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1.INTRODUCTION

Health care is a key sector in every economy and is of great medical,
and economic importance to all citizens. It is also one of the most diverse ¢
in the world, especially in the aspect of financing. In Poland health care is
ly publicly funded. Generally, 70% of funding is state-based, which has be
case at least since the beginning of the 21st century. In Poland there is pi
ly no indirect funding covered by medical insurance, with the exception
surance offered by employers in large. Therefore, the remaining 30% (one
highest fractions in EU and OECD states) mostly includes out-of-pocket e»
itures, either formal or not, that due to the system’s inefficiency tend -
crease.(Skrzypczak 2010.a, pp. 109-110) This fraction has a strong n
impact on households’ socioeconomic statugottészek, Jewczak 201
pp. 151-152).

Generally expenditures can be divided into: ambulatory, hospital, unof
and pharmaceutical. On the micro level the first three are highly randor
therefore difficult to model and predict. On the other hand pharmaceutic
penses are observed in almost every household as due to healthcare sys
ciency patients often turn to self-medication. Moreover, expenditures on
cine and other pharmaceuticals are a substantial fraction of total expendit
healthcare. In Poland almost 30% of total funding covers medicinal costs,
one of the highest proportions in OECD and EU countries and since 199
value per person has risen by more than 500%. (Skrzypczak 2010.b, pp.
Thus the aim of this study was to apply a microsimulation to analyze the
proportion of direct pharmaceutical expenditures in household income in F
The results were used to perform a spatial analysis over provinces in Pc
the years 2010-2018. Therefore the main hypothesis states that: relative |
ceutical expenditures in Poland in years 2010-2018 will be heterogeneous
provinces. To verify this statement microeconometric and microsimu
methodologies have been incorporated. The paper presents the process
sults of the construction, estimation, and validation of a microeconometric
model of households income per capita and the proportion of pharmac
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expenditures in total net income. Subsequentlyctmstruction of microsimula-
tion model MESMEZ and the design of the experimanat described. Finally,
spatiotemporal results of the research are beialyzed and presented.

2. MICROECONOMETRIC PANEL MODEL

The core of the microsimulation model is the mica®metric health eco-
nomic model. It has been designed to calculateusdtwld’'s monthly net real
income per person and the proportion of pharmacalutixpenditures in total net
income, as it is necessary to project these endagevariables over time. The
empirical data used for the estimation of coeffitseare from a short panel for
1809 households observed in 2003, 2005, and 200iAas| been constructed of
two separate but interdependent datasets from ab&@lDiagnosis: individual
and household database.

The first equation explains net income per persah0i00 PLN. The second
one estimates the quotient of pharmaceutical experd in income, where the
former is real vali®f the average monthly expenditures from the |hstet
months in PLN and the latter is the total net migntbal income of household
(prices from 2011) in PLN. As the microeconometriodel is an integral part
of the microsimulation model the construction psxis limited due to technical
constraints of the projection procedure. The seexafgenous variables is re-
stricted to demographic characteristic of househ)add only these variables can
be simulated over time based on probability pararset

An assumption set is needed for data and the nuormemetric model:
(1) data are reliable, they represent true sitnatmf individuals and households
at a given point in time, (2) private health caxpanditures are evenly distribut-
ed throughout the year, (3) households were indiffeto the health care sys-
tem’s reform on a macro and regional level from26®2007, (4) specification
of each equation represents the reality well, i8yd are no other interdepend-
ences between variables than those specified imtiuel, (6) the model is iso-
lated, (7) the person with the highest educatidiects the household’s educa-
tion level (or that person can influence other letwadd members).

The income equation is a linear panel model andesihe households are
numerous random effects are applied. (Baltagi 2@05.7)Therefore it needs
to be assumed that (8) the random individual effeatdependent of exogenous
variables. (Cameron, Trivedi 2005, p. 700). Theegahmodel can be presenter
as:

I, =a, +a, [+a, NA +a, ING +a, (NV+a, OB +a, B +£, (1)

! The nominal values of the Social Diagnosis wetanged to real by CPI (consumer price

index) for prices of 2011.
2 Values denominated by CPI for prices of 2011 daiyhealth category products with slightly
faster increase of prices than the general CPI.
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where: t — time id, i — household id,r — region (province, voivodship)
id (r=1,...16), I; — net monthly real income per persoNA; — number
of adults NC; — number of childrerNW; — number of womerkE3;, E4; — bina-
ry variables of highest education in householddgedary and university respec-
tively), e — random error, andx,,... o — Ccoefficient varying by region,
a,, [, =0(ensuring that only one of these variables entersiodel).

Since Polish provinces are heterogeneous, econlynassuming that the
strength and significance of variables’ influenge income is constant across
regions is unjustified. Therefore the parametereHaeen estimated separately
for each region and the best fitted specificatiagthwnly statistically signifi-
cant variables was chosen. (see Table 1) The feagéimeralized least squares
(FGLS) method was applied to obtain parametersiesl

Table 1. Coefficients' estimates of income model seldcted statistics by province
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Table 1 (cont.).

) 2 5] @ .ugJ N
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S 3 Flgsl| © . § |28 | vye| S 3
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0.97 0.04 -005| -0.19| 0.1 0.38 32
WK aze) | @y | X | 23| 50| @y| @y | 27 52.9 | 1396
0.92 0.04 -0.08| -0.21 | 0.18 0.5 38
2P0 | 20) | @y | X | 29| 62| @2| 52| 30 | 1328 | 667

Source: own calculations based on STATA estimat{¥n- variable is not in the specifica-
tion, in brackets under estimates Student’s t-$éstistics are presented) (Polish provinces’
abbreviations: DOL — Dolnoslaskie, KUJ — Kujawskanporskie, LBL — Lubelskie, LBS —
Lubuskie, LOD — Lodzkie, MAL — Malopolskie, MAZ — &kowieckie, OPO — Opolskie,
PDK — Podkarpackie, PDL — Podlaskie, POM — Pomers&LA — Slaskie, SWI — Swie-
tokrzyskie, WAR — Warminsko-mazurskie, WLK — Wiellagkie, ZPO — Zachodniopomor-
skie).

The constant value represents the expected valukeoindividual effect
distribution, the highest in Slaskie province —¥200 PLN, and the lowest in
Podkarpackie — 850 PLN. It can be observed thaeMpected income per per-
son is above 1000 PLN in 8 provincels.does not however reflect the general
division into Southern and Eastern Poland as tluggsbd regions in comparison
to the rest of the country or Mazowieckie as thwatship with the highest sal-
ary. Therefore the income per person mirrors thakined economic and de-
mographic characteristics of each province. Moreos@ increase over time
of income per person can be observed in most redign22 (Lubelskie) — 42
(Pomorskie) PLN every year. Only in Opolskie andiedakrzyskie does the
change have no significant influence on the inctawel per capita.

For each province 2 models were verified with eittee number of adults
or children in household and the better fitted bas been chosen. In most cases
the number of adults had better explanatory pragertOnly in Kujawsko-
pomorskie, Lubuskie, Opolskie, Pomorskie, Wielkajae, and Zachodnio-
pomorskie was the number of children a superiariadttive. In each of these
provinces the coefficient was negative, which methas the more children the
lower the income per person. The strongest impast @bserved in Pomorskie
(120 PLN decrease with every child) and the weaike®{ielkopolskie (50 PLN
per child). The negative sign af is intuitively correct, as children do not con-
tribute to the household income level. Howeverhas values below 0, which
is surprising. Each adult decreases the incomeppeson by 50 (Lubelskie)
to 140 (Podkarpackie) PLN. This suggests that & figction of households’
members over 18 years old do not generate incoither doeing students or un-
employed. Not only the age of household membessgisificant but also their

3 Dolnoslaskie, Lubuskie, Lodzkie, Malopolskie, Mageckie, Opolskie, Podlaskie, Slaskie,
Swietokrzyskie.
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gender. With every woman the income per capitaimeslby 90 (Lubelskie)
to 250 (Lodzkie) PLN. The effect is not observedydn Podkarpackie. Educa-
tional level is also an important factor. Generdiifferences between (1) prima-
ry or lower and (2) middle school or technical atistically insignifi-

cant. The (3) secondary school and (4) universipyotha as the highest level
of members’ education have an impact on the inctawel. Commonly, the

higher the maximal education the more substanhal income per person.
Households with secondary education had the inqoenecapita higher by 100
(Wielkopolskie) to 250 (Lodzkie) PLN than primary middle school level.

In Lubelskie, Lubuskie, Malopolskie, Podlaskie, &wmorskie th&3; variable

was insignificant. A university education meantiarome increase by 160 (Lu-
buskie) to 650 (Lodzkie) PLN compared to the 2 IstiMevels of education.
Each model was verified for goodness-of-fit, pareeneignificance, and ran-
dom effects. Since STATA software does not offetetermination coefficient

fitted for a random effects model, it is advisedake into consideratiolR? .,

measuring total fit to empirical data amRf.,,..,, incorporating households’ indi-

vidual effects (both fixed and random).(see STATAnual p. 448) In terms of
microeconometric models all 16 equations are fairgfl fitted to estimate the
empirical data. The Student’s t-test confirmed dlgmificance of each variable
at the significance level of 10% and the Wald pgeved the overall significance
of each set of exogenous variables at 1% signifiedavel. In every province
the random effect model was better than a pooledeievhich was established
by applying the Breusch and Pagan Lagrangian nheltipest for random ef-
fects, for a significance level of 1%.

The second equation was designed to estimate tidemof pharmaceutical
expenditures on the household budget. Drug expemsedependent on medical,
social, and economic factors. Due to lacking infation on health status eco-
nomic aspect represented by household’s incomeg@ta and social side in-
cluded be education level, gender, age, and disabil household’s members
are core variables in the specification. Since mblaas a unified health policy,
one model was introduced and estimated. The quaifeexpenditures and total
income generate small numbers, and should be detinag a panel Tobit model
with random effects, truncated left sided at 0. Thefficients have been esti-
mated by the maximum likelihood (ML) method in STAT(see: Owczarczuk,
2010, p. 197) The estimated equation can be prexdeastfollows:

PE =0.054- 0017}, - 0.0LE > O0OIB, 3 0.0, *

(24(-9p (- 32 (- po (- )42

+0.023ﬂ\llt + 0.036[|)t + O'OEll'[ +$

(49 (1 (92

)
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where in brackets under coefficient values Studetitest statistics are given
and: PE— proportion of pharmaceutical expenditures inltatt income E2—
binary variable of the highest education level ousehold (1 if middle school
or technical) W; — fraction of womenD; — fraction of disabled:L;; — fraction
of elderly,e; — residuals.

The average individual effect is 5.4% The mainidagants of the pharma-
ceutical expenditures in household income are imcpar person and education
level. If the income per person rises by 1000 Pthén the isolated change
of the budget burden would decrease by 1.7%. Itns)@¢hat the income rises
slower than the value of pharmaceutical expenditufée higher the maximum
education level, the lower the proportion. Housdlowith primary school
or lower education had the fraction higher by 1.298%, and 1.6% than those
with middle school or technical, secondary schaoll university diploma, re-
spectively. The stimulants of medicinal expendiuine household income are
fraction of women, elderly and disabled in the ltotamber of household mem-
bers. If the fraction of women rises by 10% thea idolated change of the en-
dogenous variable would increase by 0.23%. If thetion of disabled, certified
or self-proclaimed went up by 10%, the proportioowd increase by 0.36%.
Also an increase of the fraction of elderly by 18¢6uld cause a rise of the
pharmaceutical expenditures in household incom&.B§o.1t is intuitive that
elderly and disabled, who not only generate highdralso systematic drug ex-
penses, experience a bigger budget burden duesitoekpenditures on medi-
cine. The model was verified for goodness-of-fiafgmeter significance, and
random effects. The Akaike Information CriterionlCA was the main statistic
for the goodness-of-fit and its value (— 12 387)focms that the model is well
fitted to empirical data. Each parameter is siatily significant at the signifi-
cance level of 10%, which was verified by Studeitsst. The likelihood ratio
(LR) test proved that the set of exogenous variaisiavell specified=443.9)
for the significance level of 1%. The random effenotodel is better than the
pc;oled model, which was checked (significance lei®4) by the LR test
(x=362.9).

3. MICROSIMULATION MODEL

To enable estimation of the income per person hadptoportion of phar-
maceutical expenditures in total income for thdquk2010-2018 based on the
microeconometric model, values of exogenous vagtabkeed to be established
beforehand. A microsimulation is a method allowitlgmographic variables
to be projected over time and based on these oesdhe dependent variables
to be calculated. To perform an experiment a migroktion model reflecting
probable micro level changes must be employed.olarfel there are very few
microsimulation models, none of which has beenghesi for long-term health
economic analysis. Therefore it was necessaryetaoact an appropriate model
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for the purpose of this research. MESMEZol( Mikrosymulacyjny
Ekonomiczno-Spoteczny Model Ekonomii Zdrweie Microsimulation Socio-
economic Model for Health Economics is an intergittary model design
to project the starting population set over ye&$022018. MESMEZ is a: dy-
namic, stochastit, time-baset closed, one-modul®@ model programmmed

in MS Visual Studio C++.40ttaszek 2011, pp. 182—185). The entry population
is a representative sample of the Polish populaifoPO09 and the starting mi-
crodatabase has been derived from the Social D&gmudividual set. The in-
formation for 37 777 people includes sex, age,ldlita status, education level,
and the household ID.

As in case of any model MESMEZ is a simplificatmina fragment of reali-
ty; therefore additional assumptions must be staf@dno events other than
those incorporated into MESMEZ may occur, (10) MESMparameters are
constant over the period of the simulation, (1B demographic and economic
tendencies are constant in time and space, unkassnpters state differently,
(12) there is no interaction with the exterior vdorThe parameter set of the mi-
crosimulation model is based on the demographtdloiigion for Poland in 2009
or 2010. Every person in each year of simulatiosuisjected to the possibility
of deterministic and stochastic alterations. The &ga deterministic variable
which increases by 1 every year. Education levphisly deterministic and part-
ly stochastic. Primary, middle, and secondary stledoication changes auto-
matically when a person turns 12, 15, and 18, wiyqady, as schooling is com-
pulsory until adulthood. Afterwards starting a wasity education is stochastic
based on sex and province. Completing higher entrcdirst after 3 then
5 years is random, also sex and province depenBabtes are born, the proba-
bility distribution is based on province and motherge, while the baby’s sex
is random (probability of being female is 0.48)s&hility status changes to in-
valid with probability determined by sex and age &ack to healthy with arbi-
trary 0.01. There are no data available to caleutais value, but it seems incon-
sistent to omit such a possibility. Mortality isetfinal event based on sex, age,
and province. Most probabilities (education, mamtalbirth) represent demo-
graphic tendencies in Poland and are assimilated f€entral Statistical Office
Local Data Bank for the year 2010. Only disabiktyatus has been estimated
from the Social Diagnosis 2009. After all eventsl @hanges for a given year
occur individual variables are aggregated to hooiselevel and values of mi-
croeconometric explanatory variables can be obdaiBabsequently the endog-
enous income per person and the proportion of phegntical expenditures
in total income are calculated. These outcomesaaeeaged to province level.

4 The microeconometric model incorporates the tiamable and exogenous variables are simu-

lated.

5 Demographic characteristics change accordingvengprobability distributions.
All persons are simulated for each year befoiagyto the next period.

There is no interaction with exterior objects.

6
7
8  All functions and parts are incorporated in ajErprogramming unit.
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Since the starting population is a representatarapde of Poland’s population
and stochastic parameters reflect Polish demogragikiribution the projection
should produce reliable macro level results.

4. RESULTS

A microsimulation experiment has been performedgi8IESMEZ, includ-
ing the microeconometric model of income per peraond proportion of phar-
maceutical expenditures in total income, on thetiata population of 37 777
objects being a representative sample of Polanapsilation of 2009. The pro-
cess was conducted until we obtained a projectien the years 2010-2018.

4.1 INCOME PER PERSON

Generally the households’ net real income per aagibuld increase every
year in almost every province. The slowest increénaamd even contemporary
declines can be expected in Opolskie and Swietskiey In 2010 the average
(over provinces) is 820 PLN. The “poorest provirice clustered in Eastern
Poland, while the “richest ones” are Opolskie, @glaskie and the Central voi-
vodships (see: Fig. 1). The outcomes are consistéhtcommon knowledge
about the spatial income distribution. Over thetnéxears of projection the
average income per person should increase fronP8bin 2011 to 1211 PLN
in 2017. From 2010 to 2012 the smallest values\adme per capita can be ob-
served in Podkarpackie, then till 2017 in LubelsKike highest income per per-
son in 2010 and 2011 is Opolskie, in 2012 Lodz&rg] then until 2018 in Ma-
zowieckie. In 2018 the average income per persdhbeiaround 1253 PLN,
with the lowest value in Swietokrzyskie and the heigt in Mazowieckie
(see:Fig. 1). The spatial distribution of net remlome per person will change
over time. At the end of the projection period &&stern regions will remain
economically disadvantaged, but the worst situattan be expected in the
South—East. The richest provinces besides Mazovweieak be Lodzkie, Slaskie
but also Northern Pomorskie and Zachodniopomorsiee.Fig. 1).

These changes in income per person spatial disbibean be attributed
to differences in provinces’ demographics in startpopulation, heterogeneity
of microsimulation model parameters, and the esémaf econometric model
coefficients.

The change rate, measured by the income chain ,istiexvs that the high-
est increment can be observed in 2011 in Zachodmopskie and in 2012—
2018 in Warminsko-mazurskie.

The smallest increases or contemporary decreage® Imore than 0.3%,
may occur in Opolskie and Swietokrzyskie. The agerehange, defined as the
geometric mean of chain indexes over time, shoasttie highest change rate
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can be expected in Warminsko-mazurskie and PodlaskiEastern Poland,
as well as Pomorskie and Zachodniopomorskie iNtireh—West (see: Fig. 2).

2010 2018

0,682565 - 0,74462' i 0,884756 - é.957302
0,744628 - 0,797803 0,957303 - 1,038100

0,797804 - 0,843783 [0 1,038101 - 1,134450
[ 0.843784 - 0,931374 I 1.134451 - 1,184380

I 0931375 - 0,976624 I 1,184381 - 1,253300

Figure 1. Spatial distribution of income per pergp2010 and 2018

Source: own calculations based on MESMEZ resulépswgenerated in ArcMap 9.3.
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1,001010 - 1,004101
1,004102 - 1,029011
1,029012 - 1,042442
I 1.042443 - 1,046638
I 1.046639 - 1,052398

Figure 2. Geometric mean of net real income pesqechain indexes over years 2011-2018
by province

Source: own calculations based on MESMEZ resulép generated in ArcMap 9.3.

4.2 PROPORTION OF PHARMACEUTICAL EXPENDITURES IN TO TAL
NET INCOME

The proportion of pharmaceutical expenditures sttital net income is re-
sultant on both the value of expenses on medicidaracome. The average frac-
tion will rise constantly from 5.8% in 2010 to 6.8% 2018. The growth can
be expected in every province each year, with tkeegtion of Warminsko-
mazurskie in 2017 and Pomorskie in 2018, when iy aecline by 0.4% and
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0.3% respectively. From 2010 to 2014 the lowespprtion should be observed
in Mazowieckie, then in 2015-2018 in WielkopolskiEhe highest fraction
should occur in Lubelskiefrom 2010 to 2017 andwie$okrzyskie in 2018. The
spatial distribution of the proportion of pharmatieal expenditures in total net
income varies over time. In 2010 the highest prijporover 6%) can be ob-
served in Podlaskie and Lubelskie in Eastern Pokmdl in Lubuskie in the
West. The lowest values are in Mazowieckie and Mdigblskie, below 5.6%.
Until 2018 the biggest proportion (over 7.2%) widmain in Lubelskie but
Opolskie and Swietokrzyskie will join this quintil&he smallest proportions
below 6.5% are expected in Wielkopolskie and Maeakie as well as Pomor-
skie and Zachodniopomorskie (see: Fig. 3).

The change rate, measured by the proportions afmaweutical expendi-
tures in the total net real income chain indexjcatks that the highest increase
can be observed most often in Opolskie, except 0112 and 2014
in Swietokrzyskie, and in 2017 in Podkarpackie. Témallest increments
or contemporary decreases, by no more than 0.4%,0e@ur in Zachodniopo-
morskie in 2011, Lubuskie in 2012, 2013 and 201Glddolskie in 2014,
Wielkopolskie in 2015, Warminsko-mazurskie in 20aidd Pomorskie in 2018.

2010 2018

0,054202 - 0,055226' (
0,055227 - 0,056773

0,063340 - 0,06491

0,064916 - 0,067393
N 0,056774 - 0,057732 [ 0,067394 - 0,068097
[ 0,057733 - 0,059282 [ 0,068098 - 0,069733
[ 0,059283 - 0,061203 [ 0069734 - 0,073108

Figure 3. Spatial distribution of the proportionpdfarmaceutical expenditures in total income
in 2010 and 2018

Source: own calculations based on MESMEZ resulépsgenerated in ArcMap 9.3.

The average change, defined as the geometric nfeemam indexes over
time, shows that the highest change rate can becteghin Opolskie and Swie-
tokrzyskie and the lowest in Lubuskie. GenerallyaRd is divided diagonally
into North—-West with lower relative increments a8duth—East with higher
ones (see: Fig. 4).



Spatial microsimulation analysis of proportionooft-of-pocket... 101

1.014420

1,014421 - 1,017426
[ 1,017427 - 1,020853
[ 1,020854 - 1,025406
[ 1,025407 - 1,032205

Figure 4. Geometric mean of the proportion of phereutical expenditures in total income chain
indexes over years 2011-2018 by province

Source: own calculations based on MESMEZ resulép generated in ArcMap 9.3.

Some of the results for the proportion of pharmécalexpenditures in to-
tal net income may be attributed to the changaadame value. In 2010 both
the lowest income per person and the highest ptiopsrcan be observed in the
Eastern provinces of Warminsko-mazurskie, Podlaskigbelskie and Pod-
karpackie, while Mazowieckie has one of the biggesbmes and smallest pro-
portions of pharmaceutical expenditures. In 20EHighest proportions should
occur in the South—East in the provinces with theelst income per capita.
In Pomorskie, Zachodniopomorskie, and Mazowieckie tighest income
is paired with the lowest quotient of pharmaceltegenditures and income.
In these regions economic determinants influeneeptioportion of pharmaceu-
tical expenditures. In others income is not the fieeyor for medicinal expenses,
especially Wielkopolskie, where the income per perand the fraction of drug
expenditures over the whole period of 2010-201&atdigh.

5. CONCLUSIONS

The microsimulation based on MESMEZ and the miocooemetric panel
model allowed two variables to be projected — hbakknet real income per
person and proportion of pharmaceutical expendituré¢otal net income — over
the period of 2010-2018. The outcomes aggregatenl provinces present
a spatial distribution of both categories. Theylzased on the information in the
starting point of the microsimulation (2009) forepresentative sample of Poles,
demographic structure of Poland’s population in ®04nd interdependencies
observed from 2003 to 2007; therefore the macrel lmsults can be generalized
for the whole population and treated as a possitd@ario of events.

Generally, income level will increase systematicatiowever, this will not
diminish the economic disproportion among provincesently present in Po-
land. Simultaneously, proportions of pharmaceutiegpbenses will continue
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to increase in each region. This means that valissedicinal expenditures tend
to rise more rapidly than income does. Moreovereiincome per person, total
income, and pharmaceutical expenditures are rdaksdn 2011, the increase
of proportions is most likely caused by a rise amsumption of medicine and
supplements and not the price changes. The congtanth of absolute and
relative drug expenses is indicated not only by thsearch but also others con-
cerning Poland (Skrzypczak 2010.a, pp.109-112) ankder countries
(Skrzypczak 2010.b, pp. 34—-39; Luffman 2005, p.§)clv may cause a global
problem in coming years.

In Poland Mazowieckie will remain the leader in imeome value and
therefore the impact of pharmaceutical expenditwiide relatively small. The
poorest Eastern and South—Eastern provinces wié hadeal with the heaviest
burden of medicinal expenses and this will haveegative impact on house-
holds’ socioeconomic status. These disproportioasfirming the spatial heter-
ogeneity hypothesis, should be addressed in theypolking process, to ensure
equal comfort of citizens in every province.
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SPATIAL MICROSIMULATION ANALYSIS OF PROPORTION
OF OUT-OF-POCKET PHARMACEUTICAL EXPENDITURES
IN HOUSEHOLD INCOME IN POLAND IN THE YEARS 2010-2018

In Poland 30% of healthcare expenditures are djreovered by households. This high frac-
tion has a negative impact on households’ sociamoén status. Analyzing current and future
individual expenditures on healthcare is crucial amcrosimulation may be useful for forecasting
health economic variables. The aim of this reseam@$ to apply a microsimulation to analyze the
proportion of direct pharmaceutical expenditureshousehold income in Poland in the years
2010-2018. The results were used to perform aadatalysis over provinces in Poland.

PRZESTRZENNA ANALIZA MIKROSYMULACYJNA UDZIALOW
BEZPOSREDNICH WYDATKOW FARMACEUTYCZNYCH
W DOCHODACH GOSPODARSTW DOMOWYCH W POLSCE
W LATACH 2010-2018

W Polsce a 30% finansowania ochrony zdrowia pochodzi bémminio od gospodarstw
domowych, co wptywa negatywnie na ekonomiczno-sgte aspekty ich funkcjonowania. Nie-
zbedne jest badanie zaréwno bieych jak i przysztych wydatkéw indywidualnych éaiadcze-
nia medyczne. Nagdziem wspomagagym prognozowanie wargoi zmiennych z zakresu eko-
nomiki zdrowia mog okaz& si mikrosymulacje.

Celem badania jest zastosowanie eksperymentu mikndagyjnego do analizy przysztych
udziatébw prywatnych bezgoednich wydatkéw farmaceutycznych w dochodzie gdapstw
domowych w Polsce. Uzyskane wyniki pastudo przeprowadzenia przestrzennych analiz we-
diug wojewddztwach w latach 2010-2018.





