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Outofpoc ket ex pen ses in he al
thca re show the le vel of di rect 
payments by in di vi du als paying 
for the he al thca re ser vi ces that 
are not co ve red by the in su ran
ce. In the Re pu blic of Ser bia, 
high le vel of outofpoc ket ex
pen ses is pre sent con si de ring 
do mi nant Bi smarck mo del of 
he al thca re system and le vel of 
user in co me. Pre vi o us re se arch 
shows the sig ni fi cant im pact of 
the so cioeco no mic and he al
thca re system in di ca tors af ec
ting outofpoc ket ex pen ses. 
The ob jec ti ve is to per form a 
crosssec ti o nal analysis of the 
eco no mic, he al thca re, and de
mo grap hic va ri a bles im pact on 
the outofpoc ket ex pen ses. 
We use qu an ti ta ti ve met hods 
of analysis of da ta col lec ted for 
the da ta ti me fra me from 2000
2018. Re sults show a high im
pact of the 7 out of 13 fac tors 
we ex plo red.

IN TRO DUC TION AND LI TE RA TU RE RE VI EW

Pre vi o us re se arch has shown a sig ni fi cant in ter de pen den
ce of eco no mic de ter mi nants in the con text of im pacts on 
outofpoc ket ex pen ses in he al thca re. The se costs are de fi
ned as each in di vi du al’s he alth ca re costs that are not col lec
ted thro ugh in su ran ce (di rectly or thro ugh re im bur se ment) 
(1). This type of cost in clu des de duc ti bles, co in su ran ce, and 
co payments for co ve red ser vi ces, plus all costs for ser vi
ces that aren’t co ve red (1). At the Re pu blic of Ser bia, World 
Bank re se arch in di ca tes too high outofpoc ket ex pen di tu
res for he al thca re, which in 2018 we re at the le vel of 38 per
cen ta ge po ints of to tal he alth ex pen di tu re. The world ra te 
of outofpoc ket ex pen ses for he al thca re (cal cu la ted as % of 
cur rent he alth ex pen di tu re) is at the le vel of 18 per cen ta ge 
po ints (2).  If we lo ok at the in dex of outofpoc ket ex pen ses 
in he al thca re per ca pi ta, in Ser bia, it is at a le vel of  236 US 
dol lars for 2018 (2). The glo bal analysis shows that the mi ni
mum of the outofpoc ket ex pen ses per ca pi ta are in Ki ri ba ti 
(i.e., 0.19), whi le the hig hest is in North Ame ri ca with 1106 
USD (2). It is con si de red a va lue of 103.99 as an ave ra ge for 
mid dlein co me co un tri es, whi le in Ser bia, it is mo re than do
u ble this amo unt. This is a very wo rryin g amo unt of costs 
that are out si de the re gu lar costs re la ted to the fi nan cing of 
the he alth system thro ugh con tri bu ti ons to the sa la ri es of 
em ployee s and em ployer s. Let us re mind that the he alth in
su ran ce con tri bu ti ons of each em ployee  are at the le vel of 
5.15% as well as for the em ployer , whi le in the ca se of unem
ployment con tri bu ti ons, it is ad di ti o nally ta xed at 0.75% (at 
the ex pen se of both the em ployee  and the em ployer ) (3).
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TheBisimarck’scostheltcaresystem
isinforceinSerbia

In the ca se of Bi smarck’s mo del of the he alth ca re system in for ce 
in the Re pu blic of Ser bia, it is con si de red that it is so li da rity and 

uni ver sal he alth in su ran ce that co vers al most the en ti re 
po pu la tion. Ho we ver, it has been shown that the costs 
out si de the paid in su ran ce that sho uld co ver ne arly the 
com ple te ser vi ces of the he alth system are much hig

her than the pri ce paid thro ugh the he alth con tri bu ti ons. Al so, 
what is in di ca ti ve is that if the amo unt of outofpoc ket he alth 
ca re costs ex ce eds 50% of to tal he alth ca re costs, it can be con si
de red whet her the Re pu blic of Ser bia has a do mi nant pu blic or 
pri va te he alth ca re sec tor. Ke e ping in mind the so cioeco no mic 
cha rac te ri stics of the po pu la tion, it se ems that the se costs are ex
tre mely high for the ci ti zens. The re fo re, it is im por tant that the re 
is an un der stan ding of the im pact of im por tant fac tors on out
ofpoc ket costs in or der to furt her re gu la te but al so op ti mi ze the 
he alth, eco no mic and de mo grap hic system to cor rect such high 
ex pen di tu res for ci ti zens in the pro cess of pro vi ding he alth ca re. 
This pa per fol lows glo bal trends in the analysis of outofpoc ket 
costs and im pact fac tors. Na mely, Sha ikh and Singh pre pa red a 
pa per sho wing the fac tors in flu en cing outofpoc ket ex pen ses in 
the form of per ca pi ta he alth ex pen di tu re, ho u se hold fi nal con
sump tion ex pen di tu re, and pu blic he alth ex pen di tu re (4). Okel lo 
and Nje ru pre sen ted the in flu en ces of the fol lo wing fac tors af ec
ting outofpoc ket ex pen ses: Ho u se hold Monthly In co me, Du
ra tion of Oc cu pa tion, and Ho u se hold Cost of Me di cal Ser vi ces 
(5). Eba i dal la and Ali in ve sti ga ted the risk of ca ta strop hic he alth 
ex pen di tu re using fac tors in flu en cing ho u se hold’s in co me, the 
in ci den ce of di se a se, edu ca tion, ho u se hold si ze, num ber of ho u
se hold’s mem bers over 65 years and be low 5 years old  sho wing 
that the se fac tors are of gre at im por tan ce for he ight and risk of 
in cre a se outofpoc ket ex pen ses (6). Mah mud et al. ha ve ad dres
sed the is sue of bur de ning ho u se holds with outofpoc ket costs 
for he alth ser vi ces, which po ses one of the gre a test thre ats to ho
u se hold su sta i na bi lity in fi nan cial terms (7). The se re se ar chers 
used the fol lo wing fac tors in flu en cing the amo unt of outofpoc
ket he alth ca re costs: so cioeco no mic da ta at the ho u se hold le
vel, in clu ding fa mily ear nings, con sump tion, and ex pen di tu res, 
as sets, ho u sing con di ti ons, as well as in di vi dualle vel da ta on 
de mo grap hic va ri a bles (age, sex, and ma ri tal sta tus), edu ca tion, 
em ployment, he alth, di sa bi lity, and ot her in for ma tion (7).  Al so, 
Pe tre ra and San chez de ter mi ned de ter mi nants of outofpoc ket 
spen ding among the po or po pu la tion. They used in flu en cing 
fac tors: af  li a tion with the Com pre hen si ve He alth In su ran ce, le
vel of fa mily ex pen di tu re per ca pi ta, age gro up 05 years, be ing 
a wo man of child be a ring age (15 49 years), be ing an ol der adult 
(over age 60 years), fa mily bur den (using the num ber of mem
bers of the ho u se hold as a proxy in di ca tor), and the le vel of com
ple xity of the ser vi ce pro vi der (8). 
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The cha rac te ri stics of the se stu di es in di ca te the need to analyze 
outofpoc ket ex pen ses in he al thca re from dif e rent an gles. Na
mely, on the one hand, the re is the pro blem of su sta i na bi lity and 
sta bi lity of the he alth system, then he al thca re ac cess, and al so of 
gre at im por tan ce are the im pacts on the fi nan cial su sta i na bi lity 
of ho u se holds on which fac tors outofpoc ket ex pen ses 
has a sig ni fi cant ef ect. This pa per has tried to ca te go ri ze 
the fac tors in flu en cing outofpoc ket ex pen ses thro ugh 
eco no mic, de mo grap hic, and he alth in di ca tors. Fol lo
wing this, we cre a ted in de pen dent va ri a bles for furt her 
re gres sion analysis, thro ugh which we tried to show the fac tors 
of im por tan ce on outofpoc ket ex pen ses in the se are as.

Al so, we sho uld ke ep in mind ot her pro blems in the su sta i
na bi lity and de ve lop ment of the he alth system of the Re pu blic 
of Ser bia, as well as ot her im por tant fac tors such as in no va tion 
in the bi o me di cal and phar ma ce u ti cal in du stry, co o pe ra tion 
with in ter na ti o nal or ga ni za ti ons, and po li ti cal fac tors of sta bi
lity and sta bi lity and in de pen den ce of in sti tu ti ons, etc. (9, 159
183); (10); (11). Tho se fac tors might ha ve a sig ni fi cant im pact 
on the le vel of ob ser ved costs and sho uld be the to pic of fu tu re 
 mo re com plex analysis.

MET HO DO LOGY

In this pa per, we used qu an ti ta ti ve analysis of the col lec ted da
ta con cer ning the fac tors in flu en cing outofpoc ket ex pen ses 
in he al thca re. Na mely, fol lo wing the trends in re se arch of this 
type of costs and ba sed on the li te ra tu re re vi ew, we pre dic ted 
three dif e rent gro ups of fac tors in flu en cing the outofpoc ket 
ex pen ses. The de pen dent va ri a ble is Outofpoc ket ex pen di tu re 
per ca pi ta (cur rent US $) for the Re pu blic of Ser bia. Da ta we re 
col lec ted for the pe riod from 2000 to 2018 (da ta we re col lec ted 
ba sed on the World Bank da ta ba se) (2). The first gro up is cre a
ted from eco no mic in di ca tors, and this gro up con sists of Gross
DomesticProduct,labor(totalpopulation), and Grosssalary(avera
ge). The gro up of de mo grap hic in di ca tors in clu des the pa ra me
ters of the totalpopulation and the populationolderthan65years. 
The gro up of fac tors re la ted to the or ga ni za tion of the he alth 
system in clu des fac tors: thenumberofnurses(per1000people), the
numberofdoctors(per1000people),hospitalbeds(per1000people),
Outofpocket expenditure (% of current health expenditure), Do
mesticgeneralgovernmenthealthexpenditure (%ofcurrenthealth
expenditure),Currenthealthexpenditure(%ofGDP),DALYs(Di
sabilityAdjusted LifeYears) All causes, DALYsDisabilityAdju
stedLifeYears)Communicable,maternal,neonatal,andnutritional
diseases.

Outofpocketexpensesare
influencebyeconomic,demographic
andhealthindicators



20

Fi gu re 1. The o re ti cal fra me work and se lec ted va ri a bles af ec ting 
outofpoc ket ex pen di tu re

Qu an ti ta ti ve analysis

In this pa per, we use qu an ti ta ti ve analysis of se lec ted in de pen
dent va ri a bles and the ir im pact on outofpoc ket ex pen di tu re 
se lec ted as de pen dent va ri a ble. For this analysis, the pro gram
ming lan gu a ge “R” is used, which ena bles ap pli ca ti ons of va
ri o us eco no me tric analyzes. The da ta set was col lec ted thro ugh 
the World Bank da ta ba se as pre vi o usly in di ca ted. Alt ho ugh 
the da ta set con ta ins da ta for 18 years (20002018), af ter da
ta analysis and mi ni mum sam ple si ze, it was fo und that this 
da ta ba se si ze co uld be used for analysis. In ad di tion, we we re 
con fron ted with a cer tain num ber of mis sing da ta for analysis 
that we re sol ved via the im pu ting for mu la in “R”. The MI CE 
met hod (Mul ti va ri a te Im pu ta tion via Cha i ned Equ a ti ons) was 
used, which is one of the most wi dely used mo dels for this pur
po se and can only be used for qu an ti ta ti ve da ta that can be con
si de red to be mis sing from a ran dom mo del. The prin ci ple for 
use is as fol lows: if the va lue in the da ta set for the va ri a ble “Ho
spital beds” is mis sing, then the mo del will re gress ac cor ding 
to ot her ob ser ved va ri a bles, and the mis sing va lu es will be re
pla ced by the pre dic ted da ta (i.e., by using li ne ar re gres sion to 
pre dict mis sing va lu es) (12).

Firstly, we as ses sed the num ber of mis sing va lu es and the ir 
po si tion wit hin the da ta. This was do ne thro ugh the “aggrega
ted” fun ction. The co ding and re sults are shown be low thro
ugh a hi sto gram of the mis sing da ta. It was re cor ded that the se 
are va ri a bles that re fer to the num ber of physi ci ans, ho spi tal 
beds, and nur ses and af ter  the use of li ne ar re gres sion thro ugh 
PMM (Pre dic ti ve Mean Matching).
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Fi gu re 2. Hi sto gram of mis sing va lu es for im pu ting

Mul ti ple re gres sion analysis is a com mon qu an ti ta ti ve met
hod for use for analysis of mul ti ple in de pen dent va ri a bles im
pact on se lec ted de pen dent va ri a ble (13). In the fol lo wing, we 
used the pre dic ted da ta set for furt her re se arch and re gres sion 
analysis. The for mu la for re gres sion analysis is ba sed on the 
fol lo wing for mu la:

Y = a + bX1 + cX2 + dX3 +cXk+ ϵ

Whe re: YDe pen dent va ri a ble; X1, X2, Xk  in de pen dent or 
ex plo ra tory va ri a bles; b, c ..- slo pes; ϵ – re si dual er ror.

”R” co de for mul ti ple re gres sion analysis was ma de as fol
lows (ac cor ding to co ded na mes of se lec ted va ri a bles) and fol
lo wing the the o re ti cal fra me work:

lm(formula = OOPC ~ OOPHE + HE + DomesticHE + GDP + beds + 
nurses + physicians + population + above65 + labor + Grosssalary + 
DALY_all + DALY_communicable)

Ima ge 1. Co ding in “R” for un der stan ding mis sing va lu es and im pu ting them 
thro ugh Pre dic ti ve Mean Matching
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RE SULTS

Re sults of re gres sion analysis sho wed that 7 out of 13 fac tors ha
ve a very high im pact on the outofpoc ket he alth ex pen di tu re. 
We ha ve set the sig ni fi can ce le vel of pva lue at <0.05. Fol lo wing 
va ri a bles ha ve shown sig ni fi cant im pact on the de pen dent va ri
a ble: OOP HE (Outofpoc ket ex pen di tu re (% of cur rent he alth 
ex pen di tu re)) is sho wing pva lue =0.005; HE (Cur rent he alth 
ex pen di tu re (% of GDP)) has a pva lue of 0.01; Do me stic HE 
(Do me stic ge ne ral go vern ment he alth ex pen di tu re (% of cur
rent he alth ex pen di tu re)) has pva lue =0.03; GDP (GDP (cur rent 
US$)) has pva lue =0.0003; po pu la tion (Po pu la tion, to tal) pva
lue =0.01; abo ve65 (Po pu la tion ages 65 and abo ve (% of to tal 
po pu la tion)) has pva lue =0.009, la bor (La bor for ce, to tal) has 
pva lue= 0.01. Mul ti ple RSqu a red and Adju sted RSqu a red va
lu es are sho wing a high le vel of mo del fit, ex pla i ning mo re than 
80% of the ob ser ved ca ses. The stan dard er ror is in cer tain ca ses 
lar ge, which might lead to the con clu sion of the re qu i re ment for 
da ta set re vi sion. Analysis of co ef  ci ents shows the di rect re la ti
on ship in all ca ses ex cept in ca se of to tal po pu la tion and abo ve 
65 gro up (con si de ring va ri a bles af ec ted by a pva lue<0.05).

Ta ble 1. Re gres sion analysis in “R”  re sults

As it might be seen in the plot of the da ta, dis per sion of da
ta is still on a no ta ble le vel. This was not chan ged sig ni fi cantly 
even with the ap pli ca tion of the lo ga rit hmic fun ction.
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Fi gu re 3. Mo del fitt ed va lu es/re si du als

CON CLU SION

In ter pre ta tion of the re sults is sho wing that Outofpoc ket ex
pen di tu re (% of cur rent he alth ex pen di tu re) has a sig ni fi cant 
im pact on the ob ser ved de pen dent va ri a ble Outofpocketexpen
diturepercapita(cur rent US $) for the Re pu blic of Ser bia for the 
pe riod 20002018. This was ex pec ted as by the ri se of outofpoc
ket ex pen ses, we ex pect to ha ve the ri se of outofpoc ket ex pen
di tu re at the na ti o nal le vel (in ca se the re was no dra stic chan ge in 
fi nan cing he al thca re system by the go vern ment  which was con
fir med). Sa me co uld be ob ser ved for the in di ca tor Cur rent he alth 
ex pen di tu re (% of GDP). On the ot her hand, the con trol va ri a ble 
Domesticgeneralgovernmenthealthexpenditure(%ofcurrenthealth
expenditure) shows the cer tain va ri a tion in go vern ment in vol ve
ment in fi nan cing the he al thca re system thro ugh the ob ser ved 
pe riod, and the re was sig ni fi can ce bet we en mo re in vest ments 
from go vern ment and hig her outofpoc ket ex pen ses. It wo uld 
be ex pec ted that with the ri se of go vern ment sha re in fi nan cing 
he al thca re system, outofpoc ket ex pen ses wo uld dec re a se. In
di ca tor GrossDomesticProduct has shown a lar ge le vel of im pact 
on the outofpoc ket ex pen ses, but this was ob ser ved for the ma
jo rity of co un tri es on the glo bal le vel as the re is a trend 
in both growth of glo bal GDP and glo bal outofpoc ket 
ex pen ses. This trend is ex pla i ned as by be co ming we
alt hi er, pe o ple are in ve sting mo re in he al thca re be si des 
the re stric ti ve ca pa ci ti es of cur rent he al thca re systems. 
From the ot her hand it was shown a ne ga ti ve re la ti on
ship among the to tal po pu la tion and po pu la tion abo ve 65 years 
old. Pre vi o us analysis sug ge sted con ti nu ing furt her re se arch on 

By becomingwealthier, people are
investingmore in healthcare besi
destherestrictivecapacitiesofcur
renthealthcaresystems.
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the se to pics that wo uld pro vi de a bet er in sight in to the fac tors 
in flu en cing outofpoc ket ex pen ses. The li mi ta tion of this re se
arch is in a re la ti vely small da ta set ob ser ving 19 years’ ti me fra me 
(an nual re sults of each ob ser ved in di ca tor). What is al so in te re
sting is that in the Re pu blic of Ser bia, re im bur se ment on the ba sis 
of in su ran ce for pu blic me di cal ser vi ces is not at a high le vel, so if 
it we re com pa red to ot her co un tri es, that amo unt as a di rect cost 
for con su mers wo uld be even hig her.

This pa per po ints to the crossfun cti o nal sig ni fi can ce of fac
tors in flu en cing outofpoc ket ex pen ses in the are as of he alth, 
eco no mics, and de mo graphy. The re fo re, as the the ory con si
ders outofpoc ket ex pen ses to ha ve a very sig ni fi cant im pact 
on the fi nan ces of each ho u se hold, it is im por tant to pay mo
re at en tion to the fac tors that con tri bu te to the amo unt of the
se costs in the fu tu re. Im pact on the ove rall he al thca re system 
sho uld not be ne glec ted and re qu i red re forms sho uld be im ple
men ted in ac cor dan ce with the ac ces sed need.
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IN TER SEK TOR SKA 
ANA LI ZA FAK TO RA 
UTI CA JA NA DI REKT NE 
TR OŠ KO VE IZ DŽE PA 
GRA ĐA NA ZA 
ZDRAV STVE NE USLU GE 
U SR BI JI
REZIME
Ključ ne re či: de mo graf ski fak to
ri, zdrav stve ni fak to ri, troš ko vi 
iz dže pa, so ci jal noeko nom ski 
fak to ri.

Troš ko vi zdrav stve ne zaš ti te iz 
dže pa gra đa na po ka zu ju ni vo 
di rekt nih troš ko va po je di na ca 
ko ji plaćaju zdrav stve ne uslu ge 
ko je ni su po kri ve ne osi gu ra
njem. U Re pu bli ci Sr bi ji pri su tan 
je vi sok ni vo troš ko va iz dže pa 
uzimajući u ob zir do mi nan tan 
Bi zmar kov mo del zdrav stve ne 
zaš ti te ali i ni vo pri ho da gra
đa na. Pret hod na is tra ži va nja 
po ka za la su zna ča jan uti caj fak
to ra so cioeko nom skog i zdrav
stve nog si ste ma ko ji uti ču na 
troš ko ve iz dže pa. Cilj is tra ži va
nja je da utvr di zna čaj ne fak to re 
uti ca ja me đu oda bra nim eko
nom skim, zdrav stve nim i de mo
graf skim va ri ja bla ma na ukup ne 
troš ko ve iz dže pa za zdrav stve
ne uslu ge. Ko ri sti mo kvan ti ta
tiv ne me to de ana li ze po da ta ka 
za vre men ski okvir po da ta ka od 
2000. do 2018. go di ne. Re zul ta
ti po ka zu ju vi sok uti caj 7 od 13 
fak to ra ko je smo is tra ži li.


