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CREATION OF AN ELECTRONIC REGISTER IN THE HEALTHCARE SYSTEM:
IMPROVING THE EFFECTIVENESS OF GLAUCOMA MANAGEMENT AND TREATMENT

Resume: Glaucoma represents one of the major global health issues, being the second leading cause of irreversible blindness worldwide.
Insufficient early diagnosis and lack of long-term monitoring lead to the progression of the disease, thereby exacerbating the public health
issue. In Kazakhstan, the incidence of glaucoma and related disabilities have significantly increased, especially among the working-age
population, underscoring the need for improved ophthalmological care. The article highlights the importance of creating electronic patient
registries as a universal tool for improving the quality of medical care and disease management. Electronic registries allow for the
assessment of the real course of the disease, therapy effectiveness, treatment safety, and impact on patients' life expectancy. In Kazakhstan,
registries for other diseases are already operational, but there is no specialized registry for patients with glaucoma.
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JEHCAV/IBIK CAKTAY YKYWECIHE 3JIEKTPOH/IBIK, TIPKEJIMAI EH/IIPY:
[JIAYKOMAHLEI BACKAPY K9HE EMJEY TUIMALJIITTH APTTBIPY

Tyiin. [1aykoma osieMJieri KaHTBIMCBI3 COKBIPJBIKTBIH eKiHIIi jkeTeKuli ce6eGi GOJIbIN TabbIJATBIH JAEHCAYJ/bIK CaKTayJblH Herisri
xahaHJbIK MaceJsiesiepiHiy 6ipi Gosbln TabbLIaAbl. EpTe AMAarHOCTHKAHBIH JKETKIMIKCI3Airi xoHe y3aK Mep3iMJi 6akblaayJblH 60/IMaybl
aypyAblH epllyiHe oKeJlill, HITWXKeCIHJe KOFaMJbIK, JieHCay/blK MaceJseci Hauapsaaiabl. KasakcTaHzga rylaykoMaMeH aypyllaHAbIK >KoHe
MyreZieKTiK, acipece eHOeKKe KaGiJeTTi jkacTaFbl aZiaMJap apacblHAa aluTapJ/bIKTal ecTi, 6yJ1 0TaJbMOJIOTHSIBIK, KOMEKTI XKaKcapTy
KaXKeTTIiriH atan KepceTreZi.Makanaza MeAMIMHAJbIK KOMEKTIH CallachlH )KaKCapTy oHe aypysapAbl 6acKapynblH oM6e6an Kypasibl
peTiHAe HayKacTapAblH 3J€KTPOHJBIK Ti3iJiMAepiH KypyAblH MaHbI3AbLIbIFbl KOpCETiIreH. JJEeKTPOHADBIK Ti3igiMAep aypyAblH HaKThbl
aFbIMbIH, TepaNUsHbIH THIMALIrH, eMJey Kayinci3airin Garasayra MyYMKiHAIK 6epil, HayKacTapAblH eMip CYpy Y3aKThIFbIHA 9cep eTeji.
Kasakcranzga 6acka aypysap 6o#blHIIA TipKeJaiMZep JKYMbIC JKacaiabl, 6ipaK IJlayKoMaMeH ayblpaTblH HayKacTap YLUIiH
MaMaH/JaHAbIPbLIFaH TipKeJiM )KOK,

Ty#iHAil ce3aep: riaykoma, 3JIeKTPOH/bI TipKeJiiM, HayKacTap/bl 6aKpliay, JUHAMHUKaJbIK 6aKblIay, HayKacTap 6a3achl, COKbIPJbIK,
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CO3JIAHME 3JIEKTPOHHOI'O PETUCTPA B CUCTEMY 3/IPABOOXPAHEHUA:
[TOBbIIEHUE 3®PEKTUBHOCTHU YIIPABJIEHWA U JIEYHEHUA TJTAYKOMBbI

Pesome. [ylaykoma mnpejcTaB/isieT cO60H OJHY M3 OCHOBHBIX IJI0OGAJbHBIX NPO6JEM 3/paBOOXpPAHEHHUs], SIBJISASICh BTOPOH BeAyled
NPUYMHOW HeoGpaTHMOH csenoThl B MUpe. HeJjocTaTo4Hasi paHHAS JUarHOCTHKA M OTCYTCTBHE JJIMTEJbHOrO HaGJIOAEHUS NPUBOJAT K
NpOrpeccCHpoBaHUI0 60JIE3HH, B pe3y/IbTaTe 4Yero ycyryoJsercs obliecTBeHHass mpo6JeMa 340poBbs. B KasaxcraHe 3a6oJieBaeMOCTb
rJIayKOMOM M CBfiI3aHHasd C HeH WHBAJIMJHOCTb 3HAUYMTEJbHO BO3POC/IH, OCOGEHHO CpejAd JIML, TPYAOCHOCOGHOrO BO3pacTa, 4YTO
noJ4YepKUBaeT He0OX0AUMOCTb yJIydlleHHs1 0PpTalbMOJIOTHIEeCKOH TOMOIIK. B cTaThe Nofg4epKHUBaeTCs BaXKHOCTb CO3AAHUSA 3/IEKTPOHHBIX
pPETrMCTPOB NALMEHTOB KaK YHUBEPCAJbHOTO HWHCTPyMEHTa JAJif YJy4lleHUs KadecTBa MeJWLMHCKOW TOMOIIM M YHpaBJeHHs
3a60JIeBaHUAMH. JJIEKTPOHHbIE PETUCTPBI NMO3BOJISIOT OLEHUBATh peajbHOe TedeHHe GoJie3HH, 3P PeKTUBHOCTb Tepanuy, 6e30NacHOCTb
JIeYyeHUsl U BJIUSIOT Ha NPOJJOJDKUTEIBHOCTD XKU3HU NalueHToB. B KasaxcTaHe yxe QYHKIMOHUPYIOT PETUCTPBI N0 APYTUM 3a60JIeBaHUSM,
HO OTCYTCTBYET Cllel}HaIM3UPOBAHHBIH PErUCTp AJIs MALlUEHTOB C IJIay KOMO.
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Introduction: Glaucoma is a serious global health issue
and the second leading cause of irreversible blindness
worldwide [1-4]. Without proper early diagnosis and
treatment, particularly at the level of primary healthcare,
and frequent long-term  observation by an
ophthalmologist, glaucoma can progress and cause
irreversible vision loss and blindness, exacerbating an
already serious public health problem [5].

In Kazakhstan, glaucoma is one of the main causes of
blindness and visual impairment, with a rising trend in
incidence [6]. The incidence of glaucoma in the Republic
of Kazakhstan has increased by 25% over the last 10
years, and disability has increased by 3.7 times, moving
from the fifth to the second place. Every fifth visually
impaired person due to glaucoma (21.6%) is of working
age, moreover, almost a third of glaucoma patients are
recognized as first-group disabled due to complete or
near-complete vision loss at their initial assessment [7, 8].
The demographic characteristics of the population of the
Republic of Kazakhstan are marked by an increasing
proportion of elderly people in the population and an
increase in the share of glaucoma as the population ages.
Analysis of the absolute incidence and prevalence of
glaucoma over the years, as well as the calculation of
these indicators per 1000 population, confirms the
growth of glaucoma in Kazakhstan - against the
background of an aging population.

Improving the quality of ophthalmological care that takes
into account the needs of both patients and
ophthalmologists is a sound strategy. One of the universal
tools of the healthcare system is the patient registry [9,
10]. A registry is an observational study that serves four
purposes: describing the real course of the disease;
determining the effectiveness of therapy and/or defining
the cost-effectiveness ratio; assessing the safety of
therapy; evaluating the effectiveness of therapy and the
life expectancy of patients [11-14]. It is conducted over a
long period, allowing for the assessment of long-term
outcomes. In the Republic of Kazakhstan, such
observational studies can contribute to rational planning
and budget use, and to the improvement of preferential
drug provision for patients with costly and rare diseases.
Currently, in Kazakhstan, there are registries such as: the
registry of pregnant women and women of childbearing
age, the National Registry of Diabetes, the electronic
registry of cancer patients, and the record of patients with
chronic kidney disease. According to our observations
and preliminary research, there is no electronic registry
for glaucoma patients in our country. There are reports of
glaucoma patient registries in many European countries,
Australia, New Zealand [15], the Russian Federation [16],
and in Uzbekistan[17] . In our country, there has been an
increase in disability and disease rates across all
indicators over the last 5 years. Therefore, the formation
of a glaucoma patient registry for the Republic of
Kazakhstan is necessary for accounting and effective
analysis.

The creation of electronic registries will allow for an
objective assessment of the growth in disease incidence
both in specific regions and at the country level, taking
into account the characteristics of the disease's course,
and to have information on statistical indicators in real-
time [18-21] . Making correct and timely management
decisions affects the further tactics of patient
management and the reduction of disease rates. The
electronic registration of patients is especially important
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for optimizing the process of providing high-tech care to
the population, as well as for accounting for expensive
drugs [22]. The automation of electronic patient records,
i.e, the creation of automated registry systems for
glaucoma patients for Kazakhstan's healthcare system, is
a relatively new tool for modernizing healthcare
organization.

The creation (and in many aspects, the revival) of a
system for the early detection of primary glaucoma is a
pressing task in Kazakhstan today. The main aspects of
dynamic observation of a glaucoma patient include
selecting adequate therapy to achieve treatment goals,
timely identification of indications for other treatment
methods, overall health improvement, treatment of
comorbidities affecting the course of glaucoma, educating
the patient on self-monitoring techniques, the
methodology of instilling drops and taking other
medications, and optimizing work and lifestyle regimes.
Making correct and timely management decisions impacts
the further tactics of patient care and reduces the rates of
disease, disability, and premature mortality. One such
important tool for addressing this issue is the creation of
an electronic registry of patients with glaucoma.

Modern medicine is aimed at increasing the effectiveness
and safety of treatment. For this purpose, the healthcare
sector is standardizing the services provided and
treatment methods. The introduction of patient registries
for various nosology’s can be a tool that allows addressing
these tasks. In the Republic of Kazakhstan, the creation of
patient registries can contribute to rational budget
planning and the improvement of drug provision for
patients with rare diseases and/or expensive treatments.
Moreover, maintaining a patient registry facilitates
dynamic observation of patients with chronic diseases to
timely detect recurrence or evaluate the effectiveness of
different treatment methods. The development of a
patient accounting system can be used and implemented
at any level of medical care, regardless of the patient's
location, to ensure continuity in the activities of medical
institutions.

A patient registry is a system for collecting information
about patients with specific diseases, in a particular
clinical status, or having received/are receiving the
necessary treatment and are registered in the healthcare
system [15, 23]. The most accurate definition of "patient
registry,” from the perspective of pharmacoepidemiology,
is as follows: it is a prospective observational (cohort)
study of patients with a specific disease, certain risk
factors, or the same clinical condition [24].

In the modern world, amidst a vast amount of
information, there arises a need for systematization and
simplification of data acquisition. In neighboring
countries of Kazakhstan, there is information about the
implementation of various patient registries for different
nosology depending on the need to control the
effectiveness of treatment and the course of the disease.
In ophthalmology, the issue of creating patient registries
for glaucoma remains current to this day. However, there
are still no unified approved protocols for managing
patients with many ophthalmological diseases. This is
because most eye diseases result from changes in the
body as a whole. Therefore, to assess the local
ophthalmological status, it is often necessary to analyze
information about the condition of other organs and
systems.



£ oTU3MONYNIbMOHONOr A

In many countries, studies have been successfully
conducted on creating electronic registries for patients
with glaucoma (in the Republic of Uzbekistan, there is a
"Glaucoma Patient Dispensary Card," designed to record
and analyze the main clinical and statistical indicators of
this disease [17]; in Europe - Open Eyes; in the Russian
Federation [25], and in the Republic of Bashkortostan -
an automated registry for patients with glaucoma [10]).
Unfortunately, the overall situation with registries in
Kazakhstan remains complex. To date, there is no unified
database for patients with glaucoma. The reasons can be
attributed to the lack of "network" exchange and analysis
capabilities and the presence of only data on local
prevalence. The issue of implementing the start of data
entry at the local level to create adequate and timely
patient routing is of current importance.

A registry for patients with glaucoma will increase
patients' knowledge and awareness of glaucoma and its
associated risks, improve access to glaucoma screening
through early detection and treatment at the community
level, enhance subsequent ophthalmological care, and
potentially reduce unnecessary suffering and disability. It
will also influence health-related behaviors in patients

with glaucoma and ensure the continuity of
ophthalmological care for adults under dynamic
observation [26]. As a result of monitoring the

effectiveness of outcomes, the registry will provide
valuable information about the value of the targeted
glaucoma detection program at the community level in
urban settings.

Utilizing public health strategies, the registry will aim to
mobilize local institutions for planning, development,
implementation, and evaluation of an integrated targeted
intervention at the level of primary healthcare, with the
goal of improving the detection, management, treatment,
and subsequent ophthalmological care for people at high
risk of glaucoma.

The initiative to create an electronic registry for patients
with glaucoma in the Republic of Kazakhstan is aligned
with global trends in medicine and healthcare. It focuses
on developing and implementing advanced approaches
and methodologies to combat non-communicable
diseases, particularly glaucoma. It is important to note
that the WHO European Regional Office places special
emphasis on developing strategies to improve the
expected lifespan and quality of life of the population,
including disease prevention at the population level. A
key aspect is the active involvement of groups and
individuals at high risk, as well as the integration of
policies and practices aimed at preventive measures
against neurotic disorders.

The program for the early detection and treatment of
glaucoma aims to determine the current prevalence of the
disease among the population, focusing on high-risk
groups. This includes taking into account racial, ethnic,
gender, and age characteristics, as well as eliminating
barriers to access ophthalmological care. In the long term,
this initiative seeks to reduce the level of disability and
the economic burden caused by vision impairment due to
glaucoma, thereby reducing disparities in the
population's eye health.

Objective: The creation of an electronic registry for
patients with glaucoma is aimed at reducing morbidity
and preventing cases of blindness by developing and
implementing an effective strategy for controlling and
managing public health. This involves providing
comprehensive preventive and therapeutic services for

66

NO1 (43) 2024 |

glaucoma patients. The implementation of such a registry
is directed towards improving the monitoring and
observation process for patients at the primary level of
healthcare, thereby enhancing patients' quality of life, as
well as the social, medical, and economic efficiency of the
healthcare system through optimized resource
management and coordination of the treatment process.
Results and discussion: In the modern view, the
glaucoma registry is an automated information and
analytical system for clinical and epidemiological
monitoring of glaucoma throughout the country, which
provides for monitoring the patient from the moment of
his inclusion in the registry and throughout the entire
period of the disease, registration of the stage, course
options, the presence of concomitant diseases, diagnostic
parameters of progression, evaluation of the effectiveness
of therapy in dynamics, as well as analysis of dispensary
observation. In addition to its practical significance as a
basic statistical tool, the register provides a unique
analytical  platform  for evaluating not only
epidemiological information, but also many other
medical, organizational and scientific aspects, including
determining treatment costs, planning the provision of
medicines and personnel.

To increase its effectiveness, the patient registry will
allow:

1) automate the transfer of clinical data from patient to
doctor;

2) provide the doctor with information about patients
who have not received medical care that meets clinical
guidelines and standards;

3) develop forms of operational reports containing
information about the current state of medical care to the
patient;

4) organize patient reminder systems;

5) identify patients with a high risk of disease
progression and complications.

Patients with glaucoma under dispensary observation in
the Republic of Kazakhstan will be included in the
registry. Clinic doctors will fill out the data on an
electronic medium. In addition to basic patient
information (gender, year of birth) and disease
information (stage for each eye, duration of the disease,
presence of blood relatives with glaucoma), information
about the therapy being conducted will be entered. Based
on the National Guidelines for Glaucoma 2015, the
Ministry of Health of the Republic of Kazakhstan will
develop a registry for patients with glaucoma. The
registry will consist of 6 parts. The first part will contain
information about the patient, their personal data, social
status; the second part will include data on dispensary
observation; the third will present information about
complaints, medical history, and data from conducted
studies; the fourth part will include concomitant
ophthalmological and somatic diagnoses; the fifth part
will detail the prescribed treatment; the sixth part will
provide information about ocular hypertension, which
may progress to glaucoma. All clinical signs will be
registered at the beginning of observation and during
subsequent examinations, allowing for monitoring of the
disease's progression.

The use of the registry will allow for the assessment of the
disease progression dynamics, comparing past clinical
data with current research outcomes. Utilizing the
registry will simplify the work of primary healthcare
providers and ophthalmologists in terms of selecting,
sorting, and analyzing data, and allows for the
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presentation of obtained results in a visually
comprehensible form, such as diagrams. To save time in
medical documentation, it will be possible to
automatically print any information, including special
consultative conclusions about each examined patient.
The program will be protected by access restriction
passwords. The registry interface will be intuitive and will
not require special computer skills, allowing even a
novice user to operate it. The software will include
contextual tips for each indicator. The registry software
will offer the capability to work in both text and graphic
modes. Key sections will be highlighted:

e Aregistration block with demographic (static) data;

e A registration block with clinical (dynamic) data:

patient examination data, results of diagnostic
procedures;
e Therapy monitoring (medication, laser, surgical
treatment);

e Monitoring of dispensary observation with visit dates
for dispensary examinations.

For data quality control, a protocol and instructions for
working with the registry will be developed. A multi-level
data quality control system will be established, enabling
statistically sound analysis of the information.

e First level (online input control): A program that
operates during information entry, ensuring data input
format restrictions, checks data for allowed values and
boundaries.

e Second level (offline data compatibility check): A
program that analyzes the entire volume of data to find
discrepancies. At this stage, numerical and logical checks
of the consistency of different parameters (database
fields) are conducted. Integral characteristics of data
completeness and quality are also calculated. This check
analyzes the presence or absence of key parameters. The
logical relationship of entered dates (consistency of
dates) is verified.

e Third level: External selective data audit. Based on the
results of the first two levels, if the data quality and
completeness ratings are low, a decision may be made to
investigate the reasons for the low level.

The research team will have different levels of access to
the registry database:

e Database administrator - full access to the registry
database (modifying the registry structure, changing the
software);

e Workstation operator - glaucoma department
ophthalmologist - reading, updating, deleting database
records only of the corresponding department involved in
the registry operation, processing data by department;

e Heads of departments involved in the registry
operation - reading, analyzing records by a specific
department or across the entire registry database.
Conclusion. The use of an electronic registry in the
Republic of Kazakhstan will enable visual control over the
dynamics of the glaucoma process (transition from stage
to stage), improve the quality of dynamic observation of
patients with glaucoma, and identify patients who have
not appeared for their appointments in a timely manner.
The Registry will allow for the documentation of the
treatment methods used and their effectiveness, as well
as the frequency of use of each method. At any time, it will
be possible to conduct an accurate analysis of the number
of dispensary patients, observation results, the dynamics
of dispensary care (transition from group to group), and
its effectiveness. The creation of an electronic registry for
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patients with glaucoma will: enhance the effectiveness of
dynamic observation of patients with glaucoma and their
relatives at risk of developing this disease, standardize
the information contained in the database, conduct
statistical analysis of indicators with an assessment of the
disease prevalence in the region, quickly and in any
volume obtain necessary information, monitor the
disease, maintain complete continuity in the management
of dispensary work based on a unified, standard
document, including when changing the place of
residence, and use the information stored in databases for
epidemiological, medical-environmental, and scientific
research.
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ABTOpJIapAbIH, Yeci. BapsblK aBTOp/Iap OChI MaKaJaHbl XKa3yFa TeH Adpexe/ie KaTbICTHI.
Myazesiep KaKTBIFBICHI — MaJIiM/Ie/ITeH JKOK. Bys1 MaTepuas 6acka 6acelibIMAap/a Kapusiylay YIIiH GYPbIH MaJliMJe/IMereH joHe 6acka
6acbUIBIMJAP/bIH, KapayblHa YChIHBIIMaraH. OCbl JKYMBICTBI XKYpridy Ke3siHZe ChIPTKbl YHBIMJAAp MeH MeJUIMHAJIBIK OKiNJIKTepAiH

Kap>KblJIaHABIPYbI )KacaJIFaH XOK,
Kap:Kbpl/1aHABIPY - XKyprisisiMei.

BkJ1aJ aBTOpOB. Bce aBTOpBI IPUHUMAaJIM PABHOCUJIbHOE Yy4acTHe IPY HalMCAaHUU JaHHOH CTaThH.
KoHQIMKT MHTEepecoB - He 3asiBJieH. /laHHBIM MaTepuas He ObLI 3asBJIEH paHee, /s MyGJIUKallUH B IPYTUX U3LAHUAX M He HAXOJUTCS Ha
paccMOTpPEHUH JIpYyTUMH U3/iaTeabCcTBaMy. [Ipy npoBeJieHUN JaHHOHW paboThl He 66110 GUHAHCUPOBAHUS CTOPOHHUMHU OPraHU3alUsAMHU U

MeJULUHCKUMHU NPe/ICTaBUTEIbCTBAMHU.
dUHAHCUPOBAHHUE — He IPOBOAUIOCh.
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