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Abstract: In the modern world with its rapid life tempo, people are 
increasingly exposed to stress, suffer from depression, chronic fatigue and anxiety, 
which affects the quality of life and eventually leads to more serious diseases. In this 
situation, there is a need to search for new effective but simple ways to combat these 
negative states. Animal-assisted therapy is widely recognized and has proven its high 
efficiency in fighting the stress according to international studies. We conducted a 
study using physiological methods to examine the potential of a virtual approach by 
example of images being used in animal-assisted therapy to improve the emotional 
state of a person. 

Keywords: animal-assisted therapy, stress, working efficiency, emotional 
state, physiological methods. 

 
In the modern world with its rapid life tempo, people are increasingly exposed 

to stress, suffer from depression, chronic fatigue and anxiety, which affects the quality 
of life and eventually leads to more serious diseases [1]. With respect to that situation, 
there is a need to search for new effective but simple ways to combat these negative 
states.  

There are various methods for stress management: psychotherapy, sensory 
stimulation, as well as animal-assisted therapy, which have shown high effectiveness 
according to international studies [2] and have been widely recognized, especially in 
the USA, Canada, Britain and France. Animal-assisted therapy is understood as a 
method of therapy with the help of animals. 

To a greater extent, this technique is used for accompanying therapy of 
hospitalized children and in nursing homes; during the postoperative period. It 
reduces anxiety and stress [3], the most popular animals for such therapy are dogs. 
However, the traditional approach has some disadvantages: possible allergies, weak 
immunity, lack of access anytime and anywhere, as well as a small number of 
specialized centers and the high costs of their services. An alternative to the 



traditional approach is the therapeutic robots with zoomorphic interface, for example, 
Paro, which are effectively used abroad in nursing homes and specialized centers for 
patients suffering from Alzheimer's disease [4], but still cannot be widely available 
because of their high price. 

In recent years, incredible popularity of video clips and images with animals 
posted on the Internet by users has been noted [5], which makes researchers to 
wonder what effect they have on the psychoemotional as well as the 
psychophysiological state of a person [6]; Perhaps one of the alternative options for 
animal-assisted therapy, which does not have such strict limitations, can be the use of 
animal images, which generally retains the necessary effect of reducing stress levels. 

The basis for this assumption is delivered by the results of studies, according 
to which people show a natural interest and attraction to other species (the so-called 
biophilia, Wilson, 1984). A general predisposition to animals is observed in children 
from a very early stage of development (DeLoache et al., 2011, LoBue et al 2012, 
Borgi and Cirulli, 2013), while improving the emotional state and reducing stress 
levels, as well as increasing concentration, speed and the quality of the solution of 
object-oriented problems (Myrick J., Nittono H., Borgi M. et al.). 

Marta Borgi [7] et al. studied the perception of human faces and animal faces 
by adults and children, using a survey and eye tracking method, eye movements can 
reflect an emotional response to the images seen (Henderson, 2003; Isaacowitz, 
2006). This study showed, that people with enhanced infantile traits are attracted more 
attention, and images of animals were more pleasant for participants than human ones. 

It is assumed, that the positive effect is achieved due to the presence in the 
faces of animals of a set of traits, characteristic for human infants, the so-called Baby 
schema: a large head, a high and protruding forehead, chubby cheeks, large eyes. 
Thus, viewing images of animals activates a series of innate processes, aimed at 
caring for the baby, focuses attention and causes a positive emotional reaction; and in 
addition, causes a rush of dopamine into the brain, similar to the use of sugar [8]. 
Recently, this mechanism was investigated at the physiological level (Glocker et al., 
2009). Particular attention is paid to the neuroendocrine regulation of social 
connections between humans and animals through the secretion of oxytocin. 

There are also international studies [9], which demonstrate the relationship 
between the presence of a pet and certain personal characteristics of a person, as well 
as their dependence on specific preferences in choosing a pet (mostly cats or dogs); 
but these studies were not aimed at studying the emotional sphere of participants. 

Despite the relatively large number of foreign studies, no Russian one can be 
found, the field of study is generally poorly developed, there is no generally accepted 
terminology. A theoretical review of the literature on this topic showed the growing 
popularity of alternative therapies and the urgency of this problem, but it is still 
underdeveloped. A deeper and more comprehensive study into the new methods of 
animal-assisted therapy is required. 

The research proposed by us is aimed at obtaining data on the features of 
perception of animal images, their impacts (as a kind of animal-assisted therapy) on 



the emotional state of a person, and the identification of efficiency criteria, with the 
objective to develop an accessible system for effectively reducing stress levels and 
improving working performance with the ability to diagnose the emotional state of a 
person. 

A number of psychological methods were selected ("Life-sustaining", 
"Feeling, activity, mood", "Forecast" and "Basic beliefs" correlate with the results of 
the "Lusher’s color test" method), an author's questionnaire was developed, and 
laboratory methods were additionally applied: electroencephalography  printing and 
eye-tracking. These methods allowed us to evaluate some of the psychophysiological 
reactions of participants. 

In total, in consideration of online survey, 179 people aged between 16 and 60 
took part in the study. All the participants passed the author's survey and the methods 
chosen by us. Among them, 30 people were selected to undergo the experiment under 
laboratory conditions.  

At the experiment stage, participants were asked to undergo the "Lusher's 
color test" method [10], after which a prepared randomized series of images with 
animals (22 images) were shown to the respondents. The stimulus was a collection of 
images of animals, including cats and dogs, both adults and young, close-ups and 
medium-sized ones. Publicly available images published on “Pinterest” were used. 
After completing the review, the "Lusher's color test" was conducted again, and an 
additional questionnaire was offered to all participants. 

In the course of the study, participants showed  different behavior, but the 
majority of respondents reacted with interest to the research process and expressed a 
desire to learn the results of the study.   

The processing of the obtained data was conducted at several stages.  
According to the results of the questionnaire, the sample was divided into 

several parameters: the relation to pets, the presence of pets, the presence of a certain 
species and the preference for a particular species.  

Some statistical data were also collected: according to the questionnaire, 
84.1% of the participants were positive about pets, 15.9% were neutral, participants 
with negative attitude towards pets did not participate in the study. Among them, 
36.5% prefer dogs, 39.7% - cats, 20.6% prefer other animals and 3.2% to none. 47.6% 
of participants do not have pets, 52.4% have pets. 39% of them keep cats, 9.8% - 
dogs, 19.5% - both cats and dogs, and 31.7% - other animals. When watching videos 
with animals (outside the experiment), participants usually experience positive 
emotions in 70.6% of cases, neutral - in 19.6% of cases, 9.8% found it difficult to 
answer. Also, based on the responses of the participants, the following rating of the 
most attractive animals was compiled: 1. Cats (63.8% of respondents); 2. Dogs 
(41.4%); 3. Pandas (40.5%); 4. Raccoons (36.2%), 5. Hedgehogs (25.9%). 

The sample was divided, with respect to the results of the questionnaire, into 
12 subgroups: participants who have no pets; with a positive attitude towards the pet / 
neutral attitude; participants, who keep cats / dogs / other animals as pets; 
participants, who prefer cats / dogs / other animals.  



According to the data obtained from all methods used for the subgroup of dog 
and cat owners, they tend to show results above the average shown by the entire 
experimental group. Significant indicators for other subgroups have not been 
identified.  

At the next stage of our study, 30 respondents were selected for an experiment 
in the course of which we recorded the emotional state before and after the 
demonstration of photo and video stimuli. 

Then, we analyzed the data, obtained by the results of "Lusher's color test". 
According to the results, some dynamics in the development of studied 

indicators is observed.  
On the basis of data analysis, it can be said, that the general psychoemotional 

state is better for a subgroup of owners of cats and dogs (both before and after 
stimulation), which corresponds to the results of other methods. According to the 
statistical analysis, the level of the result according to the methods "Life-
sustainability", "State of health, activity, mood", "Forecast" and "Basic beliefs" 
correlate with the results of the "Lusher color test" method, which confirms high 
results for this subgroup in all methods. There is also an inverse correlation with the 
level of stress. The higher the indicators for the methods, the lower the level of stress. 

The general psychoemotional condition in all subgroups has improved (which 
is characterized by a decrease in the indicator), and there is a clear trend and 
correlation with the data before viewing the stimuli.  

Higher indicators for the general psychoemotional state (inverse scale) before 
and after viewing stimuli are observed in the subgroups of participants, who do not 
have domestic animals and are characterized by a neutral attitude towards them, 
which corresponds to the additional hypothesis of the study. 

According to the data, obtained by the method of "Lusher's color test", the 
overall psycho-emotional state of 69% of the study participants has improved.  

At 17%, the condition has not changed, at 14% it has worsened. Some 
respondents subjectively noted the deterioration of their emotional state and 
associated it with negative pre-experiences. 

In addition, an improvement in the working capacity of the respondents by 
59% according to the method of the "Lusher’s color test" was noted, which 
corresponds with the results obtained by foreign researchers [11]. At the same time, 
the percentage of improvements among participants with positive attitude to pets and 
house-keeping animals was higher (62.5% and 68.8%, respectively) than in the group 
with a neutral attitude (40%). 

The results of the "Lusher’s color test" were also analyzed in connection with 
a positive or neutral attitude to pets. The following results were obtained: the number 
of degrees of freedom is 2. The value of the criterion χ2 is 9.506. The critical value of 
χ2 at the significance level of p <0.01 is 9.21  

The relationship between the factor and the outcome is statistically significant 
at a significance level of p <0.01  



Higher scores correspond to subgroups of participants, who have pets (81% 
improvement in participants) and cat owner groups (89%) and participants, who 
prefer dogs (90%). 

The lowest results were shown by groups of participants, who do not have 
animals (54% of improvements and the highest percentage of impairments - 23%) and 
are characterized by neutral attitude towards animals (60% improvement, 20% 
deterioration). 

It is important to note, that in a short experiment time, the indicators of stress 
and psychoemotional stress cannot change significantly, because this requires a longer 
period of exposure, but nevertheless we can assume that most participants reacted 
with positive emotions, which in general influenced their emotional state and 
influenced the primary indicators. 

To increase the reliability of data between each stimulus, a blank screen with 
a neutral gray background was displayed. 

Next, data were analyzed with an additional method of recording the skin-
galvanic reaction (SGR) using a polygraph. All fixations on the image were 
numbered, and the main events are indicated on the graph of pupil size changes.  

To analyze the result of viewing the videos, the SGR data and pupil size 
changes were compared. 

The practical research carried out by us allowed us to draw the following 
conclusions: 

After viewing images of animals, the overall psychoemotional state of 
participants in the study improved in 69% of cases, which confirms the possibility of 
using these stimuli in order to stabilize the emotional state.  Lower rates were noted 
among participants who did not have pets and with a neutral attitude towards them.   
The most impressive indicators were found in a group of people, characterized by a 
positive attitude towards pets (81%), containing cats (89%) and preferring dogs 
(90%). 

It was shown, that initially in the group with "positive attitude to animals", the 
level of stress (C) and psychoemotional stress (CO) is lower than in the group with 
"neutral attitude to animals", which indicates a higher ability to resist external 
negative influences and successfully overcome obstacles of the participants of the first 
group. 

According to the results of the scales of psychological methods, such as Life-
sustaining, Neuropsychic, Mood, Activity, State of health and Performance and Basic 
beliefs in general are higher in the group of "animal lovers", in particular, the highest 
among owners, who keep together and cats, and dogs, which indicates their increased 
resistance to stress factors. 

The relationship between the change in the level of the ability of the nervous 
system (according to the method of the "Lusher’s color test") after viewing and the 
attitude to pets has been revealed. So the percentage of improvements among 
participants positively related to pets and containing houses of animals was higher 
(62.5% and 68.8% respectively) than in the group with a neutral attitude (40%). 



A correlation was found between changes in the overall level of 
psychoemotional stress after viewing images and attitude to pets, as well as their 
presence. The percentage of improvements in the psychoemotional state was higher in 
the groups of participants characterized by a positive attitude toward pets (70.8%) and 
animals at home (81.3%) than in groups with a neutral attitude (60%) and animals 
(53.8%). 

Some individual differences between psychophysiological reactions to 
viewing and the relation to pets have been revealed. The localization and frequency 
levels of alpha and beta waves in such participants differ (according to the EEG 
analysis); participants with a positive attitude towards animals during the review of 
stimuli had left-hemispheric asymmetry, in participants with neutral - right 
hemispheric; although a decrease in alpha activity and an increase in beta activity in 
the frontal and temporal lobes are characteristic of the entire sample, which may 
indicate a positive effect of stimuli.  

It was noted, that the diameter of the pupils of the participants increased from 
the time of the beginning of perception of the stimulus to the end, and also during 
fixations on the areas depicting the eyes and nose of the animal (for close-up images); 
when viewing landscape images, pupil sizes increase regularly with fixations on the 
animal image and decrease at the background consideration, which can indicate a 
positive reaction to the stimuli presented. These changes are typical for all 
participants, regardless of their personal characteristics. 

According to the results of the first stage of the study, we can talk about the 
prospects of using animal images as an alternative method in animal therapy. 

To obtain all the data necessary for the development of the system, we will 
carry out the second part of the study. Next, we will identify the criteria for the most 
effective images and build our own model for measuring emotional state changes, 
also using printing, eye-tracking and polling, and new equipment, a tracker of motor 
activity and a neurocomputer interface. 

The result of the research work will be the development of an accessible 
system for relieving stress, increasing working capacity, diagnosing and improving 
the emotional state in general with the help of a virtual approach to animal-assisted 
therapy. It is planned to develop an anti-stress mobile application that includes tools 
to express diagnostics of the emotional state based on the capabilities of modern 
smartphones and devices. 

In addition, the results obtained can be used as recommendations for the 
development of therapeutic robots with zoomorphic interface, that are widely used 
abroad, for example, in nursing homes or in specialized centers for the prevention and 
treatment of Alzheimer disease, which is relevant with a glance to population ageing. 

Based on all the data, it is planned to develop an anti-stress mobile application 
to reduce the level of stress, to improve the emotional state and to increase working 
efficiency of a person by the instrumentality of a virtual approach in animal-assisted 
therapy, with possibility of rapid diagnosis a person’s emotional state. 



It is envisaged to use the development as a real user, in the form of an 
accessible mobile application, and in specialized centers for working with patients, 
who are under stress or suffering from Alzheimer disease; the results obtained can be 
also applied to designing a commercially successful advertising content or herapeutic 
robots with a zoomorphic interface. 
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