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Out-of-pocket expenses in heal­
thcare show the level of direct 
payments by individuals paying 
for the healthcare services that 
are not covered by the insuran­
ce. In the Republic of Serbia, 
high level of out-of-pocket ex­
penses is present considering 
dominant Bismarck model of 
healthcare system and level of 
user income. Previous research 
shows the significant impact of 
the socio-economic and heal­
thcare system indicators affec­
ting out-of-pocket expenses. 
The objective is to perform a 
cross-sectional analysis of the 
economic, healthcare, and de­
mographic variables impact on 
the out-of-pocket expenses. 
We use quantitative methods 
of analysis of data collected for 
the data time frame from 2000-
2018. Results show a high im­
pact of the 7 out of 13 factors 
we explored.

INTRODUCTION AND LITERATURE REVIEW

Previous research has shown a significant interdependen­
ce of economic determinants in the context of impacts on 
out-of-pocket expenses in healthcare. These costs are defi­
ned as each individual’s health care costs that are not collec­
ted through insurance (directly or through reimbursement) 
(1). This type of cost includes deductibles, coinsurance, and 
copayments for covered services, plus all costs for servi­
ces that aren’t covered (1). At the Republic of Serbia, World 
Bank research indicates too high out-of-pocket expenditu­
res for healthcare, which in 2018 were at the level of 38 per­
centage points of total health expenditure. The world rate 
of out-of-pocket expenses for healthcare (calculated as % of 
current health expenditure) is at the level of 18 percentage 
points (2).  If we look at the index of out-of-pocket expenses 
in healthcare per capita, in Serbia, it is at a level of  236 US 
dollars for 2018 (2). The global analysis shows that the mini­
mum of the out-of-pocket expenses per capita are in Kiribati 
(i.e., 0.19), while the highest is in North America with 1106 
USD (2). It is considered a value of 103.99 as an average for 
middle-income countries, while in Serbia, it is more than do­
uble this amount. This is a very worrying amount of costs 
that are outside the regular costs related to the financing of 
the health system through contributions to the salaries of 
employees and employers. Let us remind that the health in­
surance contributions of each employee are at the level of 
5.15% as well as for the employer, while in the case of unem­
ployment contributions, it is additionally taxed at 0.75% (at 
the expense of both the employee and the employer) (3).
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The Bisimarck’s cost heltcare system 
is in force in Serbia

In the case of Bismarck’s model of the health care system in force 
in the Republic of Serbia, it is considered that it is solidarity and 

universal health insurance that covers almost the entire 
population. However, it has been shown that the costs 
outside the paid insurance that should cover nearly the 
complete services of the health system are much hig­

her than the price paid through the health contributions. Also, 
what is indicative is that if the amount of out-of-pocket health 
care costs exceeds 50% of total health care costs, it can be consi­
dered whether the Republic of Serbia has a dominant public or 
private health care sector. Keeping in mind the socio-economic 
characteristics of the population, it seems that these costs are ex­
tremely high for the citizens. Therefore, it is important that there 
is an understanding of the impact of important factors on out-
of-pocket costs in order to further regulate but also optimize the 
health, economic and demographic system to correct such high 
expenditures for citizens in the process of providing health care. 
This paper follows global trends in the analysis of out-of-pocket 
costs and impact factors. Namely, Shaikh and Singh prepared a 
paper showing the factors influencing out-of-pocket expenses in 
the form of per capita health expenditure, household final con­
sumption expenditure, and public health expenditure (4). Okello 
and Njeru presented the influences of the following factors affec­
ting out-of-pocket expenses: Household Monthly Income, Du­
ration of Occupation, and Household Cost of Medical Services 
(5). Ebaidalla and Ali investigated the risk of catastrophic health 
expenditure using factors influencing household’s income, the 
incidence of disease, education, household size, number of hou­
sehold’s members over 65 years and below 5 years old - showing 
that these factors are of great importance for height and risk of 
increase out-of-pocket expenses (6). Mahmud et al. have addres­
sed the issue of burdening households with out-of-pocket costs 
for health services, which poses one of the greatest threats to ho­
usehold sustainability in financial terms (7). These researchers 
used the following factors influencing the amount of out-of-poc­
ket health care costs: socio-economic data at the household le­
vel, including family earnings, consumption, and expenditures, 
assets, housing conditions, as well as individual-level data on 
demographic variables (age, sex, and marital status), education, 
employment, health, disability, and other information (7).  Also, 
Petrera and Sanchez determined determinants of out-of-pocket 
spending among the poor population. They used influencing 
factors: affi liation with the Comprehensive Health Insurance, le­
vel of family expenditure per capita, age group 0-5 years, being 
a woman of childbearing age (15 -49 years), being an older adult 
(over age 60 years), family burden (using the number of mem­
bers of the household as a proxy indicator), and the level of com­
plexity of the service provider (8). 
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The characteristics of these studies indicate the need to analyze 
out-of-pocket expenses in healthcare from different angles. Na­
mely, on the one hand, there is the problem of sustainability and 
stability of the health system, then healthcare access, and also of 
great importance are the impacts on the financial sustainability 
of households on which factors out-of-pocket expenses 
has a significant effect. This paper has tried to categorize 
the factors influencing out-of-pocket expenses through 
economic, demographic, and health indicators. Follo­
wing this, we created independent variables for further 
regression analysis, through which we tried to show the factors 
of importance on out-of-pocket expenses in these areas.

Also, we should keep in mind other problems in the sustai­
nability and development of the health system of the Republic 
of Serbia, as well as other important factors such as innovation 
in the biomedical and pharmaceutical industry, cooperation 
with international organizations, and political factors of stabi­
lity and stability and independence of institutions, etc. (9, 159-
183); (10); (11). Those factors might have a significant impact 
on the level of observed costs and should be the topic of future 
- more complex analysis.

METHODOLOGY

In this paper, we used quantitative analysis of the collected da­
ta concerning the factors influencing out-of-pocket expenses 
in healthcare. Namely, following the trends in research of this 
type of costs and based on the literature review, we predicted 
three different groups of factors influencing the out-of-pocket 
expenses. The dependent variable is Out-of-pocket expenditure 
per capita (current US $) for the Republic of Serbia. Data were 
collected for the period from 2000 to 2018 (data were collected 
based on the World Bank database) (2). The first group is crea­
ted from economic indicators, and this group consists of Gross 
Do­me­stic Pro­duct, la­bor (to­tal po­pu­la­tion), and Gross sa­lary (ave­ra­
ge). The group of demographic indicators includes the parame­
ters of the to­tal po­pu­la­tion and the po­pu­la­tion ol­der than 65 years. 
The group of factors related to the organization of the health 
system includes factors: the num­ber of nur­ses (per 1000 pe­o­ple), the 
num­ber of doc­tors (per 1000 pe­o­ple), ho­spi­tal beds (per 1000 pe­o­ple), 
Out-of-poc­ket ex­pen­di­tu­re (% of cur­rent he­alth ex­pen­di­tu­re), Do­
me­stic ge­ne­ral go­vern­ment he­alth ex­pen­di­tu­re (% of cur­rent he­alth 
ex­pen­di­tu­re), Cur­rent he­alth ex­pen­di­tu­re (% of GDP), DALYs (Di­
sa­bi­lity-Adju­sted Li­fe Years) - All ca­u­ses, DALYs Di­sa­bi­lity-Adju­
sted Li­fe Years) - Com­mu­ni­ca­ble, ma­ter­nal, neo­na­tal, and nu­tri­ti­o­nal 
di­se­a­ses.

Out of pocket expenses are 
influence by economic, demographic 
and health indicators
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Figure 1. Theoretical framework and selected variables affecting 
out-of-pocket expenditure

Quantitative analysis

In this paper, we use quantitative analysis of selected indepen­
dent variables and their impact on out-of-pocket expenditure 
selected as dependent variable. For this analysis, the program­
ming language “R” is used, which enables applications of va­
rious econometric analyzes. The dataset was collected through 
the World Bank database as previously indicated. Although 
the dataset contains data for 18 years (2000-2018), after da­
ta analysis and minimum sample size, it was found that this 
database size could be used for analysis. In addition, we were 
confronted with a certain number of missing data for analysis 
that we resolved via the imputing formula in “R”. The MICE 
method (Multivariate Imputation via Chained Equations) was 
used, which is one of the most widely used models for this pur­
pose and can only be used for quantitative data that can be con­
sidered to be missing from a random model. The principle for 
use is as follows: if the value in the dataset for the variable “Ho­
spi­tal beds” is missing, then the model will regress according 
to other observed variables, and the missing values will be re­
placed by the predicted data (i.e., by using linear regression to 
predict missing values) (12).

Firstly, we assessed the number of missing values and their 
position within the data. This was done through the “ag­gre­ga­
ted” function. The coding and results are shown below thro­
ugh a histogram of the missing data. It was recorded that these 
are variables that refer to the number of physicians, hospital 
beds, and nurses and after - the use of linear regression through 
PMM (Predictive Mean Matching).
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Figure 2. Histogram of missing values for imputing

Multiple regression analysis is a common quantitative met­
hod for use for analysis of multiple independent variables im­
pact on selected dependent variable (13). In the following, we 
used the predicted dataset for further research and regression 
analysis. The formula for regression analysis is based on the 
following formula:

Y = a + bX1 + cX2 + dX3 +cXk+ ϵ

Where: Y-Dependent variable; X1, X2, Xk - independent or 
exploratory variables; b, c ..- slopes; ϵ – residual error.

”R” code for multiple regression analysis was made as fol­
lows (according to coded names of selected variables) and fol­
lowing the theoretical framework:

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

Image 1. Coding in “R” for understanding missing values and imputing them 
through Predictive Mean Matching
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RESULTS

Results of regression analysis showed that 7 out of 13 factors ha­
ve a very high impact on the out-of-pocket health expenditure. 
We have set the significance level of p-value at <0.05. Following 
variables have shown significant impact on the dependent vari­
able: OOPHE (Out-of-pocket expenditure (% of current health 
expenditure)) is showing p-value =0.005; HE (Current health 
expenditure (% of GDP)) has a p-value of 0.01; DomesticHE 
(Domestic general government health expenditure (% of cur­
rent health expenditure)) has p-value =0.03; GDP (GDP (current 
US$)) has p-value =0.0003; population (Population, total) p-va­
lue =0.01; above65 (Population ages 65 and above (% of total 
population)) has p-value =0.009, labor (Labor force, total) has 
p-value= 0.01. Multiple R-Squared and Adjusted R-Squared va­
lues are showing a high level of model fit, explaining more than 
80% of the observed cases. The standard error is in certain cases 
large, which might lead to the conclusion of the requirement for 
dataset revision. Analysis of coeffi cients shows the direct relati­
onship in all cases except in case of total population and above 
65 group (considering variables affected by a p-value<0.05).

Table 1. Regression analysis in “R” - results

As it might be seen in the plot of the data, dispersion of da­
ta is still on a notable level. This was not changed significantly 
even with the application of the logarithmic function.
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Figure 3. Model fitted values/residuals

CONCLUSION

Interpretation of the results is showing that Out-of-pocket ex­
penditure (% of current health expenditure) has a significant 
impact on the observed dependent variable Out-of-poc­ket ex­pen­
di­tu­re per ca­pi­ta (current US $) for the Republic of Serbia for the 
period 2000-2018. This was expected as by the rise of out-of-poc­
ket expenses, we expect to have the rise of out-of-pocket expen­
diture at the national level (in case there was no drastic change in 
financing healthcare system by the government - which was con­
firmed). Same could be observed for the indicator Current health 
expenditure (% of GDP). On the other hand, the control variable 
Do­me­stic ge­ne­ral go­vern­ment he­alth ex­pen­di­tu­re (% of cur­rent he­alth 
ex­pen­di­tu­re) shows the certain variation in government involve­
ment in financing the healthcare system through the observed 
period, and there was significance between more investments 
from government and higher out-of-pocket expenses. It would 
be expected that with the rise of government share in financing 
healthcare system, out-of-pocket expenses would decrease. In­
dicator Gross Do­me­stic Pro­duct has shown a large level of impact 
on the out-of-pocket expenses, but this was observed for the ma­
jority of countries on the global level as there is a trend 
in both growth of global GDP and global out-of-pocket 
expenses. This trend is explained as by becoming we­
althier, people are investing more in healthcare besides 
the restrictive capacities of current healthcare systems. 
From the other hand it was shown a negative relation­
ship among the total population and population above 65 years 
old. Previous analysis suggested continuing further research on 

By be­co­ming we­alt­hi­er, pe­o­ple are 
in­ve­sting mo­re in he­al­thca­re be­si­
des the re­stric­ti­ve ca­pa­ci­ti­es of cur­
rent he­al­thca­re systems.
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these topics that would provide a better insight into the factors 
influencing out-of-pocket expenses. The limitation of this rese­
arch is in a relatively small dataset observing 19 years’ timeframe 
(annual results of each observed indicator). What is also intere­
sting is that in the Republic of Serbia, reimbursement on the basis 
of insurance for public medical services is not at a high level, so if 
it were compared to other countries, that amount as a direct cost 
for consumers would be even higher.

This paper points to the cross-functional significance of fac­
tors influencing out-of-pocket expenses in the areas of health, 
economics, and demography. Therefore, as the theory consi­
ders out-of-pocket expenses to have a very significant impact 
on the finances of each household, it is important to pay mo­
re attention to the factors that contribute to the amount of the­
se costs in the future. Impact on the overall healthcare system 
should not be neglected and required reforms should be imple­
mented in accordance with the accessed need.
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INTERSEKTORSKA 
ANALIZA FAKTORA 
UTICAJA NA DIREKTNE 
TROŠKOVE IZ DŽEPA 
GRAĐANA ZA 
ZDRAVSTVENE USLUGE 
U SRBIJI
REZIME
Ključne reči: demografski fakto­
ri, zdravstveni faktori, troškovi 
iz džepa, socijalno-ekonomski 
faktori.

Troškovi zdravstvene zaštite iz 
džepa građana pokazuju nivo 
direktnih troškova pojedinaca 
koji plaćaju zdravstvene usluge 
koje nisu pokrivene osigura­
njem. U Republici Srbiji prisutan 
je visok nivo troškova iz džepa 
uzimajući u obzir dominantan 
Bizmarkov model zdravstvene 
zaštite ali i nivo prihoda gra­
đana. Prethodna istraživanja 
pokazala su značajan uticaj fak­
tora socio-ekonomskog i zdrav­
stvenog sistema koji utiču na 
troškove iz džepa. Cilj istraživa­
nja je da utvrdi značajne faktore 
uticaja među odabranim eko­
nomskim, zdravstvenim i demo­
grafskim varijablama na ukupne 
troškove iz džepa za zdravstve­
ne usluge. Koristimo kvantita­
tivne metode analize podataka 
za vremenski okvir podataka od 
2000. do 2018. godine. Rezulta­
ti pokazuju visok uticaj 7 od 13 
faktora koje smo istražili.


