(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 12 (345) Iexa6pb 2023

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
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reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Relevance: Mortality from tuberculosis has decreased from
11.89 deaths per 100,000 population in 1990 to 4.18 deaths per
100,000 population in Kazakhstan in 2019. Thus, the deviation
was (-)35.5%. If Kazakhstan showed the above result over the
29-year period, then how are things with other republics that
were part of the Soviet Union and how have the countries'
economies changed?

Aim: Determination of the difference in 15 republics using the
mortality rate from tuberculosis per 100,000 population.

Materials and methods: The study included the following
countries: Ukraine, Georgia, Kazakhstan, Kyrgyzstan,
Uzbekistan, Russia, Estonia, Lithuania, Latvia, Turkmenistan,
Tajikistan, Belarus, Moldova, Azerbaijan, Armenia. The
analysis was carried out using the Global burden of diseases
database.

Results: A relatively high reduction in TB mortality was found
in Kazakhstan (-3.61%). In second place is Estonia (-3.25%),
in third place is Azerbaijan (-2.39%), in fourth place is Latvia
(-2.16%), and the top five is closed by Georgia (-1.98% ).

Despite the high level of GDP, countries such as Russia (6th
place in the world ranking of GDP per capita) and Ukraine (42nd
place in the world ranking of GDP per capita) are not in the
leading positions in reducing the burden of TB. For example,
Russia is in 10th place (-0.81%) in terms of the percentage
reduction in mortality from TB, and Ukraine is in last place.
According to the Global Burden of Disease, Ukraine has seen
an increase in TB mortality (+1.62%).

Discussion: The leader among the former Soviet countries
in terms of spending on the healthcare system is Armenia
(12.24%). In general, current public spending on health care
per capita is 11.6 times lower than in OECD (Organization for
Economic Cooperation and Development) member countries: in
2020 in Kazakhstan this indicator was 341.5 USD, in the OECD
- on average 3 959 USD.

Conclusions: According to WHO recommendations for
sustainable development, financing of the health care system
should be up to 5% of GDP, while the share of private spending
should not exceed 20% of current health care spending. As
the experience of developed countries shows, the level of life
expectancy directly depends on the financing of the healthcare
system.

Key words. Tuberculosis, epidemiology, economics,
gross domestic product, mortality, Union of Soviet Socialist
Republics.

Introduction.

Although tuberculosis (TB) is a preventable and treatable
disease, it causes more than a million deaths every year. In 2015,
the Sustainable Development Goals (SDGs) were developed
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by the UN General Assembly as a “blueprint for achieving a
better and more sustainable future for all” out of 17 interrelated
goals [1-5]. This program consists of 17 global goals and 169
corresponding targets. Goal number three is to ensure healthy
lives and promote well-being for everyone at all ages [4-7].
For tuberculosis, quantitative milestones have been set with a
10% annual reduction in global tuberculosis incidence by 2025
[1,2,8-13].

TB mortality in Kazakhstan has decreased: from 11.89 deaths
per 100,000 population in 1990 to 4.18 deaths per 100,000
population in 2019. Thus, the deviation was (-)35.5%.

As shown in Figure 1, the highest mortality from TB was in
the age group of 50-69 years. By 1995, there was an upward
trend among Kazakhstanis. In our opinion, this was due to the
economic situation that developed after the collapse of the Soviet
Union. Subsequently, a steady decline was observed. Thus, over
the years of independence, the healthcare system of Kazakhstan
has shown good results in the fight against tuberculosis.

Aim.
Determining the difference in mortality from tuberculosis

in 15 republics using the mortality rate from tuberculosis per
100,000 population.

Materials and Methods.

The starting year was the last year of the existence of the Soviet
Union - 1990. Our study included 15 republics (despite the fact
that some Balkan countries declared sovereignty starting in
1988, but secession from the USSR took place in 1990).

The study included the following countries: Ukraine,
Georgia, Kazakhstan, Kyrgyzstan, Uzbekistan, Russia, Estonia,
Lithuania, Latvia, Turkmenistan, Tajikistan, Belarus, Moldova,
Azerbaijan, Armenia.

The analysis was carried out using the Global burden of
diseases database.

Results.

To begin, we examined the levels of gross domestic product
(GDP) in all countries of the former Soviet Union in 1990
(the penultimate year of the USSR's existence). GDP (gross
domestic product) is the value of all goods and services
produced solely for consumption. The gross product indicator
reflects the “value” of the economy, and when compared over
different periods, the nature of its dynamics. Thus, Kazakhstan
has shown a good result over the years of independence in
comparison with neighboring countries.

It was determined that in the starting year of the study the
highest level of GDP] (table 1) was in the Russian Socialist
Federative Socialist Republic (after 1991 - the Russian
Federation). GDP in 1990 was 516.80 billion USD. In second
place was the Ukrainian Soviet Socialist Republic (after 1991
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Table 1. Comparison of GDP for countries of the former Soviet Union.

mipa USD 1990 Mecrto 2019 Mecrto
Russia 516,80 1 1693,00 1
Ukraine 81,39 2 153,90 3
Kazakhstan 26,93 3 181,70 2
Belarus 21,65 4 64,41 4
Uzbekistan 13,36 5 59,91 5
Lithuania 10,20 6 54,75 6
Latvia 9,60 7 34,34 9
Azerbaijan 8,85 8 48,17 7
Georgia 7,75 9 17,47 11
Estonia 5,70 10 31,08 10
Moldova 4,80 11 11,97 13
Turkmenistan 3,18 12 45,23 8
Kyrgyzstan 2,67 13 8,87 14
Tajikistan 2,63 14 8,30 15
Armenia 2,25 15 13,62 12

Mortality per 100 000 people in Kazakhstan between 1990 and 2019

===nder 5 years old == Dbetween 5 and 14 years old 15-49 years old
s 5()-69 years old e 7()+ years old
70.00
60.00 P —
50.00
40.00
30.00 /
o \
0.00 e
1990 1995 2000 2005 2010 2015 2019
under 5 years old 9.86 11.52 11.23 6.94 3.17 1.32 0.96
between 5 and 14 years old 0.59 0.86 1.02 0.65 0.28 0.17 0.13
15-49 years old 10.68 33.86 3922 30.01 13.20 5.57 4.66
50-69 years old 30.83 60.96 57.34 43.72 2112 10.13 8.12
70+ years old 22.04 32.05 30.52 18.49 11.52 7.62 6.39

Figure 1. Mortality from tuberculosis by age group among the population of Kazakhstan (per 100,000 population). If Kazakhstan has shown the
above result over a 29-year period, then how are things going with other republics that were part of the Soviet Union and how have the countries’
economies changed?
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Figure 2. Percentage changes in TB mortality from 1990 to 2019 in the countries of the former Soviet Union.
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- Ukraine), GDP - 81.39 billion USD. In third position is the
Kazakh Soviet Socialist Republic with a GDP of 26.93 billion
USD. Despite the fact that the RSFSR had the highest GDP
among all the republics of the Union, the consumption of goods
and products was lower than production (-5.7 billion USD). A
similar situation with a negative balance was observed in 1990
in Belarus (-3.6 billion USD).

In 2019, the Russian Federation was also in first place (USD
1,693.00 billion), and Kazakhstan was in second place (USD
153.90 billion). Thus, Kazakhstan is the only country (except
Russia) where GDP has grown 9 times.

We set our goal in this work to identify how mortality from
tuberculosis has changed in 15 republics over 30 years.

A relatively high level of reduction in TB mortality was found
in Kazakhstan (-3.61%). In second place is Estonia (-3.25%),
in third place is Azerbaijan (-2.39%), in fourth place is Latvia
(-2.16%), and rounding out the top five is Georgia (-1.98%).

Despite the high level of GDP, such countries as Russia (6th
place in the world ranking of GDP per capita) and Ukraine
(42nd place in the world ranking of GDP per capita) have results
in reducing the TB burden; they are not in leading positions.
For example, Russia is in 10th place in terms of percentage
reduction in mortality from TB (-0.81%), and Ukraine is in last
place. According to the Global Burden of Disease, there is an
increase in mortality from TB in Ukraine (+1.62%).

All information on the percentage change in TB mortality
from 1990 to 2019 is shown in Figure 2.

As you can see from Figure 3, domestic general government
health expenditures differ between countries. We should always
remember that GDP is not equal between countries. However,
several countries, such as Turkmenistan, Belarus, Estonia, and
Moldova, despite the fact that they do not have a high level of
GDP, spend more than 8% of GDP on healthcare. In contrast,
Kazakhstan spent around 2% of GDP in 2000, and after 20
years, in 2020, they still spent approximately 2% of GDP on the
healthcare system, in spite of increasing GDP. Russia, a country
with a GDP of more than a billion dollars, will spend 11.94% of
its GDP in 2020. All the information is illustrated in Figure 3.

The out-of-pocket expenditure (% of current health
expenditure) is an important metric for a country's healthcare
system as it provides insights into the financial burden on
individuals and the overall affordability of healthcare services.
Here are some reasons why this metric is significant:

* Reflects Financial Burden: Indicates the proportion of
healthcare costs individuals pay directly, impacting financial
burden and accessibility.

* Measures Equity: High out-of-pocket costs may lead to
disparities in healthcare access, affecting the less affluent
disproportionately.

+ Affects Health Utilization: Impacts healthcare-seeking
behavior; high costs may deter individuals from seeking timely
medical care.

* Evaluates Policy Effectiveness: Helps policymakers assess
the success of interventions aimed at reducing financial barriers
to healthcare.

* Influences Economic Productivity: Unaffordable healthcare
can lead to decreased workforce productivity and economic
losses.
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» Affects Public Satisfaction: Influences citizen satisfaction
with the healthcare system, highlighting the importance of
affordability and accessibility.

* Guides International Comparisons: Enables benchmarking
and learning from other countries' experiences, informing
healthcare financing models.

* In summary, monitoring out-of-pocket expenditure is
vital for assessing healthcare system fairness, efficiency, and
effectiveness, guiding policies for improved financial protection
and population health.

As we see in Figure 4, we can consider that Kazakhstan has
a good index for out-of-pocket expenditure in contrast to other
former Soviet Union republics. Kazakhstan is just one country
where the index has not changed in 20 years and the number
is less than 20%. For instance, in 2000, in Georgia, that index
was over 80%, and in 2020, it was 47%. Countries except
Kazakhstan, Russia, Belarus, Estonia, and Lithuania have an
index above 30%.

Discussion.

The results of our study show encouraging results, but we
should not forget about the problems with financing the health
care system. According to the World Health Organization
(WHO), in 2020, spending on the healthcare system amounted
to only 3.8% of GDP, while Russia allocated 7.6% of GDP
[14]. The leader among the former Soviet countries in terms
of spending on the healthcare system is Armenia (12.24%). In
general, current government spending on health care per capita
is 11.6 times lower than in OECD (Organization for Economic
Co-operation and Development) member countries: in 2020
in Kazakhstan this figure was 341.5 USD, in the OECD - on
average 3,959 USD. Today, the number of countries that are
full members of the OECD has reached 38. One of the problems
of the healthcare financing system is the high level of private
spending. Thus, in Kazakhstan, government expenditures
amounted to 66% of current healthcare expenditures, that is, the
rest of the expenditures are covered from the population’s own
funds. At the same time, in OECD member countries, budget
expenditures averaged 73.2%, and in a number of countries
- more than 80% (Luxembourg, Czech Republic, Sweden,
Norway, Denmark, etc.) [15].

Conclusion.

According to WHO recommendations for sustainable
development, financing of the health care system should be up
to 5% of GDP, while the share of private spending should not
exceed 20: of current health care expenditures. As the experience
of developed countries shows, the level of life expectancy
directly depends on the financing of the healthcare system.
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