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ABSTRACT

The use of digital technologies influences practically almost all aspects of our daily life. In the field of health-
care, in particular, technology plays a very important in activities related to data collection, data storing, and
data analysis. The aim of technology in healthcare is to provide a range of healthcare professionals with access
to information that will help increase the cost-effectiveness of care delivery and improve the efficacy of care.

Psychology counseling is an area where specific elements, such as evaluation of emotional health, could be
supported by the use of appropriate technologies. Such technology could increase accessibility to this type of
assistance by reducing lengthy and costly travel to specialized centers. In addition, technology may enable over-
burdened professionals to increase the reach of their services, and help people with physical limitations who
have restricted ability to travel to receive care.

So-called ‘virtual assistants’ (also known as ‘chatbots’) could help patients to identify emotional imbalance. In

general, the evaluation process could include a series of questions that aim to find the emotional problem, and
ultimately to propose a suitable program of art therapy.

The current study aims to outline the steps needed to develop a chatbot that is capable of identifying emotional
imbalance and selecting a suitable program of art therapy. We also consider the addition of virtual and aug-
mented reality as a further possibility for improving the therapeutic process.
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DIGITAL TECHNOLOGIES IN HEALTHCARE

Advances in digital (i.e., information) technologies
give pace to the rapid development of variety methods
and tools that can be used in practically all areas of our
daily life. As these technologies continue to evolve,
numerous investigators have explored the challenges,
barriers, and opportunities associated with the use
of information in healthcare. Broadly defined, digital
health refers to the use of digital information, data,
and communication technologies to collect, share, and
analyze health information with the aim of improving
patient health and health care delivery [1].

One beneficial application of technologies in health-
care is their use as a diagnostic tool. The rapid growth
in computing power has enabled the development of
machine-learning algorithms that are used in variety
complex data evaluations. These algorithms arise from
the development of artificial neural networks in attempt
to simulate the human brain’s neuronal response to
external stimuli and thus facilitate learning and pattern

recognition. There are numerous examples showing the
utility of neural networks for detecting different dis-
eases, including diabetic retinopathy [2] and lymph node
metastases after the diagnosis of breast cancer [3,4].

The same or similar technologies could be also used
in other areas such as psychology, and more specifically,
in the sub-field of art therapy. Growing evidence sug-
gest that art therapists utilize digital media for per-
sonal and professional use, and increasingly for therapy
[5]. Art therapists using digital media maintain ongo-
ing digital culture membership through their interest,
upgrade, and continued use of digital media tools for
creative and clinical work.

ART THERAPY AND DIGITAL TECHNOLOGIES

Art therapy can be defined as a natural and spon-
taneous expression, which helps to develop both inter-
and intrapersonal communication. Artistic expression
is a way to assess the feelings and perceptions of the
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person’s inner world, and to facilitate communication
between this inner world and the outer world. In this
way, art therapy could be used to resolve a variety of
emotional problems. Therapeutic digital media pro-
vided to persons in need may include various creative
‘apps’ for art making such as video, animation, digital
drawing, collage, photography, and augmented real-
ity. In addition to these expressive digital techniques,
another opportunity is developing the digital equiva-
lent of dialog with the art therapist. This digital dialog
aims to identify emotional problems and find a suitable
art practice that will help to overcome the imbalances.

Human-computer interaction is currently an area
of high importance, and a key to understanding it is
an appreciation of the fact that interactive interfaces
mediate the redistribution of cognitive tasks between
humans and machines. In fact, the interaction between
humans and machines is a perfect example of the imple-
mentation of state-of-the-art consumer-oriented artifi-
cial intelligence (AI). Such interactions simulate human
behavior based on formal models, and represent an
interesting subject for research on patterns of human
interaction as well as issues related to assigning social
roles to others, finding patterns of successful and unsuc-
cessful interactions, and establishing social relation-
ships and bonds.

ART IN HEALTHCARE

“Little as we know about the way in which we are
affected by form, by color, and light, we do know this:
that they have an actual physical effect. Variety of
form and brilliancy of color in the objects presented
to patients, are actual means of recovery.” Florence
Nightingale 1860

“Research shows art is far more than aesthetic
beauty made for entertainment. It supports health
by its ability to reduce stress, decrease the duration
of treatment, lowers blood pressure, accelerates heal-
ing, heightens mood, and initiates the joy response.
Patients, visitors, staff, health experts, and scientific
researchers unanimously agree that art in hospitals
improves care, raises outlook, and is enjoyable, lifting
and positive for everyone. Patients, especially those anx-
ious about undergoing procedures and tests, respond
well to the visual stimulation, finding it reduces their
stress.” [6]

WHAT SORT OF THING DOES ART IN HEALTH
INVOLVE?

There are, broadly, five main areas of arts in health-

care work:

1. Arts in healthcare environments: Nowadays,
many hospitals have artists working to improve
gardens and clinical areas.

2. Participatory arts programs: Getting involved in
the arts provides both social and creative out-

lets for people who are ill - either with physical
or mental health issues.

3. Medical training and Medical Humanities: For
hundreds of years, the arts have played a part
in developing the practice of medicine, and in
our understanding of wellbeing. The arts are
also often used to help explore ethical issues in
medicine.

4. Art Therapy: the art therapies (drama, music and
visual art) have now become an established psy-
chotherapeutic tool for used by qualified thera-
pists with clients, usually on a one-on-one basis.

5. Arts on Prescription: Arts on Prescription
schemes provide arts and creative activities for
participants, usually for people experiencing
mental health problems and social isolation. The
purpose of such schemes is not to replace conven-
tional therapies but rather to act as an adjunct,
helping people in their recovery through creativ-
ity and increasing social engagement [7].

Art in hospitals is generally viewed positively by
both patients and staff. A qualitative evaluation of
the Exeter Healthcare Arts Project found that the dis-
play of visual arts in the hospital was perceived by
patients, staff, and visitors to have a positive effect on
morale [8]. Forty-three percent of frontline clinical staff
believed that the arts had a positive effect on healing,
and 24% indicated that the arts improved clinical out-
comes. Other studies have assessed the importance of
patient choice. A volunteer program in Canada allowed
long-term hospital patients to choose from a selection
the piece of art that they would like displayed in their
room. Patients reported that the added element of
choice improved their mood. There is, moreover, con-
siderable evidence that mental health can be improved
by participation in arts projects [8].

EMOTIONAL INTELLIGENCE, Al,
AND CHATBOTS

The promise of Al in healthcare is to provide a set
of tools to augment and extend the effectiveness of the
therapists in practically all fields. The introduction of
data-rich technologies to the clinic will require spe-
cialists to interpret and operationalize information
from many (bio)medical sources. Thus, it is expected
that decisions - particularly those made in urgent sit-
uations - could be more efficient, more effective, and
personalized when they are supported by reliable dig-
ital technology. While Al is needed to support the pro-
cesses leading to an ultimate medical decision, there are
other possibilities that will bridge the gaps in health-
care. For example, Al can assist customers with book-
ing appointments and can assist doctors by operating
like pseudo nurses [9-11].

Over the past few years, virtual help agents - also
known as ‘chatbots’ (software program that interacts
with users using natural language) - have taken on sur-
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prisingly sensitive jobs in modern society by offering
help, support, and companionship. As chatbots gather
mood data and any texts or emojis that a patient might
enter, the chatbot traces the branches of a decision tree
to offer personal responses. In general, the chatbot asks
questions like as “What is your energy like today?”, “How
are you feeling?”, or “What’s going on in your world right
now?” Those prompts are modelled on today’s most pop-
ular form of talk therapy, cognitive behavioral therapy
(CBT), which instructs individuals in how to recast their
negative thoughts in a more objective light. Users are
encouraged to talk about their emotional responses to
life events, and then stop to identify the psychological
traps that cause their stress, anxiety, and/or depression.

A chatbot may also be useful for providing advice
on an appropriate art therapy practice. In the counsel-
ling process, the therapist may ask specific questions
to evaluate the emotional balance of the user. By ana-
lyzing the dialogues that occurred during therapy ses-
sions, a specific order of question could be constructed
to identify the type of emotional imbalance. Then, itis
possible to offer a suitable practice that will influence
the needed emotion. If the question sequence is known,
it can be technically structured in a simple If-Then-Else
logic. Currently there are numerous open source and
paid decisions for construction of such logic as inter-
action with chatbots.

METHODOLOGY AND EXPERIMENTAL DESIGN
OF CHATBOT FOR ART THERAPY

Depending on type of technology that is used, the
chatbot could interact by text messaging, voice, or com-
bination of these modalities. In current work, the inter-
action process is based on text messages and visual
elements. Because it is based on logical flow of infor-
mation a structured type is used including menus,
buttons, choices, and forms that need to be filled. To
evaluate emotional balance, a sequence of questions
adapted from the standardized Toronto Alexithymia
Scale (TAS) [12]. The TAS is a 20-item instrument that
is one of the most commonly used measures of alex-
ithymia. Alexithymia is a condition associated with
difficulty in identifying and describing emotions, and
individuals with alexithymia tend to minimize emo-
tional experience and focus attention externally. The
questions from the original TAS have been modified
slightly, to add a personal engagement to the respond-
ent - e.g. “I am often confused about what emotion I
am feeling” is now “Are you often confused about what
emotion you are feeling”. The part of the conversation
flow is schematically presented in fig. 1.

Following the question sequence, the user should
give answers to twenty questions. As a result of scor-
ing of the answers it will became clear if there are any
potential problems with identification of emotions.

Another test that can be used is the Strengths and
Difficulties Questionnaire (SDQ) [13]. If any problem-

e

Figure 1. Representation of dialog with the chatbot.

atic score is achieved, the user can be advised to use
a suitable art therapy practice - e.g. “draw yourself as
a super hero”.

POSSIBILITY OF USING VIRTUAL REALITY IN
ART PRACTICES

In its simplest sense, virtual reality (VR) describes
a three-dimensional, computer-generated, interac-
tive environment that can be explored by an individ-
ual user [14]. The user essentially becomes part of the
virtual world and is immersed within the VR environ-
ment with the ability to manipulate it in various ways
or perform actions within it.

Arange of mental health professionals are currently
using VR as a part of various treatments. According to
these professionals, an advantage of VR is that indi-
viduals know that it is not real, but their bodies and
minds respond as if it is. In other words, people can
much more easily encounter difficult situations and
interactions through VR than through the real world,
and they have a greater ability to try out new responses
and behaviors.

From practical point of view, in some cases the art
therapy practice could be extended by making use of
VR models. For example, the art therapy practice “draw
yourself as a super hero” could be transferred into a VR
environment and could be seen in quite different way.
Visualization of such a scene is represented in fig. 2,
taken from the Google Poly website.

CONCLUSIONS AND PROSPECTIVE RESEARCH

Digital health technologies have significant poten-
tial to revolutionize healthcare delivery, transform clin-
ical trials, and improve health outcomes. In the field
of psychology counselling, the use of virtual assis-
tants (known also as chatbots) is expected to become
more valuable for use in both diagnostic and thera-
peutic activities. Chatbots are expected to be easily
constructed and applied in practically all forms of eval-
uations related to emotions and overall wellbeing. As a
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Figure 2. Representative image of scene that can be used in VR art practice. Image from https://poly.google.com/view/7aTW67GQ8sl.

result, the most appropriate art practice can be selected
and applied to recover an emotional balance.

As a further step in the process of art therapy,

VR is considered to be a natural extension of the art
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