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Electronic health records (EHR) operate with medical documentation in digitized format that allows its fast exchange
between healthcare professionals and facilities, increasing the legibility of medical records, etc. Combined with artificial
intelligence technologies, EHR have a great potential to boost innovation in healthcare. The presented mini-review aims
to highlight the most challenging obstacles to wider EHR implementation and summarise solutions. Digitalisation of
medical system (i.e. introducing digital technologies into routine practice) introduce a ‘mistake-proof’ system of decision-
making in healthcare, multilevel protection of medical data, methods of control of prescribed treatment or intervention,
sophisticated technologies for follow-up of patients outside the hospital, increased legibility of medical records and
a lot more. Legal, security and interoperability issues could be the reasons that limit establishing widespread EHR
implementation. In addition, financial reasons and need of motivation and education of medical staff to work with EHR
might be an additional obstacle for EHR development. To overcome the mentioned issues, efforts in unification of medical
data structure, classification and other technical aspects of data accumulation should be continued. Financial support
from government and other stakeholders is vital for the development of high-quality and user-friendly EHR software.
Continuous training of medical staff may improve results and experience of working with EHR. In conclusion, in order to
provide the high-quality data electronic health records should be introduced into healthcare more widely and in a more
structured way. Continuation of efforts on harmonious EHR implementation in the European Union, financial support of
healthcare facilities and improvement of EHR software are needed.
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Mapiyc /Ixeanta, Axpiana boara, besinka Kykom, Biktop CemenoB. EjiekTpoHHI Meqn4Hi 3anucu
Ta iHHOBaIlilHi TeXHOOTil B MeAUIMHI: 110 MOKHA NOJINIMTH Y €EBponeiicbkoMy perioni?

Enexmponni meouuni 3anucu (EM3) — ye cucmema, wjo 0oseonse npayiogamu 3 OOKYMeHMaMu Nayicnmis 6
oyugposarnomy gopmami ma 0ae MONCIUBICIL WBUOKO OOMIHIOBAMUCS HUMU MIJC NPAYIGHUKAMU Chepu OXOpPOHU
300p08 5 ma yCmaHo8amu, niosuwye ix po3oipaugicme mowo. ¥ noeOHanHi 3 mexnHono2ismu wmyurozo inmenexmy EM3
Maome 8eIUKULl NOMeHYIan 01 CIMUMYTI08AHHA IHHO8aYill y cghepi oxoporu 300pos’a. Ilpedcmasnenuti Minio2na0 Mae
Ha Memi 8UC8IMAUmMU HAUOITbUL AKIYATbHI NepeuKoou 015 OLIbuL WUpoko2o enposadicenns EM3 ma sanpononysamu
supiwenns yux npoorem. Liugpposizayia meouunoi cucmemu (mo6mo anposaodsHceHHs yudposux mexnonoiiiy no8CAKOeHHy
MeOuuHy NPaKmuKy) 3anposaodncye «3axuujery 6i0 NoMuIOKy cucmemy NPUlHAMMA piwens y cghepi oxoponu 300pos s,
bacamopieresutl 3axXucm MeOUdHUX OAHUX, Memoou KOHMPONIO HPUSHAYEHO2O JIKY8AHHA YU 6MPYUAHHS, CKIAOHI
MEXHON02IL 011 NOOANBLULO2O CNOCINEPENCEHHS 30 X6OPUMU NO3A CIAYIOHAPOM, NIOGUUEHHA YUumabenbHOCmi MeOuyHOT
Odoxkymenmayii ma b6acamo inwoeo. [umanus 3axkoHo0agcmea, bOesneku ma cyMICHOCMI NPOSPAMHO20 3a0e3neyeHHs.
MOAHCYMb OYymu nPUYUHAMU, K 0bMedxcyiomsb Oinbul wupoke enposadicennss EM3. Kpim moeo, ¢inancosi npuuunu, a
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maxoodic nompeba 6 MOmuayii ma HAGUAHHI MeOUYH020 nepcorary ot pobomu 3 EM3 mooicyms 6ymu 0odamxoeoio
nepewkooow. LL[o6 noodoramu 3aznaveni npodnemu, ciio npooosxicysamu pobomy 3 YHiQIKayii cmpykmypu MeoudHux
Oanux, Kiacuixayitl ma iHWUX MeXHIYHUX acnekmie HakonuierHs oanux. QiHancosa NIOMpuMKa 3 60Ky ypaoy ma iHuux
3aYIKaAsIeHUX CIMOPIH € HCUMMEBO 8ANCIUBOIO O/l PO3POOKU BUCOKOAKICHO20 A 3PYUHO20 NPOSPAMHO20 3d0e3nedeHHs
EM3. Ilocmitine HasuanHs MeOUUHO20 NEPCOHANLY MONCE NOKpAWumu pesyiomamu ma 00cgio pobomu 3 EMS3.
ITiocymosytouu, 3a3Hauumo, wo 0ist mo2o wob 3abe3neuumu UCOKOSAKICHI OAHI, eleKMPOHHI MeOUYHI 3anucu NOGUHHI
bymu 6npo6addiceHi 8 0OXOPOHY 300p08 s OibuL WUPOKO ma y binbut cmpykmyposanuil cnocio. Ilompione npodoeicenms
3yCUb Wo00 2apMoHitino2o enposadicenns EM3 ¢ €sponeticokomy Coiosi, ¢inancosa niompumxa 3axiadié 0xXopouu
300p08 8 Ma 800CKOHANEHHS NPO2pamMHo20 3abe3neuents EM3.
Knrouosi cnosa: enekmponni meouyHi 3anucu, wimyyHuil iHmenexm, NpoeaoHCceHHs, 3aKOH00A8Cmao.

Introduction

Electronic health records (EHR) operate with
medical documentation in digitized format that
allows its fast exchange between healthcare profes-
sionals and facilities, increasing the legibility of med-
ical records, etc. Digitizing of medical data makes
possible merging them into big datasets with diverse
information, so-called Big Data. Combined with arti-
ficial intelligence (AI) technologies, Big Data have a
great potential to boost innovation in healthcare [5].

However, creation of the Big Data in healthcare
demands huge efforts from the very basic steps of
data accumulation. The information that is collected
must be stored in the unified way, it must be stored
securely, but at the same time it must be transfera-
ble when needed [3, 6]. In the last decades EHR
has become a part of the daily routine of healthcare
workers worldwide [3]. It is vastly acknowledged
as having a positive impact on healthcare system
and for its role as a source of data for biomedical
research [2, 3, 5, 6]. Still, there is a lot to be done as
the frequency and the level of EHR implementation
in different countries vary substantially [7]. The aim
of this mini-review was to highlight the most chal-
lenging obstacles to wider EHR implementation and
summarise solutions.

Materials and methods

For the completion of the study aims an unstruc-
tured literature search was conducted with the usage
of the keywords “electronic health records”, “artifi-
cial intelligence”, “implementation”, “legislation™
Scientific (PubMed and Google Scholar databases)
and grey literature was interrogated.

Results

Benefits of EHR for clinical practice

EHR operate with digitised medical data (i.e.
recoded into electronic format), which makes pos-
sible digitalisation of medical system (i.e. introduc-
ing digital technologies into routine practice) [4].
While being entered into the system the information
is verified and the very way of data entering reduces
the chance of error. Thus, EHR introduce a ‘mis-
take-proof” system of decision-making in healthcare:
checkbox fields for doses of a drug make impossible

incorrect dosage or a system might not allow doc-
tor to administer an unnecessary or dangerous for
a patient test [6]. The benefits of digitalisation also
include multilevel protection of medical data, meth-
ods of control of prescribed treatment or intervention,
sophisticated technologies for follow-up of patients
outside the hospital, increased legibility of medical
records and a lot more [6, 10].

EHR interoperability in the European Union

According to the study by Rainer et al. (2021)
despite being established in the majority of the Euro-
pean countries (the EU, Norway and the UK), inter-
operable EHR are not yet a reality [9]. Among factors
that do not allow to establish the EHR network in the
EU and are related to the creation of a big database,
could be distinguished the following: legal, security
and interoperability issues.

National legislation on EHR is the basis that makes
possible its development and it was present only in
80% of participants. In 20 of 29 states the right to
access medical data regardless of place and technol-
ogy is guaranteed. In 18 of 29 states medical data are
not allowed to be transferred across national borders.
There are still countries that are lacking of cybernetic
security regulations in healthcare, do not assign any
unique patient or professional digital identifier, and
do not train their personnel in the area of computer
safety. Only around two-thirds of states used stand-
ardised terminology system, like SNOMED CT or
LOINC. In general, despite the progress of the last
years and continued efforts, the status of EHR in dif-
ferent countries is rather mosaic: there are leaders
with a high level of implementation, and there are
countries where the basic steps in EHR introduction
are yet to be done. Altogether, it does not allow to
create a unified interoperable EHR structure [9].

Other considerations

It is believed that the introduction of EHR into
practice allows saving money and time, simultane-
ously improving the quality of medical services [11].
Indeed, storage of paperwork archives requires extra
costs, space and personnel for the maintenance.
The process of searching for archive information
in such conditions might be challenging, and the
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chances of loss of some parts of data are high and
difficult to control. Digitisation of documents also
allows for saving costs for paper, printers, and asso-
ciated expenditures. However, the development of a
high-quality EHR is a costly process that results in a
high price for the end product. South Korea, which
nowadays has a high prevalence of EHR in health-
care facilities [8], ten years ago had only 37% of
coverage with basic/comprehensive EHR [12]. The
cost of EHR, which doesn’t seem to be compensated
by paper savings, is believed to be the main barrier
for EHR adoption [12].

Despite medical community acknowledges the
value of EHR, healthcare workers have low motiva-
tion to enter the data into machines. The need to man-
age EHR reduces the time doctor can afford to spend
with patients, thus disrupting a doctor-patient commu-
nication. According to the study by Arndt et al. doctors
spend 44.2% of their time on digital paperwork that
is rarely paid back in terms of time-saving [1]. Such
a high burden of monotonous work, that is poorly
related to professional duties, is believed to be related
to the high prevalence of burnout in medicine [6].

Discussion

In order to overcome the identified issues, first of
all, the efforts in the direction of unification of med-
ical data structure, legislative regulations of medical
data management and other technical aspects of data
accumulation (e.g. common terminology) should be
continued. Together with a wider implementation of
EHR or its elements it will lead to the formation of
a functioning network capable to generate valuable
and comprehensive data. So far as EHR are the only
tool that can provide Al with the necessary resource
for the research — the data, these first two steps are
crucial [3].

Next, high-quality EHR are rather expensive, and
not all healthcare facilities can afford them. Their
purchase might require support from the government
or other stakeholders, but it seems absolutely neces-
sary and imminent. Despite it is doubtful that the cost
of EHR will drop soon, there is hope in open-source
solutions that are developing rapidly.

Importantly, the issue of input of data into
machines should be resolved. Investing into improv-
ing doctors’ typing skills might be tempting, but it
will hardly reduce significantly the time spent for
data input. Introduction of the position of medical
assistant, who would enter the data into the program
instead of the doctor, would resolve the issue, but
at a financial cost. Alternatively, natural language
processing (NLP) algorithms that transform human
speech into text may be the solution. Although the
manner of speaking of different persons might pose a
serious obstacle for the interpretation of verbal infor-
mation, further technical improvement of NLP would
allow to overcome it. Importantly, that NLP can be
applied to various types of EHR, thus increasing the
amount of comprehensive data. Augmented by NLP
algorithms EHR may shift user-friendliness and time
efficacy to a new level [6].

Last but not least: the poor interface and frequent
troubleshooting. The suboptimal design of EHR soft-
ware consumes the time of healthcare workers that is
spent on redundant clicks. The problem of trouble-
shooting seems to be insignificant, however, it may
occasionally lead to serious consequences. The case
of massive drug overdose has been described when
the doctor prescribed the correct dose in milligrams
while the computer interpreted it as the dose per
kilogram. Warning messages from the program were
ignored as doctors were flooded with similar mes-
sages on minor occasions [6]. However, such kind
of mistakes can hardly be ever avoided completely.
As any other type of unsystematic error this one is
expected to be reduced by the improvement in tech-
nical level of EHR.

Conclusions

In order to provide the comprehensive data
electronic health records should be introduced into
healthcare more widely and in a more structured
way. Continuation of efforts on harmonious elec-
tronic health records implementation in the European
Union, financial support of healthcare facilities and
improvement of electronic health records software
are needed.
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