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ABSTRACT

Aim: To analyze the feasibility of utilizing a digital tool such as a chatbot at the primary health care level as part of a health program.

Materials and Methods: With the involvement of a general practitioner and the use of a digital tool, a chatbot, a three-month health program was
conducted for employees of an IT company. The chatbot was used to collect information, monitor the health status of participants and provide personalized
health recommendations. To evaluate the program’s effectiveness survey was conducted to compare participants answers before and after using standardized
evaluation scales. A questionnaire based on the Evaluation and Management Services Guide was created to collect medical information on the health status
of participants before and after the program.

Results: After the program, the average total score of participants’ health complaints and symptoms decreased (from 27.1 to 16.1, p=0.019). The average
severity of the chief complaint on a scale of 0 to 10 decreased from 5.08 to 2.27, or by 55.3% (p=0.00676). The frequency of individual complaints such as eye
pain, decreased concentration, increased fatigue and irritability also dropped.

Conclusions: The chatbot enabled the primary care physician to respond promptly to participants’health complaints. The results demonstrated the potential
of chatbots as innovative and accessible digital tools at the primary health care level for providing recommendations, monitoring health, and contacting a

primary care physician in a timely manner.
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INTRODUCTION

Primary health care (PHC) is the foundation of health
systems as it provides citizens with their first point of
contact for health services, offering preventive, curative,
and rehabilitative care. However, PHC faces challeng-
es that can reduce its effectiveness and accessibility
[1]. The introduction of digital technologies presents
new opportunities to transform and modernize PHC,
improving its quality and accessibility [2].

Digital healthis an interdisciplinary field that uses dig-
ital technologies and solutions to enhance healthcare
quality, improve health outcomes, and promote public
health [3]. Digital health interventions have the poten-
tial toimprove PHC services, increase quality, coverage,
and efficiency, and contribute to achieving universal
health coverage (UHC) [4]. Recent publications have
emphasized the increasing importance of digital tools
in PHC and their potential to enhance access to services,
healthcare quality, and efficiency [5]. A systematic re-
view of digital health technologies during COVID-19
[6] found that telemedicine and mobile applications
played a crucial role in maintaining PHC during the
pandemic. Itis also noted that the COVID-19 pandemic
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further accelerated the digital transformation of PHC.
The consensus report of the US National Academies of
Sciences, Engineering, and Medicine [7] also emphasiz-
es theimportance of developing digital tools to support
the work of primary care physician (PCP). In particular,
it refers to clinical decision support systems, the inte-
gration of data from different sources, and the use of
analytics, artificial intelligence, and machine learning
to identify risks and predict treatment outcomes.

Digital tools are being implemented in PHC to ad-
dress challenges such as improving mental health,
treating chronic diseases, promoting physical activity,
and enhancing communication between healthcare
professionals and patients [8]. It is important to note
that the widespread use of mobile technologies has
led to the development of various diabetes-related and
health promotion applications [9].

Special attention should be given to the potential of
chatbotimplementation in healthcare. Precedence Re-
search estimates the global healthcare chatbot market
to be worth $196.9 million as of 2022, with projected
size of $944.7 million in 2032 (17% annual growth). Ac-
cording to Grand View Research, the healthcare system
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is one of the top three verticals for the use of chatbots,
following online trading and the financial sector [10].

At the PHC level, chatbots have shown promise for
improving service delivery through personalized ser-
vice, improving diagnosis and prevention of chronic
diseases, collecting patient feedback, and managing
health during global pandemics. Some chatbots have
also proven effective in providing information and
engaging in conversations. Users can ask a chatbot for
additional information about symptoms, conditions,
complications, or methods of treatment and self-help
methods. This allows for and leads to wider access to
important and verified information [11].

Therefore, it is imperative to identify the most ef-
fective methods for integrating digital tools into PHC,
such as utilizing chatbots to gather and analyze data,
customize communication, and promptly address pa-
tient inquiries and concerns.

AIM

To analyze the feasibility of using a digital tool as a
chatbot at the primary health care level as part of a
health program.

MATERIALS AND METHODS

This study describes the development and implemen-
tation of a health program for employees of a Ukrainian
IT company.

The study participants were 16 IT specialists from one
company with offices in three cities in Ukraine: Kyiv,
Zhytomyr, and Chernihiv.

The study was conducted from October 2020 to
March 2021.

The program utilized a chatbot as a digital tool to
collect, exchange, and interpret health information
of participants. Additionally, it provided continuous
feedback to the general practitioner (GP) involved in the
program.The chatbot was developed using a low-code
platform, enabling the programming and transfer of pa-
tient care processes through a graphical interface. The
chatbot algorithm collected real-time information on
the health status of program participants, monitoring
their complaints, requests, and questions, which were
addressed by the GP.

The health program was created using the author’s mod-
el [12]. The development process followed the principles of
information security and data confidentiality. Additionally,
the platform used to create the digital tool complied with
the General Data Protection Regulation (GDPR).

To collect medical information about the participants’
health status before and after the program implemen-
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tation, a questionnaire was created based on the Eval-

uation and management services guide developed by

the U.S. Centers for Medicare & Medicaid Services [13].

These guidelines provide a framework for document-

ing various aspects of patient care. This questionnaire

contains 4 main components:

1. Chief complaint: main symptoms, problem, condi-
tion, or diagnosis that the participant is concerned
about. The severity of the main complaint is rated
by the participant from 0 (There is no CC) and 1
(minimum) to 10 (maximum).

2. History of Present lliness: details and chronological
description of the development of the existing prob-
lem or disease from the first signs and/or symptoms.

3. Review of Systems: an inventory of body systems
obtained through a series of questions seeking to
identify signs and/or symptoms (health complains)
which the patient may be experiencing or has ex-
perienced. These types of review have been defined
for general multi-system and the following single
organ systems: constitutional symptoms (eg, fever,
weight loss); eyes; ears, nose, mouth, and throat
(ENT); cardiovascular; respiratory; gastrointestinal;
genitourinary; musculoskeletal; integumentary (skin
and/or breast); neurological; psychiatric; endocrine;
hematologic/lymphatic/immunologic (HLI).

4. Past, Family, and/or Social History: experience of
diseases, surgeries, injuries, previous treatment
regimens; family history (review of medical events,
diseases or hereditary conditions), social history
(information about professional activities, living
conditions, work environment, etc.).

The results of the survey were mainly used to obtain in-
formation about the presence of diseases and to assess
the health complaints of each participant for further
consultation with PCP. The main components of the
questionnaire for analysis were the chief complaintand
the review of systems. These were used for comparative
analysis before and after.

The chatbot collected and analyzed information
in real-time regarding complaints and needs from
program participants. It provided personalized health
recommendations and tracked the health status of
program participants. Daily questions and requests
were transmitted to the PCP in an anonymous form,
with the possibility of further individual consultation.
To maintain anonymity throughout the collection
and processing of information, each participant was
assigned a unique identifier (UID).

The data was analyzed using descriptive statistics, as
appropriate for this study’s purpose. The statistical sig-
nificance level was determined using the Wilcoxon test,
with a critical level of significance of 0.05 or less. Data
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Fig. 1. Comparison of the average
number of health complaints in
review of systems (n=16).

analysis was performed using the Statistical Package
for the Social Sciences (SPSS).

The study was conducted in compliance with eth-
ical principles. Participation in the program was vol-
untary and based on the potential participants’ own
motivation. The corporate program developers and
participants signed agreements on non-disclosure and
confidentiality of information. Information was collect-
ed, processed, and visualized anonymously using UIDs
to identify information about a particular participant.

RESULTS

Afterimplementation of the health program, there was
a significant average decrease in the total score of the
chief complaint and health complaints in review of sys-
tems among the participants. At the beginning of the
project, the average total score was 27.1 points, while
at the end, it was 16.1 points, indicating a decrease of
-10.9 points (p=0.019).

The average score of chief complaint decreased sig-
nificantly from 5.08 to 2.27 (p=0.00676), representing

a reduction of 55.3%. Furthermore, the number of par-
ticipants who reported the chief complaints decreased
from 12 (75%) to 8 (50%), with a general reduction
of 33.3%. The most common chief complaints at the
beginning of the program were headaches, weakness,
and dizziness (reported by 6 participants), pain in vari-
ous parts of the back (reported by 4 participants), and
symptoms of depression, anxiety, and fatigue (reported
by 3 participants). At the end of the program, the types
of health complaints shifted. Four participants reported
experiencing headaches, three participants reported
back and lumbar pain, one participant reported issues
with the ENT, and one participant reported fatigue.
The total number of health complaints in review
of systems among participants decreased by 57.0%
(from 198 to 113, p=0.00776). The average number of
complaints in review of systems per individual body
system also decreased (Fig. 1). The psychiatric system
experienced the largest decrease in the number of health
complaints, from an average of 2.1 to 0.7 complaints per
person (p=0.004). There was a decrease in the number of
health complaints related to diseases or problems with
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the genitourinary (from 1.4 to 0.7, p=0.060), gastroin-
testinal (from 1.1 to 0.5, p=0.05), and neurological (from
0.8t0 0.3, p=0.0505) systems. Simultaneously, there was
a decrease in the number of constitutional symptoms
(from 0.9 to 0.4, p=0.180), diseases or problems with
the cardiovascular system (from 1.4 to 1.0, p=0.110),
respiratory system (from 0.4 to 0.1, p=0.200), and eyes
(from 0.9t0 0.6, p=0.140), although these decreases were
not statistically significant. Additionally, the number of
complaints related to the ENT, musculoskeletal, integ-
umentary, and endocrine systems was not statistically
significant (p>0.050). However, there was a significant
increase in the number of health complaints related to
the HLI (from 0.4 to 1.3 complaints, p=0.002).

After implementing the program, the frequency of
complaints from participants in many areas decreased.
Specifically, there has been a decrease in the number
of complaints regarding fatigue (from 8 to 3), eye pain
(from 4 to 0), eye redness (from 3 to 0), shortness of
breath during nervous exertion (from 2 to 0), moist
cough (from 2 to 0), sputum production (from 2 to 0),
nausea (from 4 to 2), abdominal pain (from 5 to 2), men-
strual irregularities (from 6 to 0), and limb numbness
(from 3 to 0). There was a significant decrease in the
frequency of complaints related to psycho-emotional
symptoms. For example, the number of reported fre-
quent headaches decreased from 6 to 3, unreasonable
anxiety - from 4 to 1, decreased concentration - from
5to 1, problems falling asleep - from 5 to 3, increased
irritability - from 6 to 1, and mood swings - from 5 to 3.

DISCUSSION

This study analyzed the feasibility of using a chatbot as
adigital tool in PHC to track health complaints or dete-
rioration among participants. The results showed that
the GP could track information about health complaints
of participants and respond promptly to their needs
through online or offline counseling. The results sug-
gest that a chatbot can serve as an efficient digital tool
to enhance access to PHC. The combination of a chatbot
with the traditional model of PHC provision resulted in
a positive impact, as evidenced by the decrease in the
number of complaints among program participants.
The study’s findings align with the overall trend of
increasing reliance on digital tools in PHC. Specifically,
the study confirms the efficacy of digital solutions
in mental health [1], chronic disease monitoring [8],
medical staff-patient communication improvement
[9], and timely healthcare service access [11]. Also, the
results of this study are consistent with the findings of
other researchers, on the potential of using chatbots
for screening and remote monitoring of patients. It

626

was demonstrated the effectiveness of a chatbot for
COVID-19 screening of healthcare workers, reducing
wait times, enabling physical distancing, and provid-
ing real-time data for staffing decisions [14]. Similarly,
another study developed a preventive care chatbot
that offers information, advice, and monitoring to pa-
tients undergoing home treatment for COVID-19 and
dementia, showcasing the potential of chatbots for
personalized care [15].

At the same time, data on the use of chatbots in PHC
indicate their potential for managing chronic diseases,
supporting diagnostic processes [3], and preventing
non-communicable diseases. However, the issue of
ensuring the ethical and safe implementation of such
technologies, in particular with the use of large lan-
guage models, remains relevant [6].

The study had limitations, including a small sample
size and limited observation period, which prevent
further extrapolation of results. To draw more solid con-
clusions, expanding the study in terms of participants
and duration is advisable.

Nevertheless, the preliminary findings indicate that
further exploration of the role of chatbots and other
digital tools in PHC is necessary. It is important to note
thelessonslearned, particularly the need to develop the
digital literacy of health professionals to effectively use
digital tools such as chatbots in clinical practice. Integrat-
ing digital health into education and training programs is
crucial for developing a digitally literate health workforce
[16].The introduction of digital tools should be accompa-
nied by training for both healthcare providers and users
to enhance their digital skills. It is important to address
the global issue of the digital divide, which refers to the
gapinaccess to and ability to use digital tools, in order to
prevent inequalities in access to digital health. Efforts to
implement digital tools at the PHC level should include
initiatives to bridge the divide between those who have
access to technology and those who do not [17].

Inaddition, in order to realize the potential of digital tools
to improve PHC services delivery and outcomes globally,
the development of digital health policies is critical [18].

CONCLUSIONS

The utilization of a digital tool such as a chatbot for
health programs involving a general practitioner
indicates that the physician can respond promptly
to participants’ health complaints. For instance, after
analyzing the frequency of health complaints related
to a particular body system among program partici-
pants, the general practitioner involved in the program
provided online counseling and recommendations for
prevention and treatment.
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The study results show that chatbots have potential
as innovative and accessible digital tools for primary
health care. They can provide individualized health
recommendations, monitor, and control health, allow
patients to contact a doctor, and provide timely assis-
tance. However, it is important to ensure appropriate
levels of cybersecurity and personal data protection
when implementing these digital tools - they must be
regulated and comply with national or internationally
adopted standards.

Future research could focus on digital divide, develop-
ing and implementing specialized digital tools tailored
to specific user groups, taking into account their psycho-
logical, physical, professional, and other characteristics.
Combining chatbots with other digital tools may be ef-
fective and warrants further investigation. Furthermore,
the implementation of chatbot algorithms that utilize
artificial intelligence methods shows promise. However,
itisimportant to consider ethical, privacy, regulatory, and
other issues when implementing them.
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