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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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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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?

млрд USD 1990 Место 2019 Место 
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

Table 1. Comparison of GDP for countries of the former Soviet Union.
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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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Figure 3. Domestic general government health expenditure (% of GDP), 2000-2020.

Figure 4. Out-of-pocket expenditure (% of current health expenditure), 2000-2020.
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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.

• 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.

REFERENCES
1. GBD Tuberculosis Collaborators. Global, regional, and 
national burden of tuberculosis, 1990-2016: results from the 
Global Burden of Diseases, Injuries, and Risk Factors 2016 
Study. Lancet Infect Dis. 2018;18:1329-1349.
2. GBD 2016 Causes of Death Collaborators Global, regional, 
and national age-sex specific mortality for 264 causes of death, 
1980–2016: a systematic analysis for the Global Burden of 
Disease Study 2016. Lancet. 2017;390:1151-1210.



57

3. Lillebaek T, Dirksen A, Baess I, et al. Molecular evidence 
of endogenous reactivation of Mycobacterium tuberculosis after 
33 years of latent infection. J Infect Dis. 2002;185:401-4.
4. Acharya B, Acharya A, Gautam S, et al. Advances in 
diagnosis of Tuberculosis: An update into molecular diagnosis of 
Mycobacterium tuberculosis. Mol. Biol. Rep. 2020;47:4065-4075.
5. Alsayed SSR, Gunosewoyo H. Tuberculosis: Pathogenesis, 
Current Treatment Regimens and New Drug Targets. Int J Mol 
Sci. 2023;24:5202.
6. Dye C, Scheele S, Dolin P, et al. Consensus statement. 
Global burden of tuberculosis: estimated incidence, prevalence, 
and mortality by country. WHO Global Surveillance and 
Monitoring Project. JAMA: the journal of the American Medical 
Association. 1999;282:677-86.
7. Getahun H, Matteelli A, Chaisson RE, et al. Latent 
Mycobacterium tuberculosis infection. N Engl J Med. 
2015;372:2127-35.
8. Uplekar M, Weil D, Lonnroth K, et al. WHO's new End TB 
Strategy. Lancet. 2015;385:1799-801.
9. United Nations—Department of Economic and Social 
Affairs—Population Division. World Population Prospects: The 
2015 Revision, Key Findings and Advance Tables. Working 
Paper No. ESA/P/WP.241. 2015.

10. van Leth F, van der Werf MJ, Borgdorff MW. Prevalence 
of tuberculous infection and incidence of tuberculosis: a 
reassessment of the Styblo rule. Bull World Health Organ. 
2008;86:20-6.
11. Esmail H, Barry CE 3rd, Young DB, et al. The ongoing 
challenge of latent tuberculosis. Philosophical transactions of 
the Royal Society of London Series B, Biological sciences. 
2014;369:20130437.
12. Zak DE, Penn-Nicholson A, Scriba TJ, et al. A blood RNA 
signature for tuberculosis disease risk: a prospective cohort 
study. The Lancet. 2016.
13. Rangaka MX, Wilkinson KA, Glynn JR, et al. Predictive 
value of interferon-gamma release assays for incident active 
tuberculosis: a systematic review and meta-analysis. Lancet 
Infect Dis. 2012;12:45-55.
14. Health systems in action: Kazakhstan.
https://eurohealthobservatory.who.int/publications/i/health-
systems-in-action-kazakhstan-2022.
15. What do the ratings indicate? The third direction is 
“Healthcare”. Access: https://economy.kz/ru/Novosti_instituta/
id=5681. 


	Title

