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1. Introduction 

 

Since animals have been domesticated, it has been 
discovered that they might enjoy interactions with humans, 
especially when positive interactions and emotions are 
elicited (Rault et al 2020). Within the positive emotions that 
an animal can develop, we can cite happiness, surprise, 
excitement (Lezama-García et al 2019), relaxation and 
pleasure (Boissy et al 2007). 

In recent years, the acquisition of companion animals 
has increased considerably. In the United States (US), 95 
million dogs have been reported, of which 25% of 
households reported caring for at least one companion 
animal (Muller 2014; Wall 2022), a similar number reported 
in Mexico (ranging from 63.3% to 72.8%) (Ortega-Pacheco et 
al 2007), while in the United Kingdom, it reached 31% (12 
million dogs) (2023) and 25% in Ireland (Statista 2023). The 
same percentage as in European countries, the dog 
population is approximately 47% in Italy (Carvelli et al 2020), 
a similar number to that reported in Romania (45%), Poland 
(43%), and the Czech Republic (42%) (Landgeist 2022). In 
Australia, a total of 5.7 million dogs are reported, and 38% 
of households have at least one companion animal (AMA 
2019). 

When considering that approximately 61 million 
persons in the United States have some type of disability, 
the approximate number of 500 000 service dogs helping 

their caretaker with multiple daily tasks highlights the 
importance of HDR (McMichael and Singletary 2021), 
although the number of service dogs does not reach 1%. 

The relationship that humans build with their 
companion or service animals is influenced by several 
emotional, psychological, and physical factors (Williamson 
et al 2022). For example, training dogs to assist people with 
visual and hearing impairments creates a strong human-dog 
relationship because the dog can perform specific tasks for 
its human (e.g., climbing stairs, opening drawers, calling for 
help from other people), making them part of their daily life 
activities that would be difficult for the person alone in most 
cases (Williamson et al 2022). Rewarding these dogs 
through food and treats (Tallet et al 2005; Lazzaroni et al 
2020) is part of training programs, so the animal decides to 
voluntarily interact with humans. In addition, HDR can be 
formed through animals’ habituation to human presence, 
associative learning, and bonding (Rault et al 2020). 
Additionally, apart from receiving support from service and 
assistance dogs, humans’ psychological distress might be 
lessened due to the positive dyad (Kanat-Maymon et al 
2021). 

HPR can have both positive and negative effects on 
both humans and animals, influencing their behavior 
(Hemsworth 2003; Kauppinen et al 2012), health, and 
welfare (Hemsworth and Coleman 2011; Zulkifli 2013). 
Numerous studies highlight the negative effects associated 
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with poor HPR (Pinillos et al 2016; Hemsworth et al 2018), 
whereas only a few mention the positive effects 
(Hemsworth 2003; Mueller 2014; Rault et al 2020). 
Consequently, this review aims to emphasize how HPRs can 
positively impact animal welfare and assist individuals with 
health or psychological issues, including those with special 
needs, with service animals. 

 

2. Human-Dog Relationship 
 

HDR refers to the bond between a human and its 
companion animal. It can include any species of domestic 
animal, but it mainly focuses on dogs and cats because they 
are the most popular (Kanat-Maymon et al 2021). Dogs and 
humans have been interacting for thousands of years (at 
least 30,000 years) (Overall 2017). Domestication and 
cohabitation between both species have predisposed dogs 
to establish a relationship with humans (Konok et al 2015). 
Since the time of the Greeks, dogs have helped humans in 
activities such as hunting, herding cattle or even in wars – as 
sentinels or protection– (Rees 2020). However, it was not 
until the 20th century that the training of these animals for 
many activities was formalized, including explosives 
detection (Burch and Pickel 1990). Apart from dogs being 
companion animals, they can serve as assistance animals, 
meaning that dogs perform essential functions for people 
with disabilities, such as emotional and physical support 
(Bremhorst et al 2018). Assistant dogs include service dogs 
(dogs “used” for medical detection and dogs that can assist 
people with mobility/psychiatric impairment), hearing and 
guide dogs (Mengoli et al 2021). In this way, different 
categories have been described: assistance, service, and 

emotional support animals, seizure-alert and diabetes-alert 
dogs, support dogs for autistic people, and guide dogs for 
deaf and blind people (McMichael and Singletary 2021). 
These are affective and work relationships that go hand in 
hand and where strong bonds are generated between both 
members of the dyad (Lane et al 1998). Moreover, the 
function of service dogs often intertwines with their role as 
companion animals without a clear limit between them. 

With this evolution, new disciplines emerged, such as 
ethology, which is the basis for understanding animals’ 
behavior. This knowledge can be applied to develop training 
techniques, so the animals perform the activities for which it 
is needed (Griffin 1978). 

  

3. Physiology of HDR 
  

 From a physio-endocrinological standpoint, several 
neurotransmitters participate in both humans and dogs 
when establishing a positive relationship, as depicted in 
Figure 1 (De Dreu 2012; Petersson et al 2017; Akiyama and 
Ohta 2021). In particular, oxytocin is the main hormone 
found to be associated with intra/interspecific attachment 
and pro-social behaviors (Ogi et al 2020). Dopamine and 
serotonin are other neurotransmitters closely related to 
positive emotions and pro-social attitudes (González-
Martínez et al 2023). Conversely, during bonding, in humans 
and animals, a decrease in cortisol and noradrenaline has 
been found, representing a possible diminished stress 
response (Handlin et al 2012). All these neurotransmitters 
and the systems in which they are involved can improve 
coping strategies and promote social adaptation throughout 
the evolution of mammals (Ogi et al 2021).
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Figure 1 Neuroendocrine control of human-animal bonding. The yellow bars indicate the impact of the main neurotransmitters involved in 
HDR. Amyg: amygdala; NAcc: nucleus accumbens; PFC: prefrontal cortex; PVN: paraventricular nucleus; VTA: ventral tegmental area. 
 

4. Effects of HDR 
 

HDR can elicit positive effects on the physical and 
psychological health and well-being of both dogs and 
humans; however, it can also produce negative effects, as 
will be discussed below. 

 

4.1. Positive effects 
 

Various positive results of HDR have been cited. 
These tend to have long-lasting effects. On the one hand, 
people benefit from the companionship of dogs (Hall et al 
2021), with feelings of contentment, love, and happiness. 
The services that dogs provide are also beneficial for 
caretakers or humans in general, such as guide dogs 
(Rooney et al 2004), search and rescue dogs, hunting dogs, 
guardian dogs (Hall et al 2021), and alert dogs (Wright et al 
2007; Hardin et al 2015; Wells 2019; McMichael and 
Singletary 2021). 

It has been shown that companion animals can help 
reduce stress in humans in more efficient ways than 
conspecifics (Archer and Ireland 2011). Reducing levels of 
stress in humans has been associated with cardiovascular 
benefits such as preventing hypertension (Wright et al 
2007). It has also been seen that in cases where people feel 
lonely or depressed, dogs can provide important emotional 
support for them (Lane et al 1998). During the COVID-19 
pandemic, a survey assessing depression scores in dog 
owners and potential dog owners concluded that dog 
owners had lower depression scores (Martin et al 2021). 

When acquiring a companion animal, many humans 
are forced to change their habits, since dogs require walks 
and socialization, which is why another of the beneficial 
factors of HDR is the increase in physical activity with the 
consequent loss of weight, which can favor people with 
obesity or overweight (Mueller 2014). Therefore, dog 
ownership can improve physical and psychological well-
being, as shown by Lane et al. (1998), who observed that 
69% of the subjects were more relaxed when having a dog 
at home. 

Among other positive emotional effects of HDR, dogs 
can act as social facilitators by encouraging interaction with 
other individuals and thus integration into a social group. An 
example of this is found in the study by Westgarth et al 
(2021), who reported that recreational walks with dogs 
helped to involve several members of the family (Glenk et al 
2019). For example, individuals who have had pets in their 
life are less socially isolated when reaching more than 65 
years (Hajek and König 2020). Similarly, guide dogs facilitate 
the social interaction of people with visual impairment, 
decreasing their levels of depression and providing a certain 
degree of independence to approach other people (McIver 
et al 2020). 

In this sense, dogs are a great emotional support for 
people who have some emotional condition or are grieving, 
as has been seen in people with major depression and 

posttraumatic disorder (PSTD) in whom service dogs help to 
reduce the symptomology of these disorders and emotional 
benefits (Woodward et al 2021; Richerson et al 2023). 

Other emotional benefits that have been reported 
due to dog ownership are that humans feel useful and 
valued by serving as the provider of affection and food for 
the animal (Barbiero and Berto 2021). Dogs help to improve 
the physical condition and overall health of the handler 
(Glass et al 1993; Lane et al 1998) and to overcome 
traumatic situations that could diminish the social and labor 
capacities of the individuals who experienced them (Siegel 
1990). 

Animal welfare and dog management can also be 
improved when providing positive interactions that avoid 
dogs’ stress (Rault et al 2020). A clear example of how a 
positive HDR can favor animal welfare is in shelter dogs, 
where adequate interaction with humans decreases cortisol 
levels in dogs (Coppola et al 2006; Menor-Campos et al 
2011). In this sense, dogs are easier to train and improve 
adoption success (Luescher and Tyson 2009). 

HDR influences the social perception of companion 
animal welfare. Recognizing dogs as a part of the family 
positively influences law promotion to ensure the wellbeing 
of animals (Carlone et al 2019). The interest in forming 
healthy bonds with their pets incites the search for ways to 
provide better living conditions for these animals 
(Swaisgood 2007). Therefore, positive HDR could be directly 
linked to the quality of life of both humans and animals. In 
this relationship, the reward system and its dopaminergic 
projections modulate part of the positive outcomes of an 
adequate interaction (Arias-Carrión et al 2014). When 
humans develop a bond with their dog – particularly with a 
service dog – some of the mentioned benefits can be 
reflected in humans’ physical and emotional health, such as 
feelings of love and satisfaction (Damberg and Frömbling 
2022) as well as alerts from different disorders (Figure 2) 
(Catala et al 2020). 

 

4.2. Negative effects 
 

The implications of losing companion animals – 
assistance dogs, in particular – can negatively impact the 
emotional stability of their human partners, could cause 
frustration and stress and could even generate unexpected 
expenses. Indeed, the dependence that humans have with 
pets could be very marked, and the loss of assistance dogs 
could cause serious daily routine constraints (Archer 1997; 
McMichael and Singletary 2021). 

In the same way, it is known that the “experience of 
security and comfort obtained from the relationship with 
the partner” (Ainsworth 1989) could also generate 
something called a “secure base” in dogs (Mariti et al 2013; 
Mariti et al 2020). Secure attachment helps individuals to 
have more confidence to cope with the environment in 
normal and threatening situations (Gácsi et al 2013). 
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However, this can also cause negative effects when the 
companion animals have insecure attachment with their 
caretakers (Wanser and Udell 2019). In these cases, dogs 
can show signs of anxiety, stress or fear, behavioral 
responses that characterize nonadaptive coping strategies 
that can trigger so-called separation anxiety or separation-

related disorder (SRD). Furthermore, Konok et al (2019) 
found that guardians’ style of attachment could influence 
the presentation of SRD in dogs, where highly 
worried/stressed humans can have a negative influence on 
the behavioral response of their companion animal. 

 

 
Figure 2 Positive effects of human-pet-relationship. 

 

The brain structures involved in the SRD mechanism 
are the prefrontal cortex, hypothalamus, sensory cortex, 
amygdala, hippocampus, pituitary gland, and thalamus. 
Figure 3 shows that when an animal perceives a threat using 
their sensory system, the fear response is mediated in the 
amygdala by two main pathways: the low road (marked with 
green numbers and lines) and the high road (marked with 
blue numbers and lines) (Ledoux 2001). The low road is a 
subcortical connection between the thalamus, which reads 
the input from the periphery to the amygdala, the 
hypothalamus, and the pituitary gland, where fear is not 

processed in the sensory cortex and the emotional 
responses are rapid, similar to a fight-flight pattern (Kikusui 
et al 2019). The high road follows a more complex pathway 
from the thalamus to the sensory cortex, the hippocampus, 
the amygdala, the hypothalamus and, finally, the pituitary. 
In the high road, the integration of the signal represents a 
cognitive processing of the emotional response to a threat 
(Chen 2019). Both processing pathways end on the pituitary, 
where endocrine, autonomic, behavioral, and metabolic 
changes take place to permit the animal to adapt 
(Kooriyama and Ogata 2021).
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Figure 3 Fear and anxiety in dogs suffering separation-related disorder. ACTH: adrenocorticotropic hormone; CRH: corticotropin release 
hormone; HR: heart rate; RR: respiratory rate. 

A particular element that needs to be mentioned 
when categorizing HDR as positive or negative is 
anthropomorphism. Anthropomorphization refers to 
conferring human characteristics to inanimate objects or 
nonhuman animals (Horowitz and Bekoff 2007; Mota-Rojas 
et al 2021b). In regard to mammal companion animals, 
similarity to human beings could lead people to regard them 
as humans and impose their likes/dislikes and beliefs 
(Archer 1997). In a study assessing dogs that had been 
treated as humans, the results found that 
anthropomorphized dogs had a higher risk of behavioral 
problems such as aggression, inappropriate elimination, and 
vocalization, among others (Hawkins et al 2021; Pickersgill 
et al 2023). However, some positive outcomes have been 
observed due to anthropomorphism (Mota-Rojas et al 
2021b). Examples of these positive effects are that seeing 
dogs as animals that can feel as humans has promoted more 
interest in animal behavior and understanding animal body 
language and facial expression (Mota-Rojas et al 2021a). 
Similarly, this has helped to recognize that animals are able 
to feel pain and encourages pain prevention strategies 
(Chan 2012; Choueiki et al 2021). Therefore, although 
humans might not be able to say that animals feel happiness 
as they do, anthropomorphism helps to identify that 
animals can have emotions of their own. 

According to these findings, the type of established 
bond and the way it develops through the animals’ life 
dictates most of the behavioral responses that will be 
exchanged between humans and dogs (Rault et al 2020). 

 

5. Training strategies for service dogs to promote a positive 
HDR 
                                      

 Diverse methods have been developed to determine 
if the selected animal could be capable of becoming an 
assisting dog. For example, when considering animal-related 
elements, genetics (temperament of the bitch), early 
socialization, adaptation to the environmental elements 

characteristic of the service they will provide (e.g., 
habituation to a wheelchair) (Bray et al 2019), and 
anatomical-functional elements studied by magnetic 
resonance imaging have been used to identify the animal as 
a potential service dog (Berns et al 2016). Regarding 
caretaker-related elements questionnaires applied to the 
caretakers, breeders or trainers might help to indicate if the 
candidate is appropriate to have a service dog (Wiener and 
Haskell 2016). In the last century, training techniques and 
animal behavior science have made important advances 
(Hall et al 2021). Most of the training is based on three 
aspects: habituation, associative learning, and bonding. 

 

5.1. Classic conditioning 
 

It is necessary to consider and understand canine 
sensory abilities to comprehend canine psychology and 
learning processes. Visual (Byosiere et al 2018), auditory 
(Fukuzawa et al 2005), and olfactory (Walker et al 2006) 
stimuli are used by dogs to explore and learn about their 
environment. Animals learn though three main mechanisms: 
classical/Pavlovian conditioning, operant conditioning, and 
social learning (Hall et al 2021). 

Associative learning can develop HDR in a much 
faster and easier way because the animal will associate the 
human with positive and pleasant situations. The point to 
consider is what learning associated with positive situations 
should be established, for example, caresses, pleasant food 
for them, brushing, or even in some occasion’s music (Rault 
et al 2020). 

 

5.2. Habituation 
  

Habituation is a way to reduce fear of humans by 
exposing animals to repetitive situations in a neutral, stress-
free context (Mota-Rojas et al 2020). Interactions should be 
gradual, and at first, there should be no direct contact so 
that the animal gets used to it. Gazzano et al (2008) 
reported that early interaction with puppies (gentling) 
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strongly influences emotional stability. It is therefore 
desirable that the puppy is exposed to a variety of low-
intensity visual, olfactory, tactile and auditory stimuli prior 
to direct contact with its new human (Hemsworth et al 
1989; Guesdon et al 2016; Tallet et al 2018). It should be 
noted that for some species, such as birds, visual contact 
alone is sufficient, and direct contact does not occur 
(Barnett et al 1994). (Barnett et al 1994). 

 

5.3. Bonding 
 

Bonding refers to all initial contact that parents have 
with their offspring, either prenatally, that is, during 
pregnancy or when the newborn has born. This contact is 
part of the initial link that this new being will establish with 
its parents (especially with the mother), since being 
defenseless, the newborn will look for a central figure of 
reference that will protect it in the unknown world that 
surrounds it (Rault et al 2020). 

To establish an HDR, it is necessary to integrate both 
associative learning and bonding. Bonding can be 
established as a need for the puppy to feel safe, especially 
during its first months of life (Gazzano et al 2008; Mariti et 
al 2020). In the same way, it is important to provide correct 
socialization during this period so the animal can recognize 
humans and their environment as a positive stimulus 
(Nowak and Boivin 2015). Currently, this bond can develop 
more easily due to the close coexistence that humans have 
with dogs, and it is also very common for them to be 
considered part of the family or even as my children (Archer 
1997). 
 

6. Benefits of HDR: Assistant dogs 
  

For many years, dogs have been serving humans with 
certain mobility or intellectual disabilities by performing 
actions such as turning on lights, picking up objects that 
have fallen, opening, or shutting doors, bringing the 
newspaper or other objects (Lane et al 1998), and in the 
best-known cases, guiding blind or low vision people (Bray 
et al 2019). More recently, medically alert dogs have served 
as a support to people with health conditions that represent 
a threat to their daily lives (Reeve et al 2021a), such as 
epilepsy or diabetes (Catala et al 2020) and psychological 
disorders (depression and PSTD) (Rodriguez et al 2021). 
Thus, organizations have been founded in the United 
Kingdom, such as Guide Dogs for the Blind (1931), Hearing 
Dogs for the Deaf (1982) and Dogs for the Disable (1986) 
(Lane et al 1998). 

It should be noted that the training for assistance 
dogs is based on positive conditioning where the dog is 
stimulated or rewarded when it does what you want it to 
do. Next, we will briefly mention the areas where these 
animals can help to improve human lives. 

 

6.1. Heart diseases 
 

Worldwide, cardiovascular diseases are a leading 
cause of death (Wright et al 2007), with an estimated 17.9 

million deaths per year (WHO 2023). Cardiac alert dogs – 
also called cardiac service dogs – are service animals that 
can detect drops in blood pressure that might lead to 
unconsciousness (Reeve et al 2021a). When detecting an 
alteration in blood pressure or chemical alterations that 
might change heart rate, dogs alert their guardians so they 
can sit on the floor to prevent injuries, bring medication, 
and even call other people or emergency services 
(Graymore 2023; Reve et al 2021b). It has been reported 
that the accuracy of dogs alerts a total of 33 different 
medical conditions (e.g., anxiety, hypoglycemia, seizures, 
among others), including heart complications. 

Wright et al (2007) reported that participants who 
had ever owned a dog had a lower systolic blood pressure 
(SBP) (mean 136.2 mmHg 134.7–137.7 vs. 141.9 mmHg 
139.3–144.6) and pulse pressure (mean 59.9 58.6–61.2 vs. 
66.3 63.9–68.6) than those who never owned pets. If we 
add to this that owning a dog makes the caretakers have 
more physical activity, then we can say that the heart 
disease patient is also favored in this way (Lane et al 1998). 

 

6.2. Epilepsy 
 

Within the functions that these assistance animals 
have, this may include breaking a fall when their guardian is 
having a seizure, getting between their caretaker and 
anything that could harm them (Brown and Goldstein 2011; 
McMichael and Singletary 2021). Support dogs for patients 
with seizures are very useful because seizures are 
unpredictable most of the time, but certain behavioral 
changes and some smells in humans can be identified by 
these dogs to alert people (Strong et al 1999). Ortiz and 
Liporace (2005) performed a comparative study to 
determine the ability of seizure-alert dogs to predict 
epileptic activity in patients undergoing 
electroencephalography (EEG). When comparing dogs to 
EEG, the animals were found to be less effective in 
predicting seizures. However, animals are more accessible 
and enjoyable than an ECG. Furthermore, Strong et al (2002) 
found a significant reduction in the frequency of seizures 
(43%) in subjects with seizure-alerting dogs, which could 
justify their participation in the study by itself. 

There are many training centers for assistance dogs; 
however, to train alert dogs for seizures, to date, only 15 
centers exist in the United States, and a few exist in Spain 
(such as ACEA or CANEM, Can Do Canines) (Dalziel et al 
2003). Therefore, it is important to further develop this type 
of training to meet this need. 
 

6.3. Diabetes 
 

Diabetes-alert dogs (DADs) can assist humans by 
reminding them to perform their glucose measurements or 
by warning humans of hypoglycemia/hyperglycemia (Hardin 
et al 2015). This is relevant because one of the main 
complications of type 1 diabetes is hypoglycemic episodes 
(Briscoe and Davis 2006; Wild et al 2007). According to the 
literature, DAD has a sensitivity (correctly identified as 
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positive) of 0.29-0.80 and a specificity (correctly identified 
as negative) of 0.49 - 0.96 (Lippi and Plebani 2019). 

DADs are selected through assessments that evaluate 
several parameters, such as temperament, shape and size of 
their nostrils and weight, and age between 9 and 18 months 
(Hardin et al 2015). The training of these dogs is a good 
example of classical conditioning, which consists of 
collecting saliva samples from people with normoglycemia 
and hypoglycemia, showing them to the dog and 
conditioning it with positive stimuli so that it learns to point 
out those with hypoglycemia (Hardin et al 2015). 

 

6.4. Guide dogs 
 

Guide dogs are considered an extension of the 
handler because they help them in practically any activity 
that the person may require. Hence, the bonds formed in 
this human-dog relationship (HDR) are exceptionally close, 
making it crucial to train these dogs in the most effective 
manner to yield positive effects, enabling the animal to 
perform its duties without any form of stress. (McMichael 
and Singletary 2021). Published studies have addressed the 
aspects involved in the selection and training of guide dogs 
(Weiss and Greenberg 1997; Wilsson and Sundgren 1997; 
Coppinger et al 1998; Batt et al 2008), breeding and genetic 
programs (Goddard and Beilharz 1982, 1983, 1984a, b), 
raising of pups (Koda 2001a, b; Serpell and Hsu 2001; 
Kikkawa et al 2005), temperament tests (Goddard and 
Beilharz 1984a, b; Murphy 1995; Batt et al 2008) and 
cortisol concentrations (Hydbring-Sandberg et al 2004; 
Haubenhofer et al 2005; Jones and Josephs 2006). 

During selection, these dogs can fail at any stage of 
the training program from 20 weeks of age. Among the 
reasons for failure are health problems, anxiety, lack of 
concentration, behavioral problems (Gazzano et al 2008), 
excitability, attraction or distraction by smells, submission, 
temperament, and problems with learning the correct 
places to perform their eliminations (Harrison 2006). One of 
the most commonly used ways to determine if a dog can be 
used to be trained as an assistance dog is the application of 
questionnaires to temporary guardians, who, by living with 
these puppies during the first eight weeks of life, can have 
an idea of their temperament and behavior in some 
situations (Bray et al 2019). In this sense, the Canine 
Behavioral Assessment and Research Questionnaire was 
developed and validated for guide dogs (Serpell and Hsu 
2001). 

Guide dogs can improve the lives of visually impaired 
or blind people by helping them walk more safely and 
quickly in unfamiliar places (Walther et al 2017), promoting 
self-confidence, peace of mind, a high degree of 
independence, improving their level of socialization and, of 
course, making them feel safe and confident (Hart and 
Yamamoto 2016). 
 

6.5. Autism 
 

Autism spectrum disorder (ASD) is a set of 
neurodevelopmental signs that make communication and 
socialization with other individuals difficult. There are 
various studies that have shown that HDR can be of great 
help in the therapy of this disease and help the patient 
improve their development (Tseng 2023). 

Autism assistance dogs (AADs) have been helpful in 
preventing autistic children from self-harm while making 
both children and parents feel safe (Leung et al 2021). In a 
great part of the world (USA, UK, Spain, Netherlands, 
France), these dogs have access to any area where the child 
is going to enter, and they are also the connection that the 
child can have with the rest of the individuals, thereby 
making socialization a little less reckless for them (Carlisle 
2015; Becker et al 2017). According to Tseng (2023), there 
are some breeds of dogs that can be better suited for this 
task; however, Golden Retrievers, Labradors and Standard 
Poodles have performed adequately. The training for these 
dogs begins in early stages, and it is not until 18 months of 
age that the HDR begins to be generated with which it will 
be the handler and it is presented to the child that it will 
help with the management of posttraumatic stress, also 
giving emotional and educational support. Total training 
normally takes 8-12 weeks for the dog to complete it (Tseng 
2023). 
 

7. Future directions 
 

In any HDR, it is important to identify in each dog the 
motivation – whether physical or emotional – that promotes 
a successful interaction. Some might be motivated by food, 
caresses, games, or toys (Triana and Pasnak 1981), and 
others can even read human facial expressions as well as 
body postures that indicate our emotions and intentions, 
achieving acceptance and satisfaction on the part of the 
person. 

Studies have been carried out on Border Collies, 
where it has been seen that they have learned to interpret 
the spoken language of humans by understanding complete 
sentences (Pilley 2013). To achieve a successful HDR 
interaction, it is essential to understand the animal and its 
preferences. In the same way, multiple tools, such as smells, 
flavors or sounds, can be used to help generate positive 
effects on dogs so that HDR is generated more easily and 
ensure that there is communication between both parties. 

Additionally, it is necessary to take advantage of all 
social interactions, making them pleasant, and thus, the 
animals in question become accustomed to common life 
situations, making their learning efficient by reducing stress 
and improving their welfare. 

Another important point is that assistance and work 
dogs tend to live in different places in their first months of 
life in temporary homes (Hall et al 2021); it is necessary that 
this try to minimize it because in each place ties are 
generated and the fact that these ties are broken can 
destabilize the animal and decrease its learning and 
performance. 

https://doi.org/10.31893/jabb.21001
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Finally, science should improve the welfare of service 
dogs, e.g., by detecting stress signals and giving the handler 
the right advice on how to recognize signs of discomfort in 
the dog and how to correct the cause (Koda et al 2015). 
 

8. Final Considerations 
 

Positive HDR is an interaction formed between 
humans and companion animals that is beneficial for both 
parties. Humans benefit from the help and support that 
service animals can provide to people with special needs. 
The quality of human life can be positively improved, not 
only physically but also mentally. In addition to receiving 
unconditional love and acceptance from the animals toward 
their caretakers. On the other hand, companion animals, 
usually dogs or cats, can develop positive emotions when 
they are included in pleasant situations, both physically and 
mentally active. Among these positive effects, their welfare 
can be improved, and stressful situations might be reduced. 

Throughout the development of HDR, it has been 
seen that assistance and service animals can help humans in 
multiple situations, such as blindness, diabetes, autism, 
cardiovascular disease, and epilepsy. For this reason, it is 
very important that HDR is carried out in favorable 
situations and with positive rewards so that the animal 
develops its potential to the maximum. 

 

Ethical considerations 
 

Not applicable. 
 

Conflict of Interest 
 

The authors declare that there is no conflict of interest with 
this work. 
 

Funding 
 

This research did not receive any financial support. 
 

References 

Ainsworth MS (1989) Attachments beyond infancy. American Psychologist 
44:709–716. https://doi.org/10.1037/0003-066X.44.4.709 

Akiyama J, Ohta M (2021) Hormonal and neurological aspects of dog 
walking for dog owners and pet dogs. Animals 11:2732. 
https://doi.org/10.3390/ani11092732 

AMA (American Medicines Australia) (2019) Pets in Australia: A national 
survey of pets and people. https://animalmedicinesaustralia.org.au/wp-
content/uploads/2019/10/ANIM001-Pet-Survey-Report19_v1.7_WEB_high-
res.pdf (accessed on: July 18, 2023) 

Archer J (1997) Why do people love their pets? Evolution and Human 
Behavior 18:237–259. https://doi.org/10.1016/S0162-3095(99)80001-4 

Archer J, Ireland JL (2011) The Development and Factor Structure of a 
Questionnaire Measure of the Strength of Attachment to Pet Dogs. 
Anthrozoös 24:249–261. 
https://doi.org/10.2752/175303711X13045914865060 

Arias-Carrión O, Caraza-Santiago X, Salgado-Licona S, Salama M, Machado 
S, Nardi AE, Menéndez-González M, Murillo-Rodríguez E (2014) Orquestic 
regulation of neurotransmitters on reward-seeking behavior. International 
Archives of Medicine 7:29. https://doi.org/10.1186/1755-7682-7-29 

Barbiero G, Berto R (2021) Biophilia as evolutionary adaptation: An onto- 
and phylogenetic framework for biophilic design. Frontiers in Psychology 
12, 709. https://doi.org/10.3389/fpsyg.2021.700709 

Barnett JL, Hemsworth PH, Hennessy DP, McCallum TH, Newman EA (1994) 
The effects of modifying the amount of human contact on behavioural, 
physiological and production responses of laying hens. Applied Animal 
Behaviour Science 41:87–100. https://doi.org/10.1016/0168-
1591(94)90054-X 

Batt LS, Batt MS, Baguley JA, McGreevy PD (2008) Factors associated with 
success in guide dog training. Journal of Veterinary Behavior 3:143-151. 
https://doi.org/10.1016/j.jveb.2008.04.003 

Becker JL, Rogers EC, Burrows B (2017) Animal-assisted Social Skills Training 
for Children with Autism Spectrum Disorders. Anthrozoös 30:307–326. 
https://doi.org/10.1080/08927936.2017.1311055 

Berns GS, Brooks AM, Spivak M, Levy K (2016) Functional MRI in awake 
dogs predicts suitability for assistance work. Scientific Reports 7:43704. 
https://doi.org/10.1038/srep43704 

Boissy A, Manteuffel G, Jensen MB, Moe RO, Spruijt B, Keeling LJ, Winckler 
C, Forkman B, Dimitrov I, Langbein J, Bakken M, Veissier I, Aubert A (2007) 
Assessment of positive emotions in animals to improve their welfare. 
Physiology & Behavior 92: 375–397. 
https://doi.org/10.1016/j.physbeh.2007.02.003 

Bray EE, Levy KM, Kennedy BS, Duffy DL, Serpell JA, MacLean EL (2019) 
Predictive Models of Assistance Dog Training Outcomes Using the Canine 
Behavioral Assessment and Research Questionnaire and a Standardized 
Temperament Evaluation. Frontiers in Veterinary Science 6:49. 
https://doi.org/10.3389/fvets.2019.00049 

Bremhorst A, Mongillo P, Howell T, Marinelli L (2018) Spotlight on 
Assistance Dogs—Legislation, Welfare and Research. Animals 8:129. 
https://doi.org/10.3390/ani8080129 

Briscoe VJ, Davis SN (2006) Hypoglycemia in Type 1 and Type 2 Diabetes: 
Physiology, Pathophysiology, and Management. Clinical Diabetes 24:115–
121. https://doi.org/10.2337/diaclin.24.3.115 

Brown SW, Goldstein LH (2011) Can seizure-alert dogs predict seizures? 
Epilepsy Research 97:236–242. 
https://doi.org/10.1016/j.eplepsyres.2011.10.019 

Burch MR, Pickel D (1990) A toast to most: Konrad most, a 1910 pioneer in 
animal training. Journal of Applied Behavior Analysis 23:263–264. 
https://doi.org/10.1901/jaba.1990.23-263 

Byosiere S-E, Chouinard PA, Howell TJ, Bennett PC (2018) What do dogs 
(Canis familiaris) see? A review of vision in dogs and implications for 
cognition research. Psychonomic Bulletin & Review 25:1798–1813. 
https://doi.org/10.3758/s13423-017-1404-7 

Carlisle GK (2015) The Social Skills and Attachment to Dogs of Children with 
Autism Spectrum Disorder. Journal of Autism and Developmental Disorders 
45:1137–1145. https://doi.org/10.1007/s10803-014-2267-7 

Carlone B, Sighieri C, Gazzano A, Mariti C (2019) The dog (Canis familiaris) 
as part of the family: a pilot study on the analysis of dog bond to all owners. 
Dog Behavior 1:1–14. http://dx.doi.org/10.4454/db.v5i1.90 

Carvelli A, Scaramozzino P, Iacoponi F, Condoleo R, Marta UD (2020) Size, 
demography, ownership profiles, and identification rate of the owned dog 
population in central Italy. PLoS One 15:e0240551. 
https://doi.org/10.1371/journal.pone.0240551 

Catala A, Latour P, Martinez-Caja AM, Cousillas H, Hausberger M, 
Grandgeorge M (2020) Is there a profile of spontaneous seizure-alert pet 
dogs? A survey of french people with epilepsy. Animals 10:254. 
https://doi.org/10.3390/ani10020254 

Chan AAY-H (2012) Anthropomorphism as a conservation tool. Biodiversity 
and Conservation 21:1889–1892. https://doi.org/10.1007/s10531-012-
0274-6 

Chen Y (2019) The mechanism of fear at behavior, brain circuits and 
molecular level. E3S Web of Conferences 131:01007. 
https://doi.org/10.1051/e3sconf/201913101007 

Choueiki Z, Geuens M, Vermeir I (2021) Animals like us: Leveraging the 
negativity bias in anthropomorphism to reduce beef consumption. Foods 
10:2147. https://doi.org/10.3390/foods10092147 

Cobb M, Otto C, Fine A (2021) The Animal Welfare Science of Working 
Dogs: Current Perspectives on Recent Advances and Future Directions. 
Frontiers in Veterinary Science 8:666898. 

https://doi.org/10.31893/jabb.21001
http://www.jabbnet.com/
https://www.malque.pub/
https://doi.org/10.1037/0003-066X.44.4.709
https://doi.org/10.3390/ani11092732
https://animalmedicinesaustralia.org.au/wp-content/uploads/2019/10/ANIM001-Pet-Survey-Report19_v1.7_WEB_high-res.pdf
https://animalmedicinesaustralia.org.au/wp-content/uploads/2019/10/ANIM001-Pet-Survey-Report19_v1.7_WEB_high-res.pdf
https://animalmedicinesaustralia.org.au/wp-content/uploads/2019/10/ANIM001-Pet-Survey-Report19_v1.7_WEB_high-res.pdf
https://doi.org/10.2752/175303711X13045914865060
https://doi.org/10.1007/s10803-014-2267-7
http://dx.doi.org/10.4454/db.v5i1.90


 
9 

 

  

 

Menor-Campos et al. (2023) 

www.jabbnet.com 

https://doi.org/10.3389/fvets.2021.666898Coppinger R, Coppinger L, 
Skillings E (1998) Observations on Assistance Dog Training and Use. Journal 
of Applied Animal Welfare Science 1:133-144. 
https://doi.org/10.1207/s15327604jaws0102_4 

Coppinger R, Coppinger L, Skillings E (1998) Observations on assistance dog 
training and use. Journal of Applied Animal Welfare Science 1:133-144. 
https://doi.org/10.1207/s15327604jaws0102_4 

Coppola CL, Grandin T, Enns RM (2006) Human interaction and cortisol: Can 
human contact reduce stress for shelter dogs? Physiology & Behavior 
87:537–541. https://doi.org/10.1016/j.physbeh.2005.12.001 

Dalziel JD, Uthman BM, McGorray S, Reep RL (2003) Seizure-alert dogs: a 
review and preliminary study. Seizure 12:115-120. doi:10.1016/S1059–
1311(02)00225-X 

Damberg S, Frömbling L (2022) “Furry tales”: Pet ownership’s influence on 
subjective well-being during Covid-19 times. Quality & Quantity 56:3645–
3664. https://doi.org/10.1007/s11135-021-01303-7 

De Dreu CKW (2012) Oxytocin modulates the link between adult 
attachment and cooperation through reduced betrayal aversion. 
Psychoneuroendocrinology 37:871–880. 
https://doi.org/10.1016/j.psyneuen.2011.10.003 

Fukuzawa M, Mills DS, Cooper JJ (2005) The Effect of Human Command 
Phonetic Characteristics on Auditory Cognition in Dogs (Canis familiaris). 
Journal of Comparative Psychology 119:117–120. 
https://doi.org/10.1037/0735-7036.119.1.117 

Gácsi M, Maros K, Sernkvist S, Faragó T, Miklósi Á (2013) Human Analogue 
Safe Haven Effect of the Owner: Behavioural and Heart Rate Response to 
Stressful Social Stimuli in Dogs. PLoS ONE 8:e58475. 
https://doi.org/10.1371/journal.pone.0058475 

Gazzano A, Mariti C, Notari L, Sighieri C, McBride EA (2008) Effects of early 
gentling and early environment on emotional development of puppies. 
Applied Animal Behaviour Science 110:294–304. 
https://doi.org/10.1016/j.applanim.2007.05.007 

Gazzano A, Mariti C, Sighieri C, Ducci M, Ciceroni C, Mcbride A (2008) 
Survey of undesirable behaviors displayed by potential guide dogs with 
puppy walkers. Journal of Veterinary Behavior Clinical Applications and 
Research 3:104–113. http://dx.doi.org/10.1016/j.jveb.2008.04.002 

Glass TA, Matchar DB, Belyea M, Feussner JR (1993) Impact of social 
support on outcome in first stroke. Stroke 24:64–70. 
https://doi.org/10.1161/01.STR.24.1.64 

Glenk LM, Přibylová L, Stetina BU, Demirel S, Weissenbacher K (2019) 
Perceptions on health benefits of guide dog ownership in an austrian 
population of blind people with and without a guide dog. Animals 9:428. 
https://doi.org/10.3390/ani9070428 

Goddard ME, Beilharz RG (1982) Genetic and environmental factors 
affecting the suitability of dogs as Guide Dogs for the Blind. Theoretical and 
Applied Genetics 62:97-102. https://doi.org/10.1007/BF00293339 

Goddard ME, Beilharz RG (1983) Genetics of traits which determine the 
suitability of dogs as guide-dogs for the blind. Applied Animal Ethology 
9:299–315. https://doi.org/10.1016/0304-3762(83)90010-X 

Goddard ME, Beilharz RG (1984a) A factor analysis of fearfulness in 
potential guide dogs. Applied Animal Behaviour Science 12:253–265. 
https://doi.org/10.1016/0168-1591(84)90118-7 

Goddard ME, Beilharz RG (1984b) The relationship of fearfulness to, and 
the effects of, sex, age and experience on exploration and activity in dogs. 
Applied Animal Behaviour Science 12:267-278. 
https://doi.org/10.1016/0168-1591(84)90119-9 

González-Martínez Á, Muñiz de Miguel S, Graña N, Costas X, Diéguez FJ 
(2023) Serotonin and dopamine blood levels in ADHD-like dogs. Animals 
13:1037. https://doi.org/10.3390/ani13061037 

Graymore D (2023) Cardiac Service Dogs. 
https://www.servicedogtrainingschool.org/blog/cardiac-service-dogs 
(accessed on: July 18, 2023) 

Griffin DR (1978) Prospects for a cognitive ethology. Behavioral and Brain 
Sciences 1:527–538. https://doi.org/10.1017/S0140525X00076524 

Guesdon V, Nowak R, Meurisse M, Boivin X, Cornilleau F, Chaillou E, Lévy F 

(2016) Behavioral evidence of heterospecific bonding between the lamb 
and the human caregiver and mapping of associated brain network. 
Psychoneuroendocrinology 71:159–169. 
https://doi.org/10.1016/j.psyneuen.2016.05.020 

Hajek A, König H-H (2020) How do cat owners, dog owners and individuals 
without pets differ in terms of psychosocial outcomes among individuals in 
old age without a partner? Aging Mental Health 24:1613–1619. 
https://doi.org/10.1080/13607863.2019.1647137 

Hall NJ, Johnston AM, Bray EE, Otto CM, MacLean EL, Udell MAR (2021) 
Working Dog Training for the Twenty-First Century. Frontiers in Veterinary 
Science 8:646022. https://doi.org/10.3389/fvets.2021.646022 

Handlin L, Nilsson A, Ejdebäck M, Hydbring-Sandberg E, Uvnäs-Moberg K 
(2012) Associations between the psychological characteristics of the 
Human–Dog Relationship and oxytocin and cortisol levels. Anthrozoos 
25:215–228. https://doi.org/10.2752/175303712X13316289505468 

Hardin DS, Anderson W, Cattet J (2015) Dogs Can Be Successfully Trained to 
Alert to Hypoglycemia Samples from Patients with Type 1 Diabetes. 
Diabetes Therapy 6:509–517. https://doi.org/10.1007/s13300-015-0135-x 

Harrison TR (2006). Guide Dogs Current Practice. NSW/ACT. 

Haubenhofer D, Mostl E, Kirchengast S (2005) Cortisol concentrations in 
saliva of humans and their dogs during intensive training courses in animal-
assisted therapy.  92:66–73. 

Hawkins RD, Hatin BDM, Revesz EO (2021) Accuracy of canine vs. human 
emotion identification: Impact of dog ownership and belief in animal mind. 
Human Animal Interaction Bulletin. CAB international 12:1–18. 
https://doi.org/10.1079/hai.2021.0001 

Hemsworth PH (2003) Human–animal interactions in livestock production. 
Applied Animal Behaviour Science 81:185-198. 
https://doi.org/10.1016/S0168-1591(02)00280-0 

Hemsworth PH, Barnett JL, Tilbrook AJ, Hansen C (1989) The effects of 
handling by humans at calving and during milking on the behaviour and 
milk cortisol concentrations of primiparous dairy cows. Applied Animal 
Behaviour Science 22:313–326. https://doi.org/10.1016/0168-
1591(89)90026-9 

Hemsworth PH, Coleman GJ (2011) Human-livestock interactions: The 
stockperson and the productivity and welfare of intensively farmed 
animals. CAB International. 

Hemsworth PH, Sherwen SL, Coleman GJ (2018) Human contact. In:  
Appleby MN, Olsson IAS, Galindo F (eds) Animal welfare, 2nd edn. CAB 
International, UK, pp. 294. 

Horowitz AC, Bekoff M (2007) Naturalizing Anthropomorphism: Behavioral 
Prompts to Our Humanizing of Animals. Anthrozoös 20:23–35. 
https://doi.org/10.2752/089279307780216650 

Hydbring-Sandberg E, von Walter L, Hoglund K, Svartberg K, Swenson L, 
Forkman B (2004) Physiological reactions to fear provocation in dogs. 
Journal of Endocrinology 180:439–448. 
https://doi.org/10.1677/joe.0.1800439 

Jones AC, Josephs RA (2006) Interspecies hormonal interactions between 
man and the domestic dog (Canis familiaris). Hormones and Behavior 
50:393–400. https://doi.org/10.1016/j.yhbeh.2006.04.007 

Kanat-Maymon Y, Wolfson S, Cohen R, Roth G (2021) The benefits of giving 
as well as receiving need support in human–pet relations. Journal of 
Happiness Studies 22:1441–1457. https://doi.org/10.1007/s10902-020-
00279-9 

Kauppinen T, Vesala KM, Valros A (2012) Farmer attitude toward 
improvement of animal welfare is correlated with piglet production 
parameters. Livestock Science, 143:142–150. 
https://doi.org/10.1016/j.livsci.2011.09.011 

Kikkawa A, Uchida Y, Suwa Y, Taguchi K (2005) A Novel Method for 
Estimating the Adaptive Ability of Guide Dogs Using Salivary sIgA. Journal of 
Veterinary Medical Science 67:707. https://doi.org/10.1292/jvms.67.707 

Kikusui T, Nagasawa M, Nomoto K, et al (2019) Endocrine regulations in 
human–dog coexistence through domestication. Trends in Endocrinology & 
Metabolism 30:793–806. https://doi.org/10.1016/j.tem.2019.09.002 

Koda N (2001a) Development of play behavior between potential guide 

https://doi.org/10.31893/jabb.21001
http://www.jabbnet.com/
https://www.malque.pub/
https://doi.org/10.1371/journal.pone.0058475
https://www.servicedogtrainingschool.org/blog/cardiac-service-dogs
https://doi.org/10.1080/13607863.2019.1647137


 
10 

 

  

 

Menor-Campos et al. (2023) 

www.jabbnet.com 

dogs for the blind and human raisers. Behavioural Processes 53:146. 
https://doi.org/10.1016/S0376-6357(00)00146-7 

Koda N (2001b) Inappropriate behavior of potential guide dogs for the blind 
and coping behavior of human raisers. Applied Animal Behaviour Science 
72:79–87. https://doi.org/10.1016/S0168-1591(00)00193-3 

Koda N, Watanabe G, Miyaji Y, Ishida A, Miyaji C (2015) Stress levels in 
dogs, and its recognition by their handlers, during animal-assisted therapy 
in a prison. Animal Welfare 24:203–209. 
https://doi.org/10.7120/09627286.24.2.203 

Konok V, Kosztolányi A, Rainer W, Mutschler B, Halsband U, Miklósi Á 
(2015) Influence of Owners’ Attachment Style and Personality on Their 
Dogs’ (Canis familiaris) Separation-Related Disorder. PLOS ONE 
10:e0118375. https://doi.org/10.1371/journal.pone.0118375 

Konok V, Marx A, Faragó T (2019) Attachment styles in dogs and their 
relationship with separation-related disorder – A questionnaire based 
clustering. Applied Animal Behavior Science 213:81–90. 
https://doi.org/10.1016/j.applanim.2019.02.014 

Kooriyama T, Ogata N (2021) Salivary stress markers in dogs: Potential 
markers of acute stress. Research Veterinary Science 141:48–55. 
https://doi.org/10.1016/j.rvsc.2021.10.009 

Landgeist (2022) Dog ownership in Europe. 
https://landgeist.com/2023/05/06/dog-ownership-in-europe/ (accessed 
on: July 18, 2023) 

Lane DR, McNicholas J, Collins GM (1998) Dogs for the disabled: benefits to 
recipients and welfare of the dog. Applied Animal Behavior Science 59:49–
60. 

Lazzaroni M, Range F, Backes J, Portele K, Scheck K, Marshall-Pescini S 
(2020) The Effect of Domestication and Experience on the Social Interaction 
of Dogs and Wolves With a Human Companion. Frontiers in Psychology 
11:785. https://doi.org/10.3389/fpsyg.2020.00785 

Ledoux JE (2001) The neuroscience of fear: Perspectives from animal 
research. In: Emotions, Qualia, and Consciousness. World Scientific, pp 
137–153. 

Lezama-García K, Orihuela A, Olmos-Hernández A, Reyes-Long S, Mota-
Rojas D (2019) Facial expressions and emotions in domestic animals. CAB 
Reviews: Perspectives in Agriculture, Veterinary Science, Nutrition and 
Natural Resources 14:1–12. https://doi.org/10.1079/PAVSNNR201914028 

Leung J, Mackenzie L, Dickson C (2021) Outcomes of assistance dog 
placement in the home for individuals with autism spectrum disorder and 
their families: A pilot study. Australian Occupational Therapy Journal 
69:50–63. https://doi.org/10.1111/1440-1630.12768 

Lippi G, Plebani M (2019) Diabetes alert dogs: A narrative critical overview. 
Clinical Chemistry and Laboratory Medicine (CCLM) 57:452–458. 
https://doi.org/10.1515/cclm-2018-0842 

Luescher AU, Tyson MR (2009) The effects of training and environmental 
alterations on adoption success of shelter dogs. Applied Animal Behavior 
Science 117:63–68. https://doi.org/10.1016/j.applanim.2008.11.001 

Mariti C, Ricci E, Zilocchi M, Gazzano A (2013) Behaviour 150:1275. 
http://dx.doi.org/10.1163/1568539X-00003095 

Martin F, Bachert KE, Snow L, Tu H-W, Belahbib J, Lyn SA (2021) Depression, 
anxiety, and happiness in dog owners and potential dog owners during the 
COVID-19 pandemic in the United States. PLoS One 16:e0260676. 
https://doi.org/10.1371/journal.pone.0260676 

McIver S, Hall S, Mills DS (2020) The impact of owning a guide dog on 
owners’ quality of life: A longitudinal study. Anthrozoos 33:103–117. 
https://doi.org/10.1080/08927936.2020.1694315 

McMichael MA, Singletary M (2021) Assistance, Service, Emotional Support, 
and Therapy Dogs. Veterinary Clinics of North America: Small Animal 
Practice 51:961–973. https://doi.org/10.1016/j.cvsm.2021.04.012 

Mengoli M, Oliva JL, Mendonça T, Chabaud C, Arroub S, Lafont-Lecuelle C, 
Cozzi A, Pageat P, Bienboire-Frosini C (2021) Neurohormonal profiles of 
assistance dogs compared to pet dogs: What is the impact of different 
lifestyles? Animals 11:2594. https://doi.org/10.3390/ani11092594 

Menor-Campos DJ, Molleda-Carbonell JM, López-Rodríguez R (2011) Effects 
of exercise and human contact on animal welfare in a dog shelter. The 

Veterinary record, 169:388. https://doi.org/10.1136/vr.d4757 

Mota-Rojas D, Broom DM, Orihuela A, Velarde A, Napolitano F, Alonso-
Spilsbury M (2020) Effects of human-animal relationship on animal 
productivity and welfare. Journal of Animal Behaviour and Biometeorology 
8:196–205. https://doi.org/10.31893/jabb.20026 

Mota-Rojas D, Marcet-Rius M, Ogi A, Hernández-Avalos I, Mariti C, 
Martínez-Burnes J, Mora-Medina P, Casas A, Domínguez A, Reyes B, 
Gazzano A (2021a) Current advances in assessment of dog’s emotions, 
facial expressions, and their use for clinical recognition of pain. Animals 
11:3334. https://doi.org/10.3390/ani11113334 

Mota-Rojas D, Mariti C, Zdeinert A, Riggio G, Mora-Medina P, del Mar 
Reyes A, Gazzano A, Domínguez-Oliva A, Lezama-García K, José-Pérez N, 
Hernández-Ávalos I (2021) Anthropomorphism and Its Adverse Effects on 
the Distress and Welfare of Companion Animals. Animals 11(11):3263. 
https://doi.org/10.3390/ani11113263 

Mueller MK (2014) Human-Animal Interaction as a Context for Positive 
Youth Development: A Relational Developmental Systems Approach to 
Constructing Human-Animal Interaction Theory and Research. Human 
Development 57:5–25. https://doi.org/10.1159/000356914 

Murphy JA (1995) Assessment of the Temperament of Potential Guide 
Dogs. Anthrozoös 8(4):224-228. 
https://doi.org/10.2752/089279395787156536 

Nowak R, Boivin X (2015) Filial attachment in sheep: similarities and 
differences between ewe-lamb and human-lamb relationships. Applied 
Animal Behaviour Science 164:12–28. doi: 10.1016/j.applanim.2014.09.013 

Ogi A, Mariti C, Baragli P, Sergi P, Gazzano A (2020) Effects of stroking on 
salivary oxytocin and cortisol in guide dogs: preliminary results. Animals 
10:708. https://doi.org/10.3390/ani10040708 

Ogi A, Naef V, Santorelli FM, Mariti C, Gazzano A (2021) Oxytocin receptor 
gene polymorphism in lactating dogs. Animals 11:3099. 
https://doi.org/10.3390/ani11113099 

Ortega-Pacheco A, Rodriguez-Buenfil JC, Bolio-Gonzalez ME, Sauri-Arceo 
CH, Jiménez-Coello M, Forsberg CL (2007) A survey of dog populations in 
urban and rural areas of Yucatan, Mexico. Anthrozoos 20:261–274. 
https://doi.org/10.2752/089279307X224809 

Ortiz R, Liporace J (2005) “Seizure-alert dogs”: Observations from an 
inpatient video/EEG unit. Epilepsy Behavior 6:620–622. 
https://doi.org/10.1016/j.yebeh.2005.02.012 

Overall KL (2017) Measuring animals’ mental health and behavioral needs. 
Journal of Veterinary Behavior: Clinical Applications and Research 17:v–vi. 
https://doi.org/10.1016/j.jveb.2016.12.005 

Petersson M, Uvnäs-Moberg K, Nilsson A, Gustafson L-L, Hydbring-
Sandberg E, Handlin L (2017) Oxytocin and cortisol levels in dog owners and 
their dogs are associated with behavioral patterns: An exploratory study. 
Frontiers in Psychology 8:1-8. https://doi.org/10.3389/fpsyg.2017.01796 

Pickersgill O, Mills DS, Guo K (2023) Owners’ beliefs regarding the 
emotional capabilities of their dogs and cats. Animals 13:820. 
https://doi.org/10.3390/ani13050820 

Pilley JW (2013) Border collie comprehends sentences containing a 
prepositional object, verb, and direct object. Learning and Motivation 
44:229–240. https://doi.org/10.1016/j.lmot.2013.02.003 

Pinillos RG, Appleby MC, Manteca X, Scott-Park F, Smith C, Velarde A (2016) 
One Welfare - a platform for improving human and animal welfare. 
Veterinary Record 179:412–413. https://doi.org/10.1136/vr.i5470 

Rault J-L, Waiblinger S, Boivin X, Hemsworth P (2020) The Power of a 
Positive Human–Animal Relationship for Animal Welfare. Frontiers in 
Veterinary Science 7:590867. https://doi.org/10.3389/fvets.2020.590867 

Rees O (2020) Dogs of war, or dogs in war? the use of dogs in classical 
Greek warfare. Greece and Rome 67:230–246. 
https://doi.org/10.1017/S0017383520000078 

Reeve C, Wilson C, Hanna D, Gadbois S (2021) Dog Owners’ Survey reveals 
Medical Alert Dogs can alert to multiple conditions and multiple people. 
PLoS One 16:e0249191. https://doi.org/10.1371/journal.pone.0249191 

Richerson JT, Wagner TH, Abrams T, Skelton K, Biswas K, Illarmo S, 
McSherry F, Fallon MT, Frakt A, Pizer S, Magruder KM, Groer S, Dom PA, 

https://doi.org/10.31893/jabb.21001
http://www.jabbnet.com/
https://www.malque.pub/
https://landgeist.com/2023/05/06/dog-ownership-in-europe/
https://doi.org/10.1016/j.applanim.2008.11.001
https://doi.org/10.1017/S0017383520000078


 
11 

 

  

 

Menor-Campos et al. (2023) 

www.jabbnet.com 

Huang GD, Stock EM (2023) Therapeutic and Economic Benefits of Service 
Dogs Versus Emotional Support Dogs for Veterans With PTSD. Psychiatric 
Services Online ahead of print. https://doi.org/10.1176/appi.ps.20220138 

Rodriguez KE, Greer J, Yatcilla JK, Beck AM, O’Haire ME (2021) Correction: 
The effects of assistance dogs on psychosocial health and wellbeing: A 
systematic literature review. PLoS One 16:e0256071. 
https://doi.org/10.1371/journal.pone.0256071 

Rooney NJ, Bradshaw JWS, Almey H (2004) Attributes of specialist search 
dogs: A questionnaire survey of UK dog handlers and trainers. Journal of 
Forensic Science 49:300–306. 

Serpell JA, Hsu Y (2001a) Development and validation of a novel method for 
evaluating behavior and temperament in guide dogs. Applied Animal 
Behaviour Science 72:347–364. https://doi.org/10.1016/S0168-
1591(00)00210-0 

Siegel JM (1990) Stressful life events and use of physician services among 
the elderly: The moderating role of pet ownership. Journal of Personality 
and Social Psychology 58:1081–1086. https://doi.org/10.1037/0022-
3514.58.6.1081 

Statista (2023) Dog ownership in the European Union 2021, by country. 
https://www.statista.com/statistics/515475/dog-ownership-european-
union-eu-by-country/ (accessed on: July 18, 2023) 

Strong V, Brown SW, Walker R (1999) Seizure-alert dogs— fact or fiction? 
Seizure 8:62–65. https://doi.org/10.1053/seiz.1998.0250 

Strong V, Brown S, Huyton M, Coyle H (2002) Effect of trained Seizure Alert 
Dogs® on frequency of tonic–clonic seizures. Seizure 11:402–405. 
https://doi.org/10.1053/seiz.2001.0656 

Swaisgood RR (2007) Current status and future directions of applied 
behavioral research for animal welfare and conservation. Applied Animal 
Behaviour Science 102:139–162. 
https://doi.org/10.1016/j.applanim.2006.05.027 

Tallet C, Brajon S, Devillers N, Lensink J (2018) Pig-human interactions: 
creating a positive perception of humans to ensure pig welfare. Advances in 
Pig Welfare 2018:381–398. https://doi.org/10.1016/B978-0-08-101012-
9.00008-3 

Tallet C, Veissier I, Boivin X (2005) Human contact and feeding as rewards 
for the lamb’s affinity to their stockperson. Applied Animal Behaviour 
Science 94:59–73. https://doi.org/10.1016/j.applanim.2005.02.007 

Tallet C, Veissier I, Boivin X (2009) How does the method used to feed 
lambs modulate their affinity to their human caregiver? Applied Animal 
Behaviour Science 119:56–65. 
https://doi.org/10.1016/j.applanim.2009.03.012 

Triana E, Pasnak R (1981) Object permanence in cats and dogs. Animal 
Learning & Behavior 9:135–139. https://doi.org/10.3758/BF03212035 

Tseng A (2023) Brief Report: Above and Beyond Safety: Psychosocial and 
Biobehavioral Impact of Autism-Assistance Dogs on Autistic Children and 
their Families. Journal of Autism and Developmental Disorders 53:468–483. 
https://doi.org/10.1007/s10803-021-05410-0 

UK Pet Food (2023) https://www.ukpetfood.org/information-
centre/statistics/uk-pet-population.html (accessed on: July 18, 2023) 

Walker DB, Walker JC, Cavnar PJ, Taylor JL, Pickel DH, Hall SB, Suarez JC 
(2006) Naturalistic quantification of canine olfactory sensitivity. Applied 
Animal Behaviour Science 97:241–254. 

 https://doi.org/10.1016/j.applanim.2005.07.009 

Wall T. Spain leads European pet dog ownership per capita 2021. 
https://www.petfoodindustry.com/pet-food-
market/article/15469165/spain-leads-european-pet-dog-ownership-per-
capita-2021 (accessed on: July 18, 203) 

Walther S, Yamamoto M, Thigpen AP, Garcia A, Willits NH, Hart LA (2017) 
Assistance Dogs: Historic Patterns and Roles of Dogs Placed by ADI or IGDF 
Accredited Facilities and by Non-Accredited U.S. Facilities. Frontiers in 
Veterinary Science 4:1. https://doi.org/10.3389/fvets.2017.00001 

Wanser SH, Udell MAR (2019) Does attachment security to a human 
handler influence the behavior of dogs who engage in animal assisted 
activities? Applied Animal Behaviour Science 210:88–94. 
https://doi.org/10.1016/j.applanim.2018.09.005 

Weiss E, Greenberg G (1997) Service dog selection tests: Effectiveness for 
dogs from animal shelters. Applied Animal Behaviour Science 53:297–308. 
https://doi.org/10.1016/S0168-1591(96)01176-8 

Wells DL (2019) The State of Research on Human–Animal Relations: 
Implications for Human Health. Anthrozoös 32:169–181. 
https://doi.org/10.1080/08927936.2019.1569902 

Westgarth C, Christley RM, Marvin G, Perkins E (2021) Functional and 
recreational dog walking practices in the UK. Health Promotion Intstitute 
36:109–119. https://doi.org/10.1093/heapro/daaa051 

WHO (2023) Cardiovascular diseases https://www.who.int/health-
topics/cardiovascular-diseases#tab=tab_1 (accessed on: July 18, 2023). 

Wiener P, Haskell MJ (2016) Use of questionnaire-based data to assess dog 
personality. Journal of Veterinary Behavior 16:81–85. 
https://doi.org/10.1016/j.jveb.2016.10.007 

Wild D, von Maltzahn R, Brohan E, Christensen T, Clauson P, Gonder-
Frederick L (2007) A critical review of the literature on fear of hypoglycemia 
in diabetes: Implications for diabetes management and patient education. 
Patient Education and Counseling 68:10–15. 

 https://doi.org/10.1016/j.pec.2007.05.003 

Williamson LE, Dell CA, Chalmers D, Cruz M, De Groot P (2022) 
Strengthening Zooeyia: Understanding the human-animal bond between 
veterans living with comorbid substance use and posttraumatic stress 
disorder and their service dogs. Human Animal Interaction Bulletin. 
https://doi.org/10.1079/hai.2022.0018 

Wilsson E, Sundgren P-E (1997) The use of a behaviour test for the selection 
of dogs for service and breeding, I: Method of testing and evaluating test 
results in the adult dog, demands on different kinds of service dogs, sex and 
breed differences. Applied Animal Behaviour Science 53:279–295. 
https://doi.org/10.1016/S0168-1591(96)01174-4 

Woodward SH, Jamison AL, Gala S, Lawlor C, Villasenor D, Tamayo G, 
Puckett M (2021) Tracking positive and negative affect in PTSD inpatients 
during a service dog intervention. Journal of Consulting Clinical Psychology 
89:551–562. https://doi.org/10.1037/ccp0000572 

Wright JD, Kritz-Silverstein D, Morton DJ, Wingard DL, Barrett-Connor E 
(2007) Pet Ownership and Blood Pressure in Old Age. Epidemiology 
18:613–618. https://doi.org/10.1097/EDE.0b013e3181271398 

Zulkifli I (2013) Review of human-animal interactions and their impact on 
animal productivity and welfare. Journal of Animal Science and 
Biotechnology 4:1–7. https://doi.org/10.1186/2049-1891-4-25

  

 

https://doi.org/10.31893/jabb.21001
http://www.jabbnet.com/
https://www.malque.pub/
https://www.statista.com/statistics/515475/dog-ownership-european-union-eu-by-countr
https://www.statista.com/statistics/515475/dog-ownership-european-union-eu-by-countr
https://doi.org/10.1016/j.applanim.2005.07.009
https://www.petfoodindustry.com/pet-food-market/article/15469165/spain-leads-european-pet-dog-ownership-per-capita-2021
https://www.petfoodindustry.com/pet-food-market/article/15469165/spain-leads-european-pet-dog-ownership-per-capita-2021
https://www.petfoodindustry.com/pet-food-market/article/15469165/spain-leads-european-pet-dog-ownership-per-capita-2021
https://doi.org/10.1016/j.applanim.2018.09.005

