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TRANSFORMATION OF CLINICAL DECISION SUPPORT SYSTEMS INTO
FHIR STRUCTURES TO ENSURE QUALITY OF MEDICAL CARE

Introduction. The reform of the medical sector in Ukraine has given impetus to the develop-
ment of eHealth and, as a consequence, the creation of medical registers systems and special-
ized medical information systems to support the operation of primary health care etc. One of
the strategic directions of the health care system is to find and choose effective methods of
managing the quality of care.

The purpose of the paper is to analyze the conditions and opportunities for transformation of
the clinical decision support system using standard Fast Healthcare Interoperability Resources
(FHIR) structures to ensure health care quality control.

Results. The current level of medical information systems development requires the application
of the international standard FHIR, which are applied for the exchange of data between different
systems of electronic medical records and between different components of the same electronic
medical record (EMR) system, for standardization of interoperability.

Uninterrupted improvement model, known as the Plan-Do-Check-Act (PDCA), which consists
of four components — planning, executing, testing and improving own process, is considered. The
characteristics of the FHIR standard are analyzed and ways of transforming the clinical decision
support system based on this standard are identified. The concept of an abstract data node, ensuring
terminological compliance, implementation of the Workflow data model, and other functions and
tasks of the clinical decision support system are described.

Conclusions. One of the important areas of eHealth development is to implement the informa-
tion systems forcare quality managing based on modern information medical standards. Creation
and implementation of effective methods for monitoring (identifying) diagnostic and treatment quality
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in hospital will foster optimization and increase of their activity efficiency.
The use of the FHIR framework in the creation of information support system for evaluating the
care quality enables to improve the data exchange quality and their processing for decision-making.

Keywords: eHealth, FHIR structures, clinical decision support system, health care quality control.

INTRODUCTION

The digital transformation of society has also touched such an important area as
healthcare. Against this background, digital medicine, covering virtually all ar-
eas of the health care system has emerged.

The reform of the medical sector in Ukraine has given impetus to the devel-
opment of eHealth and, as a consequence, the creation of medical registers sys-
tems and specialized medical information systems to support the operation of
primary health care etc.

One of the strategic directions of the health care system is to find and
choose effective methods of managing the quality of care. National programs for
improving quality of health care have been developed in a number of countries
based on the use of information standards to solving these problems. Let us men-
tion the Veterans Health Administration (VHA) program of the Quality Study
(QUERI), which aim sat ensuring excellence in all areas where the VHA pro-
vides medical services, including inpatient, outpatient and long-term care. Sig-
nificant emphasis is placed on the role of information systems in the health care
quality estimation [1]. An analysis of published studies on the PubMed, Scopus,
Cochrane Library, and other databases has shown a significant impact of the
electronic medical records (EMR) use on health care quality, primarily reducing
the time on documentation [2].

According to WHO definition, the most important criteria for quality of care are
the degree of reduction of the risk of possible disease, progression of the existing
disease, the development of complications due to the disease, examination and
treatment, taking into account the optimal use of available medical resources and
technologies, as well as the patient's satisfaction with the medical care [3—7]. The
importance of making evidence-based decisions resulting from monitoring and in-
depth analysis of information which comes from using a variety of software is es-
sential for the implementation of guarantees and the quality of care. However, so far,
there is no general position in the Ukrainian healthcare facilities on implementing
the continuous quality improvement concept. Mechanisms of ensuring a guaranteed
level of care quality are underway. Elements of information infrastructure are being
created for the medicine needs, the beginning of development, application and
spreading modern information means for health care has been done [8]. However,
developed information systems tend to be narrowly focused on supporting separate
functions and tasks, there is no unified approach to these systems development for
united information medical environment [9, 10].

The topicality of this problem is due to its extreme importance for one of the most
expensive and resource-intensive types of medical care — inpatient care. Creation and
implementation of effective methods for monitoring quality of the diagnosis and
treatment in hospitals will allow to optimize and increase their efficiency.

Therefore, one of the important areas of eHealth development is to imple-
ment the information systems for care quality managing based on modern infor-
mation medical standards.
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PROBLEM STATMENT

Healthcare information technology (IT) tools that support the assessment of
medical care quality (QI) allow us to measure, track, analyze the effectiveness of
medical care and monitor the improvement of clinical process, influence on the
overall patients” health and the coordination of medical care, the attempt to re-
duce costs and improve the health of the patient. Such tools are based on EMRs
with structured data. These structured EMRs can be used to collect baseline data
and to analyze, report and track data [11].

The use of EMRs is the basis for the development of various information re-
sources. Registries (e.g., for specific diseases, immunizations, prevention and
procedures) help to identify care gaps for the maximum benefit for patient and
for improving the organization of such care. For the most effective work, regis-
tries must be interconnected and integrated into the workflows of practical medi-
cine. Electronic medical records accumulate data of laboratory results, vaccina-
tion, medication use, and other patient care information. This information may
be provided to other healthcare facilities and medical professionals to coordinate
care for different patients.

Decision support systems based on effective digital medicine techniques for
EMF analysis are capable of improving the health care quality. Clinical Decision
Support System (CDSS) is an independent set of medical information system
(MIS) components focused on information support for clinical and economic
decision making. Such systems implementation has already shown their impor-
tance in managing the treatment process quality and in providing evidence for
medical recommendations [12—15].

Today, all information systems have to meet certain standards of the ex-
change of information and data, the electronic records format, the information
protection etc. One of the most common standards for the exchange of medical
data and information is the Health Level 7 standard (HL7), a number of its ver-
sions also regulate electronic medical records formats [16].

The current level of medical information systems development requires the ap-
plication of the international standard FHIR, which are applied for the exchange of
data between different systems of electronic medical records and between different
components of the same EMR system, for standardization of interoperability, as well
as for the implementation of the functional model EMR [17].

The FHIR standard is a development of the HL7 standard, the changes in
the set, new extensions, and a formal profile added to the first previous versions
of FHIR to express basic minimum metadata. In 2014, the first draft of the stan-
dard for trial use (DSTU1 0.0.82) was issued. “DSTU Version 2 QA Preview,
Aug 31 2015” had major changes regarding transaction integrity, URL resolu-
tion rules were changed, new and altered data types, new and changed internal
resources (regarding patient records, reviews, and techniques, diagnosis and
treatment plans, etc.) were specified. Then, for several years, work was done to
improve the new standard, using the experience of its implementation in practi-
cal medicine. The FHIR R4 version has been in force since December 2018,
with many significant changes compared with the first regulatory content [18].
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The main FHIR elements are the modular components — Resources. By anal-
ogy with “the set of blocks”, these Resources build specific systems that meet the
requirements of the healthcare facility and provide easier solutions to current clinical
and administrative issues. FHIR is suitable for use in a wide variety of contexts —
applications for mobile phones, cloud communications, EMR-based data sharing,
server communication with major healthcare facilities, and more [19, 20].

One of the FHIR implementations is the OncoWorkStation (OWS) Chemo-
therapy Planning System, which implements a PlanDefinition as block diagram
for the choice of treatment regimen and implementation of the Order Set with
the generation of a highly differentiated personal CarePlan for chemotherapy
worksheet [3, 4]. The system has been used effectively for several years and
with adaptation to the specifics of various German clinics in adult and pediatric
practice. OWS chemotherapy plans include about 100-150 treatment regimens
in adult oncology and 24-28 (98 % of all available) regimens in pediatrics. OWS
plans implemented a section of medication prescriptions permitted at the time of
implementation of the clinical protocols. They consisted of flowcharts of treat-
ment regimens and direct sets of orders that generated CarePlan. The “Event-
Condition-Action” rules (ECA) were overwhelmingly concerned with changes
in chemotherapy doses or medications depending on laboratory or patient data.

In OWS, the rules were stored not as a program code, but as a database node as
part of an action plan. This database structure was read and interpreted as rules.OWS
automated verification has not been considered or implemented. Improvement of
this system was carried out according to the results of its practical use.

Summarizing, clinical practice processes and their organization consist of
structured procedures for measuring and reporting results at the health facility
and at the physician level. Improving these processes and adapting to daily prac-
tice is based on evaluating the health care quality that activates feedback to im-
prove patient care. The use of FHIRs will increase the efficiency of data ex-
change between all participants in the healthcare process.

The purpose of the paper is to analyze the conditions and opportunities for
transformation of the clinical decision support system using FHIR structures to
ensure health care quality control.

MODEL OF UNITERRUPTED IMPROVEMENT AS THE BASIS
OF IMPROVING THE TREATMENT AND DIAGNOSIS QUALITY

The quality of the diagnostic and treatment processes, like any other process, is
achieved by the cyclic application of a uninterrupted improvement model,
known as the Plan-Do-Check-Act (PDCA), which consists of four components
— planning, executing, testing and improving own process [21].

According to the requirements of the IT industry development, the treating
process reflection is carried out by the business process flows method.

Creating high-quality workflows is a cyclical process of their formal de-
scription, integration of these workflows during medical documentation in hos-
pital, gathering information on the implemented measures effectiveness, using
information needed to improve them, their updating on the basis of collected
world and own data.
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The medical-diagnostic process description, from the FHIR, is the sequence
of EMRs on completion of each of its components, recording of the medical
condition (Condition), of the examinations, analyzes (Observation), appoint-
ments (CarePlan) in the format described in the Clinical Module FHIR. Elec-
tronic medical record is the main component of MIS, on the basis of which all
other modules of treatment quality providing are built. The FHIR architectural
framework provides data models and recommendations for the implementation
of each of these parts.

Treatment planning. The expertise and experience of the treating physi-
cian are the key component of the care quality. Modern MIS uses the implemen-
tation of the FHIR specification to define and execute an action plan (AP) for
organizing and managing workflows, enables the physician or group of physi-
cians to present their expertise of the treating process in the form of computer-
ized action plans. These plans are the first and the main component of quality
assurance, according to the Deming cycle.

Meta-Content-Relational Database Model (MCR-DB) was developed on the
basis of relational database, using five types of constraints for the primary and
secondary key of the abstract data node, for implementing all the necessary
FHIR structures, achieving NoSQL database functionality and solving other
tasks of the healthcare institution.

The Workflow FHIR module and the Clinical Reasoning module of the
FHIR framework describe data models and modes that allow them to formally
express physician knowledge, interactively use it to guide the treating process,
and make it possible to evaluate and improve them. The workflow in FHIR is
defined in a declarative programming paradigm in which the structures and ele-
ments of a computer program express the calculation logic without describing
the sequence of its execution.

Workflow is an algorithm defined in the format of a separate structure —
Plan Definition, as a set of tasks (Task) to collect and analyze the data needed to
make the right clinical decision, as well as documenting the actions to ensure the
treatment process, in accordance with the level of knowledge at the time of their
creation. The peculiarity of these algorithms is that they are executed interac-
tively - partly programmatically, partly by person.

The tasks are grouped into blocks that are the workflow process nodes at the
same time and in the same logical space.

Formalized action plans are divided into different types, usually by their
field of use. Simple Action Plans are: organizational communication (Order Set
of Surveys or Assignments), status assessment (ECA rule sets), etc. Comprehen-
sive action plans are the patient routes, computerized clinical protocols. Differ-
ent types of action plans are often combined.

The implementation of computerized plans for medical treatment is inter-
active. Software implementation of the action plan is prescribed in the paradigm
of event-oriented programming by determining the event template (Event Defi-
nition, Event) and the user, in the form of a trigger (Trigger Definition) to track
the event. Event templates prescribe ECA rules for interpreting certain electronic
medical records or their groups as requiring activity events. Events can be de-
fined as separate system elements or specific components of some action plans.
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The AP tasks fulfillment after their activation is carried out in stages preserving
the statuses of fulfillment (Workflow State): “in process”, “request is made”, “answer
is sent”, “accepted”, “rejected”’; “completed”, “failed”, “canceled”.

To formulate action plans, tasks are defined in such a way that, as a result of
their fulfillment, they are stored in the corresponding medical documents
(Documents) as electronic medical records of the specified coding systems.

Action plans can be implemented either directly sequentially for the imple-
mentation of the treatment process or indirectly, for comparison with existing
electronic medical records and plans, as well as for finding unfulfilled or uncon-
firmed items of tasks.

The validation of the treatment process consists of two parts: control of the
correctness of the action plans execution by audit (Audit Event) and the collec-
tion of information needed to improve the action plans according to pre-planned
data collection in FHIR format (Measure). Measurements and audits can be ap-
plied to any AP element: tasks, rules, assignments, etc.

Improving the treating process is a scientifically founded, guided creative
process for improving action plans. This process is based on the collected per-
sonal and world information (knowledge) of evidence-based medicine. Im-
provement of existing action plans is provided by the proper organization and
use of internal clinical audit.

Improvements to the plans themselves are achieved using the Deming
PDCA approach, which enables purposeful measurements of results and their
statistical processing by various methods: data stratification, finding the data
significance (Pareto diagram) and cause and effect relationships (Ishikawa dia-
grams) or comparison of world evidence-based medicine.

CHARACTERISTICS AND POSSIBILITIES OF THE FHIR STANDARD APPLICATION
IN THE CLINICAL DEGISION SUPPORTING SYSTEM

FHIR approach to CDSS implementation and clinical quality framework.
As noted, quality management is implemented using an EMR by maintaining
links with relevant additional data structures. The EMR Task Plans link shows
which CDSS programs were used for this purpose.

The Clinical Quality Framework adds the opportunity to extend the relevant
Measure tasks to test the effectiveness of the use of particular clinical recom-
mendations or to collect data for improving them.

Recoverable Data linking combines the essence, activities, and agents un-
derlying CDSS debugging and clinical auditing, forms the evaluation basis for
authentication, on the semantic network (W3C PROV).

The CDSS tasks complexity and clinical quality frameworks require an in-
ternal scripting language to navigate data structures such as XPath and Clinical
Quality Language (CQL).

Knowledge presentation is a component that provides perceptions and inter-
operability of formally described action plans, event-state-action rules system,
order sets (evidence-based clinical checklists, clinical protocols), and are an in-
tegral part of the CDSS user interface.
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Implementation of the FHIR approach to the clinical decision support sys-
tem. To implement the described requirements of MIS, it is necessary to create a data-
base, which, in addition to preserving EMR function, must ensure that the body of the
program and the trace for its fulfillment are stored in the DB nodes. To do this, we
suggest using a meta-content-relational database model.

The program body preservation is interpreted during their analysis, such as
s-expressions, in LISP-style, that makes it possible to define both data and pro-
cedures. The trace of such programs execution is stored not in RAM, but in the
database for further verification.

Data trace statistical analysis gives an opportunity to evaluate the use fre-
quency and its authenticity (clinical audit) as well as to process the measure-
ments for proving the treatment effectiveness, as well as identifying new treat-
ment quality indicators to further improve the program action plans.

The application of the three components of the relational database configuration
capability enables the creation of a meta-content-relational database model based on
the relational database as the necessity for the specified requirements implementation.

It is appropriate to investigate the ability of using FHIR for implementing
the Clinical Query Language requirements. MCR-DB uses one single primary
key (id) for all database tables.

The concept of abstract data node. The prerequisite for the proposed
model implementation is the use of a single primary key for all database tables.

RDBMS:MCR-DB @)
MCR-DB | MKP-0OB -0
content data —O| META DATA =)
simple [c] parent 0..* 0..1 reference
string &7 Flrreferencg

d_s{value}
d|doc{[c],p,ref ref2,type,{}}

integer AT A

0.1 [ 0..* parent

; % Tp.1 0.1 0.1
real ; '
ey ™y 1

date —

i octype
| wid | | {7 RN
timestamp i

content document- - | translate -0 ung named dﬂtB—O/
{[*{*}1}

dochody central_id int u string_u

Fig. 1: Meta-content-relational database model
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The concept of an abstract data node is introduced:

ADN|AB/JL [ doc {[c], p, ref, ref2, type, {}} alias doc|d is a META DATA group.

The sequence of keys inside {} is selected according to the frequency of use
to be kept, as in case of the use of () to call functions.

Note the properties of the keys. Linking AVD 0..n to content [c] is by using
the first key of the link d.id :[c.id] with tables with one simple type field — con-
tent data group - simple[c].

The second key that organizes tree structure of the parent|p :doc.id 0..* data is
the most commonly used, third and fourth keys with reference to other nodes
(0..1 referencejref]r :doc.id, 0..1 reference2|ref2|r2 :doc.id) are used if intended. The AVD
class is defined by the doc link table, which is one for the entire database, and
has three secondary keys. The AVD object is implemented by listing the data in
one row of the link table.

In describing a hierarchical data structure, it is possible to use an attachment
as the second parameter, for example d{,d{}} will mean a structure with a second
level hierarchy. It is possible to use the numbers d{,3d{}} to abbreviate the depth
of attachment or d{,3-5d{}} to describe the depth range.

Generally, the third parameter (ref) is used to refer to a data type, for exam-
ple, FHIR, and the fourth parameter (ref2) is to refer to dictionary data.

An additional AVD parameter provides data typing by linking to a data type
table (fifth key) that has its own hierarchical links of parent nodes. The type pa-
rameter defines simple node data or object {} for complex data types. A parame-
ter of type [] denotes a data array. Re-defining simple types with an array|[]|| [].*
reference indicates that this AVD is a data array of the appropriate type. A hier-
archical combination of AVD nodes of types {} and [] provides the ability to gen-
erate arbitrary complexity JSON document in MCR-DB model.

The supplemental content table, "docbody", can store the various software
structures needed to accelerate the FHIR work and implementation: a JSON
document (which has a data structure generated elsewhere in the MCR-DB),
SQL templates (data selection procedures for executing expressions and action
plan procedures), HTML blocks (for submitting data and for constructing the
user interface according to their content).

Ensuring terminological compliance. The correspondence of ICD-10 vo-
cabularies and the FHIR terminology module is implemented by means of the
defined connections of these two systems (Fig. 2):

ICD10 — md.ICD10|d {,d {, 3-5d {[su, iu]}}}
ICPC2 — md.ICPC2|d {,d {,d {[su, iu]}}}
ICD10 links with ICPC2:

- md.ICD10_ICPC2 | d{, p:d.id, ref:md.ICD10, ref2:md.ICPC2}
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ICPC2 md.ICD10-ICPC2 |
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MCR-DB and d{.d{.d{lswiul}}} D
FHIR RDBMS:MCR-D
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CodeSystem ConceptMap | |
a—
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Fig. 2. Use of FHIR terminology module and implementation of
MKH-10 classifiers (ICD10, ICPC2) and ICD10-ICPC2 ratios in
MCR-DB and FHIR platform
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CarePlan |
DiagnosticReport[2] <O—basedOn

FHIR Workflow: Hand Medical Interaction | He nnaHoBaHa BIaEMO IR

Fig. 3. FHIR: Workflow — RDBMS: MCR-DB

This procedure is organized using the FHIR ConceptMap metadata imple-
mented by the MCR-DB pseudo-expression ADN[Imd.ConceptMap | d {, *, ref: d1.id,
ref2: d2.id:}.

Implementation of the Workflow data modelin nMCR-DB pseudo-
expressions (Fig. 3). The logic of Workflow in FHIR is embedded and de-
scribed in three corresponding logical structures: Definition, Request and Event.
These structures have properties similar to the interface in Java object-oriented
programming. Using nMCR-DB, we can classify them as metadata by means of
the following statements:

ADN.typellfr.wf.l. * | FHIR. Workflow.logic. *;

ADN [1d {,,, type: fr.wfl.d} | md.fr.wf.l.d | FHIR.Definition;

ADN [1d {,,, type: fr.wfl.r} | md.fr.wflr | FHIR.Request;

ADN [1d {,,, type: fr.wfl.e} | md.fr.wfl.e | FHIR.Event;

At the same time, the following classes are indicated accordingly the fol-
lowing statements:

md.frPlanDefinition | md.fiPD | d {,,, fr-wf.l.d};

md.frActivitiDefinition | md.frAD | d {,,, fr.wf.l.d}.
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The FHIR Framework's Workflow recommendations apply event-oriented
programming approaches and software design pattern principles. In the FHIR
Workflow: Plan Interaction ( Fig. 3) shows part of the pattern, by which imple-
menting an event-oriented programming approach is suggested to organize the
treating process support.

THE UNITY OF FHIR ORGANIZATIONAL APPROACHES AND CLINICAL DEGISION
SUPPORT SYSTEMS FOR IMPROVING THE HEALTH CARE QUALITY

The CDSS-FHIR approach practically provides a model software framework
that is generally consistent with the quality management model of the decision
support system for improving the care quality.

The generalized strategy is inherently the PDCA Demur model taking into
account motivational aspects (Fig. 4). The planning function corresponds with
the clinical guidelines implemented in the format of the FHIR PlanDefinition.

In the two approaches under consideration, the use of the audit and the
connection with the official medical documents are almost identical.

In the implementation of these methods, during the construction of the rele-
vant information system, the data gathering functions were defined for different
information: concerning the course of the disease and the results of the main and
auxiliary treatment processes, processing, analysis, transfer of the received in-
formation for use in decision-making at different levels of assessment manage-
ment of care quality and effectiveness.

Thus, the system is intended for use by treating physicians, heads of clinical de-
partments according to the distribution of functional responsibilities, as well as non-
clinical unit managers and their staff involved in the supportive processes.

Peculiarities of the systems’ organizational structure are deep involvement
of staff in quality management, that is why the system is distinguished: the first
level of management - executors (self-management), the second level - heads of
departments and heads of structural units, the third level - hospital management.
In addition, the quality management system includes a number of matrix control
structures. The object of management is the complex of processes, i.e. basic
(medical care) and ancillary (security and organizational) processes.

The functioning of the system is ensured by the information flow between
the participants of the control process in both directions. The information is the
result of the collection, evaluation and analysis of data concerning the course of
the disease, as well as the effectiveness and efficiency of treating processes. This
information is internal, that is, information from one's own sources. External
information includes policy and scientific information as well as information on
the medical audits results.

All types of information and means for its automated collection, processing
and analysis for later use at any level of control of any matrix structure are re-
flected in the control unit.

Information from one's own sources is formed on the basis of data about
events at the processes "key points" and points of their interaction with each oth-
er and with the external environment. It is the information that is important for
evaluating the effectiveness and efficiency of health care delivery processes.
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Fig. 4. The generalized strategy for improving the health care quality

As sources of information are as follows: "Medical card of inpatient patient"
(f. Ne 003/0), filled according to the requirements, including information about
the result of treatment (recovery, clinical condition improvement, clinical condi-
tion without changes, worsening of clinical status, compensation of chronic dis-
ease exacerbation, chronic disease subcompensation, fatal consequences), "Sta-
tistical card of the patient who left the hospital” (f. Ne 066/0), filled in according
to the requirements, "Extract from the medical card of the inpatient patient" (f.
Ne 027/0), "Procedure Log" with the patient's identification, "Diagnostic and
Treatment Card" according to the established quality indicators.

In health care facilities where clinical decision support systems are planned,
regulations of local level processes should be worked out and implemented in
accordance with the established requirements: clinical protocols of medical care,
drug lists, clinical routes of patients, technical standards for governing the main
and ancillary processes.

The local clinical care protocol is a document that defines the requirements
for diagnostic, treatment, prophylactic and rehabilitation measures, their interre-
lation and the sequence of implementation in a clinical facility. The local clinical
protocol allows physicians to apply the most clinically and cost-effective medi-
cines with the lowest side effects risk. The clinical route of the patient is an or-
ganizational component of the health care providing.
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The criteria for the care quality assessing are not only reference point for data col-
lection, but are also used as a guide for further evaluating the performance level of the
relevant process. These criteria are divided into organizational and technological. Or-
ganizational criteria make it possible to evaluate the degree of compliance with organ-
izational standards, and technological ones — with clinical regulations.

Therefore, clinical decision support systems are based on the knowledge of
the means of support and correction of patients' health, accumulate the results of
observations of changes in health state under different conditions, and make it
possible to evaluate the care delivery quality for the further improvement the
health care personnel. CDSSs are regarded as active knowledge systems that
allow using a range of professional expertise to generate specific medical sug-
gestions for diagnostic and treatment processes.

CONCLUSIONS

One of the important areas of eHealth development is to implement the informa-
tion systems for care quality managing based on modern information medical
standards. Creation and implementation of effective methods for identifying
diagnostic and monitoring treatment quality in hospital will foster optimization
and increase of their activity efficiency.

The use of the FHIR framework in the creation of information support sys-
tem for evaluating the care delivery quality enables to improve the data ex-
change quality and their processing for decision-making.
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MEPEXIJ] CUCTEM ITIJITPUMKU ITPUAHATTA KJITHIYHUX PILIEHb
B FHIR CTPYKTYPU JJIS 3ABE3IIEYEHHS AKOCTI MEJUYHOI JOITIOMOI'1

Beryn. Pedopma menuuHoi ramysi B YkpaiHi 3poOuiia MOMITOBX J0 PO3BUTKY €JIEKTPOHHOT
OXOPOHM 3I0pOB’S 1, SK HACTIIOK, CTBOPEHHS CHCTEMH MEIMYHHX PEECTPIB Ta
Creniai3oBaHuX MEAWYHUX 1HQOPMAIIHHUX CHCTEM MiATPUMKU (yHKI[IOHYBaHHS EPBUHHOI
Menu4HOi TornoMoru Tomo. OZHMUM 31 CTPaTEeTIYHUX HANPSAMKIB CUCTEMH OXOPOHH 3/10pPOB'S €
nouryk i BuGip epeKTUBHUX METO/iB KepYBaHHS SIKiCTIO MEIUYHOI JOIIOMOTH.

Mera cTarTi — aHajii3 yMOB Ta MOXJIMBOCTEH TpaHcdopmallii CUCTEMH MiJTPUMKH
MPUAHATTS KIHIYHUX PIlICHb 3 BUKOPUCTAHHAM CTPYKTYp iH(opmamiiiHoi mBuakomii Fast
Healthcare Interoperability Resources (FHIR) ms 3a0e3ne4eHHsT KOHTPOJIIO SKOCTI MEIMYHOT
JIOIIOMOTU.

PesyabTaTu. CydacHuii piBeHb pO3pOOJICHHST MEIMYHHUX 1H(POPMAIIHUX CHCTEM 3yMOBIIOE
3acTocyBaHHs MbkHapomHoro cranaapty FHIR — pecypc miBHmKoi B3aeMoJIii B Tay3i OXOPOHH
37I0pOB'sl, SIKMi BUKOPUCTOBYETHCS Ul OOMIHY JJAHUMU SIK MDK PI3HUMU CHCTEMaMH €JIEKTPOHHHUX
MEJIMYHUX 3allUCiB, TaK 1 MK PI3HUMH KOMIIOHeHTamMH oxHiei EM3-cuctemu, st craHmapTi3anii
iHTeponepabenbHOCTI. PO3MIsiHYyTO MOzIEnb Oe3repepBHOro MOMIMIICHHS SKOCTI MPOIIECY, BIIOMOT
sk muka Jleminra (Plan-Do-Check-Act (PDCA)), sikuii CKIIaJaeThest 3 YOTHPHOX CKIIAHHKIB —
TJIAHYBAHHS, BUKOHAHHSI, IePeBiPKH i BAOCKOHAJIEHHS [IHOTO MPOLIECY .

IIpoananizoBano xapakrepuctuku ctanaapty FHIR Ta Bu3HaueHo muiaxu TpaHchopma-
i CHCTEMH MIATPUMKH MPUHHATTS KIIHIYHHUX PIllIeHb HA OCHOBI IIbOTO cTaHmapty. OmnrcaHo
[oHsATTST abCTpakTHOTO BYy3Ja AaHUX, 3a0e3neueHHs TePMIHOJIOTIYHOI BiAmoBigHOCTI, IMmi-
nemeHTamnito Moneni ganux Workflow Ta iHmi ¢yHKIi Ta 3aBJaHHS CHCTEMH MiATPHUMKH
IPUHHATTS KJIIHIYHUX PILlIEHb.

BucHoBku. OHUM i3 BOKIMBUX HampsMiB po3BUTKY eHealth € BrpoBamkeHHs iH(GOpMaIiii-
HHX CHCTEM KEpPYBaHHS SKICTIO HaJIAHHSI MEIMYHOT JIOTIOMOTH Ha OCHOBI Cy4acHUX iH()OPMAIIHHIX
MeIMYHUX cTaHapTiB. CTBOPEHHs Ta BIPOBAKEHHS €()EKTUBHUX METOMIB MOHITOPHHIY (BHSB-
JICHHS) SIKOCTI JIIarHOCTUKHY Ta JIKYBaHHS CHPHUSTHME ONTHUMI3AIlil Ta MiJBUIICHHIO e()EKTUBHOCTI
IUSUTBHOCTI 3aKJIajliB OXOPOHH 3710poB’si. Bukopucranns cranmapty FHIR y crBopeHHi crctemMu
iH(OpMAIIHOT MATPUMKY JUIS OLIHIOBAHHS SIKOCTI HAJIAHHS TTOCIIYT Ja€ 3MOT'Y IOKpAIIUTH SIKICTh
00MiHY TaHUMHU Ta TXHe 00pOOJIEHHS U1 IPUIHATTS PillieHb.

Knrwwuosi crosa: eHealth, crpykrypu FHIR, cucrema migTpuMKH NPUAHATTS KITIHIYHHUX pi-
IICHb, KOHTPOJIIb SIKOCTI OXOPOHH 30POB'SL.
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TPAHC®OPMALMA CUCTEM TIIOAJEPXKHU I[TPUHATUS KIIMHUYECKUX
PEIIEHNU B FHIR CTPYKTYPbI IJI5I OBECIIEYEHU ST
KAYECTBA MEJUITMHCKOMU ITOMOIIU

CoBpeMeHHBIN ypOBEHb pa3pabOTKU MEIUIIMHCKUX HH(POPMALIMOHHBIX CUCTEM 00YCIIaBIIBa-
eT TpHMEHEeHHe MexayHapojaHoro cranaapra Fast Healthcare Interoperability Resources
(FHIR) — pecypc ObICTPOro B3auMOJCHCTBHS B 00IaCTH 3[paBOOXPAHEHHS, KOTOPBIH HCITO-
TB3yeTcs Ui oOMeHa TaHHBIMH KaK MEXIy Pa3IMYHBIMU CHCTEMaMH 3JIeKTPOHHBIX MeIHIIHU-
HCKHX 3allicel, TaKk U MEXIY Pa3INIHBIMA KOMIIOHEHTAaMH OJHON CHCTEMBI JUISl CTaHAAPTH-
3alUl MHTeporepadenbHOCTH. PaccMoTpeHa MoJenb HENpepbhIBHOIO yIyYIIEeHHs KadecTBa
npoiiecca, u3BectHas kak 1uki Jlemunra (Plan-Do-Check-Act (PDCA)), KOTOpBIi COCTOUT
U3 YeThIpeX YacTell — IIaHUPOBaHME, UCIIOJIHEHHE, [TPOBEPKA U COBEPIICHCTBOBAHHUE 3TOTO
nportecca.lIpoananusupoBansl xapaktepructuku crangapta FHIR u onpenenensr mytu Tpan-
chopMaluy CUCTEMBI MOAJEPKKH NPUHATHSA KIMHUYECKUX pEIIeHUH Ha OCHOBE 3TOrO CTaH-
napta. OnucaHbl MOHATHE aOCTPAKTHOTO y3J1a JaHHBIX, oOecredeHne TePMHUHOIOTHYECKOTO
COOTBETCTBHsI, HMIUIEMEHTAIMsI MoJelu NaHHbIX Workflow u npyrue GyHKMu U 3amaqn
CHCTEMBI IOANEPKKH MPUHATHS KIMHIYECKUX PEIICHUH.

Knrouesvie cnosa: snexkmponnoe 30pagooxpanenue, cmpykmypul FHIR, cucmema noodepoic-
KU NPUHAMUA KTUHUYECKUX peuenUll, KOHMpOb Kauecmed 30pagooxXpaHeHus.
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