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USAGE OF INFORMATION SYSTEM IN SPHERE OF MEDICINE
TO IMPROVE EFFICIENCY OF STERILIZATION PROCESSES

This article examines the critical role of sterilization in healthcare,
emphasizing its importance in preventing Surgical Site Infections (SSIs),
which are a leading cause of postoperative complications worldwide. It
highlights the disparities in sterilization practices between Low and Middle-
Income Countries (LMICs) and High-Income Countries (HICs) due to economic
constraints and varying access to technology. The article explores the
potential of developing a globally accessible information system for
sterilization management, sponsored by the World Health Organization
(WHO). Such a system could offer customizable, efficient solutions tailored to
the resources of different healthcare facilities, enhancing patient safety,
reducing SSIs, and positively affecting both global healthcare and economic
outcomes. The long-term benefits include lower infection rates, reduced
healthcare costs, and improved public trust in healthcare systems.
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Background

Sterilization is the process of eliminating all forms of microbial life,
including bacteria, viruses, fungi, and spores, from medical instruments
and surfaces to ensure they are safe for use. It is a critical process in
healthcare that is present in the surgical life cycle in each and every
country in the world. When talking about surgery, sterilization is not
a precaution but a necessity. Any fault or deviation from the strict
requirements will probably result in a variety of dangerous situations
that may lead to the death and severe injuries of a patient as well as a
doctor. The importance of sterilization processes is confirmed by
various healthcare organizations worldwide, including the World Health
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Organization. They officially launched a course in 2020 divided
into sterilization and decontamination of instruments and medical
devices (World Health Organization).

Results

Problems that we are facing nowadays are usually connected to the
quality of sterilization, which varies across countries, largely due to
their economic status. Countries are often categorized into Low and
Middle-Income-Countries (LMICs) and High-Income-Countries (HICs)
based on their gross national income (GNI) per capita. The World
Bank (table 1) defines Lower middle-income economies as those with
a GNI per capita between $1,136 and $4,465; upper middle-income
economies are those with a GNI per capita between $4,466 and $13,845;
high-income economies are those with a GNI per capita of $13,846 or
more, according to the World Bank Country and Lending Groups
(The World Bank, n. d.1; n. d.2).

Table 1
Country category by GNI per capita
(The World Bank, n. d.1)
Country categor Minimum Maximum
ry gory GNI per capita GNI per capita

Low aqd Middle-Income- $1.136 $4.465
Countries

Middle-Income-Countries $4,466 $13,845
High-Income-Countries $13,846 -

LMICs frequently face challenges such as insufficient funding,
which leads to outdated equipment, low-trained inexperienced staff,
which negatively affects the quality of sterilization processes. Unlike
LMICs, HICs typically allocate more resources to the research and
development of high-efficient sterilization technologies, which results
in lower surgical site infections (SSI). SSI are one of the most common
and dangerous complications that arise from inadequate sterilization.
That can cause the development of pathogens that infiltrate a surgical
wound, causing inflammation, delayed healing, and, in severe cases,

426



sepsis or death. Surgical site infections are considered the reason for
most postoperative deaths. Generally speaking, postoperative death is
the third leading cause of death worldwide, accounting for 7.7% of
global deaths in 2016 (Cura, 2023), which makes sterilization nowadays
one of the most important.

Statement of the problem. Even in developed countries, like the
United States, which is considered as a High Income country according
to The World Bank: (The World Bank), SSI affects thousands of
people each year (Cura, 2023). Despite achieved progress in the field
of medical technology and sterilization, these infections remain a non-
solved problem, underscoring the importance of continuous improvement
of current sterilization practices. However, the current difference in
efficiency of sterilization processes is clearly visible: infection rates in
LMICs can reach as high as 70%, compared to 1.2%-5.2% in HICs,
including the US (Cura, 2023).

Ukraine, according to the World Bank's 2024 data (The World Bank,
n.d.), is classified as an Upper-Middle-Income Country (UMIC),
which is still is a part of the LMIC group. The Ukrainian healthcare
system underwent significant reforms in the last 5 years and became
more transparent and digitalized, which positively impacted disease
control efficiency, but still faces challenges typical of LMICs. These
include underfunding and outdated medical equipment, especially in
rural areas, leading to a heightened risk of hospital-acquired infections
(HAIs) and SSIs. While urban hospitals in Ukraine may have access
to modern sterilization technologies, the disparity between rural and
urban healthcare facilities is more visible and often results in
inconsistent sterilization practices.

Proposed solutions. Sterilization efficiency can be achieved through
enhanced staff training and the adoption of advanced technologies;
however, these improvements often result in increased costs that LMICs
may struggle to afford. Implementing information systems is often a
more cost-effective solution for enhancing sterilization practices in
healthcare settings. These systems are typically less expensive than
advanced sterilization technologies, making them more accessible to
LMICs. Additionally, training staff to utilize information systems is
generally more straightforward and less resource-intensive. As a result,
information systems represent an affordable approach for LMICs to
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enhance sterilization efficiency, ultimately contributing to better
infection control.

Discussion and Conclusion

Challenges in developing global sterilization solutions. Currently,
there are no widely available information systems specifically designed
for sterilization processes that can be purchased by commercial hospitals
or governments. While some private developments exist, they remain
largely undisclosed as they are developed exclusively to meet the
needs of the companies that requested them. The absence of accessible
solutions creates a major gap in the healthcare market, especially for
LMICs that face challenges with limited resources. Many hospitals in
these countries lack the funding to invest in expensive, custom-made
information systems designed for sterilization processes. This situation
leaves healthcare providers in LMICs without the tools they need to
effectively monitor and manage sterilization practices. As a result,
hospitals in LMICs often struggle to maintain high standards of patient
safety, and the risk of SSI remains high. Without affordable, ready-to-
use solutions, these healthcare facilities are forced to rely on outdated
sterilization technologies, which can further compromise the quality
of care they provide.

Developing a single, ready-to-use information system for sterilization
processes is a challenging task due to the diverse standards and
requirements across different countries and private medical organizations.
Each healthcare facility has its own specific needs based on factors
like available resources, staff training, and local regulations. As a
result, any effective system would need to function like a modular
constructor, allowing organizations to customize their setup according
to the resources they can provide and the capabilities of their staff. The
system should intelligently adapt to these variations, determining the
most efficient methods for sterilizing, accounting for, storing, and
managing medical instruments.

Additionally, creating such a system poses significant challenges
related to security. Since it involves handling sensitive personal
information, including patient data, the system must meet very high
security standards. This is essential not only to protect patient
confidentiality but also to comply with various data protection
regulations, such as the General Data Protection Regulation (GDPR)
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(European Union, n. d.) in Europe, the Health Insurance Portability
and Accountability Act (HIPAA) (U. S. Department of Health & Human
Services, n. d.). in the United States, and the Personal Information
Protection and Electronic Documents Act (PIPEDA) (Government of
Canada, n. d.) in Canada. Each of these regulations imposes strict
requirements regarding how personal data must be collected, stored,
and processed, and non-compliance can result in severe penalties.

Because of the complexities of developing a single, ready-to-use
information system, this requires global collaboration. It is difficult
for any single country, even a highly developed one, to undertake such
a comprehensive project alone due to the immense challenges of
meeting various standards, security demands, and legal requirements
across different regions. However, a solution could be found through
the leadership of an international organization like the World Health
Organization (WHO).

The WHO could play a game-changing role in sponsoring, organizing,
and overseeing the development of such software. By providing
financial support and bringing together experts from various fields —
medical, technological, and legal — the WHO could ensure that the
system is developed with maximum compatibility. A WHO initiative
would help to establish universal standards for sterilization processes,
while allowing the system to remain flexible enough to fulfill the
specific requirements of individual countries and organizations. This
modular approach would enable healthcare facilities to customize the
software based on their resources, staffing, and regulatory environment.

Advantages of implementing information systems in sterilization.
The development of such a system would have such a positive impact on
sterilization processes and healthcare worldwide. For LMICs, the
system would offer an affordable and scalable solution, allowing them
to improve sterilization practices without the prohibitive costs of
custom software development. It would enable healthcare facilities in
LMICs to ensure compliance with best practices, reduce the risk of
SSIs, and, as a result, enhance patient safety. This approach would
help LMICs overcome the challenges of limited resources, outdated
equipment, and insufficient staff training.

High-Income Countries would also benefit significantly from such a
system. While many HICs already have advanced healthcare infrastructure,
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a unified information system could streamline and enhance their existing
sterilization processes. By adopting a globally recognized system,
hospitals and healthcare networks could improve integration, enabling
more consistent and efficient monitoring and management of
sterilization procedures. Furthermore, by using a standardized system,
HICs could avoid the high costs associated with developing, managing,
and maintaining their own custom sterilization solutions. Instead of
investing heavily in proprietary systems that may quickly become
outdated or need continuous updates, healthcare providers could rely
on a system developed and supported on a global scale.

Both LMICs and HICs would benefit greatly from the widespread
implementation of this system. The reduction of SSIs would result in
fewer postoperative complications, shorter hospital stays, and reduced
healthcare costs for both governments and private healthcare providers.
Additionally, it would help lower the global burden of antibiotic-
resistant infections, as fewer patients would require treatment for
preventable infections.

Moreover, by shortening recovery periods, this system would
positively affect the economy, especially in LMICs. Patients would be
able to return to work and daily activities sooner, reducing the economic
strain on families and healthcare systems. This improvement in recovery
time would have a direct impact on the economic development of
LMICs, where prolonged hospital stays and the inability to work can
severely affect livelihoods. By improving patient outcomes and increasing
the overall safety of medical procedures, the software would also
enhance public trust in healthcare systems worldwide.

Projected outcomes within the first year of implementation. In
just one year, healthcare facilities could see a measurable reduction in
SSIs, leading to fewer postoperative complications and a decrease in
healthcare costs. The shorter recovery periods would start positively
affecting workforce productivity, especially in Low and Middle-Income
Countries, where a quicker recovery can have an immediate impact on
economic growth and stability. Public trust in healthcare would also
begin to rise as patient outcomes improved.

Projected outcomes within the ten years of implementation. Over
the span of ten years, the cumulative benefits would be even more
substantial. Both LMICs and HICs would see a significant reduction

430



in the global burden of antibiotic-resistant infections, as fewer patients
would require antibiotics to prevent infections. The long-term cost
savings from fewer infections, shorter hospital stays, and less need for
custom sterilization solutions would benefit both governments and
private healthcare providers. The economic growth driven by
healthier populations and increased productivity would be particularly
transformative for LMICs.

Longterm benefits of implementation. Over a lifetime, the system
would lead to sustained improvements in global healthcare. By
continuously evolving with new technologies and regulatory changes,
the system would ensure that sterilization practices remain efficient
and secure worldwide. This would result in higher overall patient
safety, lower healthcare costs, and stronger public trust in healthcare
systems. The long-term impact on global public health would be
profound, with healthier populations contributing to more robust
economies, particularly in developing nations.
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KuiBcbKMii HallioHa/IbHUY YHiBepCUTET
imeni Tapaca llleBuenka, KuiB, Ykpaina

BUKOPHCTAHHSA IH®OPMALIHOI CHCTEMM Y CDEPI
MEJVLMHM A1 NIABULLIEHHA E®EKTUBHOCTI
MPOLIECIB CTEPUJII3ALIIL

Po3zassHymo Kpumuy4Hy poJib cmepuizayii y cghepi oxopoHu 3dopoeg ‘s,
nidkpecsaeHo ii 3HaueHHs1 y 3ano6izaHHi nicasionepayiiiHum iHgekyiam
(5S1), AKi € 00Hi€I0 3 0CHOBHUX NPUYUH YCK/AAJHEHb nicas Xipyp2iyHux empy-
yaHb y ceimi. BukoHaHo aHani3 po36ixncHocmeli y npakmukax cmepuaizayii
Mid#c KpaiHamu 3 HU3bKUM i cepedHim pieHem doxody (LMIC) i kpainamu 3
sucokum pieHem doxody (HIC), ujo 3yMo068/1eHO0 eKOHOMIYHUMU 0GMedHCeH-
HsAAMU ma pi3HuM pieHem docmyny do mexHoJ102itl. locaidoiceHo nomenyian
CMeopeHHs1 2/106a16H0 docmynHoi iHghopmayiiiHoi cucmemu d4a ynpas-
JIHHA cmepuJi3zayielo, Ky Modice niompumamu BceceimHs opzaHizayis
oxopoHu 3dopoe’ss (WHO). Taka cucmema Modice 3anponoHyeamu edghek-
mueHi ii adanmueHi piuieHHs1, apaxogy4u pecypcu pi3HuUxX Medu4HuUX ycma-
HO8, W0 cnpussmume nideuwjeHHIo 6e3neku nayiecHmie, 3MeHWeHHI0 sunadkKie
SSI ma no3umueHoMy en/u8y Ha 3a2a/AbHUll CMAaH 0XOpoHU 300po8’ss ma
eKoHoMiKu y ceimi. /Joe2ocmpokogi nepesa2u 6KANYAIOMb 3HUNCEHHS
pisHs iHdhekyill, ckopoueHHs1 gumpam Ha 0XOpPOHY 300p08’st ma nideuujeHHs
doegipu cycninbcmea 00 medu4HUX cucmem.

KnwuyoBi cioBa: cmepusizayis, nicassonepayiiini ingpexyii (SSI), oxo-
POHa 300p08 s, KpaiHu 3 HU3bKUM i cepedHim pieHem doxody (LMIC), kpainu
3 eucokum pieHem doxody (HIC), BceceimHs opz2aHi3ayisi 0XOpoHU 300p08 ‘st
(WHO), ingpopmayiiini cucmemu, KoHmpo.e inghekyiii, meduyHi mexHos10¢2ii,
6e3neka nayieHmis, ekoHOMiYHUIl 8n.aus, 2/106a16He 300p08's, pedhopmu
O0XOpOHU 300p08 ‘s

ABTOp 3as1BIIs€ IPO BiJICYTHICTH KOHOIIKTY iHTepeciB. CIOHCOpU He Opaliil y4acTi B po3po-
OJICHHI AOCIiKEHHs; y 300pi, aHai3i YM IHTEepIpeTallil JaHUX; Y HAallMCAHHI PYKOIHUCY; B Pi-
LICHHI PO MyOITiKalifo pe3y/IbTarTiB.
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