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Summary. There is a growing interest for the potential health benefits of human-animal interactions. 
Although scientific evidence on the effects is far from being consistent, companion animals are used 
with a large number of human subjects, ranging from children to elderly people, who benefit most 
from emotional support. Based on a comprehensive review of the literature, this paper examines the 
potential for domesticated animals, such as dogs, for providing emotional and physical opportuni-
ties to enrich the lives of many frail subjects. In particular, we focus on innovative interventions, 
including the potential use of dogs to improve the life of emotionally-impaired children, such as 
those affected by autism spectrum disorders. Overall an ever increasing research effort is needed to 
search for the mechanism that lie behind the human-animal bond as well as to provide standardized 
methodologies for a cautious and effective use of animal-assisted interventions. 

Key words: animal facilitated therapy, elderly, children, autism spectrum disorders, dog.
 
Riassunto (Interventi assistiti con gli animali come strumenti innovativi per il trattamento dei disturbi 
psichiatrici). Negli ultimi anni si sta assistendo a un crescente interesse verso i potenziali effetti benefici 
per la salute umana derivanti dall’interazione uomo-animale. Sebbene le evidenze scientifiche siano 
ancora limitate, gli animali da compagnia vengono utilizzati in numerosi programmi di educazione e 
supporto emozionale per bambini e anziani. Partendo da una rivisitazione della letteratura scientifica 
disponibile, questa rassegna esamina le potenzialità di impiego degli animali domestici, in particolare 
il cane, come opportunità di arricchimento psicofisico della vita di soggetti caratterizzati da fragilità 
emozionale, quali i bambini affetti da disturbi dello spettro autistico. Sebbene i dati presenti in lette-
ratura siano incoraggianti, è necessario promuovere ricerche mirate ad approfondire le potenzialità 
terapeutiche dell’interazione uomo-animale e a mettere a punto metodologie standardizzate finalizzate 
a un impiego efficace degli interventi assistiti con gli animali.

Parole chiave: terapia riabilitativa con gli animali, anziano, bambino, disordini dello spettro autistico, cane.

Animal-assisted interventions as innovative 
tools for mental health
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THE HUMAN-ANIMAL BOND
Although the bond between people and animals 

dates back to prehistory, only recently has this relation-
ship become the subject of serious scientific inquiry. 

For a number of people, companion animals rep-
resent an emotional, rather than an economical, re-
source, providing their owners with support, comfort 
and companionship [1]. Many people feel that their 
pet is a member of the family and treat it as such, 
this being particularly evident for the dog, the most 
ancient companion of humankind [1]. At the end of 
the last Ice Age, the transition from hunting-gather-
ing to farming has favoured the process of animal 
domestication. The first species to make the transi-
tion from a wild to a domestic state has been the 
wolf  (Canis lupus) and its domestication was based 
on a mutually beneficial relationship with man. Until 
recently, archaeological findings were the only evi-
dence to highlight the beginning of man’s symbiotic 
relationship with dogs, the commonly accepted date 
of dog’s domestication being placed between 14 000 

to 10 000 years ago. However, some anthropologists 
suggest that the human-dog relationship could be 
almost as old as modern man himself  [2]. 

In return for companionship and food, the early an-
cestor of the dog assisted man in tracking, hunting, 
guarding and a variety of other activities. Ultimately, 
man began to selectively breed these animals for spe-
cific traits. Physical characteristics changed and indi-
vidual breeds began to take shape. As man wandered 
across Asia and Europe, he took his dogs with him, 
using them for additional tasks and further breeding 
them for selected qualities that would better enable 
them to perform specific duties. Indeed, an extremely 
long association between dogs and humans has pro-
vided a solid scaffolding for the emergence of numer-
ous dogs’ social behaviours fundamental for coopera-
tive and communicative interactions with humans [3-
5]. During thousands of years of domestication dogs 
have been selected for characteristics that enhance 
their sensitivity to a wide range of human commu-
nicative signals, both visual and acoustic [6, 7]. Dogs’ 
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nicative behaviour have a heritable component and 
research with domesticated foxes suggests that this 
ability (just like neotenic features) might have initially 
evolved as a result of selection on systems mediating 
fear and aggression towards humans [8]. 

This so-called emotional evolution placed dogs in 
a new adaptive space in which they were able to 
interact with humans as comfortably as with their 
conspecifics [9], and has laid a foundation for the 
establishment of the human-dog bond. This spe-
cial affectionate relationship has strong analogies 
with the parent-child attachment [10]: it is based 
on dependency and is specific in its focus, endures 
over time and results in one individual seeking and 
maintaining proximity to another individual [11]. 
Moreover, the perpetuating juvenile traits and the 
retention of youthful dependency motivations that 
make domestic animals look and behave like young 
even after sexual maturity, tend to elicit strong feel-
ings of affection and powerful emotional responses 
in humans and are considered one of the causes be-
hind our “alliance” with domestic animals [12-14]. 
The forms and manifestation of human’s bond with 
companion animals has led to their extensive use in 
different settings, with the implication that this bond 
is part of what helps patients to achieve therapeutic 
gains [15]. Humans seem to possess a predisposition 
to be attracted by the activities of other animals [16] 
and attention to animals alone is thought to be suf-
ficient to explain some of the benefits of animal as-
sisted interventions, since things that tend to focus 
and absorb people’s attention in non-threatening 
ways are also known to exert a calming or de-arous-
ing influence [17, 18]. Moreover, by being able to 
respond affectionately to human attentions and to 
elicit pro-social behaviours and positive affect, ani-
mals, especially dogs, may possess a unique capac-
ity to serve as an emotional bridge to mediate in-
teractions in otherwise awkward and uncomfortable 
therapeutic contexts [1].

 THE HEALTH BENEFITS OF COMPANION 
ANIMALS: BASIC MECHANISMS
In humans, negative affective states, such as depres-

sion, are associated with premature mortality and in-
creased risk of coronary heart disease, type 2 diabetes, 
and disability. By contrast, positive affective states, 
such as those arising from close social relationships, 
are protective [19]. To date, it is unclear which neuro-
physiological mechanisms mediate both the beneficial 
effects of happy close social relationships on psycho-
biological stress systems as well as the negative effects 
of repeated and intense couple conflict [20]. However, 
a large body of evidence links the central activity of 
the neuropeptide oxytocin with affiliative behaviour 
as well as with stress reduction in mammals particu-
larly humans [21].

There is increasing evidence suggesting that a 
close relationship with a pet animal is associated 

with significant health effects in people. The most 
cited outcomes are: lowered risk factors for car-
diovascular disease, such as coronary heart disease 
[22, 23], higher chance to survive after myocardial 
infarction [24, 25], less need of  physician services 
during stressful life events [26] and a highly signifi-
cant reduction in everyday minor health problems 
during the first months after acquiring a pet [27]. 
Although in different studies the relationship be-
tween owning a pet and health may be explained by 
an indirect effect such as the association between 
dog ownership and the number/duration of  recrea-
tional walks [22, 23, 27, 28], more direct effects of 
human-animal contacts have been reported, albeit 
only investigated in the short term. The presence of 
an animal, or even the mere observation of  animals 
[17, 29], can buffer physiological and psychological 
responses to stress and anxiety: as an example, a 
transient decrease in blood pressure and heart rate 
has been observed in adults and children in the 
presence of  a companion dog as well as while inter-
acting with friendly but unknown dogs [30-34] (for 
an exhaustive review see [15]). 

The need for attention and affiliation already ex-
ists in the basic behavioural patterns of  many living 
organisms and it can cross the species barrier [35]. 
The current claims for success, where animals are 
used to assist in therapy, are mainly based on the 
ability of  animals to fulfil such needs and this is par-
ticularly important for individuals lacking support 
from family members or close friends. Companion 
animals somehow possess the ability to reconnect 
such people with the outside world, breaking down 
the barriers of  isolation that make them refractory 
to conventional forms of  treatment [1]. The pres-
ence of  an animal, particularly a dog, is able to act 
as an “ice-breaker”: it catalyzes communication 
and enhances opportunities for social exchange and 
shared interests which, in turn, can promote a feel-
ing of social integration [36-39]. 

In order to study the mechanisms underlying hu-
man-animal bonding and its effects on stress and 
arousal, the role of selected physiological indices in-
volved in arousal and affiliative behaviours has been 
recently explored. Among the mediators assessed we 
can enlist: beta-endorphin, oxytocin, prolactin, phe-
nylethylamine, dopamine and cortisol [40]. Being in-
volved in a positive interaction with a dog was found 
to be as relaxing as quiet book-reading (lowering 
cortisol levels), but interacting with a dog caused a 
significantly higher increase of oxytocin, a neuropep-
tide synthesized in the hypothalamus and released up-
on lactation and parturition, which plays an impor-
tant role in pair bonding social affiliation and trust 
in many species involved with bonding or affiliation 
[40, 41]. In nonhuman mammals, the neuropeptide 
oxytocin has been repeatedly shown to increase social 
approach behaviour and pair bonding. In particular, 
central nervous oxytocin reduces behavioral and neu-
roendocrine responses to social stress and is suggest-
ed to mediate the rewarding aspects of attachment 
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in highly social species. Interestingly, Nagasawa and 
collaborators were able to demonstrate that the con-
centration of oxytocin in the urine of dog owners is 
positively correlated with the amount of reciprocal 
gaze with their dog which might indicate the exist-
ence of inter-species attachment behaviour and mu-
tual behavioural regulation [41]. 

EXPLOITING THE HUMAN-ANIMAL BOND
While experimental evidence on the effects of 

pets for human health is still in the process of being 
gathered, thousands of volunteers, associations and 
health professionals worldwide have gradually intro-
duced animals to a variety of health care settings [42, 
43]. Different animals are purposely included in vari-
ous therapeutic/activity programs also known as ani-
mal-assisted interventions (AAI), which are receiving 
growing attention in the fields of nursing, medicine 
and psychotherapy because of their potential to in-
fluence a large number of health-related problems in 
different clinical populations (Table 1).

The popular term “pet therapy”, was coined in 1964 
after a child psychiatrist, Boris M. Levinson, observed 
a facilitatory effect caused by the presence of his dog, 
Jingles, during his therapy sessions with severely 
withdrawn children. This is considered one of the best 
examples of the therapeutic use of animals reported in 
the literature. Indeed, through his dog Levinson was 

able to establish a relationship with the child and start 
an effective therapy. Since then, scientists and health 
professionals have attempted to follow Levinson’s 
model. The term “pet therapy” is now being substi-
tuted by a more appropriate terminology which allows 
distinguishing among different types of interactions, 
globally defined as AAI (Table 2).

Notwithstanding the large number of AAI, most of 
the programs lack a solid methodological structure 
and rely on descriptive, rather than on hypothesis-
based, evaluations of outcomes. A standardized and 
quantitative description of human-animal interac-
tions is often lacking and in many cases confounding 
variables are present in the protocol, including health 
habits or pathological conditions, level of attachment 
to the companion animal and concomitant human 
social support that make it difficult to assess health 
outcomes [42, 43]. 

DOG-ASSISTED INTERVENTIONS
Dogs’ ability to develop a complex communication 

system with humans makes these animals particular-
ly suitable to facilitate social interactions and com-
munication. Dogs are highly interactive and provide 
opportunities for physical, recreational and social ac-
tivities and their attitude to be trained has led them 
to be the most used animals to study the beneficial 
effects of pets for people of all ages [76]. Different 
studies have focused on the benefits of dogs owner-
ship and a growing body of research is showing how 
interacting with dogs that are not owned by the sub-
ject (dog-assisted interventions) is associated with a 
variety of physical, psychological, and social rewards 
for the persons involved [15].

Elderly
Taking advantage of their extreme predictability and 

friendliness, dogs are being incorporated in a number 
of interventions designed to mitigate the effects of insti-
tutionalization in geriatric patients. Institutionalization 
can have serious implications for individual’s wellbeing 
as a result of decreased quality of life and increased 
stress related to separation from the family [77]. Indeed 
dog-mediated intervention programs have proven to be 
effective in improving communication, reducing lone-

Table 1 | Selected publications produced in the last decade 
in the field of animal assisted interventions

Human disorders References

Senile dementia, Alzheimer’s disease [44-50]

Psychiatric disorders, schizophrenia [51-58]

Autism [59-63]

Cancer [64-66]

Chronic heart failure [67, 68] 

Spinal cord injury [69] 

Cerebral palsy [70]

Multiple sclerosis [71]

Language disorders, aphasia [72-75] 

Table 2 | Animal-assisted interventions (AAI): definitions

Animal-assisted activities (AAA) Provide opportunities for motivational, educational, and/or recreational benefits in order to enhance quality 
of life of humans. AAA are delivered in a variety of environments by specially trained professionals, and/or 
volunteers in association with animals that meet specific criteria of safety.

Animal-assisted therapies (AAT) Are goal-directed interventions in which a specifically trained animal is an integral part of the treatment 
process. AAT are delivered and/or directed by a health/human service provider working within the scope of 
his or her profession. AAT are designed to promote improvement in human physical, social, emotional, and/or 
cognitive functioning. They are provided in a variety of settings and involve the individual. This process needs 
to be documented and evaluated throughout.

Animal-assisted education (AAE) Relies on the use of animals for specific educational purposes, as is the case with problematic children 
characterized by behavioural problems.
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to depression and stress in community dwelling older 
people [44, 50, 78-81]. 

Nonetheless, contradictory data show the need for 
further research in this area, as visiting dog programs 
were not always observed to improve mood, cognitive 
abilities or social interactions [48, 82, 83]. In a recent 
study [84] a specific ethogram of elderly-dog interac-
tions was derived and characterized, aimed at evalu-
ating the effectiveness of visiting dogs in improving 
mood, catalyzing social interactions and reducing 
the every-day apathetic state of geriatric patients. A 
geriatric depression scale was administered to evalu-
ate mood changes and cortisol levels were measured 
in the saliva to assess psychophysical activation. 
Overall, results indicate a time-dependent increase in 
behaviours indicative of a positive attitude and will to 
communicate, such as smile, and in spontaneous in-
teractions with dogs as a result of the AAI program. 
Depending on the specific nature of the intervention 
(e.g. ludic-recreational vs. therapeutic), behavioural 
and physiological assessments resulted in different 
outcomes but the common feature was the ability of 
human-dog interactions in reducing withdrawal and 
avoidance behaviours. Results indicate that both a 
therapeutic and recreational intervention using dogs 
may decrease the apathetic status of patients living in 
a nursing home and physiological assessments such 
as cortisol measurements enlarge and strengthen 
such a body of evidence. The temporal analysis of 
the behavioural changes observed suggests that rela-
tionships need time to develop and thus benefits of 
visiting dogs can become detectable after some time 
(months). Thus sporadic or intermittent intervention 
programs may result less effective. Future studies will 
need to test whether behavioural, physiological and 
psychological changes obtained as a result of AAI 
programs are long-lasting or whether they are strictly 
related to a continuous exposure to the dog.

As far as stress indices are concerned, previous stud-
ies have shown a decrease in cortisol levels after inter-
actions with dogs in healthy adults [40, 85]. However 
these results have not being replicated in a geriatric 
population (Figure 1). The decline in cortisol levels 
was ascribed to a general de-arousal effect of affilia-
tive animal-human interaction, however, the role of 
animals, especially dogs, in inducing a general psycho-
motor activation and stimulating physical activity in 
otherwise apathetic patients should not be underesti-
mated. 

Children 
At the other end of human’s life is childhood. 

The influence of pets on children development is a 
relatively new area for scientific research. Studies fo-
cused on the child-dog relationship are grounded on 
a number of concepts including: attachment theory, 
contextualism, environmental psychology, child ther-
apy [86]. There is a widespread belief that interaction 
with an animal is beneficial for the development of 
children and several studies have investigated the in-

fluence of companion animals on social-emotional 
and cognitive development [87, 88]. Many parents 
report that pets can be valuable tools with which to 
educate their children about life events (e.g. concepts 
of life and death) and psychological testing has re-
vealed that growing up with pets has a beneficial ef-
fect on children’s self-esteem and self-confidence, can 
enhance empathy and sense of responsibility, as well 
as social status within the peer group [89-93]. 

Such results support pedagogical common sense 
that animal contact benefits child development, but 
the mechanisms that lie behind these results remain 
not clear. Animals, particularly dogs, can have a 
profound calming effect on children and the general 
assumption underlying AAI with these subjects is 
the non-judgmental and non-threatening nature of 
the companion animal’s support which can promote 
a climate of “safety” for the child and contribute to 
a positive perception of a situation [88, 94]. Animals 
may indeed help children to cope with mildly stress-
ful activities (e.g. visit to the doctor’s office or read-
ing aloud) and also with a major, stressful experience 
like hospitalization, with measurable physiological 
effects such as decrease in blood pressure and heart 
rate [64, 95-98]. Since children are less anxious when 
they interact with therapy dogs they are also more 
willing to engage with peers and adults: an increase 
in responsiveness, alertness and willingness to com-
municate has been observed when a dog was intro-
duced in the classroom or in therapeutic environ-
ments [89, 99-103]. 

Animals may indeed represent a valid help in thera-
peutic contexts thanks to their ability to catalyze social 
interactions and to create a more relaxed environment 
conducive to self-disclosure, a requirement necessary 
for the therapeutic process. Emotional availability to 
participate in the therapy practice was enhanced by 
the presence of a dog during AAI in children who had 
previously experienced psychological and/or physical 
abuse and have been separated from their families [94], 
while children with different disabilities benefit from 
the use of skilled dogs as teaching assistants and thera-
peutic adjuncts [102, 103]. 

Interestingly, different authors suggest that also 
children with autism spectrum disorder (ASD), who 
have specific impairments in communicating and ad-
equately relating to other people, exhibit a natural 
interest towards animals, especially dogs. An intrigu-
ing hypothesis suggests that interactions with ani-
mals, characterized by simple and more interpretable 
movement patterns, might facilitate the engagement 
of autistic people, providing a medium to learn to 
interpret the more subtle behaviour of human be-
ings [59, 60, 62, 104]. Moreover, dogs, representing 
a powerful multisensory stimulus – strong and clear 
sounds, a vivid visual impression, a special smell and 
an innovation to touch – might target the low sen-
sory and affective arousal levels characterizing ASD 
patients, involving them in dyadic interactions based 
on pleasurable activities that have strong sensory, 
movement, and social foundations [104, 105]. Thus 
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AAI with dogs appear to hold the potential to benefit 
ASD population and preliminary research supports 
this notion. Introducing a friendly dog into a thera-
peutic session was found to increase socially appro-
priate behaviours, attention and language use, a re-
sult particularly important considering that language 
impairment is one of the most pervasive symptom 
characterizing children affected by ASD [63]. This in-
crease was directed towards the dog and the therapist 
and was paralleled by a decrease in stereotyped be-
haviours, aggressive manifestations and self-absorp-
tion [59, 62, 63, 104]. 

Overall, this evidence suggests that interacting with 
pets, owning a pet as well as animal-based humane 
education programs have a great potentiality for coun-
teracting child behavioral problems (e.g. learning dis-
abilities, aggressiveness and attention deficit) and for 
aiding social integration, although further research and 
long-term studies are required to confirm that animals 
are positive casual agents in children social and cogni-
tive development. In this context it appears of impor-
tance to investigate children’s attitudes towards animals, 
starting from the very early developmental stages, by 
analyzing their behavioural repertoire in the presence 
of a pet, a field of research still much unexplored. The 

future challenge is to unravel the potential differences of 
spontaneous behaviour (attitudes) in typical and atypi-
cal developing children and to explore the implications 
of this information for children’s therapists [106]. 

Surprisingly, while there is increasing interest in the 
role of animals upon children’s wellbeing, less atten-
tion is paid to the specific characteristics of the child-
animal interactions in different child populations. 
Thus, future research should be aimed at developing 
experimental designs to explore how children perceive 
animals, whether dogs are able to stimulate prosocial 
behaviours to facilitate language acquisition and to 
enhance motor and verbal skills in early developmen-
tal stages both for typically and atypically developing 
children. 

TOWARDS AAI GUIDELINES
At present, in Italy AAI have been recognized as 

official care by a Legislative Decree (DL.vo issued on 
February 28th 2003), however there is no specific legis-
lation regulating them, which poses serious problems 
in terms of safety and protection of humans subjects. 
Indeed, those who can benefit from AAI are frail sub-
jects and are mainly represented by children as they 
are often extremely trusting and may easily achieve a 
level of intimacy with animals, as well as elderly per-
sons. In AAI, the activity performed by the “animal 
therapist” towards the “human patient” is very com-
plex and to be successful, above all, should entail the 
contribution of many professional figures. For this 
reason, a combined effort of a cross-disciplinary team 
made up of various professional categories should al-
ways characterize an AAI program. These categories 
interact and bring their own specific contribution in 
a complementary way. In the case of animal assisted 
therapies (AAT), a physician should always be part 
of the operating team and be responsible for defin-
ing the objectives and the operational constraints. All 
members of the team (be them health professionals, 
nurses or veterinarians) should be involved in the dif-
ferent steps of the programs and at the execution of 
activities and therapies. In particular, it is important 
that these activities do not result stressful for the ani-
mal itself [42, 43, 107]. 

CONCLUSIONS
In this review we analyzed the evidence underly-

ing the potential influence of interaction with ani-
mals, especially dogs, for human health. Despite the 
methodological weaknesses of some of the exist-
ing studies, the current evidence is promising and a 
growing body of research is starting to address the 
mechanisms behind the human-animal bond [40]. 
Animals tend to focus and absorb people’s attention 
in non-threatening ways and are also known to ex-
ert a calming or de-arousing influence [17, 18, 108]. 
Moreover, the ability of domesticated animals to 
respond affectionately to human attentions and to 
elicit pro-social behaviour and positive affect may 
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Fig. 1 | Salivary cortisol levels (µg/dl) in patients before and after 
sessions with dog (SS and PS) and without the dog (SS-CG and 
PS-CG). A) Socialization sessions: SS-CG showed a significant 
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dian decrease in cortisol, *p < 0.05. Data represent means + SEM 
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data, for a total of 17 subjects.Modified from [84].
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in therapeutic contexts [1]. 

The “therapeutic potential” of AAI could vary ac-
cording to the animal species involved. As an exam-
ple, dogs’ ability to develop a complex communication 
system with humans, enhanced by the domestication 
process, makes these animals particularly able to in-
crease responsiveness and willingness to communicate. 
By and large, domesticated animals should be used as 
they are those that have been selected for their ability 
to interact socially (and emotionally) with humans. 

Future standards for animal-assisted activities and 
therapies will rely upon a critical need to document 
the whole activity/therapeutic process, to understand 
which techniques work best with each patient, to ana-
lyze the inherent problems of designing interventions 
and begin to examine the practices used in AAI pro-
grams, promoting a solid training of all profession-
als involved and the selection processes: overall, an 
increasing research effort is needed to provide stand-
ardized methodologies which can result in meaning-

ful data supporting AAI as a potential tool for men-
tal health.
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