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Abstract 

 
The research deals with practical aspects of measuring the integral performance of the Russian health 
system and the role of public and private funding sources in contributing and facilitating the health 
growth. We introduce life expectation as an integral indicator of health and derive multiple regression 
models that quantitate contribution of the public and private sectors to the increase of health. It is 
determined that the decreasing proportion of the public sector health expenditure and the growth of the 
private sector share is not a positive outcome of institutional development, because the majority of private 
sector funding is represented by out-of-pocket expenditure which is proved to be akin to income tax, but 
with a selective scope of imposition. We provide the methodology for evaluating the healthcare burden on 
individuals and derive regression models that undermine the concept of the “pay as you go” method that 
is being widely discussed concerning the future reforms of the Russian healthcare system.  
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1. Introduction 

Following the discussion on the matters of health sector performance and efficiency evaluation, we 

conclude that the proper indicator could be the one that measures the integral change of health and its 

infrastructure in some numeric form, which would be comparable and allow for dynamic specification. 

The problem itself is not a brand new one, due to the fact that several attempts have been made recently 

to design and implement comprehensive health system performance scorecard that would entail and 

consider the data from several “domains of health outcomes, quality, access, equity, and efficiency” 

(Schoen et al., 2006). 
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Not arguing with the multitude of researchers, we introduce an indicator which meets the most of the 

requirements for performance measurements – the expectation of life at a given age, and we intend to 

give an appropriate rationale in several forthcoming papers. This indicator is very instrumental because it 

is almost free from inertial development effects, generally due to its multidimensional interrelation 

tohealth system and infrastructure development, or economic development as well. According to Shaytura 

et al., (2016) integrating the multiverse factors contributes to the increase of social and economic systems 

manageability (Shaytura et al., 2016). Thus such an approach is worth implementing. 

The expectation of life in different age cohorts tends to increase, thus making it reasonable to 

determine and evaluate factors that facilitate or, in contrast, inhibit the trend. All the manifold of the 

factors can be brought to several generalized categories that are measured by monetary units and are 

related to expenditure of funds. Given this, the “carrier” of the expenses can differ within two large 

groups: a public sector – general government budget (including federal budget and the budgets of public 

social security funds) on the one hand, and a private sector on the other hand, represented by insurance 

companies and funds, corporations, and by individuals as well. For this case, it is interesting to determine 

which of the two sources of health expenditure funding has a greater influence on the integral health 

system performance indicator – expectation of life at different ages. 

It is true to some extent that sharing the healthcare expenditure burden between public and private 

sectors stands inline with the concept of Public-private partnership (cooperation), but such a cooperation 

can be both voluntary and compelled, and it also requires verification in this research. Moreover, 

comparing the per capita total healthcare expenditure to the government expenditure and its revenue, one 

can derive an answer to another important question: the role of public-private partnerships in healthcare 

development and its contribution to health. 

2. Methods 

We employ several techniques of multiple regression analysis which is instrumental in obtaining 

quantitative measures of interdependency between several arguments and a function. Several assumptions 

were made prior to model identification: 

1) functions – life expectation and out-of-pocket health expenditure – demonstrated causality towards 

the arguments; 

2) the functions were assumed to have linear nature, according to their dynamics pattern and essential 

characteristics of the phenomena in focus: both life expectation and health expenditure in the long-run 

tend to linearization, while in short time frames they might look exponentially growing or declining. 

Moreover, current macroeconomic situation and the foreseen prospects show no signs of probable further 

increase of the functions growth rate. 

Analysis in terms of modelling the relations between the functions and arguments was held according 

to the algorithm described in (Kolmakov et al., 2015). We introduced two representations of the models: 

“Executive” – with time series taken in levels, and “Authentic” – with the data in stationary 

representation (first-order differences). The “Executive” model, being more practice-oriented due to its 

greater explanatory power, is verified by the “Authentic” model which is correct in terms of spurious 

regression results elimination. 
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Regression models were characterized by R-squared and F-statistics, regression coefficients were 

cross-checked with their betas and appropriate p-level evaluation. 

3. Data sources and manipulations 

In order to verify the latter hypothesis, we are to run the survey using the following data. 

1) Expectation of life at ages of 30-34; 35-40; 60-64, both females and males.The source of data is the 

World Health Organization. 

2) Expenditure on health, in current prices (RUB) and in International USD (parity amended): 

- Total expenditure; 

- General government expenditure; 

- Total private expenditure; 

- Out-of-pocket expenditure. 

3) General Government revenue. 

Data from sections “2” and “3” are retrieved from the “World Economic Outlook Database”. 

Prior to any analysis, all the data series were checked for stationarity and multicollinearity.  The data 

in levels representation indicate that the values are strongly biased, thus cross-correlated (correlation 

ratios exceed 0.93). The reason for such a result is rather obvious: most of the macroeconomic data are 

nonstationary due to the presence of autoregressive components combined with a trend or a seasonal 

pattern. Thus, the series had to be tested for the presence of a unit root and were modified according to 

the results. Otherwise, two constraints arise: a multicollinearity problem and spurious regression results. 

4. Problem statement 

We assume that there is a distinct interrelation between expectation of life at different ages and the 

expenditure on health from different sources, i.e. public and private, including out-of-pocket 

payments.We also have reasons to assume that a further change in the heath expenditure structure will 

result in roles redistribution within the partnership between the public and private sectors. 

The hypothesis of this paper goes as the following: private healthcare expenditure is more efficient 

then the public expenditure, that is why the policy of social sector funding needs to be revised in order to 

give the population several incentives in exchange for the growing healthcare expenditure burden on 

individuals. 

The roots of the hypothesis are found in several current processes that can be treated as non-

characteristic for a social type of market economy. Thelatterprocessesinclude: 

1. Life expectation in different age cohorts that had been decreasing till the end of 2003 is now 

constantly growing since 2004. The factors of the growth are quite numerous and include the increase of 

availability and quality of medical services, prosperity growth, positive change in labor conditions and 

contents.Life expectation during 2000-2014 increased annually by 0,48-0,9%, and in the period of 

permanent growth (2004-2014) it varied within 0,82% per annum (for females, 35-39 y.o.) and 1,47% per 

annum (males, 35-39 y.o.). The profiles of average life expectation can be extrapolated, but one should 

not expect for the prolonged linear growth of it due to some natural constraints. 



http://dx.doi.org/10.15405/epsbs.2017.07.02.56 
Corresponding Author: Aleksandra G. Polyakova 
Selection and peer-review under responsibility of the Organizing Committee of the conference 
eISSN: 2357-1330 
 

 439 

It is clear that the quality of life is increasing synchronously. But to determine the true reasons for it, 

one needs to take a look at exogenous growth factors that include healthcare expenditure in its different 

interpretations. 

2. Health expenditure is increasing, but its structure is changing permanently. i.e., starting from 1995, 

total health expenditure according to international comparisons methodology (using purchasing power 

parities) increased from 74,4 billion USD to 270,4 billion USD, which is 8,5% of the annual growth in 

average relative terms (fig. 1). 

 

Fig. 1. Health expenditure dynamics in Russia. 

Notably, the relative amount (in terms of GDP proportion) was much more stable within the corridor 

between 5,2% and 7,4% (the average of 6,1%). Still, there is one peculiar fact that starting from 2004, 

there was a strong correlation between the growth of life expectation and out-of-pocket payments: the 

latter in 2001-2014 grew up from 30,34 billion of International USD (73,7% of total private health 

expenditure) to 124,0 billion international USD (95,92% of total private health expenditure – see fig. 2a). 

Along with that, per capita average private expenditure (fig. 2b) increased 10 times compared to its 

amountin 1996 (from 87,5 to 877,4 international USD per annum). 

  

Fig. 2a. Total expenditure on health in 2000-2014 Fig. 2b. Per capita private expenditure on health in 1996-2014 
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Obviously, the individuals pay more while the government’s proportion is constantly decreasing. The 

greatest matter of concern is the share of individuals’ expenditure within the whole private sector 

spending on health. It demonstrates the failure of private institutions of social security and insurance. The 

reasons for that include – as it is clear from fig. 2b – crises, during which the private share of health 

expenditure increased dramatically in response to the government slowdown. To tell more, the study of 

Murthy and Okunade indicates that per capita health expenditure in the USA depends strongly on per 

capita real income, the population percent above 65 years and the level of health care technology, 

measured as the level of Research & Development expenditure in health care (Murthy, & Okunade, 

2016). 

3. The general government revenue increases as health expenditure goes up that allows for the 

conclusion concerning some causality between social policy and economic development. Technically, 

during 2004-2014,the total government expenditure on health increased annually by 18,4% in current 

prices, while the revenue at the same time increased by 17,8% a year. Taken as the proportion of revenue, 

health expenditure sums up to the average of 10,2% between 8,7% in 2005 and 12,7% in 2009. In other 

words, the government does not cut the funding for its social obligations, but the growth rate of the 

demand for healthcare determines the gap between the demand and possibilities to finance it at the budget 

expense. People’s healthcare demand increases due to the changes in the socioeconomic life and 

improvement in the health technology (Yahaya et al., 2016). This is why, we face the coverage of current 

funding deficits by private sources, represented dominantly by individuals’ money. This situation is not 

unique since it is replicated in other sectors like agriculture (Kookueva, 2014), housing and utilities, etc. 

In order to make a quality assessment of the present institutional disproportion effects, it is required to 

estimate the relative burden of out-of-pocket healthcare expenses by representing them as the percentage 

of the average monthly wage (table 1). 

Table 1. The composition of out-of-pocket monthly health expenditure burden on individuals. 

Year Population, 
mlns of 
persons 

Out-of-pocket 
expenditure, 
blns of RUB 

Monthly wage 
average, RUB 
(after tax 13%) 

Total labor, 
mlns of 
persons 

Out-of-pocket monthly health expenditure 
per capita, RUB per worker, RUB per worker, % of 

monthly wage 
2000 146,3 126,6 1971 72,8 72 145 7,35 
2001 145,2 165,0 2500 71,5 95 192 7,69 
2002 145 213,3 3574 72,4 123 246 6,87 
2003 144,3 259,4 4365 72,3 150 299 6,85 
2004 143,8 313,2 5525 73,0 181 358 6,47 
2005 143,2 376,3 6800 73,6 219 426 6,27 
2006 142,8 456,4 8567 74,4 266 511 5,97 
2007 142,8 567,4 10917 75,3 331 628 5,75 
2008 142,7 1086,2 13414 75,7 634 1196 8,91 
2009 142,8 1275,9 15910 75,7 745 1405 8,83 
2010 142,9 1461,1 17662 75,5 852 1613 9,13 
2011 143 1711,3 19431 75,8 997 1882 9,69 
2012 143,3 1960,4 22528 75,7 1140 2159 9,58 
2013 143,7 2289,4 25624 75,5 1328 2526 9,86 
2014 146,3 2524,9 27515 75,4 1438 2789 10,14 

 

Despite the relative stability of public healthcare expenditure, private spending is growing both in 

absolute and relative figures. As a result, the working people face growing pressure of healthcare 

payments as if it was an additional income tax rated in 2014 at 10,14% of an average wage after tax 
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(individual income tax, 13%). This “quasi-tax” rate keeps growing since 2007 when it was minimal 

during the period of observation (5,75%). 

It is clear that any further promotion of the Russian healthcare system efficiency and performance 

depends on individual income dynamics. But its growth can be useful only if the government, which is 

cutting down the budgets and has no potential to grow, introduces some incentives to the individuals. 

Actually Russia is no longer a country with no compulsory payments for medical insurance by 

individuals – those payments are in fact substituted by almost 100-percent out-of-pocket healthcare 

expenditure in the private sector. 

5. Results and discussion 

The modelling allowed one to derive the linear regression model showing that even in rescaled 

representation out-of-pocket healthcare expenditure does not provide any appreciable contribution to the 

quality of life andhealthsectorperformanceandefficiency. The “Executive” model indicated that the 

general government and individuals’ expenditure on health are statistically determined to make a 

contribution of no more than 19% to total variance of life expectation of males aged 35-39, as long as 

other factors, not included to the model, deliver 81,5% of the function variance (see table 2). 

The comparative performance of public and private health expenditure is in favor of the former. The 

standardized regression coefficients (Betas) indicate that public funds are 15,9 times more efficient in 

terms of contributing to healthcare system performance then out-of-pocket payments. 

Table 2. Results of the Executive and Authentic models of Life Expectation regression by public and private expenditure 

Executive model of Life Expectation of Males, 35-39 y.o. (levels 
rescaled by LN) 

Authentic model of Life Expectation of Males, 35-39 y.o. (1st 
order differences of rescaled levels) 

R2 = 0,97042184   R2 = 0,18326443   
  Beta B   Beta B 
Intercept 
(Share of avg.) 

 2,777895 
81,1467 

Intercept 
(Share of avg.) 

  0,011096 
76,72373 

Government expenditure 0,927491 0,085505 Government expenditure 0,394959 0,068927 
Out-of-pocket expenditure 0,058438 0,004038 Out-of-pocket expenditure -0,397459 -0,038925 

 

It is plausible, given the fact that individual spending cannot be considered equally distributed, 

especially considering healthcare financial burden shift to older cohorts. It is also obvious that individual 

expenditure averaging is not reliable in terms of unequal distribution of wealth. There is also a problem of 

spatial inequalities, which is discussed and revealed in (Polyakova & Simarova, 2014). 

One of the Authentic model results is the negative interrelation between healthcare efficiency and 

performance integral indicator and out-of-pocket expenditure growth. In its strength but no in the vector, 

it is equal to public expenditure. The interpretation is rather rational: for the most of the individuals, out-

of-pocket healthcare expenditure is the barrier for development, or some kind of a social tax with 

selective scope. 

Study of interrelation between individual and public healthcare spending, and general government 

revenue allowed one to determine the fact that according to Executive and Authentic models, government 

revenue and individual spending are counter-phase to each other (see table 3). 
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Table 3. Results of the Executive and Authentic models of out-of-pocket healthcare spending regression by public expenditure 
and revenue 

 OpEx (levels rescaled by LN) OpEx (1st order differences of rescaled levels) 
 Beta B Beta B 
Intercept  -4,45002  0,087515 
Government expenditure 1,883182 2,51265 0,751286 1,338776 
Government revenue -0,901845 -0,75471 -0,406674 -0,384924 

 

The explanation is rather traditional for the social state situation: growing public revenue is the reason 

for easing-off individual spending, due to the ratios between public healthcare expenditure and revenues 

are relatively permanent. In contrast, decreasing revenue is usually not correlated with healthcare services 

demand, and in terms of crisis, for example, it acts as a driver for the demand growth, thus stimulating 

individuals to spend more (Dmitriev, & Drobyshevsky, 2015). 

6. Conclusion 

The analysis allowed us to reject the hypothesis of the research. Private healthcare expenditure in 

terms of contribution to the life expectation growth is much less efficient compared to public expenditure. 

The verification can also be found in (Bustamante, 2010), showing that regressive out-of-pockethealth 

care expenditures stimulate quality and availability development in originally centralized health 

infrastructures, like the one we have in Russia. 

The obtained result allows us to conclude that Russia’s current situation of a gradual decrease of the 

share of public-funded health expenditure can hardly be the success story of public-private 

partnership.Instead of efficient private institutions, the burden of funding is held by individuals who have 

to pay more. Therefore, out-of-pocket health expenditure can be treated as “quasi-tax”, rated at 10,14% of 

the average after tax income. The good way to go in such a realm, according to Luck et al., (2014), is to 

improve the quality of healthcare by implementing pay-for-performance principles of funding both in 

private and public sectors. 
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