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EXPLORING THE USE OF ELECTRONIC MEDICAL RECORDS FOR
PATIENTS
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The article is devoted to the study of the information system of electronic medical records of patients in
order to improve the work of the ambulance service. Scientific research in the field of medicine is given.
This article discusses medical information systems and the principles of their functioning. It also shows
the process of effective work due to medical information system. A user-friendly interface is used. The
following functions are touched upon: elimination of paperwork, transition to electronic system, additional
medical services. All available methods are presented, which are the key factors in optimizing all medical
processes. Also considered options for modeling and system development, taking into account all the relevant
issues of automation of medical information systems. The developed information complex can be used both
in polyclinics and in pharmacies, as well as individually for patients. The article deals with the study of
electronic medical records system. In this work developed a medical information system and ER system as
an application. The possibility of processing, storing and conveniently viewing the created data system is
provided.
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'Kazakcran Pecrry6uikachl FbUIBIM jKoHE KOFaphl OiliM MUHMCTPITINi AKIIapaTTHIK KOHE ecerTeyill
TEXHOJIOTHsUIap MHCTUTYTHI, Anmarsl, Kazakcran,
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Makana xefen xKopIeM KYMbICBIH KaKcapTy MaKcaTbHJa MAalMEHTTEPIiH JMEKTPOHIbIK MEJUIIMHAIIBIK,
KapTachH XYPri3ydiH aKMapaTThIK, XKYHECiH 3epTTeyre apHaaraH. MenIMHA calachlHAAFbl FRUTHIMU 3€pTTe-
yrep KenripiireH. bBys Makanaga MeIUITMHABIK, aKIIApaTTHIK, XYHenep skoHe ONapIblH KYMBIC iCTey ITpHH-
LUNTepl KapacThIPbUIAAB. MeauIuHabIK, aKapaTThIK, )KYHEeHIH apKacklHIa THIM/IL KYMBIC TIPOIIeCi e Kep-
cerinren. ITaiimananyibira bIHFARIB HHTEp(Eic Koaaanbuiabl. Keneci hyHKIpsIap Ko3rauaapl: Kara30acThl-
JIBIKTHI KO0, IEKTPOH/IBIK, JKYyiere Kelny, KOChIMINA MeAUIMHAIBIK Kbpi3MerTep. Kasipri yakpiTra Oapiibik
MeTUIMHATIBIK, TIPOIeCTeP/Ii OHTAMIAHABIPYABIH HETi3ri (pakTopIapsl OO TaOBUIATHIH OAPIIBIK, KO KETiM/Ii
omictep ycoiHbUaH. COHIal-aK, MeIUIMHATBIK, aKIIAPATTHIK, KYHenep/li aBTOMATTaHIBIPYAbIH OApITBIK 63eK-
Ti MocesielepiH ecKepe OTHIPHII, JKYHeHI MOAENbICY KoHe a3ipiiey HyCKalaphl KapacThIPbUFaH. O3ipJeHim
JKaTKaH aKIapaTThIK KelleHAi eMXaHanapia Aa, JopixaHajJapaa J1a, MalyeHTTep YIIiH A€ jKeke MaifanaHyra
6oapl. Makana/ia 3JIeKTpOH/Ibl MEIMLIMHAIIBIK, Ka30asap KyHeciH 3epTTey KapacThipbuiaabl. Byt xxymbicta
KOCBIMIIIA PETiHJIe MEJUIIMHAIBIK, aKIApATThIK KYHe kKoHe kKeIen xKapAeM Kyieci kacanapl. Kypbutran ae-
PEKTep KYHECIH eHAeY, CaKTay KOHE bIHFAWJIbI Kapay MYMKIHJII KapacTbIPbUIFaH.

TYﬁiH coe3Aep: KeaC KIPAEM, SJICKTPOHAbI MEAULIMHAJIBIK >1<a36a, MEOULHa, Ilapi-)l@pMeK, BeO-caiT.
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Crarbsl IOCBAIIEHA M3Yy4YEeHUI0O MH(OPMAIIMOHHON CHCTEMbI BEICHHUS SJEKTPOHHON MEIMIIMHCKON KapThl
MALMEHTOB C LIEJIbI0 YJIydlleHHus1 padoThl ckopoi momomy. [IpruBeneHsl HaydHble MCCIeIOBAaHUs B 0ONACTH
MeJULIMHBL. B 1aHHOM cTaThe paccMaTpHBAIOTCS MEAUIMHCKKME MH(OPMAIMOHHbIE CUCTEMBl U IPUHLIMIIB UX
(ynkuronnpoBanusi. Takxke nokasaH npouecc 3pdekTuBHOI paboThl Gnarogaps MEAMIMHCKON nHpopma-
LIMOHHOW cucteMe. Vcnonb3oBaH ynoOHBIN nHTepdelic. 3aTparuBaioTcs cieayiomue (QyHKIMI: yCTpaHeHHe
OYMaKHOH BOJIOKHTBI, ITEpeX0[] Ha JIEKTPOHHYIO CUCTEMY, HOTIOJIHUTEIbHbIE MEAULIMHCKUE YCIyri. B Hacto-
siiee BpeMs NIPEICTAaBJIEHBI BCE JOCTYITHbIE METO/bl, KOTOPBIE SBJISIOTCA KJIIOUEBBIMU (PaKTOpaMy ONTHMH3a-
IMM BCEX MEAMIIMHCKUX MpoleccoB. Takke paccMOTpeHbl BAPUAHTHI MOJIEIMPOBAHKS M pa3pabOTKH CUCTEMBbI
C YYETOM BCEX aKTyaJIbHBIX BOIIPOCOB aBTOMATH3alM1 MEJUIIMHCKAX MH(MOPMALIMOHHBIX cucteM. Paspadarsi-
BaeMblil MH(POPMALIMOHHBIA KOMITIEKC MOKHO HCIIONB30BaTh KaK B MOJIMKJIMHUKAX, TaK M B allTeKax, a TaKke
MHIMBUIYaJIBHO [UIS TALIMEHTOB. B cTaThe paccMaTpuBaeTcs NCClieJOBaHNE CUCTEMBI SJIEKTPOHHBIX MEIUIIH-
CKMX KapT. B naHHO# paboTe pa3paboTaHa MeAMLIMHCKas HH(pOpMaLOHHas cucteMa 1 cuctemMa CKopoi 1o-
MOIIM B KauecTBe MpriIoxkeHus. [IperycMoTpeHa BOBMOKHOCTb 00pabOTKHU, XpaHEHHU s ¥ yIOOHOTIO TPOCMOTpPa
CO3/IaHHOH CUCTEMBI JaHHbIX.

KuroueBsble cioBa: ckopas OMOIIIb, SJEKTPOHHAS MEAUIIMHCKAs KapTa, ME/IMIIMHA, JIeKapCTBa, BeO-CauT.

Introduction. There are many automated control 6. structuring and standardization of medical
systems designed to automate the work of emergency information for electronic exchange of medical
stations and departments, but they are mostly documents
expensive tools and require expensive equipment
and skilled professionals. This raises the challenge of
creating an automated workstation for an ambulance According to electronic medical records
dispatcher "ambulance". In recent years, not only management, when developing new rules, they
has the number of computer equipment in medical should include balanced requirements for technical
institutions increased, but also the quality of means used in combination with carefully considered
communication has improved significantly, allowing organizational measures.

the system to move to a web-based platform. The Development of a web application for the
complexity of managing and maintaining the current  ambulance medical information system, which allows
version of the system does not allow it to be used (o automate the work of an ambulance dispatcher in
in small, private and remote medical institutions, private and remote municipal health care facilities
which makes it difficult to automate the exchange of  with the ability to work remotely. It is designed
information. The transition to the Web platform will  to increase the productivity of ambulance workers
allow to expand the range of medical organizations and reduce processing and data entry time. It also

7. principle of systematic sufficiency

and implement the system [1]. provides various opportunities for immediate contact
Theoretical methods and research analysis were with ambulance staff.
developed as a research method. Theoretical methods Materials and methods. The general system

of research allow you to systematize information, and the medical laboratory information system can
reveal the nature of various phenomena and objects, be integrated with modern medical equipment. In
to identify relationships between processes. 7 main  addition, medical IS make it possible to promptly

problems and 7 principles of their solution: bring general statistics about the state of health of
1. The lack of the principle of normative regulation the population to municipal authorities and other state
and incentives to conduct EMC. institutions. In this connection, the electronic medical

2. Problems and principles of integrated document record is used.

management in medicine. The main goals of the electronic medical record:
3. legal significance * To collect and store electronically as much
4. ensuring of reliability and rules of collective work information as possible about a specific person's
health;

5. defining the right of access to electronic medical
document * Promptly provide access to this information to
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authorized medical workers, the individual himself
and his authorized representatives in the most
convenient and accessible form for a particular
user;

Creation of specialized electronic services based
on this information, aimed at medical personnel,
at the individual himself, and providing improved
safety and quality of medical care, as well as
improved quality of life and health of citizens [2].

These software packages offer the optimal solution
for preparing reporting documents and, in the opinion
of many users, are a necessary component of any
ambulance station. But not every ambulance station
allows for the implementation and maintenance
of these software packages. As before, the main
problem of widespread implementation of these
systems and their analogues remains the limitation
of financial availability of these programs at the
municipal level.

The next step is to describe the Web technologies
for creating an electronic medical record information
system for patients. The server-side programming

language for Web applications is Python. Python
is an interpreted, interactive, object-oriented
programming language. It is created in the django
framework to create web applications with little
code. A database is used to systematically store an
array of data collected and easily accessible by an
authorized user. It is stored to retrieve the necessary
data from the database as needed. Therefore, the
database was implemented using a SQLite database.
The client part and GUI were implemented using
JavaScript language, which allows for a user-friendly
and responsive interface. This allows users to access
and interact with basic data in the database. These
actions can range from simple data querying to
defining database schemas that radically affect the
database structure.

Results and discussion. According to electronic
medical records, when new regulations are
developed, they must include balanced requirements
for the technical means used, combined with
carefully considered organizational measures (Fig.

1.

pl
drug provision

opnres consultation

Figure 1 - Vision for the medical center portal

Information system for electronic medical records
of patients before compiling the technical part of
the web-application, it is necessary to define the
requirements to the web-application.

The following requirements apply to a web-

based information system for maintaining electronic
medical records:

e Patients must be able to provide complete
information;

* Patients should be able to register and then log in
to the system;

information about the patient, records of doctor's
visits should always be available in the personal
account;

the doctor must be able to see the patient's medical
history, to make records in the medical history;

the administrator of the web application must be
able to view, customize information about patients
and doctors and arrange for the patient to contact
the doctor.

the administrator and physicians need to have
separate registration and login pages.
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Figure 2 - Medical Web Application Connection Diagram

The web-based patient application contains an
electronic health record, as described in the previous
electronic health record in addition to including other
types of services(Fig. 2). This system establishes
communication with institutions that have access
to internal data. Through the outpatient clinic,
pharmacy, and laboratory, certificates issued by
the doctor are indicated. The service and medical
research departments also have the ability to obtain
the necessary data [3-4].

Each patient has a unique opportunity to receive
the following information:

About the ambulance

The emergency and emergency medical service is an important link

in the healthcare system. its main task is to protect the sick and
suffering pre-medical treatment aimed at maintaining and

maintaining the vital functions of the body for the provision of

medical care and the provision of qualified and specialized medical

care in a short time delivery to the hospital.

Protecting people’s health by providing services that meet
the affordable and modern professional and technical level

of emergency medical services

The mission represents a set of entrepreneurial
opportunities of the strategic goals, patient-oriented
priorities of the city Emergency Hospital, developed in
accordance with the program for the development and
reform of the healthcare system approved by the president

and the Government of the Republic of Kazakhstan.

* Information about the prescription written by the
attending physician;

¢ Vaccination schedule;

¢ Information about pharmacies that provide free
medications;

« diagnoses;

hospitalization records.

The information received cannot be processed. For
visitors to the e-Health Passport, only training mode
is available.

Figure 3 - "About the ambulance"

Under the ambulance data, we can see our mission,
the staff. If we click on it, we can see information
about it (Fig. 3).

The ambulance is an emergency medical service.
Therefore, the emergency medical service is of great
importance in the health care system. Its mission is
to protect people's health by providing services that
are affordable and meet the current professional and

technical level of emergency medical care.

Types of service we provide:
* diagnosis and emergency care;
¢ Doctors who are invited to come to the home;
« full supervision.

For more information, click on the button to
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see the types of services. Long-term hospital care o letter.
provides long-term care measures for patients who

o » o . . Communication
are in serious condition. Specialized care is provided
with full monitoring of patients in need of medical =~ Name surname
care. Along with sleepwalking, each place of care was Your name Your surname
also fully monitored by medical transport [5-6].
Number

Providing first aid to patients in need of emergency
care, through a set of diagnostic and emergency Your nurmber
services of a comprehensive type for those who
are referred. Median locations through house call
physicians are for regular patients in certain rural fouradd
areas and patients who must be checked regularly
over a period of time [7-8].

Address

&
o
@
&

Complaint

Health complaint

In the event of a specific emergency, by visiting
the site, you can go to the emergency communication
menu and drop off an application (Fig. 4). The
following form is required to be filled out in
full. They:

¢ first name;
* your last name;

« your phone number; Figure 4 - Emergency communication menu

Django administration WELOOME, ADMIN. VIEW SITE / GHANGE PASSWORD / LOG GUT]

Home > Ambulance > Medicines

Start typing to fifter_

Select medicine to change

2D o Action: ~|[ Go | 00f 20 selected
Messages +Add

O o name FIRSTRECEPTION  ADDRESS pHoTO

O 34 MEDBRAND'  Ansaukei Mexesowaii.  hittps/fi g

vemMuHanoK  KZT Wesueroic k-

Groups +Add opranoix ci13
Users +Add

[ Ntnainerenit

Figure 5 - Representation of saving in the database

Select message to change
Action: — | Go 0of6selected
(m] D SURNAME NAME ADDRESS NUMBER MESSAGE STATUS
O 8 Edil Ayanat Samal 4 87452147645 Head New appl
o 7 Kairat Merey Thstak 87479168012 Heart New appl

Figure 6 - Storing in the database

The completed emergency form goes into the database.
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Change message
Message object (8)
Name: Ayanat
Sumame Edil
Number: 87452147645
Address Samal4
Message: Head

New appl

Status:

Figure 7 - Changing the status in the database

You can change the status of incoming data in the
database. Also saves again, changing the status(Fig.
5-6).

You can change the status in the data. The status
consists of:

* new request;

Select message to change

Action: v|| Go | Dof6 selected

D SURNAME NAME ADDRESS

dil Ayanat Samal4

O O Q

8
7 Kairat Merey ThAstak

NUMBER

87452147645 Head

87479168012 Heart

* sent;
* completed;
* invalid application.

For example, highlight the status "sent" and click
the "Save" button. At this point, the status of the data
sent to the database changes (Fig. 8).

MESSAGE sTaTUs
New appl

New appl

Figure 8 - Database when changing and saving the status

The results of the study show that the web
application, working through a medical information
system, has the ability to communicate with patients.
As a result of the work the following results were
achieved:

- Subject area analysis and problem statement;

- analysis of existing software for the automation
of emergency medical care;

- definition of requirements to the developed
software.

The sent protocol is processed in the database and
is in the row of new letters. In this way, patients
can report their illness in advance. This will not
only eliminate paperwork at medical centers, but also
make the work of medical professionals easier. As
a result, efficiency is increased and the quality of
work is improved through possible implementation
in remote and small medical centers.

Conclusion. The module was developed using
web-programming technologies. The client part and
the graphical interface were implemented with the
help of JavaScript language, which allowed to get
a convenient and responsive interface. The server
part was implemented in python with the help of a

framework.

The result of the work is a full-fledged web
application with the possibility of implementation in
remote and small medical institutions.

An outpatient record in any paper form, that is, a
patient's records of illness, treatment, are compiled
by a person since childhood and are updated
over time. However, the most well-known negative
properties of paper documents are obsolescence and
high probability of loss. That is why now, in the
course of information technology development, it
is more and more common to develop electronic
versions of such documents.

The EMR can be used in any medical facility.
When using this system, all processes that take place
will be exactly the same as when an outpatient record
is created and maintained. That is, the administrator
of the institution first registers the patient, and then
the patient's personal account appears. Then personal
meetings are held with the doctor, as a result of which
the doctor registers the necessary records - diagnosis,
prescriptions for treatment, necessary documents in
the EMR, and information about this record appears
in the personal office of both the patient and the
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doctor and administrator, in the form of an EMR and SQLite databases and programming languages.
record. These appointments will be held and the In doing so, choosing the necessary languages to
patient's EMR will be filled out. create the site, it stopped at the pros and cons of the

While doing this article, I delved into Python language.
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