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Abstract. The article examines the relationship between healthcare expenditure and life expectancy in
post-Soviet countries, taking into account differences in their economic and institutional conditions of development.
The purpose of the study is to identify the specific characteristics of the statistical relationship between healthcare
financing and life expectancy at the between-country and within-country levels. The empirical basis of the research
consists of World Bank data covering 15 post-Soviet countries over the period 2000-2023, comprising 358
observations. The study employs descriptive statistical methods and panel econometric analysis based on the hybrid
Mundlak model, which makes it possible to distinguish differences between countries from changes occurring
within individual countries over time. The baseline model identifies a positive and statistically significant between-
country association between healthcare expenditure as a share of GDP and life expectancy; however, this
association is sensitive to the model specification. The scientific significance of the study lies in clarifying the
possibilities and limitations of using healthcare financing indicators in comparative analyses of demographic
outcomes across post-Soviet countries. The practical significance of the findings is determined by the need for a
comprehensive consideration of financing structures, economic conditions and population health indicators when
evaluating national healthcare systems. Prospects for further research involve examining the accessibility of
medical care, the allocation of financial resources and the effectiveness of healthcare services provided.

Keywords: healthcare expenditure, life expectancy, post-Soviet countries, panel data, between—within
analysis, healthcare financing.

Main provisions. This article examines the relationship between healthcare expenditure
and life expectancy in 15 post-Soviet countries over the period 2000-2023. The study analyzes
this relationship by considering both the disparities that emerged between these nations during
their independent economic development and the changes that occurred within each individual
state throughout the period under review. The analysis accounts for the level of economic
development and common temporal factors.
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Introduction. Healthcare financing is a key element of national economic and social
development. The level of expenditure depends on a country’s economic capacity, its
demographic structure, current healthcare needs, and the organization of its medical care
system. At the same time, an increase in spending may reflect not only an expansion in the
volume of medical services provided but also rising treatment costs or shifting needs within the
population.

In international comparisons, the share of gross domestic product (GDP) is the standard
metric used to gauge healthcare expenditure. Because this share is a function of both total
healthcare spending and the size of the GDP, a change in either component can alter the
indicator—even if the actual volume of medical services remains constant. Furthermore, this
metric offers no insight into how resources are allocated or whether their use effectively
improves health outcomes. Consequently, when examining the relationship between the share
of healthcare spending and life expectancy, it is essential to account for other factors related to a
nation’s economic development.

Higher average healthcare spending may correlate with longer life expectancy in
countries that enjoy favorable economic conditions or possess more mature institutional
frameworks. However, differences between countries and changes occurring within individual
nations represent distinct sources of statistical variation. This raises an important question: to
what extent can statistical patterns identified through cross-country comparisons be applied to
processes unfolding within specific national economies? In this context, the experience of the
former Soviet republics is particularly instructive. Despite sharing common institutional origins,
these countries have followed divergent paths regarding economic transformation, the
development of healthcare financing systems, and demographic trends. The purpose of this
study is to examine the relationship between healthcare expenditure and life expectancy across
15 post-Soviet countries from 2000 to 2023, while distinguishing between cross-country
differences and the dynamics observed within individual states.

Literature review. The complexity of investigating the relationship between healthcare
funding and life expectancy lies in the fact that the volume of expenditure reflects the financial
conditions under which medical services are provided, whereas life expectancy is the
cumulative outcome of a multitude of economic, demographic, and social processes. A
significant starting point for understanding this distinction is the work of Preston [1], who
concluded that the relationship between national income and life expectancy does not remain
constant across different historical periods.

For the purposes of this article, research concerning the post-Soviet space is of particular
interest. Semenova et al. [2] analyzed the historical development of healthcare in nine former
Soviet republics, identifying a variety of reforms and financing mechanisms that emerged
during the transition period. They also found that countries with comparable total expenditure
levels can differ significantly in terms of the sources used to fund medical services—a variation
they attribute to how financial responsibility is distributed between state institutions and
households. The demographic dimension of regional differentiation is addressed by Tleshova et
al. [3], who analyzed long-term disparities in life expectancy across groups of countries within
the WHO European Region, including former Soviet republics. The authors concluded that
differences in mortality patterns cannot be explained solely by the shared historical background
of these nations.

A substantial body of research focuses on the economic factors associated with life
expectancy in Eastern European countries. For instance, Tsarke et al. [4] examined panel data
from 13 countries and identified a positive statistical correlation between healthcare expenditure
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and life expectancy. A study by Niki et al. [5] approaches the issue from a slightly different
perspective, employing methods to analyze long-term relationships while accounting for the
interdependence of observations across countries. The article in question examines healthcare
expenditures within the context of various economic, environmental, and institutional factors.
Gracia-de-Renteria et al. [6] analyzed the spatial patterns of life expectancy in European
countries and identified "spillover" effects that extend beyond national borders. These studies
focus on different aspects of the relationship under consideration; therefore, their results cannot
be compared with one another. This is attributable to differences in the econometric models
employed, the territorial coverage of observations and the economic characteristics
accompanying healthcare expenditure.

The results obtained by Park et al. [7] for OECD countries indicated the absence of a
statistically significant relationship between healthcare expenditure and life expectancy. At the
same time, according to their findings, healthcare expenditure contributes to reducing mortality,
while social expenditure demonstrates a positive association with life expectancy. In a study of
OECD countries conducted by Roffia et al. [8], it was demonstrated that the nature of the
relationship between expenditure and life expectancy may vary at different levels of healthcare
financing. Quite different conclusions were obtained in the work of Karma [9], according to
which healthcare expenditure does not in all cases serve as a statistically significant predictor of
life expectancy among the countries examined.

In the post-Soviet region, empirical studies have predominantly focused on individual
national economies or territorial units. Thus, Kossova et al. [10], using data from Russian
regions, examine healthcare expenditure in relation to socioeconomic and behavioural
characteristics influencing population health. A distinctive feature of this approach is that
financial indicators are analysed alongside other conditions shaping demographic outcomes
rather than being regarded as an independent and sole explanatory factor. With reference to
Kazakhstan, Giyasova et al. [11] investigate the relationship between healthcare expenditure
and life expectancy using the Granger causality testing approach. The findings are of interest for
the analysis of temporal statistical relationships; however, the identification of a predictive
relationship should not be equated with proof of a causal effect of healthcare financing on life
expectancy. Both studies make a contribution to the examination of population health in
individual post-Soviet states. Nevertheless, differences in methodological approaches and the
territorial scope of the analysis do not make it possible to establish directly whether
relationships identified through comparisons of average national indicators correspond to those
arising from changes within the entire group of former Soviet republics.

Of particular interest for the present investigation is the work of Grasu et al. [12], in
which life expectancy in European Union countries is examined using panel specifications that
distinguish between persistent differences among countries and variation occurring within them
over time. The results indicate a positive assessment of the relationship in question between the
countries. At the same time, the findings show no statistically significant relationship within the
individual countries. It can therefore be concluded that a relationship identified through a
comparison of national systems may lose its statistical properties if the analysis is restricted to
examining changes occurring within those systems. The methodological distinction corresponds
closely to the problem addressed in the present research. At the same time, the economic and
institutional characteristics of European Union member states cannot be regarded as
representative of the entire post-Soviet region.

The scientific publications reviewed provide sufficient grounds for interpreting the
relationship between healthcare expenditure and life expectancy as a conditional statistical
association, the interpretation of which depends on the structure of the data employed and the
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particular characteristics of national development. Differences in the methods used to measure
healthcare financing, the selection of demographic indicators and the inclusion of economic or
institutional characteristics lead to varying results in empirical studies. Equally important is the
distinction between relationships established through between-country comparisons and those
identified through changes occurring within individual states. Although this problem has been
considered in studies of European countries, its specific characteristics for the entire group of 15
post-Soviet states remain insufficiently examined within a unified panel model.

Materials and methods. The empirical foundation of the present investigation is
formed by annual statistical observations covering 15 countries of the former Soviet Union over
the period 2000-2023. The countries included in the analysis are Armenia, Azerbaijan, Belarus,
Estonia, Georgia, Kazakhstan, the Kyrgyz Republic, Latvia, Lithuania, Moldova, Russia,
Tajikistan, Turkmenistan, Ukraine and Uzbekistan. The statistical information was obtained
from the World Development Indicators (WDI) database [13], which provides internationally
comparable data for the countries under consideration. The indicators characterising healthcare
expenditure originate from the World Health Organization's Global Health Expenditure
Database and are incorporated into the WDI statistical series. Government effectiveness data
were obtained from the World Bank's Worldwide Governance Indicators (WGI) database [17].

The observation period comprises 24 years, which, given the number of countries
examined, would provide 360 country-year observations in a complete panel. The actual dataset
contains 358 observations. This difference is attributable to the absence of current healthcare
expenditure data for Ukraine in 2022 and 2023 in the statistical series employed. The missing
values were retained as gaps in the dataset, without recourse to interpolation or imputation.
Thus, the analysis is based on the available annual observations rather than on an artificially
completed sequence of expenditure indicators.

As the principal measure of population health, life expectancy at birth, expressed in
years, was selected as the dependent variable. Current health expenditure (CHE), calculated as a
percentage of gross domestic product, serves as the main explanatory indicator. Differences in
the economic conditions of the countries are taken into consideration through GDP per capita at
purchasing power parity, expressed in constant 2021 international dollars. To determine
whether the identified patterns extend to indicators beyond life expectancy, the analysis also
examines premature mortality from non-communicable diseases and mortality among children
under the age of five. A summary of the variables, their units of measurement, and the
corresponding data sources is presented in Table 1.

The 20-year lag of the old-age dependency ratio corresponds to the historical values of
this indicator for 1980-2003, matched by country to observations for 2000-2023. The source of
the historical series is WDI (SP.POP.DPND.OL). The observation period of the dependent
variable remains unchanged.

For econometric estimation, current health expenditure (CHE), originally expressed as a
percentage of GDP, is converted into a proportion and transformed using the natural logarithm,
In(CHE/100). GDP per capita is likewise represented in logarithmic form. The adopted
transformations permit proportional differences in the explanatory variables to be related to
variations in life expectancy, measured in years. At the initial stage, descriptive measures are
employed to characterise the distribution of the principal indicators and the extent to which their
variation reflects differences among national averages or changes occurring within individual
countries.
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Table 1 — Definitions, sources and measurement of study variables

Variable Source / indicator code Measurement and role
I(_Iifé)expectancy at birth WDI: SP.DYN.LEOQO.IN Years; dependent variable
Current health . % of GDP; principal explanatory variable;
expenditure (CHE) WDI: SH.XPD.CHEX.GD.ZS In(CHE/100)
. ) Constant 2021 international dollars; logarithmic
GDP per capita, PPP WDI: NY.GDP.PCAP.PP.KD income control
OIgi—age dependency WDI: SP.POP.DPND.OL Persons age_d 65+ _p_er_lOO persons aged 15-64;
ratio demographic sensitivity variable
Domestic general
government health WDI: SH.XPD.GHED.GD.ZS % of GDP; alternative public-financing measure
expenditure (GHED)
Out-of-pocket . % of current health expenditure; financing-
expenditure (OOP) WDI: SH.XPD.OOPC.CH.ZS composition measure
L%iasl natural-resource WDI: NY.GDP.TOTL.RT.ZS % of GDP; additional country characteristic (S7)
Government i Worldwide Governance Indicators estimate;
effectiveness WGI: GE.EST institutional characteristic (S7)
Probability of death from four major
Premature NCD WDI: SH.DYN.NCOM.ZS noncommunicable disease groups (%); alternative
mortality, ages 30-70
outcome (S8)
Under-five mortality WDI: SH.DYN.MORT Deaths per 1,000 live births; logged alternative
outcome (S8)

Notes: 1) Compiled by the authors; 2) WDI = World Development Indicators, WGI = Worldwide Governance
Indicators, NCD = noncommunicable diseases; 3) Healthcare expenditure data originate from the WHO Global
Health Expenditure Database.

The decomposition of the explanatory variables follows the approach developed by
Mundlak [14,15]. For each country, the mean of a time-varying regressor is calculated over the
available annual observations, after which the deviation of each observed value from the
corresponding mean is determined. In the baseline equation, this procedure is applied to the
logarithmic indicators of healthcare expenditure and GDP per capita. Their country-specific
averages represent the between-country component, whereas deviations from these averages
describe variation within national economies over the observation period. Year fixed effects are
additionally introduced to account for influences common to the countries in particular years.
The resulting model takes the following form:

LE, = a+ By (_hir - Ez’) + JBB'EE + ¥ [Her - ﬁe] +ypg; A+ &, 1)

LE,, — life expectancy at birth (years) in country i and year t;

h,. = In(CHE,./100) — natural logarithm of current healthcare expenditure as a
proportion of GDP, where CHE is originally reported as a percentage of GDP;

g;» = In(GDPpc,) — natural logarithm of GDP per capita at purchasing power parity
(PPP), measured in constant 2021 international dollars;
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h. and g. — country-specific means of the transformed variables, calculated over the
available country-year observations;

h..—h, and g, — g, — within-country deviations from the corresponding country
mean;

By and y,,, — within-country coefficients for healthcare expenditure and GDP per capita,
respectively;

Bz and y; — between-country coefficients for healthcare expenditure and GDP per
capita, respectively;

A, — year fixed effects shared across countries;

a — model intercept;

£;» — regression error term.

The within-country parameter (BW) characterises the conditional association of life
expectancy with deviations of logarithmic healthcare expenditure from its national mean,
whereas the between-country parameter (BB) reflects differences among country-specific
averages. The latter cannot be regarded as an estimate of the change in longevity that would
follow an increase in healthcare expenditure within a particular country.

Estimation is carried out by ordinary least squares (OLS), with standard errors clustered
at the country level. Under the adopted logarithmic specification, a proportional increase of
10% in the healthcare expenditure share corresponds to B x In(1.10) years in the fitted
relationship. Here, B denotes the coefficient associated with the relevant component of
expenditure. The hypothesis that the within-country and between-country coefficients are equal
is examined by a separate statistical test.

Since the panel sample comprises only 15 country clusters, conventional cluster-robust
inference is supplemented by a restricted wild cluster bootstrap procedure employing Webb
weights and 99,999 replications [16].

The robustness checks (S1-S6) examine the exclusion of countries, regional groups and
selected periods, as well as lagged healthcare expenditure and nonoverlapping multi-year
changes. Natural-resource rents and government effectiveness are subsequently considered
using a common sample of 313 country-year observations (S7). Compared with the baseline
sample of 358 observations, 30 observations are excluded because natural-resource rent data are
unavailable, and another 15 observations are excluded because government effectiveness
estimates are unavailable for 2001. In addition, specification S8 examines premature mortality
from noncommunicable diseases and mortality among children under five years of age as
alternative outcome indicators.

Results and Discussion. The principal statistical characteristics of the variables
observed in the 15 post-Soviet countries during 2000-2023 are presented in Table 2. In addition
to the mean values and overall standard deviations, the table reports separate measures of
variation between countries and within individual countries over time.

For the countries included in the analysis, average life expectancy amounts to 70.91
years, while current healthcare expenditure represents 6.06% of GDP. The variation in
longevity is distributed almost equally between differences in national averages and changes
observed within individual countries, with corresponding standard deviations of 2.21 and 2.16
years. A different pattern is characteristic of healthcare expenditure, for which the dispersion of
country-specific averages exceeds the variation recorded over time within national economies.
The estimated coefficients and the results of statistical significance tests are presented in Table
3.
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Table 2 - Descriptive statistics, 2000-2023

. Between- Within-countr .
Variable N Mean SD country SD sD Y| Min. Max.
Life expectancy, years 358 | 70.91 3.05 2.21 2.16 63.54 78.79
CHE, % of GDP 358 6.06 1.91 1.59 1.12 1.99 13.68
GHED, % of GDP 358 2.81 1.35 1.26 0.57 0.55 6.52
OOP, % of CHE 358 | 48.12 18.31 17.88 5.86 16.01 84.79
GDP per capita, PPP,
thousand 2021 international | 358 | 17.77 11.40 10.50 5.12 1.37 46.64
$
Old-age dependency, % 358 | 16.48 8.05 8.04 2.03 4.86 33.87
In(CHE/100) 358 | —2.855 | 0.333 0.289 0.180 -3.915 | —1.989

Notes: 1) Authors’ calculations based on WDI [13]; 2) SD = standard deviation; between-country and within-
country SD refer to the variation in country means and deviations from country means, respectively.

Table 3 - Associations between health expenditure and life expectancy at birth

4) + old-age

. . @+ | @3 +oldage | ¢ ) | (6)GHED+

Variable (1) Baseline 00P dependency, t depiiggncy, GHED 00P

Health spending, —-0.846 —-0.892 -1.005 —-0.581 -0.670 —-0.990

within countries (0.889) (0.774) (0.827) (0.748) (0.439) (0.865)

p 0.357 0.268 0.244 0.450 0.149 0.272

Health spending, 3.949 4.011 —0.684 0.918

between countries (1.454) (1.227) (4.282) 4.039 (2.946) (1.022) 3.999 (1.382)

p 0.017 0.006 0.875 0.192 0.384 0.012

p (bootstrap) 0.031 0.049 0.903 0.618 0.400 0.069

Log GDP per capita, 1.703 2.051 —0.810 1.158

between countries (0.506) (0.567) (1.820) 1.752 (1.270) (0.599) 2.133 (0.598)

Additional variable, 0.021 —0.009

between countries i (0.030) 0.282 (0.199) (0.226) ) 0.128 (0.049)

p (W~ PB) 0.071 0.036 0.963 0.529 0.232 0.104
ootstrap

R2 0.692 0.699 0.743 0.698 0.579 0.672

N/G 358/15 358/15 358/15 358/15 358/15 358/15

Notes: 1) Authors’ estimates based on WDI [13]; 2) Country-clustered standard errors are reported in parentheses;
3) The additional between-country variable is OOP in models (2) and (6), the current old-age dependency ratio in
model (3), and its 20-year lag in model. CHE is used in models (1)-(4), and GHED in models (5)-(6); 4) All
models include year fixed effects.

The estimates reported in Table 3 reveal a positive relationship between the average
share of healthcare expenditure in GDP and life expectancy across the countries under
consideration. In quantitative terms, a 10% increase in the share of expenditure corresponds to
approximately 0.38 years of additional life expectancy when comparing countries, while
accounting for specific economic and temporal factors.

An analysis of the relationship based on deviations from country-specific means yielded
the following results. The within-country coefficient is negative and fails to reach statistical
significance; furthermore, a formal test showed no significant difference between the two
expenditure coefficients in the baseline model. However, in a model specification that includes
out-of-pocket expenditure (paid directly by households), the difference is statistically significant
(p = 0.036). Since this result is not consistently replicated across other specifications, it is not
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appropriate to claim the existence of systematic differences between cross-country and within-
country relationships.

As shown in Figure 1, there are notable disparities in life expectancy even among
countries with relatively similar average shares of healthcare expenditure as a percentage of
GDP. The observed relationship remains positive after adjusting for GDP per capita. The slope
coefficient derived from the graphical comparison is approximately 3.89, compared to 3.949 in
the baseline hybrid specification.
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Figure 1 — Between-country association between healthcare expenditure and life expectancy, 2000-2023

Note: Authors’ calculations based on World Development Indicators

A robustness check involving variations in the sample composition demonstrated that
excluding individual countries does not alter the positive sign of the cross-country coefficient.
Excluding the Baltic states reduces its statistical significance (wild-bootstrap p = 0.113), while
excluding Central Asian nations increases the p-value to 0.270. Excluding 2020-2021 or
Ukraine entirely produces estimates close to those obtained in the baseline specification.

Incorporating additional demographic characteristics also alters the cross-country
estimates. The current old-age dependency ratio has the most notable impact, whereas using its
historical value introduces significant uncertainty into the estimate. When out-of-pocket
household payments are included, the positive sign of the coefficient for current healthcare
expenditure remains; however, substituting these with government expenditure leads to a
smaller coefficient and a loss of statistical significance. These differences indicate that the
estimates are sensitive to the specific financing indicators and demographic characteristics
selected.

An analysis of temporal relationships failed to reveal a consistent positive association
within individual countries. In models with healthcare expenditure lagged by one to three years,
the within-country coefficients range from —1.21 to —1.17, with conventional p-values between
0.116 and 0.192. For nonoverlapping five-year changes, the coefficients range from —1.55 to
—0.77, while the ten-year estimate is —2.13. Some five-year and ten-year specifications are
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statistically significant under conventional country-clustered inference, but none reaches the 5%
significance level under the wild cluster bootstrap. These findings may stem from the delayed
impact of medical care, shifts in economic conditions, or an increase in spending in response to
population needs. It is not possible to disentangle these potential explanations based on the
calculations performed. The results of the robustness checks (S1-S6) are presented in Table 4.

Table 4 — Robustness checks of the expenditure—life expectancy relationship (S1-S6)

Specification [N/G | Coefficient p (SE) | Conventional p | Bootstrap p

S1: Leave-one-country-out

All 15 exclysions, range of between- | 334-336/ 3.911-5.200 0.004-0.070 0.009-0.083
country estimates 14
S2: Regional exclusions
Excluding Baltic countries 286 /12 3.110 (1.633) 0.083 0.113
Excluding Central Asian countries 238/10 2.925 (1.366) 0.061 0.270
S3: Exclusion of observation periods
Excluding 2020-2021 | 328/15 | 3.865(1.532) | 0.024 | 0.032
S4: Exclusion of Ukraine
Excluding Ukraine entirely | 33/14 | 4112(1501) | 0.017 | 0.032
S5: Lagged healthcare expenditure
One-year lag, within-country 343/15 1,174 (0.856) 0.192 0.233
coefficient
Two-year lag, within-country 328 /15 1,167 (0.771) 0.152 0.193
coefficient
Three-year lag, within-courtry 313/15 ~1.213 (0.724) 0.116 0.149
coefficient
S6: Nonoverlapping multi-year changes
Five-year changes, starting in 2000 60/15 —1.269 (0.605) 0.054 0.092
Five-year changes, starting in 2001 60/15 —1.552(0.732) 0.052 0.141
Five-year changes, starting in 2002 59/15 —1.060 (0.440) 0.030 0.054
Five-year changes, starting in 2003 59/15 —0.769 (0.583) 0.209 0.230
Ten-year changes, starting in 2000 30/15 —2.127 (0.835) 0.023 0.066

Notes: 1) Authors’ calculations based on WDI [13]; 2) N/G = observations/country clusters; 3) parentheses show
clustered standard errors; 4) S1 summarizes 15 country exclusions; 5) Bootstrap p-values use wild cluster
bootstrap with Webb weights.

Table 5 presents the extended specifications (S7) and the results for alternative health
outcomes (S8).

Table 5 — Extended specifications and alternative health outcomes

Specification / outcome N Between [ (SE) Conventional p Bootstrap p
S7: CHE, common sample 313 3.785 (1.361) 0.015 0.035
S7: + natural-resource rents 313 0.913 (2.570) 0.728 0.742
S7: + government effectiveness 313 1.273 (1.307) 0.347 0.399
S7: + rents and effectiveness 313 1.092 (2.102) 0.612 0.670
S8: life expectancy, 2000-2021 330 3.982 (1.444) 0.015 0.032
S8: premature NCD mortality 330 —4.694 (2.891) 0.127 0.126
S8: In(under-five mortality) 330 —1.166 (0.268) 0.001 0.101

Notes: 1) Authors’ calculations based on WDI [13] and WGI [17]; 2) Country-clustered standard errors are reported
in parentheses.
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As we can see, for the full sample of 313 observations, the cross-country coefficient in
the baseline specification is 3.785. When natural resource rents are included, this figure drops to
0.913; when the effectiveness of public administration is taken into account, it becomes 1.273.
Including both variables simultaneously yields a coefficient of 1.092. Most importantly, in none
of the extended specifications does the statistical significance persist.

In the analysis of premature mortality from non-communicable diseases, the cross-
country coefficient is —4.694, while for the logarithm of the under-five mortality rate, it is
—1.166. The latter estimate is statistically significant when using standard clustered standard
errors (p = 0.001), but not when applying the wild cluster bootstrap (p = 0.101). The differences
in these estimates also stem from the choice of financing indicator. Public expenditure and out-
of-pocket household payments represent different facets of healthcare financing; therefore,
coefficients derived from them cannot be viewed as equivalent measures of the sector's
performance.

A primary statistical limitation of this study is the small number of countries, which
reduces the precision of cross-country estimates, even given the long observation period.
Furthermore, life expectancy is influenced by economic, demographic, and institutional
conditions that are not fully captured in the model. The possibility of a reverse causal
relationship — between the population's health status and healthcare spending — cannot be ruled
out either,

Conclusion. An analysis of the relationship between healthcare expenditure and life
expectancy across 15 post-Soviet countries from 2000 to 2023 leads to the following findings:

1. The baseline model reveals a positive, statistically significant cross-country
association between the share of healthcare expenditure in GDP and life expectancy. A 10%
higher share of expenditure is associated with an increase in life expectancy of approximately
0.38 years. While a positive within-country relationship is not statistically confirmed, the
difference between the two coefficients also fails to reach statistical significance at the 5% level.

2. Cross-country estimates are highly sensitive to the economic, demographic, and
institutional characteristics of the states. When natural resource rents and the effectiveness of
public administration are included in the model, the expenditure coefficient decreases and loses
its statistical significance. Consequently, the relationship identified in the baseline model does
not hold across all the specifications examined.

3. The use of different healthcare financing indicators in examining changes in life
expectancy produces different estimates, while the analysis of alternative mortality indicators
does not provide statistically robust confirmation of the baseline result. In this connection, the
use of healthcare expenditure as a share of GDP as an independent indicator of the performance
of national healthcare systems is limited.

The practical significance of the research findings is determined by the possibility of
their use by government authorities and analytical organisations in conducting comparative
assessments of healthcare financing and developing a system of indicators for monitoring the
sector. Prospects for further research are associated with expanding the range of indicators
analysed to include characteristics of healthcare accessibility, the allocation of financial
resources and the effectiveness of medical services.

Information about financing. This paper has been funded by the Science Committee of the Ministry of
Science and Higher Education of the Republic of Kazakhstan (AP23487450 «Life expectancy and its quality in
Kazakhstan: integrated analysis and forecast for the future»).
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HNOCTKEHECTIK EJIAEPJAEIT JEHCAVYJIBIK CAKTAY HIBIFBICTAPBI MEH KYTUIETIH
OMIP CYPY ¥3AKTbIFbl APACBIHJIAFBI O3APA BAUJIAHBICTBI TAJIJAY

JK.F. Umanzanu’, K.H. Hopazumosa’, U. Buouapmo?®, K.T. Hypanuna**

' Q ynueepcumemi, Aimamul, Kazaxcman
2 Ulvizvic Jlonoown ynugepcumemi, Jlonoon, ¥nviopumanus
3 Loxapim ynueepcumemi, Cemeul, Kazaxcman.

Tyiuin. Magana nocmkenyecmix endepoe2i 0eHcayublk CaKmay uibl2blCmapbl MeH XablKmbly Kyminemin
OMIp CYpy ¥3aKmblebl apacbioazbl  e3apa  OQIaHbICbL  OCbl  MeMaeKemmepoily IKOHOMUKANBIK  JHCIHE
UHCMUMYYUOHANObIK OAMY HCAR0AUNAPLIHOARbL AULIPMAMUBLILIKIMAPObL ecKepe OMbIpbln 3epmmeye apHaneaH.
3epmmeydin  maxcamuvl OeHcayavlK CaKmayovl KapoiCbLIAHObIDY MeH eMip CYpy Y3aKmbldbl apacbiHOA2bl
CMamucmuxanslx, OQUIAHBICIbIY enapanvik JHcone en iwinoeei Oeneelinepoeei epexuienikmepin aHbiKmay Ooavin
mabwvinadvl. 3epmmeydiy aknapammoelx Heeizin [ynuesxcysinik oankmiy 2000-2023 ocvindap apanviebiHOazbl
nocmkenecmix 15 memnexkem 6bouvinwa 358 6akwbiiayOovl KammumeiH OepeKkmepi Kypaosl. Kymvicma
CUNAMMAMANBIK, CINAMUCIMUKA 20icmepi Jdcane enoep apacbiHOazbl AliblPMAUbLIBIKMAPObl, COHOAU-AK JHceKele2eH
Memaexemmepoezi 3epmmenemin Kopcemkiumepoiy yakvim OoublHua e32epicmepin 0ojiek basanayea MyMKIHOIK
bepemin Mynonakmely eubpuomi moolenine Heciz0enceH NAHENbOIK IKOHOMEMPUAIbIK MAnody KOAOAHBLIObL.
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Bazanvix mooenv nomuodicenepi 0eHcaynvlk cakmay wbl2blCMapbiHblY JHCAINbL IWKI OHIMOe2] Yieci MeH XalblKmblY
Kymiiemin emip cypy Y3aKmvi2bl ApacbiHOa enapansik OeHeelde OH JHCoHe CMAMUCMUKAIbIK MYPbloan MIHOL
batinianvic bap exenin Kopcemeoi, anauoa OY1 OAUIAHLICMbIY CIAMUCMUKATLIK MIHOLTIZT MOOenbOil mayoai2am
cneyuurayuacvlna  mayendi. 3epmmeyoiy  SbLIbIMU  MAHBI3OLLILIZBL  HOCMKEHECMIK — MeMieKemmepoezi
Odemocpaghusanvlk Hamudcenepoi CATbICIMbIPMATbLL MAI0Ay OapbiCbIHOA OEHCAYIbIK CAKMAyobl KAPHCHUIAHOIDY
KepcemKiuumepin — KONOAHy — MYMKIHOIKmMepi — MeH  wieKmeyiepiH  HakmeliayoaH  Kepineli.  AnviHeaH
MYACLIPLIMOAPObIY — NPAKMUKATLIK — MAHbI3bL  YAMMbIK  OCHCAYIblK — cakmay oicylenepin  6azanay KesiHoe
KaAPIICLINAHObIPY KYPLLILIMbIH, SKOHOMUKANBIK JHCAR0AUAAPObl JHCIHE XANbIK OEHCAYIbIRbIHbIY KOpCemKiumepin
KewleHOi mypoe eckepy Kadxcemminicimer auikviHOanaovl. bBonawax sepmmeynepoiy 6agvlmmapsl MeOUYUHATBIK,
KOMEKMIK KOJIHCemIMOIZIH, Kapicbl pecypCmapvli 061y epekulelikKmepin JHeaHe Kopcemiiemin MeOUyUuHAIbIK
KbI3MemmepOiy, HOMUNCENLI2IH 3epoeieyMeH OalllaHbiCmbL.

Tyiiinoi co3ep: Oencaynvl cakmay wbl2biCmapbl, Kymiiemin omip Ccypy Y3aKmulebl, NOCMKEHeCmiK
enoep, nanenboiK Oepekmep, elapablk HCIHe el iuinde2i manoay, OeHCayIblK CAKmMayObl KAPHCHUIAHObIDY.

AHAJIN3 B3AUMOCBSI3U PACXO/10B HA 3JIPABOOXPAHEHUE U OKUJAEMOI
HPOAOJIKUTEJIBHOCTHU XKNU3HU B IOCTCOBETCKUX CTPAHAX

K.I. Hmanzanu’, K.H. Hopazumosa’, H. Buouapmo?, K.T. Hypanuna’*

"Yuueepcumem «Qy», Anmamel, Kasaxcman
2Yuueepcumem Bocmounoeo Jlonoona, Jlonoown, Beruxobpumanus
3Yuusepcumem Llaxapuma, Cemeui, Kazaxcman

Pezrome. Cmamovs noceésauieHa uccie008aHuio 83auMOCEa3U MeHCOy pacxooamu Ha 30pasooXpaHeHue u
02H#CUOAEMOTL  NPOOONIHCUMETBHOCBIO HCUSHU HACENeHUsI 8 NOCMCOBEMCKUX CMPAHAX ¢ YYEémom pasiuyuil
9IKOHOMUYECKUX U UHCIUMYYUOHATIbHBIX YCA08UAX ux pazeumus. Llenv uccnedoeanus 3axkmoyaemcst 6 blaeieHuu
ocobeHHoCmel CMamucmu4eckoll césa3u mexncoy unancuposanuem 30pagooxXpanenus 1 nPoooINCUMETbHOCNBIO
JHCUBHU HA MEHCCMPAHOBOM U BHYMPUCTNPAHOBOM YPOBHAX. MHGDOPpMAYUOHHYIO OCHOBY UCCIe008AHU COCMABUNU
OanHvle Bcemupnoeo 6amnka no 15 nocmcosemckum zocyoapecmeam 3a 2000-2023 zo0vl, exmouarouue 358
HabmodeHull. B pabome npumenensvi memoovl onucamenbHOU CMAMUCMUKY U NAHEbHO20 IKOHOMEMPUUECKO20
ananusa Ha ocrHose cubpuoHou mooeau Mynonaxa, no3goasaiowel paz0eibHo OYeHUMb MENCCMPAHOBbLE PA3IUYUS U
UBMEHeHUsL UCCAedyeMblX NoKa3amenel 6HYmpu Ccmpaw 60 epemeHu. B 0Oasosoil modenu ycmanosenena
NONOACUMENLHAS CMATRUCIUYECKU SHAYUMASL MEJICCIMPAHOBASL CB3b MeANCOY D0aell pacxo008 Ha 30paBoOXpaHeHue
6 BBII u oocudaemoui npoO00aNCUMENbHOCBIO HCUSHU, OOHAKO €€ CIAmuUCmuieckas 3Ha4umMocms 3a8ucum om
8blOpantoll cneyuduxayuu moodenu. Hayunas 3nauumocmo uccied08anus COCMoum 6 Ymo4HeHuu 603MOICHOCMEl
U O2paHuueHull npumeHeHus noxasamenell (QUHAHCUPOBAHUSL 30PABOOXPAHEHUS. NPU CPABHUMETbHOM aHATU3e
democpaghuueckux pesyibmamos 8 NOCMCO8emCcKuxX 2ocyoapcmeax. llpakmuueckas 3nHauumMocms NOJYYEHHbIX
86180008 ONpeOesAemcs: HeoOX0OUMOCMbIO KOMNJIEKCHO20 YYeéma CmpyKmypbl (DUHAHCUPOBAHUS, FKOHOMUYECKUX
yenosull U noxkazameneti  300p06bs  HACENEHUs NPU  OYeHKe HAYUOHAIbHLIX —CUCMEM  30paB0O0XPAHEHUs.
Ilepcnekmusbl  OanbHeUwux UCCIe008AHULL CBA3AHbL C  U3VUeHUeM OOCMYRHOCTU MeOUYUHCKOU NOMOWjU,
ocobenHocmell pacnpeoenerHus (DUHAHCOBLIX Pecypco8 U pe3yTbMAamusHOCHU NpedoCmAasisaemblX MeOUYUHCKUX

yenye.

Knwouegvie cnosa: pacxodsbl Ha 30pasooxpanerile, 0X4CUOAEMAs NPOOOIHCUMENbHOCHb — HCUSHU,
NOCMCOBEMCKUE CPAHbI, NAHETbHbIE OAHHbIE, MEJNCCMPAHOBOL U GHYMPUCPAHOBO AHAIU3, (DPUHAHCUPOBAHUE
30pasooxpaneHusl.
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