe that guide dogs can increase their independence and exert positive effects on health (Glenk

(2019 [n=36)).

An online survey aimed to increase understanding of Psychiatric Assistance Dog use for people
living with mental health disorder. Every participant described the relationship with their dog as
positive (Lloyd et al. 2019 [n=199]). Tasks the dogs performed for their owners included: reduction
of anxiety through tactile stimulation (94%); nudging / pawing to bring back to the present (71%);
interrupting undesirable behaviour (51%); constant body contact (50%); deep pressure stimulation
(45%) and blocking contact from other people (42%).

(38) Social capital theory holds that social capital exists and can be measured in a community and that it is made up of the quantity and quality of social
networks, personal relationships and the co-operative quality of a society’s social interactions. Three types of social capital are often distinguished: bonding
social capital (e.g. among family members or ethnic groups); bridging social capital (e.g. across ethnic groups); and linking social capital (e.g. across political
classes). Variations in the strength or weakness of social capital are reflected in and may partly explain variations in key social outcomes. These outcomes
include reduced crime rates, higher educational performance, lower mortality and morbidity and better economic performance (French and Gordon 2015).
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A literature review on hearing dogs concludes that they play an important role in improving
the quality of life of people with hearing impairment, especially for those who have particular
concerns about their safety or with problems of social isolation (Martellucci 2019).

3.2. MILITARY AND SERVICE PEOPLE — POST TRAUMA

A new theme identified by the 2019 review relates to the emerging evidence of the role of pets and
assistant animals in supporting current or ex-military or service people.

Military individuals with a service dog have been found to exhibit significantly better psychosocial
health including higher social, emotional, and work / school functioning, compared to those
without service dogs (Bibbo et al. 2019 [n=154]). However, there was no significant effect of having
a service dog on anger, companionship, or sleep disturbance.

Animal Assistance Interventions (AAI) have been shown to reduce stress in aeromedical
evacuation military patients (Krause-Parello 2019 [n=120]). The study showed that cortisol
decreased significantly in the AAI group, particularly for those who report higher post-traumatic
stress syndrome. Some evidence was found that service dogs provide better emotional health-
related quality of life beyond the recipient to family members’ psychosocial health and functioning
(Bibbo 2019).
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3.3. PEOPLE IN PRISON, INCLUDING YOUNG OFFENDERS AND SUBSTANCE
MISUSERS

An emerging theme relates to the role of the pet-human bond and AAI in supporting people within
prison settings (noting small sample sizes).

The levels of empathy in the journal writing of youth inmates in detention centres in the USA who

were participating in the Teacher’s Pet programme were assessed (Syzmonski et al. 20185 [n=73]).
The randomised sample was controlled between youth who trained the dogs (intervention group)

and those who simply walked them (control group). The intervention group demonstrated greater

levels of empathy, attachment and social-cognitive growth than the control group.

The experiences of male young offenders following completion of a dog training programme
were examined (Leonardi et al. 2017“° [n=70]). Positive effects included increases in motivation,
charitable purpose, self-efficacy, improved skills, impulsivity, and emotional management.

The impact of a canine AAT program in a Canadian psychiatric prison was assessed. Results
included prisoners demonstrating increased recognition of their personal feelings and emotions
and positive impact on conduct (Dell et al. 2019: sample size unclear [24 sessions]).

The effectiveness of Prison-based Animal Programs in the Netherlands is currently being
examined: Dutch Cell Dogs (Schenk 2018) covers 256 people from 12 justice centres including
psychiatric, juvenile and adult facilities. The result is expected to be published in 2020-2021.

A 2018 study examined key themes that drive the success of a dog programme aimed at
incarcerated youth serving time in an adult prison, including the symbolism of the dog, its role in
therapy, perceptions of positive behaviours and rehabilitation, a sense of normality, and universal
support by inmates (Smith and Smith 2019 [n=31]).

A pilot study reports that drug addicted male inmates in Italy involved in dog assisted therapy
sessions have significantly improved their social skills, reducing craving, anxiety and depression
symptoms compared to the control group (Contalbrigo et al. 2017 [n=22]).

3.4. MARGINALISED AND DISADVANTAGED PEOPLE (INCLUDING HOMELESS)

Previous research has found some evidence that pet ownership may be especially important

for those young people who are marginalised or disadvantaged. More recent publications

provide limited additional evidence to strengthen the role of the pet-human bond in supporting
marginalised and disadvantaged people. However, one emerging area related to the role of AAA for
children who have been exposed to gender-based violence.

In 2015, a cross-sectional survey discovered that young people who were homeless and pet-owning
reported positive emotional and mental health benefits, including fewer symptoms of depression
and loneliness. There were also difficulties associated with ownership, including access to
appropriate accommodation (Rhoades et al. 2015 [n=398]).

(39) Study quality: high to medium. While the study is carefully constructed, with particular attention to the coding of texts, there are difficulties including
skewed sample sizes and uneven randomisation. Troubled youth are paired with hard-to-adopt shelter dogs for multi-week workshops. Research method:
textual analysis. The size of the divide was in favour of the intervention group for practical reasons. Empirical robustness: 2.

(40) Study consisted of semi-structured interviews with 70 male young offenders.

(41) Male youth (n=31) were provided survey questions.



3. Therole of the bond in building a more inclusive society

More recently, an integrated literature review indicates a strong bond between those who are
homeless and their companion animals. This relationship provides a number of benefits to the
homeless person as well as to the animal, including safety, responsibility and improved emotional
and mental health. However, the relationship can also add challenges, including decreased access
to accommodation, decreased effort to find shelter and emotional vulnerability relating to fear of
losing their companion pet (Cleary, 2019).

A study examined ‘Leaving a Mark’, an AAI programme for children who have been exposed to
gender-based violence, and its effect on their associated clinical symptoms. Clinical symptoms
were assessed using the Child Behaviour Checklist. After taking part in the AAI programme,

the children showed a reduction in internalising symptoms and in symptoms associated with
post-traumatic stress disorder. However, no significant changes were observed in externalising
symptoms or in affective and behavioural dysregulation. Results provide preliminary support for
the use of the Leaving a Mark programme (Muela et al. 2019 [n=19 children, 13 boys and 6 girls]).

3.5. IMPROVING SOCIAL COHESION IN CITIES

A new, emerging area of research was the role of pets in supporting wider community cohesion, in
particular within cities.

Research suggests that socio-demographic variables (i.e. age, gender, housing, and education
level) have stronger predictive values than companion animal ownership status with respect to
the well-being of people in Hong Kong. However, results suggested that companion animals may
still serve as a social lubricant between the owners and their significant others, thereby playing a
heightened role in enhancing general social connectedness in a metropolis (Wong et al. 2019 web-
based survey [n=986]).

A small randomised controlled trial, to understand the role of received AAT as an adjunct to
intensive family preservation services, found that all four targeted family functioning outcomes were
significantly increased. These improvements were sustained in two of the subscales (Flynn et al. 2019
[n=14]).
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4. Innovations for health and care
technologies and approaches

There are a number of developments within the pet-human bond which offer potential innovations
for supporting the wider prevention and treatment of healthcare of human populations across
Europe:

1. AAT related to wider health care developments in Europe.

2. One Health, in particular for prevention and treatment of obesity (human and pet).

4.1. ANIMAL ASSISTED THERAPY (AAT)

Previous research has recognised that AAT represented an important concept across the pet-human
bond literature and found more research papers, and strong evidence, focused on AAT than on

any other single field of study. Such research predominately describes either benefits that accrue
from animal involvement in managing short term conditions or benefits to those who need long

term support, for example the positive impact of animals in care homes for the elderly. Most studies
focused on particular treatment pathways and / or support for people with particular health or social
isolation issues. The evidence also tended to focus on older people or children, with fewer studies
focused on the middle years of life.

In addition to the applications of AAT as discussed in relation to specific degenerative or chronic
non-communicable diseases (cancer, CVD, autism, dementia), this review has found further
evidence relating to the wider role of AAT in health care and treatment across Europe, which can
be grouped in to three areas (as below). However, the majority of this research is still focused on
specific case-studies. In addition, the sample sizes of the majority of these new studies are small.

Practicalities of animals in a healthcare setting

One study evaluated whether AAT with the presence of a dog affects the stress level of nurses,
using salivary cortisol level testing as a stress biomarker (Mickova et al. 2019 [n=20]). The results
demonstrated a reduction of cortisol levels in certain situations, with the recommendations
including the use AAT with a dog in healthcare facilities where nurses are at a high risk of stress.

A survey of Dutch nursing homes revealed 108 using dogs and 76 using rabbits in animal assisted
interventions. However, their use was recreational rather than therapeutic. In terms of protocol /
animal selection, little had been established in terms of impact on residents’ wellbeing (Schuurans
et al. 2016“? [n=244)).

Note: this section focuses on the bigger picture of AAT as part of healthcare within Europe. Specific AAT studies relating to specific NCD are covered in the
previous sections.

(42) Study quality: low. Interesting snapshot survey but its overall substantive value is unclear. Research method: self-reporting survey. Empirical
robustness: 3.



4. Innovations for health and care technologies and approaches

AAT and children in hospital

Two studies have reviewed the role of AAT in relation to children in healthcare situations, in Sweden
and Spain respectively (Lindstrom Nilsson et al. 2020 and Elizalde et al.“?). Children’s well-being
increased from moderately good to very good after AAT and the children assessed the hospital

stay as better after than before (Lindstrém Nilsson et al. 2020 [n=50]). The use of AAT for children
undergoing magnetic resonance imaging (MRI) can result in a beneficial effect on patients’ emotional
status, easing anxiety, without impacting MRI quality or duration (Perez et al. 2019 [n=21]).

AAT in treatment and pain management

There is some evidence of AAT in other treatment areas of hospitalisation e.g. the effect of therapy
dogs on pain and anxiety. However, these are emerging findings with small samples. For example,
one study assessed patients in a busy hospital emergency department for the effect of therapy dogs
on their pain and anxiety (Kline et al. 2019%% [n=40]). Dog patients reported statistically significant
decreases in anxiety compared with non-dog patients and required less pain relief.

A randomised control trial investigated the immediate effects of AAT on the concentration and
attention span of brain-injured patients. Patients’ attention span did not differ whether an animal
was present or not. However, patients displayed more instances of distraction during AAT (Gocheva
et al. 2019 [n=19]). AAT leads to higher consciousness in patients in a minimally conscious state
during a therapy session. Patients showed more eye movements and active movements per tactile
input during AAT. No difference was found for positive emotions (Hediger et al. 2019 [n=10 patients,
randomised trial]).

The role of AAT in the postoperative recovery of patients after total hip arthroplasty and total
knee arthroplasty was evaluated. A therapy dog has a positive effect on patients’ pain level and
satisfaction with their hospital stay (Harper 2016 [n=72]).

Having pets can facilitate behaviours and thoughts that may enhance coping strategies for older
adults with chronic pain e.g. mood management, relaxation / distraction, physical activity,
behavioural activation, social activation and sleep (Janevic 2019 [n=25“> people over 70 years old]).

4.2. ONE HEALTH — FOR OBESITY PREVENTION

Previous research has discussed the emerging shift in thinking on the animal-human relationship
calling it ‘One Health’ (e.g. Takashima and Day 2014).

The international ‘One Health’ movement advocates greater integration of animal with human
medicine, changing the relationship from humanity’s historic concerns with animal surveillance
and threat®“®, In this context, there is a range of literature which discusses One Health and

(43) Study quality: low. Descriptions are interesting and quite detailed, but it is not clear what methodology and methods have been used to justify the claims
of benefit. Elizalde, E-D et al. Hospital Sant Joan de Deu, Barcelona, Spain. Description and attempt at evaluation of animal assisted intervention (IAA) (dogs)
with children and adolescent patients at this Spanish hospital. Research method: descriptive evaluation. Empirical robustness: 3.

(44) Study quality: high to medium. Patients, physicians and dog handlers were asked to rate the experience (physicians were blinded to patient responses).
The relatively small number of participants is a study weakness, against the strengths of the controls and the use of multiple data sources. 81% of study
participants were women, with researchers suggesting that this might relate to the over-identification by ED staff of women as anxious and thus more likely
to be chosen as research participants. Research method: self-completion survey, interviews, clinical markers. Empirical robustness: 2.

(45) Through analysis of transcripts.

(46) To improve health and well-being through the prevention of risks and the mitigation of effects of crises that originate at the interface between humans,
animals and their various environments.
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Zoonosis“” (e.g. Day 2016). As this review is focused on the pet-human bond, this is not included
here, for further details, see World Small Animal Veterinary Association (WSAVA)“®),

In addition, recent publications have explored the role of One Health as a tool / technique for
improving human and pet health particularly to promote physical exercise to address pet and
human obesity. A review of the literature discusses the costs, behaviours and psychology related

to obesity in people and pets and proposes potential techniques that can be considered for
prevention and treatment of this disease in pets (Bomberg et al. 2017). A ‘One Health’ approach to
obesity suggests that an understanding of human obesity may elucidate some of the factors driving
the more recent rise in pet obesity.

A cross-sectional study was conducted to determine the possible correlation between owner
psychology and the development of cat overweight / obesity, using data from a multinational
online questionnaire on owner psychology and cat health (Wall et al. 2019%® [n=6,835]). A

range of owner- (e.g. conscientiousness) and cat- (e.g. age and gender) factors were identified,
indicating the complexity of the problem of cat obesity. An online survey identified that duration
and frequency of walking were negatively associated with being overweight®® (German 2017

[n=11,154]).

(47) Disease which can be transmitted to humans from animals.
(48) https://wsava.org/committees/one-health-committee/

(49) Study quality: high. Owner self-reporting of obesity / overweight is a study difficulty. Research method: self-reporting survey. Empirical robustness: 2.

(50) Study quality: medium. Strength is survey size, but weaknesses include cross-sectional nature and survey self-selection / self-reporting. Research
method: cross-sectional self-reporting survey. Empirical robustness: 2.




4. Innovations for health and care technologies and approaches

The impact of obesity reduction measures in humans and their companion animals was assessed
(Bartges et al. 20176Y). Two groups of pet owners (n=36) and non-pet owners (n=56) were subject
to diet and physical activity interventions. Self-reported change after one year was relatively
insignificant, although the pet-owner group expressed emotional importance in the ‘One Health’
approach that they had adopted.

A cross-sectional survey across 10 European countries aimed to assess dog owners’ perceptions
of their own and their pets’ levels of obesity, and factors associated with obesity (Munoz-Prieto
et al. 20186? [n=3,418]). Among findings, factors associated with obesity include age, gender and
dog owner attitudes towards physical activity and diet. Dog owners who did not consider obesity
to be a disease were more likely to have obese dogs. The study also describes and discusses the
development of a pan-European tool aiming to identify factors associated with obesity in dog
owners and their dogs, as part of the European ‘Network for Evaluation of One Health’ (NEOH).

A study has examined the association between dog ownership and mortality and whether this
depends on having a spouse or being alone (Sorensen et al. 2018%?). Using a population- based
registry, examining all Danish citizens (n=45,864), the study found that all-cause mortality was
slightly lower for dog owners, but the association was weaker for those with a spouse.

The ‘PPET’ study has examined the effectiveness of a combined people and pets exercising
together weight loss program (Kushner et al 2017). Thirty-six pairs of overweight or obese people
with an obese pet participated in a 1-year weight loss study. People received dietary and physical
activity counselling, and dogs were fed a calorie-controlled prescription diet. Physical activity
was recorded using the physical activity recall questionnaire. The PPET study was one of the first
programmes to demonstrate the effectiveness of a combined people and pets weight loss program.

An online self-completion cross-sectional survey of Hungarian dog owners assessed the link
between dog age / health and owner / dog demographics (Wallis et al. 201854 [n=1,207]). Older
dogs were more likely to be classified as unhealthy, and ill-health was linked to previous trauma
(e.g. spending time in an animal shelter).

A literature review focused on an assessment of synergistic effects of AAI as this area of research
has been poorly addressed to date. The aim was to develop a methodical framework for One
Health approaches in AAI research. The paper shows that a One Health study design approach
is necessary to ensure that a trade-off in the health of animals for an increase in human health is
prevented and that an added value, or synergistic benefit, can be achieved on both sides during
AAI (Hediger 2019).

(51) Study quality: low. However, this importance is conferred (and thus its significance limited) through self-selection. Research method: controlled study.
Empirical robustness: 3.

(52) Study quality: medium. Study’s key weakness is participant self-selection and self-reporting. Research method: cross-sectional self-completion survey.
Empirical robustness: 2.

(53) Study quality: medium. Centre for Public Health in Greenland / University of Southern Denmark, Copenhagen, Denmark. This was a cross-sectional
sample of a total population sample and therefore in theory should be empirically strong, but it is not clear to what extent confounding factors were
identified or taken into account. Research method: cross-sectional database study. Empirical robustness: 2.

(54) Study quality: medium to low. ELTE University, Budapest, Hungary. Difficulties include the relatively small sample size of this demographic survey and
the self-selecting nature of the sample. Research method: cross sectional self-reporting survey. Empirical robustness: 3.
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5. Wider reflections on the impacts
of the pet-human bond and the
themes of this review

In addition to specific benefits already discussed, this review identified a number of wider themes
relating to research on the pet-human bond. They capture both positive and negative dimensions:

1. The ‘shared interest’ of human and companion animal health and wellbeing

2. The difficulty of researching human and companion animal health and wellbeing
3. Understanding the mechanism of the bond (including for cats)

4. Less discussed aspects and consequences of the pet-human bond

5. The impact of loving and responsible ownership on pets

6. The role of the pet-human bond and healthcare economics.

5.1. THE ‘SHARED INTEREST’ OF HUMAN AND COMPANION ANIMAL HEALTH
AND WELLBEING

A central theme throughout the research is the One Health agenda®® and the interdependence
between companion animals and humans (e.g. Bartges et al. 2017, Munoz-Prieto et al. 2018,
Christian et al. 2018).

The One Health literature identifies the strong sense of ‘shared interest’ in the particular human
problem of facing adversity. For example, the emotions and cognition provoked within US youth
offenders as a result of their engagement with hard-to-adopt shelter dogs (Syzmonski et al. 2018) or
the value of animals with vulnerable groups (e.g. old people, people with mental health problems
such as ASD, and youth offenders). This shared interest even extends to reciprocal human-animal
understanding of emotions and emotional state, for example the attribution of emotions on the
part of owners to their companion animals (Martens et al. 2016) and owners’ emotional disclosures
to their companion dogs (Evans-Wilday et al. 2018).

Some view One Health as a positive route to address health problems ‘shared’ by both humans
and companion animals, for instance to address obesity in humans and their companion animals
(Bartges et al. 2017) or the mutually respectful relationship between neuro-typical and neuro-
atypical children and the animals they live with (Hall et al. 2019).

Others view One Health in negative terms, contrary to the ‘shared interest’ view. Companion
animals and pets are identified as a risk or threat to individual (or population) human health. For
instance, the threat to humans from animals and vice versa, through the problem of Antimicrobial

(55) Described by the WHO as collaborative working to achieve optimal health through recognition of the interconnectedness between people, animals,
plants and their shared environment.
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Resistance (AMR) (Ceric et al. 2019 and Iannino et al. 2019) or the effect of owner personality on pet
training and behaviour (Dodman et al. 2018).

The contradictory evidence for animal companionship as a factor in childhood sensitisation

to allergy (Ihuoma et al. 2018), dose-dependent reduction in sensitivity due to the presence of
animals (Hesselmar et al. 2018) and an argument for greater or less risk of allergy development
according to where geographically speaking the individual and their pet live (Krzych-Falta et al.
2018) have all been cited. Studies identify greater cancer disease risk from animal ownership (Buck
et al. 2020), or conversely, some kind of therapeutic effect among children with cancer from PAT
interventions (McCullough et al. 2017).

Whilst there is clear evidence that humans and animals have a shared interest in their collective
health and well-being (One Health), this needs to be set within the framework of loving
responsible pet-ownership, thereby mitigating negative dimensions (or threats / risks) of the bond
(e.g. AMR). There is also a need for greater evidence on the relationship between humans and their
animal companions in relation to specific human health challenges (e.g. allergies).

5.2. THE DIFFICULTY OF RESEARCHING HUMAN AND COMPANION ANIMAL
HEALTH AND WELLBEING

At the heart of much of the research reviewed is a concern to explore and ascertain the value of the
human-animal bond, and authors are creative in their selection of research methods to explore this
relationship. For example, there are cross-sectional surveys using established longitudinal studies
(e.g. Westgarth et al. 2017), visual stimuli as a prompt to participant involvement (e.g. Dawson et
al. 2019) and spatial mapping (Aeguter et al. 2017). There are also attempts to control for the effects
of companion animals and their impact on humans (e.g. McLeod et al. 2017, Wijker et al. 2019).
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The difficulty of control studies in this area is enormous. Whilst this problem is not unique to those
investigating the nature of the human-animal bond, it is compounded by the sampling strategies
and techniques often used by researchers in the area, with a number of particular methodological
limitations and challenges identified across the research.

1. Participant pre-existing interest. Understandably, the views, attitudes and experiences of
companion animal owners themselves are often sought by investigators (e.g. Hart et al. 2018,
Piltman et al. 2019). The difficulty is that owners already have a commitment (likely to be
positive) to the human- animal bond.

2. Self-reporting. Researchers in the area often rely on convenience or voluntary sampling
involving owners, and also rely heavily on owners self-reporting.

3. Real-world. Research is often confounded by its ‘real world’ nature and the wide range of
variables involved, which are unlikely to be ever wholly understood and provide significant
challenges for causality to be determined.

This combination of pre-existing interest and commitment (potentially ‘bias’), self-reporting and
determining causality is a significant barrier to wholly reliable research in the area. However, there
are areas in which methodological practice is being strengthened, for instance in relation to the
practical considerations of using animals in healthcare settings. Pérez-Camargo et al. (2018) is one
of the first studies outlining the mechanics, engineering concepts, and background of providing
the appropriate facility to connect the hospitalised patient with their companion animal. Whilst
Menna et al. (2019) draws upon the wider literature review to recommend tests and parameters to
better select appropriate animals as well as appropriate educational training methods and health
protocols to assess potential risks.

There is a need for support to strengthen the empirical robustness of research in this field. This
includes longer-term studies, high quality replication studies, larger sample sizes, outcome
measures and longitudinal studies.

5.3. UNDERSTANDING THE MECHANISM OF THE BOND
(INCLUDING FOR CATS)

Existing research has examined the biological basis for benefits that arise from the bond
between pets and owners. This included both subjective (‘felt’) benefits and harder, measurable
physiological and physical health benefits and key mechanisms that trigger and explain the
human and pet physiology and physical response. The key hormonal triggers included cortisol,
oxytocin, and a number of other hormones and neurotransmitters.

There have been recent studies which have progressed the evidence relating to our understanding
of the physiological and psychological benefits arising from the pet-human bond. These can be
grouped into:

1. Understanding the bond (dogs)
2. Understanding the bond (cats).
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Understanding the bond (dogs)

One area of recent research has focused on the existence of emotions in nonhuman animals.
Dogs can discriminate between positive and negative emotions from both humans and dogs
(Albuquerque et al. 2016 [n=188]5%). Owners attribute several emotions to their pets, with the
dog mirroring their owners’ own emotions for basic (anger, joy, fear, surprise, disgust, and
sadness) and complex (shame, jealousy, disappointment, and compassion) emotions. For cats,
this relationship was significant only for joy, sadness, surprise, shame, disappointment, and
compassion (Martens et al. 201657 [n=1,023]). Authors note that recognition of emotions in animals
is of great value to the improvement of animal welfare: we are likely to be kinder ourselves to
animals if we attribute emotion to them. This is extended by research which has shown that dogs
use ‘looking away’ and ‘licking lips’ as appeasement strategies towards humans and also that in
the face of situations of major threat, dogs used other strategies e.g. rolling over (Firnkes et al.
2017%® [n=116]).

Studies have also shown both dogs and their owners show an increase in oxytocin levels following
socio-positive interactions. Previous studies had not looked at oxytocin levels for a familiar (but
not bonded) person interacting with a dog. However, results did not find an increase in either,
dogs’ or humans’ oxytocin level, after a positive social interaction. (Marshall-Pescini et al. 2019
[n=>20 dogs and owners]).

(56) Difficulties include the small size of the actual sample, and the test being in artificial, ‘laboratory’ conditions.

(57) Study quality: medium to low. Study weaknesses include self-reporting, female participant bias and anthropomorphising (attributing human
characteristics to animals where none exist). Research method: self-reporting survey. Empirical robustness: 3.

(58) Study quality: medium to low. The study is interesting, but the study’s substantive value is unclear, other than possibly demonstrating attempts at dog-
human rapport. Research method: observation study. Empirical robustness: 3.
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New research has further explored the role of oxytocin in understanding animal behaviour and
socialisation. Wong et al. (2019)® reports the development of a simple, sensitive, and accurate
liquid chromatography-mass spectrometry (LC-MS) method for quantifying oxytocin in dog saliva
which has been developed and validated. The study reports that the method was characterised

to be with high sensitivity and high reliability and was successfully applied to measure oxytocin
concentrations in hundreds of dog saliva samples. The authors conclude that this accurate

and sensitive method could be a promising tool to facilitate studies aiming to use oxytocin as a
biomarker for human-animal interaction studies.

A second area is understanding the relationship between dogs and their owners. A study
investigating whether owner personality, gender and age are associated with pet ownership, found
that dogs that searched for proximity of their owners during a threatening situation had owners
scoring higher in ‘Owner Warmth’ (Cimarelli et al. 2016 [n=220]). A later study compared the
relationships pet dogs form with their owner and with other dogs living in the same household.
Results revealed that pet dogs’ relationships are characterised by three components (reference,
affiliation and stress). The type of relationship, rather than the partner species, predicts how dogs
react to a social threat.

An emerging measurement tool for this area is the Coleman Dog Attitude Scale (C-DAS), which
examines how to predict certain behavioural intentions toward animals and nature generally. The
authors suggest that C-DAS has the potential to allow researchers to control for attitudes toward
dogs in future studies examining human-animal interactions (Coleman et al. 2016¢?).

Other studies in this area include a review of research related to dog owner attachment, using
concepts from human psychology to clarify the terms of anthrozoology. Among recommendations
is a more inclusive (dog and owner) approach to analysing the problem (Rehn and Keeling 2017¢).

Cats — understanding the bond

Worldwide, domestic cats outnumber domestic dogs, yet dog social cognition has received
considerably more scientific attention over the last several decades. Despite fewer studies,
research suggests we may be underestimating cats’ socio-cognitive abilities. A focus for the 2019
review was to examine the level of evidence associated with the cat-human bond, and studies to
understand the biology of the bond. A range of studies was identified with some having a good
level of evidence.

Firstly, there are a number of emerging measurement tools. They include a facial action coding
system for cats (CatFACS), similar to that used for objectively coding human facial expressions.
CatFACS is used to describe the relationship between facial expression and behaviour in confined
cats (Bennett et al. 2017? [n=29]). Linked to this is research which has used video clips to assess
whether participants could identify feline emotions from cats’ faces (Dawson et al. 2019, [n=6,327]).
Women were more successful at this task than men, and younger participants more successful
than older, as were participants with professional feline (e.g. veterinary) experience. Authors

(59) Nestlé Purina Research.

(60) Study quality: medium. Unclear how the variable of test / participation was weighted in terms of understanding predicted behaviour and attitudes.
Research method: scale development and testing. Empirical robustness: 2.

(61) Study quality: medium to low. Not a systematic review. Research method: non-systematic literature review. Empirical robustness: 2.

(62) Study quality: high to medium. Research method: observation study. Empirical robustness: 1.
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found that inference was possible, with some variations according to experience and gender but
little related to cat ownership (Dawson et al. 2019, [n=6,327]©®). A separate measurement tool is
the cat-owner relationship scale (CORS), which is designed to permit assessment of human-cat
interactions as perceived by the cat’s owner (Howell et al. 2017¢% [n=570]).

A second area of the research examines the relationships between cats and their owners. For
instance, research has begun to assess the influence of human attentional state, population,

and human familiarity on domestic cat sociability (Vitale and Udell 2019). This body of research
indicates domestic cats cat detect human attentional state and modify their behaviour in response,
demonstrating they are sensitive to human social cues and tend to be more social when presented
with an attentive human. Similarly, research has found, using behavioural criteria established in
the human infant literature, that cats display distinct attachment styles toward human caregivers.
Cats show a similar capacity for the formation of secure and insecure attachments towards human
caregivers previously demonstrated in children and dogs (Vitale and Udell 2019 [n=79 kittens]).
Australian owners of free-ranging cats were subject to three different short video messages: two
were ‘intervention’, one was ‘neutral’ (the control). The intervention messages altered owners’
intention to contain their cats and cat containment behaviour changed at a 4-week survey follow-
up (McLeod et al. 2017 [n=512]).

Thirdly, research has examined the relationship between children and cats. A study which aimed
to assess children’s relationships with cats found that European respondents rated children’s

(63) Study quality: medium. Difficulties with self-reporting nature and sample, which was self-selected. Research method: visual stimuli and self- reporting
survey. Empirical robustness: 2.

(64) Study quality: medium. The value of the authors’ claim for the scale is limited by virtue of the fact that all of the qualitative participants were female.

(65) Study quality: medium. Other possible variables relating to intentional behaviour change are not considered, and the follow-up period is short, making
the observation of long-term change impossible. Research method: randomised controlled study. Empirical robustness: 2.
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interactions with cats more positively than US / Canadian respondents (Hart et al. 2018¢® [n=665]).
Results also found young cats being more affectionate than older ones, and compatibility being
influenced by children’s reaction to the cat. European cats were more interactive than those in US
/ Canada, which the authors suggest may be explained by different adoption practices (2018¢7,
[n=665]). This links to Thuoma et al. 2018“® (n=1,004) research which has suggested that previous
contradictory results of studies of cat sensitisation in childhood and adolescence can be explained
by different trajectories of cat sensitisation between early-life cat owners and those without a cat.

Other studies include the Turner, DC (2017%%) review article on cat-human and human-cat
interactions and relationships and Amengual Batle et al. (2019) literature review of the published
literature and the author’s personal experience exploring how emotions can influence feline
behaviours. This found that understanding the importance of emotional health is a major factor in
ensuring positive welfare for cats.

In another study, self-selecting cat owners completed an online survey about the acquisition
of their animals. Differences were found between the owners of brachycephalic (wide-faced),
pedigree and non-pedigree cats including the degree of owner research prior to acquisition.
Brachycephalic owners were less likely to undertake this than pedigree owners (Piltman et al.
2019 [n=1,367]).

5.4.LESS DISCUSSED ASPECTS AND CONSEQUENCES
OF THE PET-HUMAN BOND

As well as the numerous benefits that are associated with dog and cat ownership there are other
less discussed aspects of the pet-human bond which include:

e The consequences to pets of abusive relationships by humans

e The consequences to humans of grief on loss of a pet.

Abusive relationships

Associations have been found between domestic violence, child abuse and animal abuse, with
severe animal abuse as a predictor for severe domestic violence. However, some of the findings

on the link have not been translated into practice. For example, domestic violence advocates and
child protection workers frequently do not ask questions about pets in the family (Randour et al.
2019). While specific types of animal maltreatment are significant motivators for leaving an abusive
partner, length of relationship and the physical abuse experienced by the woman better explain
the degree to which concern for the well-being of the pet kept them from leaving their abuser
earlier (Barrett et al. 2018 [n=86]).

(66) Study quality: medium. The study is interesting because it crosses national boundaries, but difficulties include self-selection and self-response.
Research method: self-completion questionnaire. Empirical robustness: 2.

(67) Study quality: medium. Difficulties include the nature of the sample and its self-reporting. Research method: self-reporting survey. Empirical robustness: 2.

(68) Study quality: high to medium. The research cohort size is significant, but the single element of control (not owning a cat) is a study weakness. Research
method: longitudinal observational study. Empirical robustness: 2.

(69) Study quality: low. The areas chosen for review appear self-selected and there is no evidence that the review is systematic. Research method: non-
systematic literature review. Empirical robustness: 3.

(70) Study quality: medium. Study has implications for future debates on cat welfare, but problems include voluntary sample, self-reporting and sample bias
(heavily female). Research method: self-reporting survey. Empirical robustness: 2.
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Loss and grief

Research has begun to examine human grief after the loss of a dog. Results from a sample of Italian
dog owners, who completed the Mourning Dog Questionnaire, have supported the generally held
negative view of life after pet death, and the ‘humanisation’ of the pet, so that in many senses it
did not matter that what was being mourned was an animal rather than a human (Uccheddu et

al. 20197 [n=369]). A New Zealand survey examined how the loss of a companion animal may
affect other animals in the household. Both dogs and cats were reported to demand more attention
from their owners and/or display affiliative behaviour. Dogs were reported to reduce the volume
and speed of food consumption. Cats were reported to increase the frequency and volume of
vocalisations following the death of a companion (Walker 2016 [n=279]). Matte (2020) conducted
an online questionnaire with pet owners who had experienced pet euthanasia within the last 10
years to explore the relationship between pet owners’ experiences and their resulting satisfaction
and grief following companion animal euthanasia. Overall, participants (n=2,354) reported high
levels of satisfaction with their pet euthanasia experience, in terms of administration practices,
emotional support, follow-up care and care for their pet’s remains.

5.5. THE IMPACT OF LOVING AND RESPONSIBLE OWNERSHIP ON PETS

The 2019/2020 review looked at the level of evidence of studies which examine the impact of loving
and responsible pet ownership on the pet itself. This includes pet ownership (training) practices
and the interaction between pets and other household members.

Training practices

Examining owner personality / psychology and owners’ interactions with their dog, especially
with regard to training, has shown modest positive associations between owners’ use of
confrontational training methods and canine behavioural problems (Dodman et al. 20187
[n=1,564]). In relation to training methods and PTSD service dogs, more frequent use of positive
punishment was associated with less closeness with the service dog, more fear, less eye contact
and less trainability. More frequent use of positive reinforcement was associated with higher
closeness to the service dog and perceived increased attachment behaviour and playfulness
(LaFollette 2019 [n=111 veterans]).

The factors that influence owner use of positive reinforcement methods to manage aggressive
behaviour were investigated by survey in an attempt to understand potential barriers and drivers.
The perceived efficacy of positive reinforcement methods and the perceived ability of owners to
effectively implement the technique are both key factors predicting future intentions and current
reported use (Williams and Blackwell 2019 [n=630]).

Interactions in the home

The relationship between cats and dogs living in the same home was evaluated through an
online survey of mixed-species homes. Most owners expressed the view that the relationship was

(71) Study quality: medium. Problems include the self-selecting sample, although the instrument itself seems carefully constructed. Research method:
questionnaire development through self-reporting survey. Empirical robustness: 2.

(72) Study quality: medium. The cross-sectional nature of the study makes it hard to determine causation in human-dog relationship problems, and the self-
reported assessments are likely to have yielded bias. Research method: cross-sectional self-completion survey. Empirical robustness: 2.
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amicable, with influencing variables including the age of introduction (young age yielded greater
amicability) (Thomson et al. 20187 [n=748]).

A recent study investigated whether different raising conditions shape social behaviour toward
humans. Results found puppies housed separately from their mother interacted more with toys.
Puppies housed in a kennel tended to stay closer to the experimenter than puppies raised in
the house, and puppies housed in a kennel tended to stay in the proximity of the experimenter
more than puppies raised in the house. Results provide evidence for early keeping conditions
influencing social behaviour (Lenkei et al. 2019).

The impact on animal wellbeing — as a result of AAT

An emerging measurement tool is the recent development and validation of an owner-completed
pet dog quality of life scale (Lincoln P-QOL) to enable professionals and families to monitor dog
well-being. Studies found little evidence to support a difference in the overall quality of life of dogs
living with neuro-typically developing children compared to those with a neuro-developmental
disorder (Hall 2019 — and Dan Mills [n=402]). Results from other studies have also suggested that
dogs were not stressed during AAI sessions (Corsetti et al. 2019 [n=9]).

A fully non-invasive methodology was applied to study sleep and memory in domestic dogs. The
results of these two studies provide the first evidence of the interrelated effect of sleep and learning
in dogs, suggesting that a sleep-dependent memory consolidation takes place in this species (Kis
et al. 2017 — Purina [n=15 dogs]). The same team studied the effect of positive and negative social
experiences on sleep macrostructure in dogs, a species proven to be a good model of human social
cognition. Before sleep, dogs were exposed to emotionally positive or negative social interactions.
Sleep macrostructure was markedly different between pre-treatment conditions. The result
provides the first direct evidence that emotional stimuli affect subsequent sleep physiology in
dogs. Sleep per se has been suggested as a good welfare indicator in dogs (Kis et al. 2017 — Purina
[n=16 dogs]).

A 2016 review illuminates the need for a more clearly defined direction and methodology in future
studies to systematically investigate the aetiology, treatment, and prevention of separation anxiety
in dogs (Richards and Ogata 2017 — Purina).

Other studies

A study investigated the effects of companion robot Paro (a robotic seal) on people with
dementia. Carers and dementia sufferers had sessions with Paro at day care centres, during
which interactions were observed, followed afterwards by measurement of clinical markers

and symptoms such as depression. Results included significantly improved communication

with staff on the part of the dementia sufferers, with most effects demonstrated by those with
lower levels of cognitive impairment. The study is small-scale and specific, and there may be an
environmental effect, which does not seem to have been controlled for. But the combination of
observation at the point of delivery and measures after the intervention is a study strength (Liang
et al. 2017 University of Auckland, New Zealand [n=60 carers and dementia sufferers]). Tkatch et
al. (2020) has also examined the use of animatronic pets to reduce loneliness and concluded that
animatronic pets appear to provide benefits for the well-being of lonely older adults.

(73) Study quality: medium to low. Self-selection and self-reporting are key study weaknesses. Research method: self-reporting survey. Empirical robustness: 3.




5. Wider reflections on the impacts of the pet-human bond and the themes of this review

5.6. THE ROLE OF THE PET-HUMAN BOND AND HEALTHCARE ECONOMICS

There is a small body of literature which discusses and seeks to quantify the economic value of the
pet-human bond, in particular in delivering national and regional priorities including healthcare.

In 2002, Heady et al. identified that $3.86 billion healthcare savings over 10 years could be linked
to pet ownership in Australia and Germany, with pet owners having better health and going to the
doctor less than non-owners.

Heady and Grabka (2007) have also found that, in Australia and Germany, people who
continuously own a pet are the healthiest group and people who cease to have a pet or never
had one are less healthy. In both countries the data show that pet owners make about 15% fewer
annual doctor visits than non-owners.

In 2015 The Human Animal Bond Research Institute (HABRI) calculated an $11.7 billion savings
in U.S. healthcare costs as a result of pet ownership. This was based on evidence that pet owners
go to visit a doctor less often than non-owners, and the incidence of obesity among people who
regularly walk their dogs is 5% lower than non-pet owners (Clower and White, 2015).

A similar study, by Hall et al. in 2016, estimated that pet ownership in the UK may reduce use of
health service by up to £2.45 billion per year.
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OVERVIEW: ASSESSMENT OF CURRENT LEVEL OF EVIDENCE

BY RESEARCH THEME 4

Research
theme

1. Promoting health
and wellbeing across
the lifetime

Benefit of the

pet-human bond

Child physical health and wellbeing

Assessment of current
level of evidence
(July 2020)

Mixed

Child mental and emotional health & wellbeing

Strong evidence

Child education development

Some evidence

Early adulthood — mental and physical health

Emerging evidence

Adulthood — at home interventions

Strong evidence

Adulthood at work interventions

Some evidence

Older / later life enhancement

Some / strong evidence

Loneliness and social isolation

Some / strong evidence

2. Detection and treatment
of degenerative and chronic
diseases

Cancer

Limited

Cardiovascular disease (CVD)

Strong evidence

Atopy, allergies and asthma

Strong evidence / mixed

Autism spectrum disorder

Strong evidence

Dementia and Alzheimer’s disease

Some/strong evidence

Fibromyalgia (and pain management)

Some evidence

Impact of AAT on wellbeing of therapy pets

Some evidence

3. Therole of the bondin
building a more inclusive
society

People with disabilities
(and assistance pets)

Some evidence

Military and service people — post trauma

Emerging evidence

People in prison including substance misusers

Emerging evidence

Marginalised, disadvantaged people
(incl. homelessness)

Some evidence

Improving social cohesion in cities

Emerging evidence

4. Innovation in new health
and care technologies and
approaches

Animal assisted therapy to support healthcare

Strong evidence

One Health — approach for obesity

Some evidence

Note: This report was prepared for Nestlé Purina PetCare EMENA, by Professor Jeff French and Jane Fiona Cumming, Article 13 (www.article13.com).

(74) ‘Strong evidence’ = 2-3 or more high quality papers.

‘Some evidence’ = 1 or more high quality paper or 3+ mid-quality papers.

‘Limited/emerging evidence’ = 1 or more mid-quality paper.

‘Mixed evidence’ = majority of publications say benefit but some caveats.

‘Conflicting evidence’ = 1 or more quality paper challenging the benefit.
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