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What drives out-of pocket health expenditures of
private households? - Empirical evidence from the
Austrian household budget survey

ALICE SANWALD'  ENGELBERT THEURL}

Abstract

Out-of-pocket health expenditures (OOPHE) are a substantial source of health
care financing even in health care systems with an established role of prepaid financ-
ing. The empirical analysis of OOPHE is challenging, because they are fixed in an
interaction with other sources of health care financing. We analyze to what extent a
set of socio-economic and socio-demographic covariates of private households influ-
ences the OOPHE-patterns in Austria. Our empirical research strategy is guided by
the approach Propper (2000) used to study the demand for private health care in the
NHS. We use cross-sectional information provided by the Austrian household bud-
get survey 2009/10. We apply a Two-Part Model (Logit/OLS with log-transformed
dependent variable or Logit/GLM). We present results for total OOPHE and for
selected OOPHE-subcategories. Overall, we find mixed results for the different ex-
penditure categories and for the two decision stages. Probability & level of OOPHE
increase with the household size and the level of education, while household income
shows mixed results on both stages. Private health insurance and OOPHE seem to
be complements, at least for total OOPHE and for OOPHE for physician services,
while this relationship is insignificant for pharmaceuticals. Different forms of public
insurance have an effect on the total OOPHE-level, for physician services and phar-
maceuticals on both stages. To some extent the participation decision is influenced
in a different way compared to the intensity decision. This is especially true for
age, sex, household structure and the status of retirement. It turns out, that the
explanatory power of the used variables is low for OOPHE for pharmaceuticals.
A splitting up of pharmaceuticals into prescription fees and direct payments gives
better insights into the determinants. We conclude: It is necessary to investigate
subcategories of OOPHE. It also turns out, that systematic covariates explain only
a very small part of the variation in the OOPHE-patterns. Finally, we also conclude
that information on OOPHE from general household budget surveys are of limited
value when studying the determinants.
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1 Introduction

There exists a quite voluminous empirical literature on the determinants of health ex-
penditures, primarily based on between country comparisons (Chernew and Newhouse,
2012). These studies mainly focus on total health expenditures and/or on their public
part in order to answer questions about total or public resources devoted to health care
and to evaluate the macroeconomic efficiency of health spending. Much less research has
been done on private health expenditures, especially on out-of-pocket health care expen-
ditures (OOPHE). This contradicts with the economic significance of this form of health
care financing in reality. OOPHE are substantial. This is especially true in a worldwide
perspective. Roughly 40 percent of the total health care bill is financed out of this source,
in several world regions the OOPHE-share is up to 60 - 70 percent of the total health
care bill (K6hlmeier, 2012). In a sample of OECD-countries the share of OOPHE on total
health care spending is close to 20 percent (OECD-Health-Data (2013), see also figure 1).

But OOPHE are not only important from a fiscal perspective, they also have im-
portant consequences for the economic welfare. Illness poses a multiple threat to the
economic wellbeing of individuals. It directly reduces utility and in many cases lowers the
benefits from consuming other goods. It negatively affects the earning capabilities result-
ing in lower possibilities of consumption. Finally, treatment of bad health causes health
expenditures which on their part further reduce the funds to consume other necessities &
amenities of life. If individuals are risk averse they will demand risk pooling mechanisms
to smooth their consumption path - either on the private insurance market and/or in the
political arena. Avoiding OOPHE by prepaid plans seems to have a high potential for
Pareto-improvements. It is also well known from empirical studies that a major reliance
on OOPHE is likely to have a regressive impact on the income distribution (Wagstaff and
Van Doorslaer, 2000). In addition, OOPHE act as a barrier for health care use and may
have negative effects on the long term health status, especially for low income individuals
(Newhouse and the Insurance Experiment Group, 1993). On the other hand, OOPHE
might reduce the welfare loss caused by moral hazard behavior. In addition, if health in-
surance premiums include substantial loading fees above the fair premiums full insurance
is no longer optimal at all even if no other market imperfections exist (e. g. moral hazard,
adverse selection).

Any discussion of OOPHE needs an agreement on a working definition. OOPHE in
reality cover a broad range of financing instruments. They are expenditures on health
care services by individuals (households) in the form of direct payments to health care
providers netted from reimbursements by prepaid plans. Using this broad definition we
are able to define three types of OOPHE:

Type 1: An individual is not covered by prepaid plans at all and has to pay the
total health care bill directly (breadth of the prepaid plans)
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Type 2: Although prepaid plans exist, parts of the health care services offered are
excluded and have to be paid totally out-of-pocket (depth of the prepaid plans)

Type 3: The costs of the health care services covered are not financed completely
by the prepaid plan (height of the prepaid plans). This type of OOPHE covers
different forms of cost sharing (e. g. proportional cost sharing, coverage limits per

health care service, absolute cost sharing)

There exist several reasons why surprisingly little scientific research work addresses
the determinants of OOPHE;, especially at the individual level. The definition of OOPHE
given above reveals a few of them. We expect that the three types of OOPHE influence the
individual decision to utilize the health care system differently.’ This is even true within
the different OOPHE-types. OOPHE of type 2 and especially type 3 are to some extent
residual categories which accumulate in health care utilization within a public and/or
private prepaid plan. Thus, the examination of the determinants of OOPHE requires a
comprehensive model of health care utilization including all forms of financing and health
care provision. Finally, the empirical basis offered by official statistical institutions to
study the determinants of OOPHE at the individual level is rather poor. In many countries
information on OOPHE (disaggregated by expenditure categories, e.g. inpatient care,
outpatient care, pharmaceuticals) combined with reliable and relevant information on the
socio-economic characteristics of individuals (households) is extremely scarce. Data on
OOPHE derived from general consumer surveys often lack valid information of the latter
type. Information from surveys on the health behavior and the health status of individuals
do comparable well on the socio-economic characteristics of individuals (households), but
as far as health care utilization is concerned they mainly focus on indicators of health
care utilization in real terms (physician visits, hospital days) and not on health care
expenditures. Even if they focus on health care expenditures, they do not differentiate
between different OOPHE-types.

The following paper contributes to the literature in addressing the determinants of
OOPHE on the household level. We study the determinants of OOPHE in Austria using
cross-sectional information from the latest household budget survey 2009/10. No empirical
work on this relationship is available at the moment. We are not only interested in the
coefficients of the covariates which determine the OOPHE-level, we also want to gain
insights whether the information from the household budget survey is an appropriate
basis to study the proposed research question at all, an issue widely neglected in previous
empirical research of OOPHE.

!Studies on the determinants of OOPHE in between country comparisons based on aggregated official
data (OECD, WHO) are not able to differentiate between the different types of OOPHE mentioned in
the text. The decision to use OOPHE as homogenous aggregate masks important differences between
the countries.



The paper builds on the already existing empirical literature on the determinants of
OOPHE using micro data mainly coming from consumer surveys. Briefly this literature
is based on two traditions: (i) the health economics tradition and (ii) the consumer
economics tradition. As far as the second approach is concerned, several papers study
Engel Curves for private health expenditures (Leive and Xu, 2007). An important agenda
of this type of papers is to analyze whether OOPHE have catastrophic effects on the
economic welfare of the household (Xu et al., 2003). The papers of type (i) study OOPHE
in different contexts of health economics and health politics. So Norton et al. (2006)
study OOPHE in the US for elderly people. Chaze (2005) studies OOPHE in Switzerland
using a Box-Cox indirect censoring model. Bilger and Chaze (2008) extent this model
in order to analyze simultaneously health care consumption and insurance deductible
choice in Switzerland. Matsaganis et al. (2009) present evidence on the performance of
six alternative econometric estimators in studying OOPHE in Greece on the household
level. Besides Bilger/Chaze also other authors study the effect of voluntary/obligatory
public insurance on the level of OOPHE. Jowett et al. (2003) analyze the role of public
voluntary health insurance on private health expenditures in Vietnam. Cuong et al. (2010)
give evidence on the impact of compulsory health insurance on OOPHE in Vietnam. Jones
et al. (2008) specifically focus on the role of the concession card on the OOPHE of private
households in Australia.

The paper is organized as follows. Section 2 presents a brief overview of the institu-
tional structure and the main characteristics of the Austrian health care system as far
as this is necessary to follow our empirical strategy. Section 3 derives and describes the
empirical approach used in the paper. Section 4 informs about the data basis. Section 5
presents the empirical results starting with an extended descriptive part on OOPHE in

Austria. In section 6 we discuss several limitations and give conclusions.

2 The institutional setting of the Awustrian health

care system

In the next two sections we provide a stylized framework of the individual decision to
make OOPHE in the Austrian health care sector. Such a framework has to include two
building blocks: (i) the description of those characteristics of the Austrian health care
system which predetermine the consumption decision and the utilization paths and (ii)
the elaboration of an economic perspective, which allows the identification of possible
OOPHE-determinants and their empirical estimation.

We start with building block (i). Basically the Austrian health care system is a two
tiered health care system. The public health insurance system represents the first tier.

Membership in this system is obligatory not only for wage earners in the public and



private sector, but also for self-employed persons (including farmers) and individuals re-
ceiving a pension from a public pension fund.? Individuals with family ties to obligatory
insured persons and without own public insurance coverage obtain free insurance cover-
age. Overall, the public health insurance system covers around 99.3 percent® of the whole
population, excluding only marginal groups from public health insurance. It is mainly
financed by income related contributions paid by employers and employees. These contri-
butions are the sole source of financing public outpatient care, while public inpatient care
is additionally co-financed by the states and the communities out of taxes (Theurl, 2007).
Private health insurance and OOPHE constitute the second tier of the Austrian health
care system. Roughly 35 percent?* of the population has signed contracts with private sick-
ness funds, which predominantly offer additional coverage to the first tier services and/or
improve the possibility to choose from a broader portfolio of providers within the system.
The range/level of services financed by the public health insurance system and the states
is fixed in benefit catalogues agreed between providers and financing institutions. These
benefit catalogues are quite comprehensive and include almost all services which are state
of the art.

Basically outpatient health care services are supplied by physicians having a con-
tract with the public health insurance system and by private physicians. The spatial
distribution of contracted physicians, which form the nucleus of public outpatient health
care provision, is based on a location plan agreed between the public health insurance
system and the Chamber of Physicians. Contracted physicians generate income from
fee-for-services and lump-sum-payments. In contrast to contracted physicians, their pri-
vate counterparts are free to choose their practice location. Their remuneration is agreed
between the doctor and the patient, mainly based on a fee-for-service system.

Public inpatient health care services (including outpatient services of hospitals) are
supplied by public hospitals financed on a DRG-basis (Theurl, 2007). Private inpatient
health care services are offered by private - non-profit or profit - hospitals and by private
departments of public hospitals.

Patients with public health insurance coverage are basically free to consult public or

private health care providers. While the utilization of public health care services is based

2Thereby the public health insurance consists of different sickness funds with limited autonomy. They
are separated by territorial and occupational characteristics. Workers in the private sector (76 % of
the population) are covered by nine sickness funds operating at the level of the nine provinces (named
GKXK in the tables). Farmers (4 %; sickness fund named SVB), employers (8 %; sickness fund named
SVA), public workers (8 %; sickness fund named BVA) are covered by nationwide operating insurance
institutions. The picture is completed by insurance funds on the firm basis ("Betriebskrankenkassen’).

3The information is taken from OECD-Health-Data (2012). Previous more detailed studies on this
topic come up with slightly lower figures. Reliable information on the quality of health insurance coverage
and the access to health care services for the missing 0.7 % is not available.

nformation from 2012, for details see Versicherungsverband-Osterreich (2013). This share is quite
stable over time.



on a benefit-in-kind-scheme with only limited cost-sharing elements,? treatment costs in
the private sector (i) have to be paid out-of-pocket, (ii) are born by the private sickness
funds and/or (iii) by the public health insurance. The latter only finances parts of the
services offered by private providers, essentially based on the benefit catalogue and the
remuneration scheme for public health care institutions. So financing mode (iii) includes
substantial cost sharing for the patients. Patients with private health insurance normally
pay their providers directly and get their money back on agreed principles of the insurance
treaty. Pharmaceuticals in inpatient care are part of the hospital remuneration within
the DRG-system. In the outpatient care sector a positive list of pharmaceuticals exists
which are paid by the public insurance system.

In the next section we will use the information on the institutional structure in Austria
to derive a stylized model of health care utilization and to describe its consequences on
the level of OOPHE. What seems already clear from this section: For 'normal’ individuals
(households) in Austria OOPHE are mainly a matter of depth and height of public and

private prepaid plans and not a matter of their breadth.%

3 The empirical approach: A model of health care

utilization decisions

Basically, the significance of OOPHE in health care systems can be studied in two differ-
ent, but interrelated settings: (i) on the macro level and (ii) on the micro level. In studies
of the first type important institutional characteristics of the health care system (e. g.
the level and structure of taxes to finance public health care provision, social health insur-
ance contribution rates, cost sharing schemes) are endogenous. In the health economics
literature models of this decision situation are quite prominent. They are mainly used to
explain expenditure shares (e. g. private vs. public, OOPHE vs. prepaid financing plans)
in between country comparisons. In these models the share of OOPHE is not primarily a
private decision. Consequently, one has to use a perspective which is able to explain the
joint allocation of resources between OOPHE and prepaid plans. The expenditure shares
are determined in a political economy model by the distribution of individual characteris-
tics (e. g. morbidity distribution in the population, income distribution) and institutional
features (e. g. progressivity of public health care financing). Several authors offer such
approaches (Gouveia, 1997); more recently Li et al. (2012) offer an extended version of

the Gouveia-model; For an overview of different aspects of these models see Barros and

5This is especially true for workers in the private sector and farmers. Public workers and employers
face a proportional cost sharing of 20 percent. All individuals with public insurance are confronted with
prescription fees for pharmaceuticals as well as substantial cost sharing for therapeutic aids (e.g. glasses,
crowns, bridges).

5This statement is especially valid for the data basis we use in the empirical analysis. We expect, that
the 0.7 % of Austrians which are without social health insurance are not part of our sample.



Siciliani (2011). Decision models on the micro level predominantly focus on the individual
process of health care utilization, thereby assuming that important institutional charac-
teristics of health care utilization are fixed exogenous (e. g. the service level and financing
scheme of the public system).

In our context we study the level of OOPHE from a micro perspective. Thereby
the essential institutional characteristics of the health care system are fixed by political
decisions in the past and are therefore treated as exogenous. We use an approach of
demand for medical care where different institutional options of care exist. This model
goes back to Goddard and Smith (1998) and was used by Propper (2000) to study the
demand for private health care in the UK. We adjust this approach to the institutional
setting of the Austrian health care system as outlined in section 2.

Each individual” has four alternative pathways (j=0,1,2,3) through the Austrian
health care sector with different consequences for OOPHE. Additionally, there exists an
outside option not to use the health care sector in the case of illness at all. This clearly
leads to zero OOPHE. There exist two possibilities to use the health care sector without
OOPHE (j=0). First, the individual consumes services offered by the public health care
sector which are totally covered by public and/or private health insurance institutions.
The second possibility is to use services of the private sector without any deductibles or
direct OOPHE. The second pathway is cost sharing of type 3 (j=1), when using the public
and/or the private sector of the health care system. This means that the height of the
prepaid systems is not complete. The third option (j=2) is the consumption of services,
which are not included in the benefit catalog of the public and private prepaid plans. This
leads to direct OOPHE and means that the depth of the prepaid plans is not complete
(type 2). The last pathway (7=3) is a consumption which leads to a combination of type
2 and 3.

According to Propper the individual i assigns each alternative pathway a latent net
valuation depending on the characteristics of the individual e.g. the health status, will-
ingness to pay, willingness to wait (Propper, 2000). The latent net valuation is given by
mi; = f(Xi, R,Q,Wij,pij); i = 1,...,n; j= 0,1,2,3 while the associated weight of each
pathway is determined by the mentioned characteristics. X is defined as a set of de-
mographic and socio-economic variables including information on the associated public
and private insurance coverage. The range of services in the total health care system R
is determined by the existing medical knowledge and the basic entry rules (e.g. market
approval for pharmaceuticals). This range can be separated into i) services of the benefit
catalogue of public health insurance system R(P) determined by political decisions and
therefore exogenous in the case of health care consumption. Some individuals have signed

a private health insurance contract. This contract already exists and therefore will be

7Although our data set is based on information on the household level, the actors in our model of
health care utilization are individuals.



treated as exogenous in our decision making context. The benefit catalogue of private
health insurance offers ii) services R(PR) and we assume thatR(PR) includes the total
range of R(P) and additional services. In addition, we expect that the benefits @ indi-
viduals derive from the services follow approved medical standards and do not depend on
the mode of provision (e. g. private or public).® The consumption of health care services
is combined with additional characteristics (e. g. waiting time, transport costs, anxiety,
psychological costs, search costs) which are captured by W and are seen as costs. In
addition, we say that individuals may have to pay a direct price p for consuming health
care goods. This price p takes the form of cost sharing and/or of direct out-of-pocket
payments.” We expect that the latent net valuation increases with R and @ and de-
creases with W and p. The household chooses the alternative with the highest level of
net valuation, that is m;; = max(mso, mi1, mi2, m;3). Assuming that X, R and () remain
constant and W, p > 0 we can define the following scenarios of health care utilization and

its consequences for type 2 and 3:

1. The individual will consume exclusively in the public sector, if (i) the services needed
are within the range of publicly provided health care services R(P), if (ii) (W+p) of
consuming in the publicly financed sector is lower than (W+p) in the sector financed
by private insurance and if (iii) (W+p) of consuming in the public financed sector
is lower than (W+p) in the direct out-of-pocket provision mode. If there does not
exist a private insurance contract, condition (ii) vanishes. If the conditions (i) - (iii)
hold, OOPHE will be zero if no cost sharing arrangement exists (5=0). Otherwise
we will have OOPHE of type 3 from cost sharing (j=1).

2. If (i) holds, but (ii) changes the signs and (iv) (W+p) in the out-of-pocket-mode is
higher than in the private insurance mode, than the individual will consume under
the private health insurance regime. OOPHE may result out of consumption in

the private health insurance regime, if cost sharing arrangements are valid (j=1),
otherwise OOPHE are zero (j=0).

3. If (i) holds, but (ii) and (iii) change the sign, the individual will consume in the
out-of-pocket-mode and this will lead to direct OOPHE (j=2).

4. If the services needed are not within the range of publicly financed health care
services R(P), but they are covered by R(PR) and if they fulfill preposition (iv),
the individual will consume under the private health insurance regime. OOPHE
will result if the utilization of the health care sector is combined with cost sharing
(j=1), otherwise (j=0).

8The assumption is made to keep the comparison clearly presented.
9p is relative to income. So the resource restriction is included in the optimization problem.



5. If the services needed are not within the range of publicly financed health care
services R(P), but they are covered by R(PR), but preposition (iv) changes the
sign, the individual will consume in the out-of-pocket-mode and this will lead to
direct OOPHE (j=2).

6. If the health care services are neither covered by R(P) nor by R(PR), then the indi-
vidual will consume in the out-of-pocket-mode and this will lead to direct OOPHE

(1=2).

7. The pathway (j=3) results, if the individual simultaneously consumes multiple ser-

vices of the previous listing.

Our stylized model makes clear that the institutional design of the health care system
(range of services provided, prices, quality) fixes important cornerstones of the utilization
pathways. Additionally, the probability of choosing one of the four pathways (j=0,1,2,3)
depends on socio-economic characteristics of the individual (e. g. age, family status,
opportunity costs of time, income, health status, distance to health care facilities, insur-
ance status). In our empirical approach we use selected socio-economic characteristics
to explain differences in OOPHE between households in Austria. Our data set shows
the characteristics of data sets about health expenditures widely known in the empirical
literature: skewness, excess zeros and heavy right tails. In our econometric approach we
therefore use a Two-Part Model widely proposed in the health economics literature for
similar empirical problems (Jones, 2000; Madden, 2008). The first stage of the model pre-
dicts the likelihood of any OOPHE and was specified as Logit. The second part predicts
the level of spending, conditional on having non-zero OOPHE. For the latter part we use
either an OLS model with log-transformed dependent variable or a GLM depending on
the performance of the expenditure subgroups.

The probability of having positive OOPHE - either of type 2 or 3 or the combination
of both - reduces to three different binary Logit models and can be defined in the following

way:

Pr;; = Problm; = j|X;| = % Vi=1,..,n; j=123

m; ist the observed pathway individual ¢ has chosen; X is a matrix of the socio-
economic characteristics of the household, e. g. household structure, regional conditions,
public insurance arrangements and additional private health insurance contracts, age,
gender, household income and education level. Furthermore, the height of spending is
also affected by the matrix X with the included household variables. The conditional

expenditure level can be summarized to:

EZ][mZ|Xz,mZ = j] Vi = 1, D j:],2,3



4 Data

To analyze OOPHE at the household level in Austria we use data from the household
budget survey 2009/10 conducted by the National Statistical Service Office, Statistics
Austria.!% In Austria this periodically repeated survey (in the moment with a five year
interval) is primarily used to study the level and structure of private consumption of
households within the System of National Accounts and to calculate the inflation rate for
consumption goods. The observation unit is the private household without institution-
alized households (hospitals, long term care and jail). A household consists of a single
person or two or more persons living and consuming together in a flat or parts of a flat.
Temporary absent persons (for holidays, schooling) are part of the household, blood rela-
tionship has no significance to define a household. The total sample offered by Statistics
Austria consists of 6,534 households with 15,540 members, which means a return rate of
38.1 %. The exclusion of 747 households with undefined household or insurance structures
results in a final sample size of 5,787 households. For several reasons the sample is not
representative for the Austrian household structure. Therefore each household is assigned
a weight in order to establish representativeness of the sample to the Austrian population
(for details see Statistik-Austria (2011b)).

Information on the consumer behavior is gathered in two ways: (i) the diary approach
and (ii) the recall approach. Households participating in the survey are asked to fill in
a diary over 14 days in which they record every single expense. The system results in
52 overlapping weeks of bookkeeping (end of April 2009 - beginning of May 2010). This
method allows the representation of seasonal patterns and of specific consumption periods.
The recall approach is used for consumer durables and irregular/seasonal expenditures
within the last 12 months. 53 % of the overall consumption expenditures are based on the
information from the diary approach and 47 % on the recall method. As far as health ex-
penditures are concerned the following expenditure categories are collected following the
recall approach: therapeutic aids (in ophthalmology and dentistry, expenditures for spas,
rehabilitation centers and long term care institutions. In addition, households are asked
for expenses > EUR 300 in the last year by using the recall method (see Statistik-Austria
(2011a,c)). Important socio-economic characteristics of the household are gathered by
face-to-face interviews. All expenditures are controlled for plausibility und recalculated
into monthly expenditures. The health care expenditure catalog consists of pharmaceu-
ticals, medical products, physician services, dental services, hospital services, diagnostic
tests, long term care and health spas. Figure A1l in the appendix informs about the differ-
ent expenditure categories and the rules of aggregation. Several household expenditures

are not counted as consumption expenditures. So health expenditures, which are refunded

10We checked alternative data sources (e. g. EU-SILC, Mikrocensus, ATHIS, SHARE). The household
budget survey is the only data source which provides information about OOPHE for health care services
for private households in Austria at a micro level at all.
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by public or private health insurance institutions, are not included as consumption ex-
penditures, they are netted out. The monetary value of all expenditures is represented in

Euros.

5 Results

5.1 Selected empirical insights into the role of OOPHE in Aus-
tria

We provide more extensive descriptive statistics beyond the simple summary statistics
presented in empirical analyses normally to give better insights into the character and
structure of OOPHE. Fig. 1 shows the significance of OOPHE in Austria in a comparison

of selected OECD-countries in 2011 (or recent year).!!
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Figure 1: OOPHE - a comparison of OECD-states

The information is based on OECD-classifications and therefore not directly compa-
rable with the data from the Austrian household budget survey. We demonstrate the
significance of OOPHE by using two indicators: (i) OOPHE per capita (in PPP/USS)
and (ii) OOPHE as share of total health care expenditures. Both indicators show a high
degree of heterogeneity between OECD-countries. The unweighted OECD-average is 560

"Source: OECD-Health-Data (2013)
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US$ on indicator (i) and 18.5 percent on indicator (ii). The values for Austria are slightly
above the average for indicator (i) and slightly below the average on indicator (ii). In
a time series perspective covering the period since 1995 the share of OOPHE on total
health care expenditures in Austria is remarkable stable. OOPHE account for approx-
imately 75 % of all private health expenditures. We observe also a high stability in a
medium term perspective for the shares of total private consumption spend for health
purposes. Based on the ESVG-1995 classification Austrian households currently spend
3.5 % of total private consumption out-of-pocket on health care goods ( Statistik-Austria
(2013)).

Table 1 shows the structure of OOPHE for different categories based on the information
from the Austrian household budget survey. The table reveals a very specific consumption
structure of OOPHE widely differing from the structure of total health expenditures.
The most important expenditure category belongs to therapeutic aids with 44 % of total
OOPHE. 17 % of OOPHE are spent on pharmaceuticals, either directly or indirectly by
paying the prescription fee in the public health insurance system. Inpatient care accounts
for 4 % of OOPHE, which is extremely low. Table 1 also informs about the number
of households with OOPHE > 0 in the observed period and the average expenditures
per household.'? We observe the expected picture that the share of households without
OOPHE for physician and especially inpatient services is comparable high. The very low
average OOPHE for inpatient services again points to the very specific role of OOPHE in
the Austrian hospital sector. The specific role of OOPHE in the financing the Austrian
health care system also becomes obvious when we compare the structure of OOPHE with
the structure of the total current health expenditures in Austria (last column of table
1).13 Roughly 70 % of total current health expenditures are spent for outpatient care
(physician services 26 %) and inpatient care (inpatient services 45 %) while only 23 % of
OOPHE are spent for these two main services of the health care sector. Only 5 % of total
health expenditures are dedicated to therapeutic aids.'*

Table 2 presents selected information on the relationship between OOPHE and house-
hold income. We will focus on the significance of income to explain the OOPHE-level of

households more extensively later on in the paper. In this descriptive part we concentrate

12The number & share of households with OOPHE > 0 in the different expenditure categories also
depend on the application of different forms of data collection. This is especially true for medical devices
compared to expenditures for physician or hospital services. As mentioned the latter are collected using
the diary approach while the information on medical devices are based on a recall system covering the
expenditures of one year.

13We have to be cautious when comparing these two aggregates of expenditure categories. The data
come from different sources and follow different classifications of expenditure categories. But even having
in mind these problems they allow important conclusions on the specific role of OOPHE in the Austrian
health care system.

140ne could speculate whether the observed huge differences in the expenditure structure of OOPHE
and total health expenditures are in line with normative criteria of equity and efficiency. But such a
discussion is beyond the focus of the paper.
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Table 1: The structure of OOPHE in Austria

Expenditure categories Total Households with Total health
households expenditures > 0 expenditures
Average Percentage Average Number Percent
exp. exp. of HH
OTC pharmaceuticals 11.05 10.51 41.01 1,559 13
Therapeutic aids 46.26 44.02 85.39 3,135 )
Physician services 19.74 18.79 192.97 592 26
Inpatient services! 3.99 3.80 51.18 451 45
Other expenditures 17.20 16.37 85.52 1,158 11
Prescription fee 6.85 6.52 34.47 1,150 -2)
Total OOPHE 105.08 100.00 138.34 4,396 100

Notes: 1) Includes dental services. 2) Precription fees are not a health expenditure category in this expendi-
ture classification. Source for the last column: Statistics Austria, Current expenditure on health by function
of care and source of funding in Austria 2011.

only on the effect of OOPHE on the income distribution between households. This ques-
tion is widely discussed in the health economics literature (Wagstaff and Van Doorslaer,
2000). While the empirical literature on this topic normally uses aggregated coeffi-
cients/indices (e. g. Gini coefficient, Kakwani index) to assess the progressivity /regressivity
of health care financing overall and/or from different sources,'® we draw on the share of
household income which is dedicated to OOPHE in different income groups as an indicator
for distributional effects. The information we get is comparable to the information from
the Kakwani-Index. If the proportion of OOPHE increases with income (as an indicator
for the ability to pay), it indicates some degree of progressivity.

In table 2 households (HH) are ordered by their household income (from the poorest to
the richest) and separated into income quintiles (Q1 to Q5). On the left side of the table
we use raw household income as an ordering criteria while on the right side of the table we
draw on equivalized income (equalization weights: head of the household 1, every person
aged >= 14, 0,5, ever person aged < 14, 0,3 ) to order the households. Table 2 includes
information on the average OOPHE per quintile and the shares of OOPHE on total
household income and on total household consumption expenditures. We present these
indicators for total OOPHE and for different expenditure categories. In our interpretation
we focus on the income share of OOPHE on the left side of the table. The results
on the right side of the table are slightly different, but the conclusions from an equity
perspective are quite similar. For total OOPHE we observe that the OOPHE-share on
income decreases continuously with income from roughly 4.95 % in quintile 1 to 2.90 %
in quintile 5. That means a reduction of roughly two percentage points.

So our results confirm the conclusions of previous studies, which find that OOPHE

are a regressive tool of raising health care revenues (Wagstaff and Van Doorslaer, 2000);

15The benchmark for progressivity /regressivity of health care financing in this literature is the ability-
to-pay principle. For details see Wagstaff and Van Doorslaer (2000).
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recent information for Hungary is given by Baji et al. (2012). The regressive effect on
the distribution of household income does not only depend on the decline of the share
when income rises but also on the level of the share, which is - as already mentioned -
quite low. As far as the single components of OOPHE are concerned, their effect from
an equity perspective is not so clear. Prescription fees seem to have a strong regressive
effect since their share on income declines from 0.46 % in quintile 1 to 0.12 % in quintile
5. The picture for inpatient services is ambiguous, the other components show regressive
effects, but the share does not fall monotonic with rising household income.

In table 3 we present additional information on the relative burden OOPHE cause for
private households. We ask which percentage of the households faces a share of OOPHE
to total consumption expenditures above a threshold of 2 %, 5 % and 10 %.1¢ As in table
2 we rank the households based on income quintiles. In our description we concentrate
on total OOPHE of private households and the ranking based on raw income (left part
of table 3). Overall the data reveal a low percentage of private households (less than 2
%) with a substantial relative burden (>10 %) caused by OOPHE. The pattern is very
stable for the different income quintiles.

Table A2 in the appendix gives previous insights into additional covariates which
might cause differences in OOPHE. We present disaggregated information on OOPHE for
different types of households, for different private and public insurance characteristics and
for the broader socio-economic environment of the household, measured by the degree of

urbanization. However, we are cautious in drawing any conclusions from the raw data.

6 FEconometric Results

In the present data set we defined four different subgroups of OOPHE: total OOPHE;,
physician services, OTC pharmaceuticals and prescription fees. Our data do not allow
differentiating between the pathways 1, 2 for total OOPHE and physician services which
results in (j=3). They include deductibles on services offered by contracted or private
physicians and direct OOPHE which are not born by public or private health insurance
institutions. Only in the case of pharmaceutical expenditures we are able to disaggregate:
Pathway (j=1) is covered by prescription fees and (j=2) by OTC pharmaceuticals.

We use different socio-economic characteristics to explain differences in OOPHE-levels
between households. Household types were defined depending on the number of children
and adults. This remained in standard household constellations of singles, couples, couples
with children and single parents. Households with ’exceptional’ household members, e.g.

further relatives or non-related cohabitants are excluded. In order to derive socio-economic

16This approach is widely used in the health economics literature to identify households with ’catas-
trophic and impoverishing’ shares of OOPHE. Not surprisingly this research work primarily focuses on
the situation in countries with low economic development. See Xu et al. (2003).
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information about the household we use both adults of the household if available and
calculate their average education level, age and early retirement status. Information
about gender refers to the householder. Furthermore, we derive if both or at least one
adult has a contract with a private health insurance. A subcategorization of different
public health insurance institutions is done to account for different deductibles. As a
reference point we use the public health insurance status of the householder and take the
public insurance for private workers (GKK) as reference group.

Table 6 shows the descriptive statistics of selected household characteristics related
to the four OOPHE-subgroups. The first column is the mean of the total sample size
whereby the conditional mean of households with non-zero expenditures is separated
by the OOPHE-subcategories. The range of the variables relates to the total sample
size. The average OOPHE of all households are EUR 105 per month and the maximum
monthly burden is EUR 3,964 which relates predominantly to dental services. Households
consisting of singles, couples and couples with children are relatively even distributed
throughout the total sample size. Single parents are the minority and account for 8% of
the included households. The percentage of single-person households decreases slightly
while the share of couples with children increases if we consider households with non-zero
expenditures. The average household income of the total sample size is EUR 2,986 while
the level of income increases in all OOPHE-subcategories. The adults age lies between
18 and 85 years and they are on average 50 years old. Tertiary education relates to
9% of households and is consistent for the total sample size and households with total
OOPHE. 21% of the included households have an additional health insurance contract
for both adults. This remains consistent if households face total OOPHE. Almost three-
quarters of the householders are insured at GKK both in the total sample size and in the
conditional parts. The subgroup of total OOPHE has the fewest non-zero expenditure
observations and 76% of the included households report monthly expenditures.

The highest monthly burden relates to OOPHE on physician services. Furthermore,
households in this OOPHE-subcategory have on average the highest level of income. This
expenditure category also includes the highest share of couples with children, householders
insured at BVA, adults with tertiary education and additional health insurance compared
to all other OOPHE-subcategories. It is important to note that twice as many households
are insured at BCA compared to the total sample size.

In contrast to prescription fees the subcategory of OTC pharmaceuticals has a higher
share of couples with children and single parents. The adults of this category are on aver-
age 6 years younger and have a higher household income than adults in the prescription
fee subgroup. The conditional means of the household income, private health insurance
and householders age are in each subgroup on average larger or at least equal to the means
of the total sample size. Tertiary education behaves differently and is smaller or larger

depending on the concerned expenditure subgroup.
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The Two-Part Model of total OOPHE (see table 5) shows differing effects of the
household structure: Couples with children are most likely to have expenditures. This
reveals significantly a multiplier effect of an increasing household size. However, the level
of expenditures is not affected by the number of household members. Both parts of the
model are affected positively by increasing age and an increasing education level. The
strongest effect relates to household members in the age category of 65 to 85 years with
2 times higher average expenditures. A lower degree of urbanization reduces the level of
spending significantly. Female householders have a higher likelihood of demanding total
OOPHE, but do not influence the level of spending. Household members being insured at
BVA affect both stages of the model significantly. A differing effect of additional private
health insurances is observable: While already one adult of the household with private
health insurance contract is sufficient to affect the level of total OOPHE positively, the
likelihood of having expenditures is influenced only by two private insurance contracts.
Additionally, household income has a positive effect on both parts.

In contrast, the relevant variation of physician service expenditures is in the first part
of this model. Couples and couples with children increase the likelihood of expendi-
tures. This supports the multiplier effect of a larger household size. A higher education
level influences both parts of the model positively while household members with tertiary
education are the main explanatory variable of the second part. On average, they ap-
proximately spend twice as much as household members with primary education. The
age structure of the adults remains insignificant in both decision stages. Being insured at
BVA and having two additional private health insurance contracts raises the likelihood of
OOPHE while BVA reduces its level.

The results of OTC pharmaceuticals show that all household types are more likely
to have OOPHE than single-person households. Couples with children have the highest
likelihood of OTC pharmaceuticals followed by couples and single parents. The likelihood
increases significantly if adults are above 65 years old. Income, female householders, the
level of education and individuals insured at BVA increase the likelihood of OTC spending
significantly while a lower degree of urbanization decreases it. In the second part, house-
hold members beeing insured at SVA increase the level of expenditures approximately
by 20 %. Furthermore, income influences the level of expenditures positively while lower
urbanization still decreases it.

OOPHE of prescription fees behave differently: Increasing age and couples with chil-
dren increase the likelihood of OOPHE. However, being early retired decreases it. The
conditional part is influenced by couples and increasing age. Household members in the
age category 45 to 65 years have 1.7 times higher OOPHE, the next age category increases
OOPHE by factor 2. In addition, income affects the level of spending negatively.
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7 Discussion, Limitations and Conclusions

We start with the discussion of the results of our study. In all expenditure categories our
results show the strong impact of household structures on the probability part of the model
and partially on the conditional expenditures. Couples and the increase of the household
size by children increase the risk of OOPHE. The average household of couples has 1.8
children until the age of 18 which makes it to the largest observation unit in the sample.
Only one household member with non-zero OOPHE is sufficient to classify the total
observation unit as expenditure-household which may explain their higher probability of
OOPHE. This is in contrast to the findings of Bilger and Chaze where individuals living
alone demonstrate a higher probability and higher expected consumption. However, they
are examining total costs of health care instead of OOPHE (Bilger and Chaze, 2008).
Single parents predominantly decrease the probability of OOPHE and never determine
the level of expenditures. This result may reflect their lower income level, utilization of
health care in the public sector or actual lower utilization of health care services (Rubin
and Koelln, 1993).

Age effects are observable in both parts of the analysis with an increasing impact the
older the household members are. The effects of increasing age on OOPHE are consistent
with previous literature (Bilger and Chaze, 2008; Corrieri et al., 2010; You and Kobayashi,
2011). Furthermore, the age class of 25 to 45 covers most years of maternity and the re-
lated excess expenditures of preventive and follow-up medical examination. These female
specific expenditures and gender-specific morbidities support higher probability of female
householders regarding total OOPHE and OTC pharmaceuticals (Corrieri et al., 2010).
Bilger and Chaze (2008) show a higher expected probability and expected consumption
for women in all age classes with a local consumption maximum at the age of 32 (Bilger
and Chaze, 2008). A systematic review of the elderly aged (65+) in OECD countries
illustrated significant gender inequalities due to females lower participation rate in the
labor market which reduces their social protection. Further explanatories are females
higher consumption of medication including alternative medicine, female specific mor-
bidities with higher OOPHE-shares and their longer life-expectancy (Corrieri et al., 2010;
Costa-Font et al., 2007).

The existing literature shows mixed results on the effects of income on OOPHE. In-
come is considered to be a strong determinant in the demand of private health care
(Propper, 2000). Furthermore, an increase in income raises OOPHE in WHO countries
(Ahmed et al., 2006; Jowett et al., 2003; Musgrove et al., 2002). However our findings do
not support previous results consistently except for total OOPHE. Significance in the sub-
group of total OOPHE may be related to higher private expenditures for dental services
and health spas. The household income does not affect the OOPHE-level for physician

services and prescription fees but increases the probability of consuming OTC pharmaceu-
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ticals and physician services. This may reflect the properties of the well-covered benefit
catalogue of the public health insurance system. Expenses for prescription fees and physi-
cian services presume an actual need due to illness which is uncoupled from income or
further socio-economic factors. An equal distribution of treatment needs of the included
households may reduce the income effect. OTC pharmaceuticals include prevention and
may also display an impatience tradeoff: Some medical products offer the opportunity
to trade off invested time until treatment with combined higher compensation properties
against immediate treatment with higher OOPHE-burdens. This tradeoff may be influ-
enced by income and supports the significance in both parts of OTC pharmaceuticals.
The non-significance of income in prescription fees might reflect a prescribing behavior of
physicians. A Dutch study argued that the awareness of patients financial problems seem
to increase the prescription of fully reimbursed drugs which is in line with our findings
(Kasje et al., 2002).

Tertiary education strongly increases the probability and the conditional level of total
OOPHE and physician services. This positive association between OOPHE and higher
education is in line with findings from Switzerland (Bilger and Chaze, 2008). A higher level
of education may improve the awareness of a healthier lifestyle and prevention measures
which influences consumption and expenditure decisions (Corrieri et al., 2010).

Lower urbanization decreases the probability and/or the conditional expenditures in
total OOPHE and OTC pharmaceuticals. This reflects the lower concentration of pri-
vate health care facilities in regions with a lower degree of urbanization. Farmers pre-
dominantly located in regions with low-urbanization are insured at SVB which is also
considered with limited proportion of cost sharing compared to the other public health
insurance institutions.

Households insured at BVA or SVA are faced with an identical percentage of de-
ductibles. However, BVA- households show in 3 out of 4 expenditure subgroups a sig-
nificantly higher probability of OOPHE while SVA remains insignificant. BVAs higher
demand of OOPHE may depend on the household structure (higher percentage of house-
holds with children), the increased age of the members, a higher income and/or a stronger
need of health care services. Further, the results show differing time restrictions and op-
portunity costs between both employment groups. While individuals insured at BVA
experience a stronger social protection by the employer, self-employed individuals usu-
ally have a reduced time to verify the most adequate treatment. In the Austrian health
care system, BVA-members receive a continuation of payments in the first three days of
sickness by the employer. In case of long-lasting illness the public health care institution
commits themselves to sick allowances up to 52 weeks with an extension to 78 weeks
depending on the severity of illness. In contrast, individuals insured at SVA receive sick-
ness benefits from the fourth day after illness until a maximum of 26 weeks if and only

if they have an additional insurance. This allows BVA-households to invest more time in
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comparing private and public health care facilities which may result in extended doctoral
visits inducing more OOPHE-burdens. SVAs significant affection in the level of OTC
pharmaceuticals displays their higher opportunity costs in receiving immediate treatment
combined with a lower willingness of waiting. Overall, we have to admit that different cost
sharing arrangements are only one consequence of the public insurance status. Farmers,
public workers, employers differ in other conditions/characteristics of health care utiliza-
tion (e. g. opportunity cost of waiting time) and these might also change their utilization
behavior. Our data do not allow controlling for these characteristics.

The higher probability of physician service expenditures of BVA-households and their
negative effects on the conditional expenditures compared to SVA-households might show
a stronger risk aversion which is secured by additional private health insurances.

Possibly the most interesting result is the positive co-movement of OOPHE and addi-
tional health insurance contracts. In total OOPHE and physician services two additional
health insurances increased the probability of having OOPHE significantly however leav-
ing the conditional part unaffected except for total OOPHE subcategory. Additional
insurance contracts seem to stimulate the purchase of services and products which are
not born by private or public insurances but result in negligible cost sharing. General
OOPHE and additional health insurances behave complementary in the first part of the
model and additional health insurance contracts do not protect households from additional
costs as would be expected.

The discussion of the regression results is one important dimension of the assessment
of the value added by our paper. In addition to this task it is also necessary to dis-
cuss more explicitly the validity of the data coming from the household budget survey to
study different aspects of OOPHE. In the following we tackle several dimensions of this
data source without being comprehensive. Our empirical approach is guided by a utility
based model of health care utilization. We assume that individuals choose those path-
ways through the health care system which maximize their net utility. This is a strong
assumption, because the utilization of health care services in many cases results from
an imperfect physician-patient agency relationship. To replicate this model empirically it
would be necessary to have a rich data set, which has to include information on all possible
utilization paths. This information should also entail prices and quantities (e.g. physician
contacts, hospital days) of utilization in the different pathways. The household budget
survey only includes private OOPHE. The restricted information from the data set has
important implications. The differentiation between prices and quantities is not possible.
No distinction is possible whether the OOPHE comes from one treatment episode, from
parts of a treatment episode or from several treatment episodes. There exists no possibil-
ity to discriminate between the outside option (not to consume health care goods at all)
and the pathway (5 = 0). In addition, the differentiation between OOPHE of type 2 and
3 is only possible for pharmaceuticals, but not for total OOPHE and other subcategories
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of services. This has important implications for the use of the double hurdle approach in
the empirical estimation, a point we will mention later.

The expenditure estimates in the household budget survey are a combination of two
different methods of information gathering: the recall and the diary method. The general
advantages/disadvantages of these data sources of consumption expenditures are discussed
in the literature (Ahmed et al., 2006; Crossley and Winter, 2013; Neter, 1970). Much less
evidence is available on possible biases in the context of health care utilization. The
majority of the studies focusing on this question only identify the directions of the bias
in OOPHE estimates (Lu et al., 2009; Zuvekas and Olin, 2009). Lavado et al. (2012) are
the first which come up with quantified effects of this bias. They did a meta-analysis of
household expenditure studies all over the world. In the end they asked: To which extent
do different forms of household surveys change the expenditure share of OOPHE? The
answer is given by a multivariate regression including 214 studies. They find significant
and stable effects of important survey characteristics on the OOPHE-share. Other factors
held constant, a one-unit increase in the number of health questions was accompanied by a
1 % increase in the OOPHE share. Increasing the number of questions on the consumption
(with holding the number of health expenditure questions constant) resulted in a 0.2 %
decrease in OOPHE-share. A one-month increase in the recall period reduces the OOPHE-
share by 6 %. Surveys based on diaries generate a lower expenditure share compared to
interviews over a recall period. In addition to the possibility of estimation bias it seems
to be clear that the two methods of data gathering produce data with different statistical
characteristics; e. g. we would expect that the number and significance of zeros, the
skewness of the sample, the size of the standard deviation is different in the diary method
compared to the recall methods. On the other hand, these characteristics are crucial for
the choice of the econometric approach (Jones, 2000).

Another important aspect is the adequate reference unit of OOPHE. In the Austrian
household survey this is the total household. No information is available on OOPHE
disaggregated for the different household members. In addition, the information on the
socio-economic characteristics of the household members is limited. This is especially true
for important predictors of individual health expenditures. In our opinion, there is no
clear answer to the question, whether we should use the individual or the household as a
reference unit for OOPHE. It seems to be clear that the household is an adequate reference
unit for equity/equality considerations. As far as the determinants of OOPHE are con-
cerned many different aspects have to be kept in mind. If health expenditures are public
goods on the household level, this would be a strong argument to use the household as a
reference unit. But this assumption is not very realistic. The vast majority of the health
care goods financed out-of-pocket are private goods on an individual basis. Individuals
utilize the health care system and not households. Of course the individual decision to

use the health care sector is influenced by household characteristics (Jacobson, 2000), but
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that is not an argument to study OOPHE on the household level, it is just an argument
to include household characteristics in the empirical estimation on the individual and the
household level. For many purposes it seems to be appropriate to use the individual as
a reference unit. This is especially true for demand and utilization studies in the health
care sector. On the other hand, the household level could deliver additional insights on
the determinants of OOPHE. But overall we have to be cautious in the interpretation of
the results on the household level. In particular, we are not allowed to draw conclusions
of statistical interference from the macro level of a household to the micro level of an
individual (ecological fallacy problems).

As already mentioned, general consumption surveys only include rudimental informa-
tion on socio-economic characteristics which are important for explaining the utilization
of health care services. This statement is also valid for the Austrian household bud-
get survey. Crucial socio-economic and socio-demographic characteristics to explain the
determinants of OOPHE are missing and lead to a low explanatory power of the used
covariates. Such characteristics are indicators for the health status, indicators for the
need of long term care and the individual disease profile over a longer or medium time
period (e. g. the OOPHE in the past).

All in all the specific characteristics of the data basis are a big challenge to the econo-
metric modelling of OOPHE. The health econometrics literature on this topic (see the
seminal contributions by (Jones, 2000; Madden, 2008; Mihaylova et al., 2011)) proposes
clear criteria which allow to choose between different types of econometric approaches
(Sample Selection vs. Two-Part Models). The impossibility to separate the different
pathways in our data completely (especially to differentiate zero expenditures from zero
consumption), the choice of the household as a reference unit and the aggregation of data
based on diaries and on the recall system is a backlash to apply these criteria. The general
problems of finding the appropriate econometric approach in clear structured decisions of
participation and intensity (see Madden (2008) for the smoking example) are multiplied
in our data set.

These arguments are strong votes for efforts to create a new set of data on health

spending in Austria which avoids the disadvantages/weaknesses of the existing data bases.
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8 Appendix
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Figure 2A: Aggregation levels of different OOPHE (Statistik Austria, 2011)
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Abstract

Out-of-pocket health expenditures (OOPHE) are a substantial source of health care
financing even in health care systems with an established role of prepaid financing.
The empirical analysis of OOPHE is challenging, because they are fixed in an inter-
action with other sources of health care financing. We analyze to what extent a set of
socio-economic and socio-demographic covariates of private households in influences
the OOPHE-patterns in Austria. Our empirical research strategy is guided by the
approach Propper (2000) used to study the demand for private health care in the
NHS. We use cross-sectional information provided by the Austrian household bud-
get survey 2009/10. We apply a Two-Part Model (Logit/OLS with log-transformed
dependent variable or Logit/GLM). We present results for total OOPHE and for
selected OOPHE-subcategories. Overall, we find mixed results for the different ex-
penditure categories and for the two decision stages. Probability and level of OOPHE
increase with the household size and the level of education, while household income
shows mixed results on both stages. Private health insurance and OOPHE seem
to be complements, at least for total OOPHE and for OOPHE for physician ser-
vices, while this relationship is insignificant for pharmaceuticals. Different forms of
public insurance have an effect on the total OOPHE-level, for physician services
and pharmaceuticals on both stages. To some extent the participation decision is
influenced in a different way compared to the intensity decision. This is especially
true for age, sex, household structure and the status of retirement. It turns out, that
the explanatory power of the used variables is low for OOPHE for pharmaceuticals.
A splitting up of pharmaceuticals into prescription fees and direct payments gives
better insights into the determinants. We conclude: It is necessary to investigate
subcategories of OOPHE. It also turns out, that systematic covariates explain only
a very small part of the variation in the OOPHE-patterns. Finally, we also conclude
that information on OOPHE from general household budget surveys are of limited
value when studying the determinants.
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