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PE3IOME
Mertoro gociiakeHHs OyJ0 BUBYMTH Ta MPOAHAJI3yBaTH KJIIOUOBI aCMEeKTH MpolieMm,

OB’ sI3aHUX 31 CIIyKOAMH IITYYHOTO 1HTEJIEKTY B CEKTOP1 OXOPOHHU 3/I0POB’SI B YCHOMY CBITI.

[udpoBa oxopoHa 370pOB’sl 3HAYHOI MIPOIO (HOPMYETHCS EKCHEPTaMH I03a CEKTOPOM

OXOPOHM 3JI0POB’Sl Ta MPOIMOHYE MOXKJIUBICTh I MDKIUCHMIUIIHAPHOI CIIBOpAIll s

3aKJIaJieHHs OCHOBU 1U(ppoBoi MeandHO1 ocBiTH. Dapmarlisi Ta OCBiTa BUCHUX-(apMaIleBTiB

MaroTh 0a3yBaTHCs Ha MOTpedax, o0 BiAMOBIAATH TOTOYHUM 1 TOCTIHHO MIHJIIUBUM BUMOTaM

1udpoBoi 0XopoHu 3710poB’s. [1i BuUMOrn MaroTh BiIoOpakaTu MOTPEOH BCiX MPEICTABHUKIB

yCiX rairy3eil mpoOMHCIOBOCTI Ta Kap €pHUX PiBHIB y (apMmariii Ta apMaleBTUIHAX HAYKaX,
B/l KJIIHIYHUX (apMaleBTIB J0 BIIAKPUTTS JiKiB. mudppoBa meauiuHa. Ha nanuii MOMEHT
nudpoBa MEIUYHA CUCTEMa MICTUTh YOTHUPH OCHOBHI KOMITOHCHTH: IHEPTHHM JaTUMK,
BOy/lOBaHUN B I1HEpTHY TaOJIeTKy, HEMEIMKaMEHTO3HUN JaT4yuK (maTd), SKUM HOCUTH
MarieHT, MOOUIBPHUI OJaTOK 1 BeO-maHenb kepyBaHHs. [lin dac B3aemonii 3 NMITyHKOBUM
COKOM 3alMCaHui JaTYUK aKTUBYETHCS Ta MIKIIOYAETHCS 10 MEPEHOCHOTO AATYHKA, SIKUN
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HaJICUJIA€ CUTHAJI Ha MOOUIBHMM TPUCTPIHA, 1€ WOro MOXYTh MEPErysiaTi MamieHTH ado
Mi3HIINE MEAUYHI TPAIliBHUKKA Ta JOTJISJATBPHUKH 4Yepe3 3axHIIeHI MOOUIbHI Ta XMapHi
nporpamu. BenmmuesHa KibKiCTh MEIUYHHUX JIaHUX JAa€ 3MOTY IIMPIIE BUKOPHUCTOBYBATH
IMTYYHUH 1HTENEKT 1 MallMHHE HaBYaHHS y (apMalleBTUYHIN MPAKTHUIll JJIS BHPIMICHHS
BAKJIMBUX IUTaHb, MOB’A3aHUX 13 KEpyBaHHSAM 1 aJMIHICTPYBaHHSIM JIIKIB. AHaII3yIOuu
TEHJEHII] Yy BEJMKUX Habopax [aHHWX, MOKHAa BHABUTH I1HAMBIAyalbHI pPU3UKU
HECTIPUATINBHX MO, TOBEAIHKOBUX MPOOJIeM, MOJIEeH BiIMOBITHOCTI TOIIIO.

®dapwmartieBT — 11e npodeciiiHuil eKCnepT, SIKUii MOXKe JOTIOBHUTH JOCBIJ CIelianicTa
3 O0pOOKHM JaHWX JJIsi CTBOPEHHS MOCAyr. Po3yMmiHHS TepMiHOMOTIi Ta KOHIIEHIIH, IO
BUKOPHUCTOBYIOThCSI B IITYYHOMY IHTEJIEKTi, JOTIOMOXE (hapMalieBTaM B3aEMOTIATH 3
JOCIIITHUKAMU JTaHUX 1 KOHCTPYKTHUBHO CHIBIIPAIIOBATH [JIsi PO3POOKH MojeNeH, sKi
MOKPAITyOTh A0 3a mamieHTamMu. [{udpoBi cUCTEMU OXOPOHHU 3I0POB’SI TAKOK MOXKYTh
PO3LIUPUTH MOXJIMBOCTI Ta 3aJyYUTH TAI[l€HTIB, 3pOOMBIIHU iX CITIBTBOPIIMH MEIUIHOL
nornomMoru. CrnibHe NPUMHATTA pIlIEHbh MK MEAMYHUMHU MpaliBHUKAMU Ta MallleHTaMH
BHMarae JIOBipH, MMapTHEPCTBA Ta IIPO30POCTI Y B3aEMHUX CTOCYHKaX. MeIuyH1 MpaliBHUKH
CTalOTh CYNYTHHKAaMH Ha MNUIIXY MaIli€eHTa 10 370POB’s, JEMOHCTPYIOUH CIIIBUYTTS Ta
JIOJIHICT, MO0 MIATpUMYyBaTH Onaromonyyds maiieHta. Bemnka KUIBKICTh JaHUX TPO
3JI0POB’Sl A€ MOJKJIUBICTh BUKOPUCTOBYBATH OLIBIIE MITYYHOT'O 1HTEICKTY Ta MAIIMHHOTO
HAaBYaHHS B AaNTEYHId MpPaKTHUILl A1 BUPIMIEHHS BAXJIUBUX MpoOJeM, MOB’S3aHUX 13
YOPaBIIHHAM Ta BUKOPUCTAHHSAM JIKiB. PO3yMiHHSA TepMIHOJOTII Ta KOHIEHIIIH, M0
BHKOPHCTOBYIOTBCS B INTYYHOMY I1HTEJEKTI, JOMOMOXeE QapmalieBTaM KOHCTPYKTHBHO
MpaIfoBaTH 3 JOCTITHUKAMHU JAaHUX ISl PO3POOKH MoOJeNeH, SKl MOKPAIlyIoTh TOTIISA 3a
Mani€HTaMHu.

Knrwouoei cnoea: nepcrieKTUBH, MITYYHUN IHTENEKT, CepBic, (apmallis, MEIUIMHA,
O0XOpOHA 3/10pOB'sl.

Introduction. A large amount of health data provides the opportunity to use
more artificial intelligence and machine learning in pharmacy practice to solve
important problems related to the management and use of medicines. Trend analysis
on large data sets can reveal the risk of adverse events in individual patients, behavioral
aspects, compliance profiles, etc. A pharmacist is a professional expert who can extend
the knowledge of a data scientist to create services.Understanding the terminology and
concepts used in Al will help pharmacists to work constructively with data scientists
to develop models that improve patient care. Digital health systems can also empower
and engage patients as co-creators of care. Joint decision-making by healthcare
professionals and patients requires trust, a sense of partnership, and transparency in
their interactions. Healthcare professionals become partners in the patient's journey to
health, but still provide empathy and a human touch to support patients' well-being [1-2].

The International Federation of Pharmacists defines telemedicine as “the use of
information and. Communications Technology (ICT) Delivery Telepharmacy is a
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relatively recent development in the healthcare sector, enabling the delivery of quality
pharmaceutical services in rural and remote areas. It drew a lot of attention during the
COVID-19 pandemic. Digital health technologies save lives, improve health and well-
being, expand access to health care and help build effective health systems and healthy
populations. As healthcare challenges increase and the population ages, digital health
may be key to addressing many unmet healthcare and service needs [3-4].

Digital health is a key priority for public policies and health organizations
involved in implementing digital health and improving digital literacy standards. The
World Economic Forum pointed out that “few sectors have the potential for such
profound digital transformation as healthcare [4-5].

Recent technological advances have revolutionized clinical practice from
disease prevention to diagnosis, monitoring and treatment, generating unprecedented
public interest and commitment to self-care and health [6-7].

The aim of the study was to examine and analyze the prospects for the use of
artificial intelligence in pharmacy, medicine and health services. Digital health has
been around for a long time with technologies focused on e-health (electronic health
records), the rapid growth of technology in recent years has led to exciting new areas
of digital health, including mobile health applications. and wearable technologies.
Telehealth and telemedicine, artificial intelligence, advanced robotics and genomics.
Digital health also includes other digital health uses such as the Internet of Things,
advanced computing, and big data analytics. While they can provide significant
benefits, there are also risks, especially in terms of health disparities, data privacy, and
the limitations of artificial intelligence. Digital health is a broad term and its definition
will change as new medical technologies emerge.

While digital health has been around for a long time with technologies focused
on e-health (electronic health records), the rapid growth of technology in recent years
has led to exciting new areas of digital health, including mobile health applications.
and wearable technologies. Telehealth and telemedicine, artificial intelligence,
advanced robotics and genomics. Digital health also includes other digital health uses
such as the internet of things, advanced computing, and big data analytics. While they
can provide significant benefits, there are also risks, especially in terms of health
disparities, data privacy, and the limitations of artificial intelligence. Digital health is
a broad term and its definition will change as new medical technologies emerge [8-9].

Digital health is largely shaped by experts outside the health sector and offers
the opportunity for cross-disciplinary collaboration to lay the foundation for digital
health education. Pharmacy and pharma-scientist education must be needs-based in
order to meet the current and ever-changing demands of digital health. These
requirements should reflect the needs of all members of all industries and career levels
in pharmacy and pharmaceutical sciences, from clinical pharmacists to drug discovery.
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digital medicine. Currently, the digital medical system contains four main components:
an inert sensor embedded in an inert tablet, a patient-worn non-drug (patch) sensor, a
mobile application, and a web-based control panel. Upon interaction with gastric juice,
the recorded sensor is activated and connected to a wearable sensor which sends a
signal to a mobile device where it can be viewed by patients or later by healthcare
professionals and caregivers via secure mobile and cloud applications. The vast amount
of medical data enables more use of artificial intelligence and machine learning in
pharmaceutical practices to solve important questions related to drug management and
administration. Analyzing trends in large data sets can reveal individual risks of
adverse events, behavioural issues, compliance patterns, and more. A pharmacist is a
professional expert who can complement the expertise of a data scientist to create
services. Understanding the terminology and concepts used in artificial intelligence
will help pharmacists interact with data scientists and collaborate constructively to
develop models that improve patient care. Digital health systems can also empower
and engage patients, making them co-creators of care. Shared decision-making
between healthcare professionals and patients requires trust, partnership and
transparency in mutual relationships. Healthcare professionals become companions in
the patient's journey to health, while demonstrating empathy and humanity to support
the patient well-being [10-12].

Software based on Br. It can also record other behavioural and physiological
parameters such as physical activity, heart rate, skin temperature, sleep, and digital
therapy. Aspiring pharmacists, pharmaceutical scientists and healthcare professionals.
Students are getting more and more involved in the era of digital transformation. Their
participation in digital health education processes is an important opportunity as they
support the adoption and promotion of these digital health technologies. Several studies
have been conducted to understand the digital health skills, knowledge, and
competencies of pharmacy students. With much of the research being conducted in
countries like the US, UK, and Australia, the global state of digital health in pharmacy
schools is not fully understood [13-14].

The COVID-19 pandemic has accelerated digital health. Industries like
healthcare have the potential to be profoundly transformed by digital technologies.
Recent technological advances have revolutionized clinical practice from disease
prevention to diagnosis, monitoring and treatment, generating unprecedented public
interest and commitment to self-care and health. The COVID-19 pandemic has
accelerated the transformation of digital healthcare, which will impact healthcare
services in the long term. Important lessons can be learned from this digital
transformation of healthcare [8-10].

Many digital health technologies are highly dependent on healthcare
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professionals understanding and using them appropriately. There is a clear need for
increased attention, concerted action and investment in education, training and skills
development to ensure healthcare professionals understand and use digital health to
achieve the intended benefits. Universities and educational institutions offer digital
medical education, with most programs focusing on certification models. There is a
lack of digital medical education and training, and a nationally or professionally
oriented initiative could be an impetus for inclusion in education [11-12].

The profession of pharmacist is historically linked to information technologies.
Therefore, he has the ideal skills and abilities to offer patients more digital health
services. Realizing the full potential of digital health requires a pharmaceutical
workforce that is confident, capable, agile and digitally savvy. Pharmaceutical staff can
only keep pace with the digital transformation of the healthcare system with better
training and further education [13-14].

Digital health is largely shaped by experts outside the health sector, providing
opportunities for interdisciplinary collaboration to develop the foundations of digital
medical education. Education in pharmacy and pharmaceutical sciences must be needs-
based to meet the current and changing demands of digital health. These requirements
should reflect the needs of all members in all sectors and career levels of pharmacy and
pharmaceutical science, from clinical pharmacist to drug discovery [15-16].

Aspiring pharmacists, pharmaceutical researchers and healthcare professionals.
Students are most involved in the era of digital transformation. Their participation in
digital health education processes is an important opportunity as they support the
adoption and promotion of these digital health technologies. Several studies have been
conducted to understand the knowledge, skills, and competencies of pharmacy students
in digital health. Since most research is conducted in countries such as the US, UK and
Australia, the global state of digital health in pharmacy schools is not fully understood
[17-18].

Aim of the research was to study and analyze the key issues aspects related to
artificial intelligence services in healthcare sector globally.

Methodology. The main question of this article was to research and analyses the
key issues aspects related to artificial intelligence services in healthcare sector globally.
We have searched and analyzed PubMed, Web of Sciences, Clinical key, Tomson
Routers and Google Scholar mostly, using search terms bases, including the words to
research and analyses the perspectives of artificial intellect in service of pharmacy,
medicine and public health. Then, each article was discussed and an abstract of the
total information gathered during the process was provided, aiming at easy
understanding of the public. To establish these outcomes, over two hundred articles
were investigated. We brought together all published data to comprehensively examine
the effects in a systematic review, to define the roll out of the study of the research and
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analyses of the key issues aspects related to artificial intelligence services in healthcare
sector globally.

Results and discussion. An electronic medical record (EMR) is a digital version
of a paper patient record. Electronic health records are real-time patient records that
make information easily and securely accessible to authorized users. While the EHR
contains patient and patient records, the EHR system is designed to go beyond standard
clinical data collected in a healthcare provider's office and can include a broader view
of patient care. patients. Electronic health records can: contain a patient's medical
history, diagnoses, medications, treatment plans, vaccination dates, allergies, x-ray
Images, and lab and test results; provide access to evidence-based tools that healthcare
providers can use to make decisions about patient care; as well as supplier workflow
automation and optimization [19-20].

An electronic medical record (EMR) is a digital version of a paper patient record.
Electronic health records are real-time, patient-accessible records that make
information easily and securely accessible to authorized users. While EHRs contain
patient and patient records, the EHR system is designed to go beyond standard clinical
data collected in a healthcare provider's office and can provide a broader view of patient
care. patients.

An EHR can: contain a patient's medical history, diagnoses, medications,
treatment plans, vaccination dates, allergies, x-ray images, and lab and test results;
Provide access to evidence-based tools that healthcare providers can use to make
decisions about patient care. as well as automating and optimizing supplier workflow
[21-22].

One of the key features of the EHR is that health information can be created and
managed by authorized healthcare providers in a digital format that can be shared with
other healthcare providers across multiple healthcare organizations. health. EHRs are
designed to share information with other health care providers and organizations such
as laboratories, specialists, medical imaging centers, pharmacies, emergency rooms,
and school and occupational clinics, in order to that they contain information from all
clinicians involved in patient care [23-24].

One of the key features of HR is that health information can be created and
managed by authorized healthcare providers in a digital format that can be shared with
other healthcare providers across multiple healthcare organizations. health. EHRs are
designed to share information with other healthcare providers and organizations such
as laboratories, specialists, medical imaging facilities, pharmacies, urgent care
facilities, and schools and clinics in workplace, so that they include information from
all physicians involved in patient care [25-26].

Pharmacists provide patient care across the continuum of care and must actively
participate in the electronic health record, researching and documenting information.
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The use and implementation of the EHR is driven by funding and policy changes, and
pharmacists should be part of development and implementation teams. As medical
information technology develops rapidly and EHRs are developed and deployed in
healthcare environments, meeting the workflows and information needs of pharmacists
in EHRs is essential to optimize quality of drug therapy and patient outcomes.
Although pharmacists use many different advanced functions in the EHR, three main
applications are described in the literature: documentation, medication matching,
patient assessment and follow-up [27-28].

Pharmacists provide ongoing medical care to patients and must actively
participate in electronic health records, information retrieval, and documentation. The
use and implementation of the EHR is driven by changes in funding and policy, and
pharmacists need to be part of development and implementation teams. As health
information technologies proliferate and online medical records are developed and
implemented in the healthcare environment, it is essential that pharmacists' workflows
and information needs are met in online medical records to optimize the quality of care.
medication and patient outcomes. Although pharmacists use many different advanced
features of electronic health records, three main areas of application are described in
the literature: documentation, medication matching, and patient assessment and follow-
up [29-30].

Electronic Prescribing and Electronic Delivery Electronic prescribing is the
ability for a prescriber to electronically send an accurate, error-free, and understandable
prescription directly to a pharmacy from the point of care. It is an important element in
improving the quality of patient care. Electronic dispensing is defined as the electronic
retrieval of a prescription and delivery of the drug to the patient as specified in the
associated electronic prescription. Once the medication is delivered, the dispenser
reports information about the dispensed medication(s) via software. The benefits of
both technologies include increased patient safety, reduced medication costs, better
access to patient prescription records, and improved pharmacy workflow [31-32].

Electronic Prescribing and Electronic Delivery is the ability for a prescriber to
electronically submit an accurate, error-free, and understandable prescription directly
from the local pharmacy. This is an important element in improving the quality of
patient care. Electronic dispensing means receiving a prescription electronically and
dispensing a drug to a patient as specified in the associated electronic prescription.
Once a drug is dispensed, the dispenser provides the program with information about
the dispensed drugs. The benefits of both technologies include increased patient safety,
reduced drug costs, better access to patient prescription records, and increased
pharmacy efficiency [33-34].

A Dblockchain is a growing list of records, called blocks, linked together and
protected by cryptography. A blockchain can serve as a "public and distributed ledger"
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or "common ledger" that can record transactions between multiple parties in an
efficient, verifiable, and permanent manner. Once blockchain enters the
pharmaceutical environment, various activities of pharmacists can be further
automated, such as managing patient records, distributing patient information, and
managing reimbursements [35-36].

A blockchain is an ever-expanding list of records, called blocks, linked to each
other and protected by cryptography. A blockchain can be an “open and distributed
ledger” or a “shared ledger” that can record transactions between multiple parties in an
efficient, verifiable, and permanent manner. As blockchain enters the pharmaceutical
realm, various activities of pharmacists can be further automated, such as patient record
management, patient information dissemination, and reimbursement management.

An online pharmacy is an online store that sells medicines and can function as
independent internet sites, "AGUSs", which are associations between pharmacies. From
a consumer perspective, online pharmacies seem to offer a lot of potential value, but
not necessarily in price. For patients at home, the possibility of ordering and delivering
drugs at home is obvious. For those who live in remote areas and for consumers who
have little time and energy to go to the pharmacy, ordering online has clear advantages.
There are also people who seek personal products and prefer anonymity [37-38].

Wearable medical device refers to technology that the user can properly place
on the body and control important aspects of health according to today's standards.
These devices can collect data through non-invasive monitoring of physiological
parameters or detection of the substrate of body parts in a minimally invasive manner.
These technologies may pave the way for pharmacists to monitor drugs to improve
clinical outcomes and patient safety [39-40].

A bot (also known as a web bot or internet bot) is a software application that
uses steps or scripts to automate a task. Chatbots use natural language recognition
(NLU) services through the many toolsets available. At NLU, chatbots focus on using
a conversational interface, allowing the user to interact in a natural way. After adding
clinical discovery and medical content to the bot structure, the resulting virtual personal
health assistants can interact with the user on topics related to well-being, perceived
health, guestions about diseases, and information about medical interventions. Bots can
help optimize adherence by answering medication-related questions, informing the
patient about what to expect during the first few weeks of medication, or reducing the
likelihood that a medication will not be taken as prescribed [41-42].

A bot (also known as a web bot or internet bot) is software that uses steps or
scripts to automate a task. With the various tools available, chatbots use natural
language recognition (NLU) services. NLU-enabled chatbots focus on using a
conversational interface that allows the user to interact using a natural form of
conversation, intended health, disease problems and care measures. Bots can help
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optimize adherence by answering medication-related questions, telling patients what
to expect during the first few weeks of medication, or reducing the chance of taking
another medication than prescribed [43-44].

Currently, the digital drug system contains four main components: an inert
sensor embedded in an inert tablet, a non-drug sensor (patch) worn by the patient, a
mobile application (app) and web control panel. When interacting with gastric fluid,
the swallowed sensor is activated and connected to a wearable sensor, which sends a
signal to a mobile device where it can be viewed by patients or later by healthcare
professionals and caregivers via mobile apps and in the secure cloud. . software-based.
It also has the ability to record other physiological and behavioral parameters such as
physical activity, heart rate, skin temperature, sleep and digital therapy [45-46].

Digital therapy (DTx) is a new treatment modality that uses digital systems such
as smartphone applications, digital sensors, wearable devices, certain virtual reality or
artificial intelligence devices as prescribed therapeutic interventions approved by
authorities for prevention, treatment management or medical therapy. requirements.
DTx products have a number of different potential roles, including modifying drug use,
changing patient behavior independent of drug use, and treating a disease or
influencing a patient's underlying physiological response. Many also have the option
[47-48].

Remote Patient Monitoring (RPM) uses digital technology to collect health data
from people in one location, such as a patient's home, and electronically relay the
information to healthcare providers in other locations for evaluation and
recommendations. Local pharmacy services have traditionally been product-related,
but pharmacists have skills in medication management, disease assessment, and patient
counseling that can contribute to an RPM improvement program [49-50].

Remote patient monitoring (RPM) uses digital technologies to collect health data
from people in one location, such as a patient's home, and electronically transmit the
information to healthcare providers in other locations for evaluation and
recommendations. Local pharmacy services have traditionally been product-related,
but pharmacists have skills in medication management, disease assessment, and patient
counseling that can help expand the RPM program.

Online/remote (patient) counseling and telemedicine/telehealth/virtual care:
Telepharmacy has many recognizable benefits, such as easy access to health services
in disadvantaged, remote and rural areas, economic benefits, patient satisfaction due to
effective patient education. and minimal shortage of local pharmacists and pharmacy
services.

Online/Remote (Patient) Consultation and Telemedicine/Telemedicine/Virtual
Care: Telepharmacy has many distinctive advantages, such as easy access to healthcare
services in disadvantaged, remote and rural areas, economic benefits, patient
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satisfaction through effective patient guidance and minimal shortage of local
pharmacists. and pharmaceutical services [51-52].

Acrtificial intelligence (Al) is an area of computer science that aims to emulate
human intelligence through computer systems. This mimicry is achieved through
iterative tuning of complex patterns, usually at a speed and scale beyond human
capabilities. Al has the potential to have a profound impact and shift our focus from
providing medicines to providing a wider range of patient care services. Improved
budgeting, lower transaction costs and greater overall organizational efficiency will be
seen as positive outcomes of Al data analytics.Al aims to revolutionize pharmaceutical
care by connecting different pharmaceutical datasets, data platforms, medical and
analyze pharmaceutical records, develop holistic treatment plans o Report adverse
events or non-compliance with treatment regimen. In addition, Al can help automate
repetitive pharmacy tasks, such as checking prescriptions or reviewing profiles of
polypharmaceuticals (e.g. signaling overconsumption or interactions) [53-54].

Acrtificial intelligence (Al) is a branch of computer science that aims to mimic
human intelligence using computer systems. This mimicry is accomplished by
combining complex, repetitive patterns, often at a speed and scale beyond human
capabilities. Al can have a powerful impact, shifting our focus from delivering
medicines to providing a broader range of patient care services. Improved budget,
reduced operating costs and improved organizational efficiency are seen as positive
outcomes of Al data analysis. or report adverse events or non-compliance. In addition,
Al can help automate repetitive tasks in the pharmacy, such as B. checking
prescriptions or displaying polypharmacy drug profiles (alert eg. overdose) [55-56].

Big data can be defined as digital data generated in large amounts and with great
variety, accumulating at high speed and resulting in very large data sets for traditional
data processing systems.31 Scientific data can be defined as a set of principles
fundamentals, driving the fundamental extraction of information and insights from
data.32 The pharmaceutical side of healthcare is saturated with data. Healthcare
providers and pharmacy workers regularly collect and share vast amounts of
information from patients to ensure they receive the care they need. While this data has
traditionally only been used to ensure the right prescription is given to the right patient
at the right dose, key stakeholders recognize that the information can also be used to
improve several other important areas of pharmaceutical practice. The use of data is
particularly impacting pharmaceutical practice in managing health plan expenditures,
monitoring consumer prescription drug use, and directing research and development
efforts [57].

Mobile apps can help people manage their own health and well-being, promote
healthy living and provide access to useful information when and where they need it.
These tools are adopted almost as quickly as they can be developed. Mobile apps allow

24



XI MDKHAPOJIHA HAYKOBO-TIPAKTUYHA JUCTAHIIITHA KOHOEPEHLIIS
«MEHEJDKMEHT TA MAPKETUHT' Y CKJIAJII CYYACHOI EKOHOMIKH, HAYKH, OCBITH, TPAKTUKH»

pharmacists to stay abreast of disease status patterns, maintain adequate
pharmaceutical stocks, access drug information systems, view patient health
information, and use tools to calculate individual drug doses and accurately convert
between units of measure. Mobile devices can also help pharmacists, turning
smartphones into point-of-care diagnostic devices like otoscopes or blood pressure
monitors. Mobile apps can also help patients manage disease states, improve therapy
adherence, and capture important medical histories [58-59].

The coronavirus (COVID-19) pandemic has been a powerful impetus to
accelerate technology deployment. In the age of digital health technologies, the focus
of new models has shifted to virtual visits, virtual care, remote monitoring of patients
and websites, and chatbots (for risk assessment, screening, screening). This pandemic
has demonstrated the usefulness of digital health. solutions and represents an
opportunity to integrate these solutions into our healthcare systems. More than ever,
digital technologies and remote assistance have been integrated into our daily lives and,
above all, into health. As a result, the digitization of healthcare practices is increasing
exponentially. As part of its National Health Plan for COVID-19, the Australian
Government has accelerated the delivery of electronic prescriptions. Australian
pharmacists can offer a range of paid services (medical tests, diabetes check-ups, home
medication reviews and home medication management reviews) via telemedicine. The
impact of digitization on health has been significant and is expected to be even greater
in the future. To appreciate this, a broader perspective must be taken. Achieving
broader health system goals, including quality, access, efficiency and equity, is the goal
against which new digital health services must be measured [59-60].

Decisions to introduce new digital health services at different levels of the health
system are best based on evidence of their effectiveness in relation to health system
goals. These goals in a broader sense remain unaffected by the digitization process.
Management must be designed and adapted to adequately capture all relevant changes
[61-62].

Many digital health technologies are highly dependent on their acceptance and
proper use by healthcare professionals. This can lead to new medical professions as
well as existing healthcare professionals acquiring new skills and competencies to
work with new digital healthcare services. Co-creation in the development of new
digital health services may make sense to increase acceptance and ease of use in
practice. The experience of professionals using the technology is also critical to
monitor and incorporate into any assessment. When digital health technologies are well
understood, designed and deployed, healthcare professionals can coexist with them,
which can provide some relief for spend more time with patients or perform salvage
tests [63-64].

Digital health systems can also empower and engage patients and make them co-
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creators of care. This joint decision-making by physicians and patients requires trust,
partnership and transparency in their interactions. Healthcare professionals become
collaborators in the patient's journey to health, providing empathy and a human touch
to support patient well-being.

Client Interventions: Clients are community members who are potential or
current users of health services, including health promotion activities. This group also
includes caregivers of clients using health care. Interventions for health professionals:
Health professionals are members of the medical team who provide health services.
Health system interventions or resource managers: Health system and resource
managers are involved in the management and oversight of public health systems.
Interventions in this category reflect management functions related to supply chain
management, health care financing, and human resource management. Data Services
Interventions: Data services consist of cross-functional capabilities to support a variety
of data collection, management, use, and sharing activities.

In many countries, pharmacists were among the first healthcare professionals to
adopt all four pillars of information systems listed above to optimize pharmaceutical
care services. Managing thousands of medications in stock, checking drug interactions,
and facilitating sequencing by analyzing substitution rates are just a few of the reasons
pharmacists are often used to working with computers as physicians adopt electronic
prescribing systems. Pharmacists have a structured mindset that comes from a rigorous
educational track. They like to analyze data and support decision tools derived from
reliable data systems[65-66].

The profession of pharmacist is undoubtedly a profession that has a certain
technical aura. Therefore, it has the perfect predispositions and skills to offer patients
more digital health services.

Some of the key areas where digital technologies will impact the pharmaceutical
industry can be summarized as follows: Integrating wearable data into decision-
making: As more and more wearable devices are able to monitor an increasing amount
of health data and well-being, the well-being of patients. , the patient, these data can
be used as digital biomarkers in pharmaceutical decision making. Digital biomarker
data can be described as objective and quantitative data collected by wearables,
wearables, and even devices or implanted devices to track digestive health. Consider
smartwatches with proven ECG apps that can help the pharmacist determine the
effectiveness and safety of cardiac procedures. Or a meditation device that provides
data about a patient's state of mental relaxation, which may help improve the
effectiveness of potential migraine treatments. There are many examples where
pharmacists can ask how they can use this data to improve their services by predicting
outcomes, adverse events and patient satisfaction. Once pharmacists have access to this
data, they can interpret patients' vital signs in real time and communicate them to their
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primary care physician or specialist to optimize pharmaceutical care as needed.
Nowadays, such access should be possible, but not universal [67-68].

Use of health apps: As healthcare moves to phone-based access models, patients
will have access to an increasing amount of digital biomarker data 24/7. The global
interoperability of these data is increasing due to the increasing standardization of
health data. This, along with computers becoming faster and mobile phones becoming
more powerful, will make the patient's mobile environment a hub of care information.
As with wearable devices, pharmacy information and communication technology
systems should ideally connect to these patient environments, exchange patient

informed consent data, and turn it into valuable tools for care delivery . Br Finally, this
becomes important as digital therapy (DTx) becomes more and more integrated into
the standard of care. DTx provides patients with evidence-based, high-quality
software-guided therapeutic interventions to prevent, manage, or treat a wide range of
physical, mental, and behavioral conditions [69-70].

Automated robots to support robotic dosing processes, packaging systems to
create individualized doses, and chatbot information technology to answer frequently
asked questions are examples of robotics that can improve the efficiency of the
pharmaceutical process. Robotics can also reduce dispensing errors, leading to avoided
hospitalizations, deaths and costs for health systems [71-72].

Many pharmacy schools and faculties do not offer digital medical education.
Similarly, only a small proportion of the students and professionals surveyed received
digital health education or training as part of their continuing education. Interviewed
students and teachers mistakenly believe that digital medical education and e-learning
are considered interchangeable terms. Digital medical education has a long way to go
to create a ready and flexible pharmacy education that can cope with the rapid changes
in digital healthcare. Integrating digital health into a higher pharmaceutical education
program is an important strategy for improving digital health [73-74]. Much remains
to be done to make pharmaceutical education ready and flexible to keep up with the
rapid changes in digital healthcare. About half of the teachers agreed that their students
have the skills to deliver digital health services and that their individual schools can
easily identify and add new digital health literacy skills to the curriculum as they
become available in practice. Although this discovery shows the potential for overall
progress Because it can promote health awareness and lifelong learning, pharmacists
are more likely to receive digital health education through continuing professional
development if they have already taken a digital health course in school. The most
common digital health education reported by schools and colleges was a lack of
previous experience, followed by a lack of resources [19-20].

The answers of the specialists showed that they are not familiar with new digital
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health technologies such as blockchain technology, bots, digital medicine and artificial
intelligence. One of the biggest gaps in digital medical education is the skills and
knowledge to use technology to solve existing clinical problems and improve care.
Practitioner expectations for the clinical benefits of digital health in practice have
remained low. This may be due to the fact that, from the point of view of the scientist,
the introduction of digital health tools into clinical care was one of the concepts that
were least often included in pharmaceutical education. Existing digital health courses
seem to be more focused on teaching administrative and functional skills to facilitate
business processes and improve operational efficiency [21-22].

Pharmacists, pharmaceutical schools, educators, students and professionals have
indicated that they should support national organizations, schools, workplaces and
student associations in providing advice, training, infrastructure and educational
resources for digital health.

Training in the implementation of digital health tools was a key need cited by
students and professionals alike. The lack of supportive policies, the availability of
digital health tools and data, and technical limitations have been identified as the
biggest challenges in implementing digital health in practice [74-75].

This report is the first of its kind global study of digital health in pharmaceutical
education that examines the readiness and responsiveness of pharmaceutical education
and identifies gaps in knowledge and skills among pharmacist professionals. We
believe this report will encourage further research and development in this area to
expand digital health among the pharmaceutical workforce [23-24].

Digital health is a top priority for political and health organizations involved in
implementing digital health and raising digital literacy standards. Recent advances in
technology have revolutionized clinical practice, from prevention to diagnosis,
monitoring and treatment of disease, and have led to unprecedented public interest and
participation in self-care and health [25-26].

The COVID-19 pandemic has accelerated the digital transformation of
healthcare, with a lasting impact on healthcare. There are important lessons to be
learned from this digital healthcare transformation. New digital health technologies
must be people-centred, of high quality, evidence-based and effective, work for both
providers and consumers, be sustainable, inclusive, fair and reliable so that they can be
integrated into practice [27].

Many digital health technologies rely heavily on their use and proper use by
healthcare professionals. It has become necessary for healthcare professionals to equip
themselves with digital health literacy in order to deliver new and evolving models of
healthcare services.

Pharmacy traditionally uses information technology. As such, he has the ideal
skills and competencies to deliver more digital healthcare services to patients.
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According to the World Health Organization (WHO), digital health is “a field of
knowledge and practice related to the development and use of digital technologies to
improve health.” Technology and digital transformation are rapidly changing
information ecosystems and the design of healthcare systems. The use of various digital
technologies, such as artificial intelligence and machine learning, offers enormous
opportunities to improve healthcare services, access to healthcare, healthcare
workforce and health outcomes. health is a broad term and its definition will change as
new medical technologies emerge [30-31].

Conclusion

Digital health is a broad term and its definition will change as new medical
technologies emerge. While digital health has been around for a long time with
technologies focused on e-health (electronic health records), the rapid growth of
technology in recent years has led to exciting new areas of digital health, including
mobile health applications (mHealth) and wearable technologies.

Digital health also includes other digital health uses such as the Internet of
Things, advanced computing, and big data analytics. While they can provide significant
benefits, there are also risks, especially in terms of health disparities, data privacy, and
the limitations of artificial intelligence.

Many digital health technologies rely heavily on their use and proper use by
healthcare professionals. It has become necessary for healthcare professionals to equip
themselves with digital health literacy in order to deliver new and evolving models of
healthcare services.
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SUMMARY

Aim of the research was to study and analyze the key issues aspects related to artificial
intelligence services in healthcare sector globally. Digital health is largely shaped by experts
outside the health sector and offers the opportunity for cross-disciplinary collaboration to lay
the foundation for digital health education. Pharmacy and pharma-scientist education must be
needs-based in order to meet the current and ever-changing demands of digital health. These
requirements should reflect the needs of all members of all industries and career levels in
pharmacy and pharmaceutical sciences, from clinical pharmacists to drug discovery. digital
medicine. Currently, the digital medical system contains four main components: an inert
sensor embedded in an inert tablet, a patient-worn non-drug (patch) sensor, a mobile
application, and a web-based control panel. Upon interaction with gastric juice, the recorded
sensor is activated and connected to a wearable sensor which sends a signal to a mobile device
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«MEHEJDKMEHT TA MAPKETUHT' Y CKJIAJII CYYACHOI EKOHOMIKH, HAYKH, OCBITH, TPAKTUKH»

where it can be viewed by patients or later by healthcare professionals and caregivers via
secure mobile and cloud applications. The vast amount of medical data enables more use of
artificial intelligence and machine learning in pharmaceutical practices to solve important
questions related to drug management and administration. Analyzing trends in large data sets
can reveal individual risks of adverse events, behavioral issues, compliance patterns, and
more.

A pharmacist is a professional expert who can complement the expertise of a data
scientist to create services. Understanding the terminology and concepts used in artificial
intelligence will help pharmacists interact with data scientists and collaborate constructively
to develop models that improve patient care. Digital health systems can also empower and
engage patients, making them co-creators of care. Shared decision-making between
healthcare professionals and patients requires trust, partnership and transparency in mutual
relationships. Healthcare professionals become companions in the patient's journey to health,
while demonstrating empathy and humanity to support the patient well-being. A large amount
of health data provides the opportunity to use more artificial intelligence and machine learning
in pharmacy practice to solve important problems related to the management and use of
medicines. Understanding the terminology and concepts used in Al will help pharmacists to
work constructively with data scientists to develop models that improve patient care.

Key words: perspectives, artificial intellect, service, pharmacy, medicine, public
health.
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PE3IOME

VY crarTi BUCBITIIOIOTBCS €THYHI PHU3UKM, TOB'SI3aHI 3 MOXJIMBICTIO NpUAOaHHS
HEMEPEeBIPEHUX Ta MiIPOOJICHUX JIKApPChKUX TMpernapariB, SKi MOXYTb IPU3BECTH IO
CEpHO3HUX HACIIJIKIB JJI 3/I0POB'Sl CIIOXKMBauiB. TaKoX JOCHIIKYETHCS aCTIEKT O€3MeKHu Ta
KOH(IACHIIHHOCTI TaHUX CHOXHBA4iB MU 3/1MCHEHH] MOKYMOK B €JIEKTPOHHOMY (opmari,
a TaKoX MPOAHAII30BaHO BiAMOBIAATBHICTh EJIEKTPOHHHUX IUIATHOPM 3a KOHTPOJIb SKOCTI
MPOAYKIi, a TaKOX 3a 3aro0iraHHs NOIIMPEHHIO HeOe3NMeYHUX IpenapariB yepe3 iXHi
CepBicH.

Kntouosi cnosea: etudHi acneKkTH, JIKapchbKi 3aco0u, IHTepHeT, eneKTpOHHI
maaTdhopMH, CIIOKUBAY.
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