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MEASURING THE EFFECTIVENESS OF HEALTH CARE
SYSTEMS AS A RESULT OF HEALTH POLICY
AND REGUIATIONS

Celem pracy jest obliczenie indeksow efektywnosci systemow ochrony zdrowia
na Swiecie. Podczas realizacji badania efektywnos$¢ narodowych systemow
ochrony zdrowia bedzie uwzgledniania zgodnie z konwencja Swiatowej Organ-
izacji Zdrowia, jako oczekiwana dtugos¢ zycia w zdrowiu (HALE - health-adjust-
ed life expectancy), zyli przecietna ilos¢ lat zycia w zdrowiu, ktorej nowonar-
odzona jednostka moze oczekiwa¢. Opieke medywzna uwzglednia sie natomiast,
jako wielko$¢ publiznych wydatkéw na stuzbe zdrowia per ca-pita (z zachow-
aniem PPP). Rezultaty badan dla 191 krajow przeprowadzone przez WHO beda
stanowity podstawe analiz efektywnosci systemow ochrony zdrowia. Badanie
zostanie zrealizowane z wykorzystaniem metod badawcazych zaproponowanych
w publikacji Evans i in. (2001), tj. zarbwno parametrycznych (FHD, DEA), jak
i nieparametrycznych metod przyblizenia graniaznej funkcji produkgcji (COLS,
podejscie stocha-styczne).

Najwazniejsze wyniki wyptywajace z przeprowadzonego badania obejmuja
spostrzezenia dotyczace uzyski-wania innych oszacowan parametrow struk-
turalnych modeli (dodajac do wartosci teoretycznych wartosci uzaleznione od
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przyjetych rozktadéw ui), a co za tym idzie, w efekcie graniczne funkcje produk-
cji roznia sie od siebie, w zaleznos$ci od przyjetych zatozen dotyczacych specy-
fikacji stochastyaznej rozktadow. W bada-nym okresie zaobserwowano rowniez
réwnolegte do granicy zageszczenie obserwacji, co Swiadazy o zmniej-szaniu sie
réznic w efektywnosci wydatkowania srodkéw na zdrowie pomiedzy krajami
oraz oddalenie od po-czatku uktadu wspdétizednych w prawo, co z kolei Swi-
adazy o zwiekszaniu wydatkow na zdrowie w wielu kra-jach. Natomiast odd-
alenie sie graniznej kizywej efektywnosci od poczatku uktadu wspotizednych
byto nie-wielkie.

Literature review and regulatory issues

As the world’s economies faced the COVID-19 pandemic and
difficulties in providing access to medical services, the issue of
health system efficiency became particularly important. The cur-
rent situation faced by countries around the world, although trig-
gered by COVID-19, is the result of the design of health systems
over the long term. The characteristics of a country’s national
health care system can affect its levels of economic growth, labour
resources, and labour productivity. Healthier workers are both
physically and mentally more willing to work, and this willingness
is reflected in their higher productivity and correspondingly high-
er wages'. At a time when many societies are growing older and be-
coming more urban, the functioning of the health care system can
have a significant impact on a population, including on its general
health. Many factors related to the provision of medical services
are playing an increasingly large role in the distribution of mor-
bidity and mortality, particularly the types of services covered by
the health care system, the quantity and quality of the medical ser-
vices provided, the approach to redistribution, and the availability
of these services?.

The method of health care financing is extremely important, as it
determines the quantity, distribution, and quality of the medical ser-
vices provided. It also has a significant impact on the operational effi-
ciency of the health care system, as the ability of the system to provide
medical services depends on the demand, and, to a lesser extent, on
the financial capacity of the entities involved. Therefore, governments
play an important role in the health of the population through the
decisions they make about the amounts and the methods of health

' D. Bloom, D. Canning, J. Sevilla (2001), The Effect of Health on Economic Growth: Theory and
Evidence, “NBER Working Paper” 8587.

? G.Lopez-Casasnovas, B. Rivera, L. Currais (2005), Health and economic growth. Findings and
Policy Implications, MIT Press, Cambridge (MA).

]04 ‘ Allerhand Law Review 2021, No. 1 (7), item 3



Measuring the effectiveness of health care systems as a result of health policy...

care financing. In line with Evans et al.?, we assume in this paper that
the healthy life expectancy (HALE) indicator can be used to aggregate
information on the method of health care financing, health care in-
stitutions and management methods, and the general availability of
medical services. As this indicator is in turn related to the data on the
amount of health expenditure in each of the surveyed countries, it can
be used to estimate the frontier function of health production.

The aim of this article is to calculate the effectiveness indexes of
health care systems across the world; to determine how the scope
and the structure of health care financing, as well as the organisa-
tion of the health care system, affect the health resources of a given
population; and to show how these values varied in the analysed pe-
riod. The study examines the effectiveness of national health care
systems, initially measured based on the World Health Organization
convention as the health-adjusted life expectancy (HALE); i.e,, the av-
erage number of years of healthy life that a new-born individual can
expect have. This rate is estimated by adding estimated birth rates
and death rates from age-specific conditions to each population age
cohort, and life expectancy is adjusted by years spent in poor health.
Medical care is considered based on the amount of public expendi-
ture on health care per capita (maintaining PPP). The results of the
research for 191 countries carried out by WHO forms the basis for
our analyses of the effectiveness of health care systems.

The study also includes a detailed verification of the applied re-
search methods, and an attempt to select the most accurate method.
The frontier function of health is determined using non-parametric
and parametric econometric methods. How this function developed
between 2000 and 2016 is then analysed.

The nature of the subject matter this paper covers determined
the kinds of research methods we have chosen to use. Our decision
to implement the cognitive goal formulated above was based on the
previous literature and quantitative analyses in which both paramet-
ric (FHD, DEA) and non-parametric methods of approximation of the
frontier production function (COLS, stochastic approach) were used.

The study uses statistical data from the databases of the World
Health Organization and the OECD.

Research methodology

The largest databases on health care systems are built and main-
tained by the World Health Organization (WHO) and the Organi-
zation for Economic Cooperation and Development (OECD). These
databases contain a great deal of information, including indica-

* D. Evans, A. Tandon, Ch. Murray, J. Lauer (2001), The Comparative......, WHO.

Gtos Prawa 2021, nr 1 (7), poz. 3 ‘ 105



Kornelia Piech

tors and quantities that describe both the health resources and the
health expenditures of different populations, as well as the institu-
tional characteristics and medical statistics of various health care
systems. Almost all countries in the world collect information re-
lated to the life expectancy of their populations, including on their
demographic characteristics and social profiles. This information is
used by both research centres and state institutions, particularly by
those responsible for making the most important health care-relat-
ed decisions in a given country.

In the following, we present selected indicators used in research
that provide information on the life expectancy and the health-
based quality of life of populations, and on the factors that devalue
the latter. We also present the statistical data used in our analyses.

In 2001, WHO formally replaced the DALE index with life expec-
tancy in good health®. The healthy life expectancy index expresses
the average number of years that an individual from the study pop-
ulation will survive in various health states. In other words, HALE
includes more than just the state of full health. Thus, this indicator
varies strongly both over time and between countries.

The methodology for calculating the healthy life expectancy in-
dex is not simple. Using data reflecting the global burden disease,
the intensity of the incidence of various diseases is estimated, while
taking age and gender into account. Estimates of the severity of inci-
dence are then obtained. Ultimately, the incidence frequency is cal-
culated using the World Health Survey and the WHO Multi-Country
Survey Study, and the HALE value for the analysed country is ob-
tained based on the survival tables®. The HALE indicator attempts to
capture the effectiveness of the health care system in reducing the
burden of disease in the population. It is possible that the disease
duration or the suffering associated with the disease is reduced, but
mortality is not affected. HALE can be used to capture such progress,
even when the mortality rate has remained unchanged.

This paper attempts to verify the research methods used by Ev-
ans et al. in their paper entitled The Comparative Efficiency of Nation-
al Health Systems in Producing Health: an Analysis of 191 Countries.
The study was based on the HALE data published by WHO for 2000
and 2016, and on general health expenditure per person according
to the purchasing power parity for a given year. The original DALE
data from 1997 on which the authors based that paper are not avail-

* L. Gromulska, M. J. Wysocki, P Gorynski (2008), Lata przezyte w zdrowiu (Healthy life years,
HLY) - zalecany przez Unig¢ Europejskq syntetyczny wskaznik sytuacji zdrowotnej ludnosci, , Przeglgd
Epidemiologiczny” 62(4), s. 811-820.

®> WHO (2014), WHO methods for life expectancy and healthy life espectancy, “Global Health
Estimates Technical Paper”, WHO - Department of Health Statistics and Information Systems, Ge-
neva, March.
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able. Moreover, the nomenclature of this indicator was changed in
2001. Hence, the DALE indicator can be seen in the figures present-
ed in the analytical chapter, while the same value is called HALE
in current international statistics. To ensure consistency with the
above-mentioned study, we use health expenditure data for 1997. In
brief, however, when specifying the date in the charts, the following
year is used (i.e, for HALE).

Even among countries with similar income and education lev-
els, there are significant differences in the health resources of the
population. These differences are partly due to the varying levels of
effectiveness of national health care systems.

Murray and Frenk® attempted to define the effectiveness of
health care systems using an approach that enables both interna-
tional comparisons of effectiveness and the observation of changes
in this effectiveness over time. The authors measured the efficiency
of a health care system by comparing the observed health resources
with the services that a given system ought to provide. In their 2001
article, Evans et al” pointed out that in the absence of expenditures
on the health care system, or of any health care system at all, the
level of health will not be zero, as the entire community will not im-
mediately die as a result.

It should be noted that the efficiency of the health care system, as
examined in this paper, is not based simply on the system’s technical
efficiency. In our study, health care expenditures are equated with out-
lays, while the results are based on the population’s health resources.
Thus, efficiency as such reflects more than just whether a system’s
solutions or reforms are implemented at the lowest possible cost. Rath-
er, it is also based on whether the health care system selects the most
cost-effective intervention programs for a given level of expenditure.

Assuming that the maximum achievable production volume (or
frontier production function) is not observable, there are several
options for approximating it. The first approach involves defining
an acceptable set of interventions that can be implemented in the
system, identifying their costs, and checking whether they are effec-
tive; and then selecting a combination that maximises the objective
function with the resources available. However, such a study would
require a very large amount of data, and these data are not available
for many countries.

Another way to approximate the frontier production function is
to estimate it based on econometric methods using input and output
data at the country level.

¢ C. Murray, J. Frenk (1999), A WHO framework for health system performance assessment,
“Global Programme on Evidence for Health Policy Discussion Paper” No. 6, World Health Organi-
zation, Geneva.

”D. Evans, A. Tandon, Ch. Murray, J. Lauer (2001), The Comparative......, WHO.
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Examples of a deterministic approximation of the frontier pro-
duction function are based on nonparametric methods, which pri-
marily include:

+ data envelopment analysis (DEA), and

+ free disposal hull (FDH).

Due to the significant shortcomings of non-parametric methods, we
decided to carry out the analysis using parametric methods, which are
based on the production function, and enable an analysis of the rela-
tionship between outlays and effects. The main challenge that arises
in the econometric analysis of effectiveness is estimating the param-
eter values of a given frontier production function and the indicators
reflecting the level of effectiveness. To model the frontier production
function, both classical econometric solutions and linear and quadrat-
ic programming are used, which in turn have significant drawbacks,
such as a high sensitivity to unusual deviations, and the failure to in-
clude the distribution of the ineffectiveness-reflecting variable®.

The parameters of the production function are estimated using
standard econometric estimation tools, and the production function
itself sets the efficiency curve. The deviations from the efficiency
curve are caused by ineffectiveness and random errors. As part of
the parametric approach, many methods have been developed that
differ mainly in the assumptions they use to describe the distribu-
tion of random error and ineffectiveness®.

Results

I. The determination of the frontier function of health produc-
tion for 2000, including the verification of methods

The frontier set for the HALE data from 2000 based on the Free
Disposal Hull method takes the form of a step function. The horizontal
axis shows the value of the logarithm of health expenditure per capita
from 1997, while the vertical axis shows the logarithm of HALE 2010.
The cloud of observations in this study is similar to that in the initial
study. The largest clusters can be observed within the same points.
The production limit curve is stretched over the outermost observa-
tions, while all the points below show ineffectiveness as represented
by the distance of a given point from the frontier. The differences in
the size of outliers may be related to the database update by the WHO.

8 ). Barburski (2010), Ekonometryczny pomiar efektywnosci ekonomicznej instytucji finanso-
wych. Stochastyczny model graniczny kosztéw, ,Bank i Kredyt” 41 (1), s. 31-56.

2 S.C. Kumbhakar, C.A.K. Lovell (2000), Stochastic Frontier Analysis, Cambridge: Cambridge
University Press; Pawtowska M., Kozak S. (2008), Przystgpienie Polski do strefy euro a efektywnosc,
poziom konkurencji oraz wyniki polskiego sektora finansowego, ,Materiaty i Studia”, Narodowy
Bank Polski, Zeszyt nr 228, Warszawa.
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Figure 1. The frontier production function for 2000
determined by the FDH method
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Source: author’s own calculations based on WHO data.

Data envelopment analysis

Another method used is data envelopment analysis (DEA). The
horizontal axis represents the 1997 logarithm value of health spen-
ding per capita, and the vertical axis represents the HALE 2010 lo-
garithm. There are differences between the graph in this study and
the graph in the initial study, although the main focus points are in
analogous positions.

Figure 2. The frontier production function for 2000
determined by the DEA method
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Source: author’s own calculations based on WHO data.
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As expected, we can see that the frontier production curve deter-
mined by the FHD method is within the frontier determined by the
DEA method.

Subsequently, an attempt is made to estimate the frontier of
the production function using the corrected ordinary least squares
(COLS) method. In the first step, the residuals are determined using
the classic method of the least squares estimation. After estimating
the parameters, and in line with the assumptions of Evans et al.',
the estimated model takes this form:

InHALE = 3,3 + 0,19InEXP — 0,01(InEXP)?

In the next step, the maximum residual value from the above mo-
del is obtained. It is 0.31. The next stage is to divide the range con-
taining all empirical observations into 100 parts within each unit
of the axis, with the outlays marked in the form of health-related
expenditure. In total, 620 values of the logarithm of the expenditure
on health per person according to the purchasing power parity in
1997 are obtained, increasing on the scale by 0.01, starting from 2.12
up to 8.32. For each of those values, the theoretical value of HALE is
determined, adjusted by adding the value of the maximum residual
component from the model estimated by the classical least squares
method (CLSM) to the intercept. This enables us to determine the
production function frontier presented in the diagram below using
the COLS method.

In relating these results to those of Evans et al.", it should be no-
ted that the dispersion of empirical values is similar, and the pro-
duction function frontier intersects the same observation. Never-
theless, the shape of this function is different; i.e. the production
function is non-monotonic in the original study, which means that
it decreases in the range from seven for the InEXP variable. There-
fore, it is interesting to consider what method for determining the
frontier Evans et al.'?> adopted, because the article did not contain
a description of it. Our calculations in this paper, indicate that the
course of the production function is classical;i.e., it is a non-decre-
asing function.

% D. Evans, A. Tandon, Ch. Murray, J. Lauer (2001), The Comparative......, WHO.
" Ibidem.
2 Ibidem.
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Figure 3. The frontier production function for 2000
determined by the COLS method
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Source: author’s own calculations based on WHO data.

Following the work of Evans et al.'®, we then attempt to determi-
ne the frontier production function for the HALE data for 2000 and
for the data on health expenditure per capita from 1997 by adopting
precise assumptions as to the u, distribution expressing the tech-
nical inefficiency of a given country. The authors were of the opi-
nion that the type of distribution imposed does not affect the final
results, and that the following distributions can be used: half-nor-
mal, truncated-normal, exponential, or gamma. This assumption
will be verified below by determining the frontier production func-
tion for all the above-mentioned distributions, and, additionally, by
showing the impact of the declared parameters on the final effect.
The first distribution we analyse will be the gamma distribution.
The probability density function in this distribution is described by
the following formula:

X
k—le ]

f(X;k’g)ze"F—(k)

for x >0and k,6 >0

" Ibidem.
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The chart below presents variants of the gamma distribution,
assuming different parameters and using the actual data used in
the calculations. As in the COLS implementation, each unit of the
interval containing the observed values of InEXP is divided into 100
parts, increasing on the scale by 0.01, starting from 2.12 up to 8.32;
and n probability density function of the gamma distribution is de-
termined in this interval. In particular, the presented range does
not include values between zero and 2.12, as there is no country for
which InEXP would fall within this range. Similarly, values above
8.32 are not included.

Figure 4. Examples of gamma distribution with different
parameters for the actual data used in the study

0,30
0,25

0,20

21 26 31 36 41 46 51 56 61 66 71 76 381
e—0=1,k=1 0=1,k=2 0=2,k=1 emm—0=2 k=2
n

Source: author’s own calculations.

From the above examples, the gamma distribution is chosen for
the values k = 2 and 0 = 2. Theoretical values are then calculated by
adding the estimate value ui from the gamma distribution to the In-
HALE theoretical value, according to the formula:

InHALE = 3,6 + 0,14InEXP — 0,01(InEXP)? + u~T'(k, 0).

In this way, the values of the frontier production function are
obtained, assuming that the ui distribution, which expresses the
technical inefficiency of a given country, adopts the gamma distri-
bution.

]]2 ‘ Allerhand Law Review 2021, No. 1 (7), item 3
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Figure 5. The stochastic frontier production function for 2000,
assuming a gamma distribution
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Source: author’s own calculations based on WHO data.

The next step is to carry out a procedure analogous to that de-
scribed above, assuming that the ui distribution, which expresses
the technical inefficiency of a given country, will be described by the
exponential distribution; i.e., a special case of the gamma distribu-
tion, where if X - Gamma (1, 1) then X - Exp (X). The density distribu-
tion of the probability function is given by the formula:

e x>0
;A ={ =
fos4) 0 x<o.

As a result of the conducted experiments, the value of A =0.25 is
selected, for which the limit production function has been obtained
in the form presented in the diagram.

Figure 6. The stochastic frontier production function for 2000
assuming an exponential distribution

4,4
4,2

4,0

InHALE

3,8

3,6

3,4

InEXP

Source: author’s own calculations based on WHO data.
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The probability density function in a semi-normal distribution is
described by the formula:

f(x; O') = me_%

forx>0.

Figure 7. The stochastic frontier production function for 2000
assuming a semi-normal distribution
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Source: author’s own calculations based on WHO data.

The figure above presents the production frontier curve, assu-
ming that the ui distribution, which expresses the technical ineffi-
ciency of a given country, takes a half-normal distribution.

The probability density function in the truncated-normal distri-
bution is described by the following formula:

1 1 _1X=Hye

—ee 2 a')
f(x;ﬂlo-lalb) = O’b _iﬂ: a #
*(F55) - o5

Contrary to the authors’ statement14 that the assumption of
a specific form of the ui distribution expresses the technical inef-
ficiency of a given country, our results indicate that the obtained
frontier productivity curves differ significantly in the dependence
on the residual component imposed in the distribution model.

The chart below displays the values assumed by the residuals of
the model in different distributions in the analysed range. Clear dif-
ferences can be observed between them, which obviously translates
into the form of the frontier production function.

" Ibidem; S. C. Kumbhakar, C.A.K. Lovell (2000), Stochastic Frontier Analy-sis, Cambridge:
Cambridge University Press.
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Figure 8. The stochastic limit production function for 2000
assuming a half-normal distribution
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Source: author’s own calculations based on WHO data.

Figure 9. The course of theoretical values of technical ineffi-
ciency in 2000, assuming different distributions
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Source: author’s own calculations.

Assuming the truncated-normal distribution, the frontier pro-
duction function obtained in this study takes exactly the same form
as the frontier function presented in the article by Evans et al.15 This
result confirms that we have accurately recreated the course of the
analysis carried out in the above-mentioned article (despite using
slightly different data and completely different computer programs

* D. Evans, A. Tandon, Ch. Murray, J. Lauer (2001), The Comparative......, WHO.
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to support our calculations), and that the differences observed be-
tween the forms of the production function, which result from the
assumptions imposed on the ui distribution, are not the result of an
error. The obtained results have very important implications for ef-
forts to measure the levels of inefficiency, which differ significantly
depending on the method used and the distribution assumed.

The analysis carried out above helps to confirm that the frontier
production function with a truncated-normal distribution superimpo-
sed on ui actually corresponds very well with the empirical data. Ne-
vertheless, this does not mean that making specific assumptions as to
the ui component has no effect on the frontier function of production.

Figure 10. The curves of the frontier production functions for
2000 obtained using the COLS method and stochastic me-
thods (assuming different distributions)

4,6
4,5
4,4

4,3 _—
42

w

<

I4’1 /

C

- 4

3,9

3,8

3,7

3,6

21 26 31 36 41 46 51 56 61 66 71 76 81
— 03 MMAa INEXP exponencial

half-normal e truncated-normal
coLs

Source: author’s own calculations.

IL. In the next part of the research, we conduct an analysis of the
latest empirical data;i.e.,, the HALE index for 2016 and the WHO data
for 173 countries on health expenditure per person in 2016, expres-
sed as purchasing power parity. The purpose of the following calcu-
lations is to show how the overall effectiveness of global health care
systems changed over the 16-year period.

The FDH and the DEA analysis carried out with the use of non
-parametric methods shows new shapes of the frontier production
function curves after 16 years. The horizontal axis shows the loga-
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rithm value of health expenditure per capita from 2016, while the
vertical axis shows the logarithm of HALE 2016.

It is easy to see that many observations have moved away from
the origin of the coordinate system, which indicates that in these
countries, both the level of expenditure on health per capita and the
expected healthy life years increased. The dependency between the
frontier production function curve determined by the FHD and DEA
methods is the same as it was in 2000. However, after 16 years, there
was a clear shift of the frontier production curves to the right, which
means that there was an increase in per capita health care expen-
diture in many of the surveyed countries. However, no upward shift
can be seen in the frontier production curves determined with the
use of nonparametric methods, which means that the increase in
health expenditure was not reflected in an increase in the value of
HALE for the previously effective countries.

Figure 11. The frontier production function for 2016, as deter-
mined by the FDH method

* InHALE

nEXp ©

Source: author’s own calculations based on WHO data.

The results obtained using the COLS method are very interesting
in light of the changes that took place between 2000 and 2016. The
figure below shows the frontier production function determined by
the corrected least squares method. The frontier curve based on the
2016 data is located at a much shorter distance from the observa-
tion cloud than it was based on the 2000 data. There is also a con-
centration of observations parallel to the frontier, which proves that
there were differences between countries in the effectiveness of the
funds spent on health, and that the origin of the coordinate system
was moving towards the right, which in turn indicates that spending
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on health was increasing in many countries. It is interesting to note
that the frontier production curve determined on the basis of the
data from 2016 is below the curve for the data from 2000. When in-
terpreting this situation literally, it is possible to conclude that the
efficiency of spending decreased. However, it should be noted that
this finding may be attributable to the method used and the reduc-
tion of variance in the 2016 data.

Figure 12. The frontier production function for 2016, as deter-
mined by the DEA method
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b

3 5 InEXP 6 7 8

Source: author’s own calculations based on WHO data.

Figure 13. The frontier production function for 2016, as deter-
mined by the COLS method
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Source: author’s own calculations based on WHO data.
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As before, using WHO data from 2016, estimates of the frontier
production functions are made based on the stochastic approach.
The parameter values are assumed to be identical to those in the
previous examples. Only the output data (and other values resulting
from them, such as their natural logarithm values, mean, standard
deviation, etc.) have changed. Presented below is the frontier of the
production function, assuming that the distribution expressing the
technical inefficiency of a given country takes a gamma distribution.

Figure 14. The stochastic frontier production function for 2016
assuming a gamma distribution

4,4

4,2

4,0

InHALE

3,8
3,6
InEXP

Source: author’s own calculations based on WHO data.

The stochastic frontier production functions for the exponential,
semi-normal, and truncated-normal distribution are presented below.

Figure 15. The stochastic frontier production function for 2016
assuming an exponential distribution
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Source: author’s own calculations based on WHO data.
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Figure 16. The stochastic frontier production function for 2016
assuming a half-normal distribution
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Source: author’s own calculations based on WHO data.

Figure 17. The stochastic frontier production function for 2016
assuming a truncated-normal distribution
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Source: author’s own calculations based on WHO data.

Summary

The study using the HALE data for 2016 helps to confirm the
results of the study based on the HALE data for 2000 in terms of
conclusions regarding the imposition of the distribution on ui. The
frontier productivity curves differ significantly depending on the
distribution imposed on the residual component in the model. Aga-
in, these differences can be illustrated with a diagram. The diagram
below shows the values assumed by the model residuals in different
distributions in the analysed interval.
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Figure 18. The course of the theoretical values of technical
inefficiency for 2016, assuming different distributions
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Source: author’s own calculations.

As aresult of these differences, different estimates of the structu-
ral parameters of the models are obtained (adding the values depen-
dent on the adopted ui distributions to the theoretical values ). Thus,
the frontier production functions differ from each other depending
on the assumptions made regarding the stochastic specification of
the distributions.

Figure 19. The course of the frontier production functions for
2016, obtained by the COLS method and by stochastic me-
thods (assuming different distributions)
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Source: author’s own calculations.
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To illustrate the shifts of the frontier production curve between
2000 and 2016, the results of the paired estimates of these functions
are presented below. Regardless of the selected distribution impo-
sed on the ui expressing the technical inefficiency of a given coun-
try, an upward shift of the frontier production curve can be observed
in each case. This shift expresses an improvement in the overall glo-
bal effectiveness of health care systems.

Figure 20. The course of the frontier production functions for
2000 and 2016, obtained with the use of stochastic methods
(assuming different distributions)
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Source: author’s own calculations based on WHO data.

Discussion

Discussions about how the performance of health care systems
should be measured started to play an important role in public de-
bates as early as the 1980s, when many countries were seeking to
reform their systems. The aim of these reforms was to improve all
aspects of the functioning of health care systems, such as their fi-
nancing and management, the prices and quality of medical servi-
ces, and the availability and universality of health care.

In this paper, we analysed changes in the efficiency of these sys-
tems caused by the above-mentioned reforms and improvements,
and by any other changes that affected the levels of health expendi-
ture and of life expectancy in good health over a period of 16 years.

The aim of the article was to verify the assumptions that were ar-
bitrarily made by the authors of the original article (Evans et al.16),

'® D. Evans, A. Tandon, Ch. Murray, J. Lauer (2001), The Comparative......, WHO.

]22 ‘ Allerhand Law Review 2021, No. 1 (7), item 3



Measuring the effectiveness of health care systems as a result of health policy...

and to conduct the study again using data from 2016 in order to ob-
serve shifts in the frontier production function.

Our results indicate that the frontier productivity curves differ
significantly depending on the ui distribution imposed on the resi-
dual component in the model. As a result of these differences, diffe-
rent estimates of the structural parameters of the models were ob-
tained. Hence, the frontier production functions differed from each
other depending on the assumptions made regarding the stochastic
specification of distributions.

In the analysed period, there was also a concentration of ob-
servations parallel to the frontier, which proves that the differences
between countries in the effectiveness of the funds spent on health
were decreasing, and that the origin of the coordinate system was
moving towards the right — which, in turn, indicates that spending
on health was increasing in many countries. On the other hand, the
distance between the frontier efficiency curve and the origin of the
coordinate system was small.

The obtained results allow us to confirm the assumption that
worldwide, spending on health has been increasing over time. Ho-
wever, the results also raise questions about this process, because
when we used the methods discussed in the paper, the frontier effi-
ciency function actually moved away from the origin point of the co-
ordinate system, thus showing an increase in expenditure on health
production; but it did not change its position relative to the InHALE
variable. This observation may, for example, indicate that the cost of
health care has been increasing over time, or that the group of pe-
ople on whom these funds are being spent has been growing. It can
certainly serve as a starting point for further research in the field of
health care systems.

Most of the previous research conducted on the effectiveness
of health care systems was based on life expectancy. There are no
exhaustive analyses and no unequivocal answers to questions about
the channels through which various approaches in the organisation
of national health care systems influence economic growth and la-
bour productivity. Indeed, the possible impact of health care systems
on economic growth has barely been mentioned17. The existence of
this research gap is an interesting starting point for further analysis.

The effects of the current pandemic situation will be observed
in the years to come, and the conclusions and methods presented
in this article may provide an interesting starting point for further
research in the area of health care efficiency measurement, as well
as for discussions on decisions regarding health care financing me-
thods made by state governments.

7 R. Barro (1996), Health and Economic Growth, Harvard University, Cambridge (MA).
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