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OuUT-OF-POCKET EXPENDITURES FOR PHARMACEUTICALS.
L ESSONS FROM THE AUSTRIAN HOUSEHOLD BUDGET SURVEY

Alice Sanwald
Engelbert Theufl

Abstract

BACKGROUND: Paying pharmaceuticals out-of-pocketais important source of financing
pharmaceutical consumption. Only limited empirikabwledge is available on the determinants of
these expenditures. OBJECTIVES: In this paper walyaa which characteristics of private
households influence out-of-pocket pharmaceutigpbrditure (OOPPE) in Austria. DESIGN &
METHODS: We use cross-sectional information on OBR#hd on household characteristics
provided by the Austrian household budget surve}2m. We split pharmaceutical expenditures
into the two components prescription fees and dvereounter (OTC) expenditures. To adjust for
the specific characteristics of the data we compdifferent econometric approaches: two-part
model, hurdle model, generalized linear model, Zrflated negative binomial regression model.
FINDINGS: The finally selected econometric appraschgive a quite consistent picture. The
probability of expenditures of both types is stignopfluenced by the household structure. It
increases with age, doctoral visits and the presesica female householder. The education level
and income only increase the probability of OTC+piceuticals. The level of OTC-expenditures
remains widely unexplained while the householdcstine and age influences the expenditures for
prescription fees. Insurance characteristics ofvpté households either private or public play a
minor role in explaining the expenditure levelsalh specifications. This refers to a homogenous
and comprehensive provision of pharmaceuticalshim public part of the Austrian health care
system. CONCLUSIONS: The paper gives useful irssight the determinants of pharmaceutical
expenditures of private households and supplentbetgprevious research which focuses on the
individual level.

JEL Classfication: |1

Key Words: Out-of-pocket pharmaceutical expenditures, consuswwrey, two part model,
generalized linear model, hurdle model, zero-ieffategative binomial model.

Key Pointsfor Decison Makers:

» Household characteristics (e.g. household life esyticome, education) are an important
source of heterogeneity of out-of-pocket pharmacaléxpenditures

» Household characteristics primarily explain theseice of out-of-pocket pharmaceutical
expenditure, their power to explain the expenditevel is limited

« Data from general household surveys are a promsingce of studying pharmaceutical
consumption, but also pose difficult methodologidallenges

! University of Innsbruck, Department of Economicsl &tatistics, Universitatsstrasse 15, A-6020 Innsh
Austria: E-Mail: Alice.Sanwald@uibk.ac.at
2 University of Innsbruck, Department of Economicsl Statistics, Universitatsstrasse 15, A-6020 Irunsh
Austria, E-Mail: Engelbert. Theurl@uibk.ac.at
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1. Introduction

Comparisons between OECD member states revealthtbabut-of-pocket-share of total
pharmaceutical spending (41 % in 2011) is more thére as much as the out-of-pocket-share of
total spending on health services (18 % in 2011) This empirical significance of out-of-pocket
pharmaceutical expenditures (OOPPE) contrasts thittempirical knowledge on its determinants.
One reason for this mismatch is the missing of adtx routine data on pharmaceutical
expenditures on the individual and household leVelunderstand the possible covariates driving
OOPPE and to select a sound econometric identditattrategy requires close insights into the
interaction between the relevant actors in the dil@ei making process on pharmaceutical
consumption. Such analyses end in preferred spatidhs of indicators for pharmaceutical
use/expenditures and of possible influential cates. Available routine data sets on
pharmaceutical consumption provided by socio-ecoadm.g. SOEP in Germany) and health-
related surveys (NHANES in the US, EHES in seledi&ficountries, ATHIS in Austria) fulfill
such claims only to a limited extent, specific imhation on OOPPE is missing.

In the following paper we study the determinant®&fPPE in Austria using cross-sectional
information from the latest national household ketdgurvey conducted in 2009/10 [2]. We give
insights into the socio-economic determinants of RP8, an undertaking which is new for
pharmaceutical spending in Austria. The paper dmrtes to the empirical research on OOPPE in
several ways. First, it adds evidence from the gestive of the household and supplements the
findings available from the individual level in tipeevious literature. Second, we use data from a
health care system which is based on Bismarckiatiptes and which holds a specific two-tiered
institutional architecture of service provision afirtancing. Third, we keep in mind the tension
between the decision making process of consumiagnpdceuticals, the available data source and
the adequacy of empirical strategies. Finally, source of information is the general household
budget survey. Since national household budgeegsrfollow internationally agreed principals our
study also allows conclusions whether these sureggsan adequate data source to study the

determinants out-of-pocket health care expenditures

The paper benefits from the voluminous previougaesh work on out-of-pocket health
care expenditures based on micro data in geneiE8][and on the scanty literature on OOPPE and

respectively on self-medication [19-25].

The remainder of the paper is organized thus. tticge 2 we present a brief overview of
the main institutional characteristics of consumjttarmaceuticals in Austria. In section 3 we
inform about the data basis and derive conclusionthe empirical approach applied in the paper.

In section 4 we present the empirical results ascuds them. In section 5 we conclude our paper.



2. The palicy setting of pharmaceutical consumption in Austria

In Austria authorities of the central state regeuildtasic dimensions of pharmaceutical
consumption. They decide on the general precomditiand modes of market entry of
pharmaceuticals, specifically on the separationwbeh pharmaceuticals with obligatory
prescription (8.026 pharmaceuticals in 2012; [283d over-the-counter (OTC) products (1.931
pharmaceuticals in 2012; [26]) and on pharmaceupicaing. Thereby the regulation of prices
primarily focuses on maximum price margins of theolesale firms and pharmacies while factory
prices are not regulated in Austria at this st&¥@. [But this general regulation of market entrg an
prices primarily influences the provision of phaomaticals paid over-the-counter. There exists a
second stage of public regulation of market entnd @ricing conducted by the social health
insurance system. Since social health insuran@eigtria covers around 99.3 percent of the whole
population - excluding only marginal groups fronbfia health insurance — this regulation has far
reaching consequences for pharmaceutical pricirtya@msumption [28}.Only pharmaceuticals
included in the positive list of the Reimbursem@utde are paid by the social health insurance
system. Thereby the Reimbursement Code includesr@itauticals with and without obligatory
prescription [29]

Pharmaceuticals which are part of inpatient treatmare free for patients with social health
insurance coverage. Their costs are included iIrDiR&-based hospital remuneration system [29,
30]. Pharmaceuticals which are part of outpatiezdtments provided by GPs/specialists having a
contract with the social health insurance system lasically free, if they are included in the
positive list of the Reimbursement Code. Patierdsehto pay a prescription fee for every
pharmaceutical prescribed. This prescription feanisibsolute amount of money (in the years of the
household survey: 2009: 4.90 Euro, 2010: 5.00 Eusith no link to the price of the
pharmaceutical. If the price of the pharmaceuikhlelow the prescription fee patients only have to
pay the price of the pharmaceutical. Calculated tve total range of pharmaceutical consumption
financed by the social health insurance systempitescription fee leads to a cost sharing of
approximately 13 % [31]. If patients consume meldiservices supplied by private doctors,
pharmaceuticals are paid by the social insuranstesyon request.

As far as the prescription fees are concerned therses influence the financial burden of

individuals (households). There exists an exemtiam the prescription fee and a prescription fee

% Thereby the public health insurance consists féémint sickness funds. They are separated bydsai and
occupational characteristics and have restrictednauny in defining the terms of consumption of peilgl
paid health care services. Workers in the privatdéos (76 % of the population) are covered by miic&ness
funds operating at the level of the nine provineased GKK in our tables later on). Farmers (4 %kreess
fund named SVB), employers (8 %, sickness fund mh®¥A) and public workers (8 %; sickness fund
named BVA) are covered by nationwide operatingriasce institutions.

“ In 2009 the total expenditures for pharmaceutigdthout obligatory prescription amounted to 5260Mi
Euros (12 % of the total pharmaceutical market ghiaks excluded)). 8 % of the expenditures for ¢hes
products are refunded by the social health ins@ragstem [27].
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cap. An exemption is granted without applicationf¢a retired persons which draw a small pension
from a public pension plan, (b) for persons withiflale communicable diseases, (c) for members
of the alternative civilian service including thedatives, (d) for asylum seekers. On applicadon

exemption from the prescription fee is granted ifmsurance members (including co-insured
household members) with a household net incomenb#ie threshold value of the basic income
maintenance system. Since 2008 the exemption frmmptescription fee is accompanied by a

prescription fee cap at a 2 %-share of the anretahaome.

Roughly 35 percenif the population has signed contracts with pe\sitkness funds, which
predominantly offer additional coverage to servioéghe social health insurance system and/or
improve the possibility to choose from a broadentfptio of providers/services within the system.
But private health insurance does not play a dianit role in financing pharmaceutical
consumption. Only 0.2 % of the prescribed drugs hiid% of the OTC-products were paid by the

private health insurance system in 2012 [33].

Having in mind the institutional setting of consmgipharmaceuticals in Austria, we are able
to identify possible treatment paths in the healire sector which might lead to OOPPE (see Fig.
1). In the first step the patient has to decide tivre to rely on self-medication or to seek
professional health care [22, 25]. In Austria se#dication accounts for approximately 20 % of
total pharmaceutical consumption (outside the hagpand is mainly financed out-of-pocket [27].

If the patient decides to use outpatient medicalvises pharmaceuticals with and without
obligatory prescription are consumed. If they aneded by the social health insurance system the
patient only has to pay the prescription fee. &ytlare not funded the patient has to pay the price.
On average 80 % of the pharmaceutical consumptiotside the hospital) in Austria is based on a
prescription, 88 % of this consumption is refinahty the social health insurance system, 11.8 %
are paid out-of-pocket and 0.2 % are refinancegiyate sickness funds [33]. Summarizing, we
end up with three forms of OOPPE (see Fig. 1)OQPPE as a consequence of self-medication
(OOPPHRype 1), (ii) OOPPE as a consequence of consultiagprofessional outpatient health care
sector and consuming pharmaceuticals which arénehided in the Reimbursement Code of the
social health insurance system (OOPPE type 2), fiiiescription fees for pharmaceuticals
prescribed by the outpatient health care sector @md by the social health insurance system
(OOPPRYype 3).

[Fig. 1 about here]

® Information from 2012, for details see Versicheswverband Osterreich [32].
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3. Data basis and empirical approach

3.1. Data basis

To analyze the socio-economic determinants of OOBRIpirically we use data from the
household budget survey 2009/10 conducted by 8tati&ustria. This periodically repeated survey
is used to study the level and structure of privatesumption of households within the System of
National Accounts. The observation unit is the g@iév household without institutionalized
households. The total sample offered by Statigticstria consists of 6,534 households with 15,540
members. We exclude 747 households with uncleasdimid and/or social health insurance status

and use a final sample size of 5,787 houselfolds.

Information on the consumption behavior is gatharetdvo ways: (i) the diary approach
and (ii) the recall approach. Households partiaigain the survey are asked to fill in a diary over
14 days. The system results in 52 overlapping weékmokkeeping. The recall approach is used
for consumer durables and irregular/seasonal exjueed within the last 12 months. Selected
socio-economic characteristics of the household gathered by face-to-face interviews. All
expenditures are recalculated into monthly expenet Following the expenditure classification of
the household budget survey pharmaceutical expgeditare included in the expenditure category
“pharmaceuticals and medical products”. We onlyfoon pharmaceuticals here, thereby excluding
dietary supplements. The subcategory “pharmacdsiticsr only separated into pharmaceuticals
paid over-the-counter (OOPPE type 1 and 2) andcpmi®n fees (OOPPE type 3). This
inseparability of OOPPE of type 1 and 2 is an obsibacklash of our dataset since self-medication
— resulting in OOPPE of type 1 (Fig. 1) - is expelcto be influenced by different covariates
compared to the consumption of pharmaceuticalsgiwiesult in OOPPE of type 2 (for economic
models of self-medication see, [22, 23, 25]). Thggragation of the monetary consequences of the
two different treatment paths blasts informatiororf the system of health accounts we are able to
conclude, that on average more than 80 % of thenmeutical expenditures paid over-the-counter
result from the treatment path self-medication (B@PRf type 1), but there is no guarantee that this

share is unaffected by household characteristigls [3

3.2. Empirical approach

For econometric and economic reasons hurdle modeésifically two-part models serve as
methodological cornerstones to explain health otiligation/expenditures [8, 21, 13]. The first par

is a binary model that focuses on the separatitwdsn use(rs) and nonuse(rs). The second part

® No direct information on the public health inswanstatus of household members is provided in the
household survey. We derive the insurance statom foccupational characteristics of the household
members. This might lead to minor blurring.
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explains the level/frequency of medical care useditional on some use. Statistically the split in
the estimation procedure is substantiated by thspecific characteristics of health care
utilization/expenditures and their consequencesherefficiency of estimation: (i) skewness, (ii)
excess zeros and (iii) heavy right tails. From aanemic perspective the split in the estimation
procedure is motivated by the fact that the twoigies stages are characterized by differences of
the involved decision makers. Thereby the empistategy in the first step is in general based on
structural or reduced-form equations of the Grossmadel of demand for health services [34, 35].
The patient seeking care decides autonomous wheetherek professional diagnostic and curative
medical help at all. The modelling of the secorepst guided by principle-agent considerations

leading to joint decisions of patients and thealtiecare suppliers.

In a nutshell the ideal starting point of two-parbdels is the episode of medical treatment
defined as a set of medical services received montisly by a patient in response to particular
requests caused by a specific iliness (for an éemrdiscussion see [15]. Thereby the first step
pictures patient’'s contact with medical provideralled illness spell. The second step includes the
result of the joint decisions captured by indicatsuch as health expenditures, treatment visits,
referrals, prescriptions. It is obvious that thanstards of data collection which enable us to
differentiate between these two steps is challepgimd hardly ever fulfilled by routine data. The
previous literature is only partially aware of thagt in the choice of the empirical strategy [28].
Only Santos Silvia and Windmeijer give a profounstdssion of this problem and offer solutions
for count data (physician visits), if the mix ofetimitial treatment spell and the following visits
not identifiable in the data set [14]. The desdoiptof the data processing for OOPPE in Austria
makes clear that our data set does not perfedfiy the ideal preconditions for using a two-part
model for several reasons. Basically, we have paeentical expenditure data of a household
gathered in a short observation period of two we@kss observation period coincides with the
length of an illness episode only by chance. Thsogele might start before the observation period
and/or last longer and might lead to left and/ghtitruncation as a consequence. There is no
possibility to separate between the initial speitl ahe following treatment contacts. The only
information available is expenditure levels in mdi period without knowing the number of
contacts. These identification problems are mudtghby the fact, that we observe OOPPE on the
household level only. The same level of OOPPE mpatible with different utilization patterns of
the single household members. Finally, the decipioeess leading to OOPPE and specifically the

interaction of the two decision steps differ betwéw®e different types of OOPPE.

Taking into account these characteristics of oua d&t the structural appeal of the two-part
model is less obvious. We react to this fact areldi§erent econometric approaches. In the case of
OTC-pharmaceuticals (OOPPE type 1 and 2) we appyogpart model (TPM) and a one-stage
generalized linear model (GLM). Considering the TRNE first stage of the model predicts the
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likelihood of any OOPPE and was specified as Loghe second part predicts the level of
spending, conditional on having non-zero OOPPEaAslternative modelling strategy we use a
GLM which estimates the parameters of the two Beee jointly. To specify the GLM-models we
proceed in the following way: We test for the kgitoof the log-transformed OOPPE to determine
the link function. Following the literature, thelagonship between the variance and the mean is
estimated by a modified Park test [36]. In thisgeaure the squared residuals from a provisional
log-transformed OLS-model or a provisional GLM-mbdee regressed on the predictions from the
same model. The corresponding coefficient suggeigher a constant variance modgl= 0), a
model whose variance is proportional to the mean () or the standard deviation proportional to
the mean model(= 2). However, the best model specification falfscally between the two latter
models. The performance of the chosen model wilkbeuated by computing the mean absolute
error, mean squared error and the SRores as suggested by Matsaganis et al. [11].bBtr
econometric approaches we further use Pregibonik Lkést, Ramsey’'s Reset test, a modified
Hosmer-Lemeshow test, Cook’s distance and an dggatiness of fit test for the combined model

to evaluate the fit of the chosen model.

In the case of prescription fees (OOPPE type 3jegalculated the non-zero expenditures into
the number of prescriptions by the application oéspription fee intervals. So our variable
“prescription fees” pictures at once the househedgenditures for prescription fees and the
consumption of publicly financed pharmaceuticals. deal with the distribution of the data, the
high frequency and the expected heterogeneity diffierent sources) of the zeros we test several
regression models: Poisson, a negative binomialen@dB), a zero-inflated negative binomial
model (ZINB) and a hurdle model (two-part model émunt data) (for a detailed discussion see
[20]. The goodness of fit of the corresponding niedeas evaluated by the use of the likelihood-
ratio test to compare Poisson vs. NB and the (¥&2)ZINB). We further used the BIC and AIC
statistics (Poisson vs. NB/ZIP/ZINB, NB vs. ZIP/BNind ZIP/ZINB) and the Vuong-test (Poisson
vs. ZIP, NB vs. ZINB, ZIP vs. ZINB) as well as thean absolute error and mean squared error as
model selection criteria as recommended in thealitee [20, 37]. In contrast, in the hurdle model i
is assumed that all zeros are from one source laadtihe non-zero part of the data follows a
truncated Poisson or a truncated negative binodisalibution [37]. The model comparison of this
positive part is undertaken by the likelihood ratest while the latter goodness of fit test

encompasses Pregibon’s Link test and Ramsey’s Restet

No explicit behavioral model of OOPPE is put fordiam fact a reduced form model is
estimated. We extensively test for the househaigcsire which captures not only the size and
composition of the household, but to some extesd pictures different phases in the lifecycle of a
household (single, unmarried couple, married cquplenest I, full nest Il, empty nest). We furthe

control for adults’ age, adults’ education levadubkehold income, gender of the householders, the
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existence of early retirement individuals in theugehold and the socio-economic surrounding of
the household expressed by the degree of urbammzati addition we also test whether the type of
public health insurance and the existence of mitgalth insurances influence the OOPPE. Finally,
we control for doctoral visits by any household rbemindicated by the out-of-pocket expenditures
for physician services in the observation period defined as dummy variables. Hereby, we expect
a positive effect on OOPPE, because physician cttzould be an indicator for a low health

status. Table Al (in the annex) contains the detailescription of the variables employed in the

study.

4. Econometric Results and Discussion

Table 1 shows the descriptive statistics of thdamatory variables. Out of 5,787 households
1,150 households have non-zero expenditures fecpption fees with a mean per month of 34.47.
In the case of OTC-pharmaceuticals the non-zeronmependitures of the 1,559 households sum
up to 41.00. In the raw data we observe substagifi@rences of OOPPE-levels depending on the
household structure, adults’ age, adults’ educdséeal and on the type of public health insurance.
The differences are more pronounced for OTC-phaeniizals compared to prescription fees.

Table 2 shows the econometric results of the TPM &LM for OTC-pharmaceuticals
(OOPPE type 1 and 2). The probability for OTC-spegds strongly influenced by the life cycle of
the household. The signs of the coefficients aghlizi plausible, the size of the coefficients are
partially unexpected. There is some evidence thatprobability of OTC-spending is lower in
regions with a low degree of urbanization. As farself-medication is concerned the difference in
the relative time costs of using professional leatirvices compared to pharmacies could be an
important covariate to explain this fact [22], lmutr data do not allow to test for this hypothesis.
The positive relationship of the OTC-spending vdte — especially in the older age groups 45-65
and >65 - is expected and well documented in posviEmpirical research. The education level
increases the probability for OTC-spending sigaifity. The health insurance characteristics of the
household — either private or public — are of venjted influence on probability of OTC-spending.
This follows our expectations for several reasohbe general preconditions of consuming
pharmaceuticals (e.g. pharmaceuticals includechénpositive list, level of the prescription fee,
exemptions from the prescription fee) do not difbetween the different public sickness funds
(GKK, BVA, SVA, SVB) compared in the sample. Difégrces might be caused only indirectly by
differences in the socio-economic characteristicthe different groups of publicly insured (f. e.
opportunity costs of time when being ill, schedwéphysician services remuneration). As already
mentioned private health insurance only plays & Vinited role in financing pharmaceutical
consumption in Austria. So we expect only indireffects on the OOPPE-levels caused by e.g.

higher risk aversion of individuals with privatedt insurance or effects of the remuneration
8



system of private health insurance on treatmeneieh of health care providers). Household
income and female gender of the householder ineseti® probability of positive OTC-spending.
Finally we observe that doctoral visits of a howddhmember in the same period increase the
possibility of OTC-expenditures. According to thexBCox test  near zero) we use for the second
stage an OLS-model with log-transformed dependeihble denoted as log OLS in Table 2. In
contrast to the highly significant covariates oé tlirst stage the covariates of the second stage
remain largely insignificant. The income elastiaifyOTC-expenditures is near to zero (0.073) but
the coefficient is insignificant. One interpretatiof the results on the second stage could bahbat
probability of OTC-consumption of a household sywstcally depends on several household
characteristics while the level of expenditureshighly stochastic in the short time perspective

represented in our data.

Column 5 and 6 of table 2 show the results of th&1GWe tested for the kurtosis of the log-
transformed OOPPE which takes the values 2.99 wikistery close to 3 and therefore justifies a
log link function. As mentioned in the empiricalpapach we performed a modified Park test. The
corresponding estimates ake= 1.55 (provisional OLS-model with log-transformédépendent
variable) andh = 1.20 (provisional GLM-model) favoring a varianpeoportional to the mean
model. In the evaluation of the model performarte tariance proportional to the mean model
clearly outperforms the alternatif&Ve used this specification in our estimation. @sults reveal
a significant effect of the household structureylesd age, adults’ education level and doctoral
visits. The same is true with restrictions for thHegree of urbanization. Income remains
insignificant which is also true for private andbfia insurance characteristics (exemption: BVA).
Considering both model specifications for the asiglyof OTC-pharmaceuticals, the one-stage
GLM predominately approves the findings of the TEXtept for household income and the status

of early retirement

[Table 2 about here]

Table 3 shows the econometric results for the skéonm of OOPPE — the prescription fees
(OOPPE type 3). We compared the performance oérdifft econometric models using likelihood-
ratio tests, BIC, AIC and Vuong tests as model cile criteria. The zero inflated negative
binomial model (ZINB) fits better than all other des. This is also true for the NB in the positive
part of the hurdle model. Therefore table 3 onlgspnts the results for the hurdle model - with the
NB specification in the first step - and the ZINBdel when focusing on the characteristics of the

Zeros.

" According to the results of Cook’s distance weleded 12 observations and base our findings ofxhil
on 5,775 households.
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The results of the hurdle model are shown in tfteplert of table 3. The first part of the model
is defined as logit and demonstrates the importasfcéhe households’ life cycle. Especially
households consisting of more household membergigdacouples, empty nest, full nest | and full
nest Il) increase the probability of having prgstioins significantly. Surprisingly, single parents
have a significant lower probability of non-zercesgeriptions. Adults’ increased age (age groups
45-65 and 65-85), female householders and doctis@ within the observation period increase
the probability while early retired householders éouseholds which are insured at SVA decrease
it significantly. The existence of private healthsirance, income, education, the degree of
urbanization have no effect on the probability ofgeriptions. The second part of the model is
defined as zero-truncated Poisson regression. @ungethe household structure the results show
that the log count of prescriptions increases figantly for unmarried and married couples, empty
nests, adults with increased age (age groups 4&0565-85) and decreases with income and

doctoral visits of the affected household members.

The right part of table 3 shows the results ofZhdB regression model. The splitting function
(logit) reveals the covariates which influence t®babilities of true zeros. As expected the
coefficients of the covariates show a similar $imé reversed signs compared with the first step of
the hurdle model: e.g.: the probability of a treeazin the prescription variable strongly decreases
with age. Additionally the existence of doctorasits, of female householders and the existence of
children (full nest I, full nest Il) decreases th@bability of true zeros. In contrast, single pase
and householder which are early retired increase Itty odds of true zeros. The level of
prescriptions (NB) sharply increases with agenigise to the degree of urbanization and decreases
with income. The expected number of prescriptioos inmarried couples is 1.48 times the
expected number of prescriptions for a single petsahile holding all other variables constant.
Furthermore, married couples, empty nests, houdehaithout doctoral visits in the observed time
period have a higher expected number of prescriptibhan the particular reference groups (see
column 5 and 6 of table 3). Public insurance chargtics and the existence of private health
insurance remain insignificant in both estimatitages. The same is true for the level of education.
Using AIC we also tested the hurdle model and titNBZmodel [37] and find a better model fit for
the ZINB model.

[Table 3 about here]

The results of our study are to some extent (&hg.role of age and income) in line with the
previous literature [19, 23, 20, 24, 25]. In costrp previous findings we do not find an effect of
private health insurance on the probability ancelexf OOPPE. The same is true for the type of
public insurance. This is an indication that pulditzverage against the risk of pharmaceutical
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expenditures in Austria is high and homogenous.r@lyave abstain from discussing our findings
in the light of previous research in greater detbécause the design of our study differs in
important dimensions from the previous literaturbe majority of the previous studies focuses on
self-medication with pharmaceuticals and uses dataan individual basis. Rather we want to
discuss more explicitly the validity of data fromergeral consumption surveys to study different
dimensions of OOPPE. In our presentation of theigoap design of the study we already pointed
to several challenges. In the following we wantctomplete our assessment in this respect. For
several reasons general consumption surveys ngriofdlr a high data quality. On the other hand
they only include rudimental information on socipeaomic characteristics of individuals
(households) which are important to explain thdization of health care services, e.g. the
consumption of pharmaceuticals. Such charactesistie indicators for the health status, indicators
for the need of long term care and the individuakdse profile over a longer time period. The
health status is an important predictor of headtte @xpenditures and explains most of the variance
in regression models. The missing of such inforomatis an important source of unobserved
heterogeneity and also explains the low explangiower of the used covariates in our estimations.
General consumption surveys normally do not includermation on the supply characteristics of
health care services (e.g. distribution of pharema@nd physicians), which might influence the
utilization decision heavily. In addition the maitadp of the results of consumer surveys with supply
related information from other sources is confrdnigth several obstacles. Additionally, although
the decision to consume pharmaceuticals might lfleeimced by household characteristics it
remains an individual decision and mainly depend#dividual characteristics, which are masked
to some extent on the household level. Finally, ghert observation period of two weeks causes
theoretical and statistical problems and preveristieg correlations from being observed by the

used empirical models.

5. Conclusions

This paper analyzes the socio-economic determir@n@OPPE of private households in Austria
using data from the household budget survey 20a@2&mpirically the data show substantial
differences in the expenditures between househiolddifferent stages of their lifecycle. The
characteristics of the data set (information fréva household level, specification of the dependent
variable, period based instead of illness epis@$®d data, short observation period) poses several
challenges to the choice of the estimation stratépg advantages of the widely used TPM are no
longer obvious. We react to this fact and comparckwse different econometric approaches (TPM,
GLM, Hurdle model, ZINB). Overall we find that seaéhousehold characteristics — especially the
household structure, adults’ age, income, doctasits, adults’ education level have strong effects
on the probability and level of OOPPE. This is esglly true for OTC-pharmaceuticals, but to a

11



reduced degree also for prescription fees. On tther thand we do not find substantial effects of the
type of public health insurance and the existerfcprivate health insurance. The results of our
study complete the picture of the covariates of ®BRn the individual by evidence from the
perspective of the household. The present studyhefmhealth policy decision makers to identify
inequalities in pharmaceutical consumption andmgeinbsights into the mechanism causing them.
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Figure 1: Utilization decision and types of OOPPE
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Table 1: Descriptive statistics of the variableptyed according to both types of OOPPE

Prescription fees OTC-phar maceuticals
Total households Aver age exp. Exp.>0 Aver age exp. Exp.>0
Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Household structure
Single person | 339 1276 30.30 2543 6.86 26.12 41.87 1052.
Single person Il 597 1572 30.69 22.65 753 2549 35.52 .6045
Unmarried couple 420 1545 3352 30.63 13.66 31.10 48.321.884
Married couple 8.07 2384 37.82 39.33 9.99 25.56 38.27 737.7
Empty nest 414 11.83 2451 18.18 1469 36.72 4224 5215
Fullnest | 565 18.49 2748 32.67 13.63 34.79 4249 50.51
Fullnest Il 17.67 3244 4780 37.53 13.27 3553 4276 3.0
Married couple w/o childs 6.58 15.42 2854 20.18 12.84 254 41.65 5115
Single parents 241 9.08 2412 1752 957 24.68 37.38 36.70
Degree of urbanization
High urbanization 6.69 20.82 36.01 35.77 1155 31.35 42.487.99
Average urbanization 743 20.88 3571 32.96 11.13 28.00 .7238 40.76
Low urbanization 6.61 17.63 3232 26.25 1052 3234 41.298.275
Adults' age structure
Age <25 131 6.15 21.05 14.25 6.11 2180 43.84 4244
Age 25-45 310 1055 2374 19.05 11.98 32.86 43.32 50.49
Age 45-65 7.37 20.88 3415 33.27 10.29 28.10 3850 43.26
Age 65-85 1409 2831 4387 34.49 11.68 33.66 41.16 52.77
Adults' education level
Primary education 764 19.71 37.79 28.03 591 18.66 3405 3243
Other education 7.04 19.86 3421 31.43 1149 32.01 41.09 49.50
Tertiary education 404 1757 30.79 39.38 1455 34.20 4590 47.52
Insurance characteristics
GKK 6.66 19.21 34.04 30.90 10.05 29.15 39.08 46.61
BVA 761 20.13 34.73 30.154 15.17 37.27 4559 52.85
SVA 6.76 22.94 37.16 42.18 12.01 32.67 4577 50.34
SVB 6.82 17.31 36.02 23.18 6.62 18.28 3496 28.06
Private health insuranZe 830 2398 36.68 38.82 13.38 33.29 4221  47.80
Private health insurante 7.62 20.83 3561 32.15 12.62 35.40 4253 54.36
Total households 6.85 19.67 3447 3154 11.05 30.91 41.08.164
N (households) 5,787 1,150 5,787 1,559

Notes: a) corresponds to one adult of the houskdvbich has an additional private health insurangecorresponds to both
adults of the households which have an additionaie health insurance. This also includes housdshoonsisting of one
individual (single person | and single person Dummy variables for female householders and incaraaot reported in the
table. For definitions of the particular variablesnployed see table Al in the annex.
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Table 2: Econometric results of the two-part madel GLM for OTC- pharmaceuticals

Two-Part Model
n — GLM
Logit Conditional (log OLS)?
Coeff. Rob. S.D. Coeff. Rob. S.D. Coeff. Rob. S.D.

Household structure

Single person Il -0.055 0.165 -0.046 0.112 -0.059 0.171

Unmarried couple 0.636*** 0.196 0.201 0.130 0.741%** 0.194

Married couple 0.365* 0.180 0.007 0.121 0.393* ®19

Empty nest 1.094%** 0.171 -0.003 0.115 0.425** 0.196

Full nest | 0.790*** 0.170 0.027 0.114 0.845*** 0.175

Full nest Il 0.417* 0.191 0.061 0.120 0.737*** 0.188

Married couple w/o childs 0.762%+* 0.205 0.010 0.137 .B52%** 0.211

Single parents 0.373** 0.177 -0.029 0.120 0.302 0.209
Degree of urbanization

Average urbanization 0.088 0.092 -0.065 0.060 -0.054 09M®.

Low urbanization -0.159* 0.087 -0.062 0.057 -0.170* @09
Adults' age structure

Age 25-45 0.337 0.256 -0.088 0.177 0.413 0.256

Age 45-65 0.555** 0.262 -0.196 0.182 0.467* 0.267

Age 65-85 0.935*** 0.283 -0.148 0.191 0.817*** 0.276
Adults' education level

Other education 0.473*** 0.137 0.022 0.091 0.503*** 0.143

Tertiary education 0.697** 0.186 0.123 0.119 0.702 0.185
Insurance characteristics

BVA 0.181** 0.091 0.094 0.059 0.206** 0.087

SVA -0.087 0.132 0.147* 0.087 0.129 0.160

SvB -0.257 0.238 0.097 0.167 -0.179 0.245

Private health insurante -0.029 0.109 -0.042 0.072 -0.023 0.112

Private health insurante 0.074 0.089 0.008 0.059 0.044 0.103
Other characteristics

Early retired -0.142 0.158 0.012 0.107 -0.326** 0.156

Female householder 0.264** 0.092 0.004 0.063 0.195* 0.103

Doctoral visits 0.367** 0.108 0.061 0.068 0.346*** .ao

Income (log) 0.188** 0.090 0.073 0.062 0.138 0.092

Constant -4.035*** 0.704 2.780*** 0.486 -0.258 0.720
Observations (households) 5,787 1,559 5,775

Notes: a) log-transformed dependent variable. bM3kith log-link and poisson distribution. c) cosgonds to one adult of the household which has
an additional private health insurance. d) all atdubf the household have an additional health insge. This also includes households consisting of
one individual (single person | and single persinReference groups: single person I, high urbatiimn, age class 18 - 25, primary education, GKK,
no additional private health insurance, male houseér, not early retired and no doctoral visit. Bificance level *** p<0.01, ** p<0.05, * p<0.1.



Table 3: Econometric results of the hurdle model zero-inflated negative binomial regression mddeprescription fees

Hurdle model Zero-inflated negative binomial regression model
Logit Negative Binomial Logit Negative Binomial
Coeff. Rob. S.D. Coeff. Rob. S.D. Coeff. Rob. S.D. Coeff. Rob. S.D.

Household structure

Single person Il -0.062 0.190 -0.023 0.141 0.072 D.21 -0.010 0.137

Unmarried couple -0.154 0.245 0.392* 0.217 0.302 78.2 0.393* 0.215

Married couple 0.368* 0.203 0.489*** 0.177 -0.217 2p7 0.501*** 0.176

Empty nest 0.651*** 0.199 0.577** 0.156 -0.504** p2 0.597*+* 0.155

Full nest | 0.632*** 0.204 0.235 0.190 -0.581* o5 0.242 0.200

Full nest Il 0.472** 0.196 0.154 0.174 -0.439* 0.232 0.172 0.180

Married couple w/o childs 0.336 0.234 0.071 0.178 0.333 0.268 0.079 0.176

Single parents -0.459* 0.243 0.027 0.202 0.498* 8.27 0.055 0.204
Degree of urbanization

Average urbanization -0.012 0.103 -0.019 0.082 0.000 0.115 -0.030 0.082

Low urbanization -0.133 0.096 -0.131 0.081 0.083 0.10 -0.145* 0.083
Adults' age structure

Age 25-45 0.599 0.375 0.434 0.304 -0.426 0.468 10.43 0.294

Age 45-65 1.283*** 0.378 0.804** 0.318 -1.011** 047 0.793* 0.312

Age 65-85 1.850%** 0.392 0.948*** 0.325 -1.564*** 287 0.939%+* 0.319
Adults' education level

Other education 0.136 0.134 -0.066 0.090 -0.163 0.144 -0.067 0.089

Tertiary education -0.260 0.218 0.127 0.179 0.327 2340 0.134 0.181
Insurance characteristics

BVA -0.094 0.109 -0.017 0.082 0.095 0.120 -0.010 0.082

SVA -0.264* 0.154 -0.041 0.136 0.278 0.173 -0.021 5.13

SvB -0.263 0.253 0.066 0.166 0.308 0.270 0.101 0.163

Private health insurante 0.087 0.125 -0.047 0.108 -0.120 0.145 -0.053 0.110

Private health insurante 0.061 0.101 0.067 0.078 -0.048 0.114 0.060 0.080
Other characteristics

Early retired -0.313* 0.181 0.157 0.149 0.370* @19 0.159 0.148

Female householder 0.183* 0.107 -0.051 0.096 -0.212* 0.120 -0.048 0.090

Doctoral visits 0.446*** 0.121 -0.160* 0.093 -0.558* 0.144 -0.173* 0.095

Income (log) 0.099 0.108 -0.146* 0.080 -0.161 0.121 0.154* 0.082

Constant -3.734*+* 0.873 1.303** 0.648 3.725*** 0.98 1.366** 0.643
Observations (households) 5,787 1,150 5,787
Ln o -0.938*** 0.141

0.392 0.055

a

Notes: a) corresponds to one adult of the houselbidh has an additional private health insuranggall adults of the household have an additioredlth insurance. This
also includes households consisting of one indaligsingle person | and single person Il). Refeeegmoups: single person 1, high urbanization, agess 18 - 25, primary

education, GKK, no additional private health insoce, male householder, not early retired and ndata¢ visit. Significance level *** p<0.01, ** p<@®@5, * p<0.1.



Appendix

Table Al: Overview of the used variable specificatand the corresponding percentage of observations

Percentage of

Explanatory variables observations S.D. Definition
Household structure
Single person | 12.98 0.44 Household consists of 1t asingle.
Single person Il 16.80 0.49 Household consists ofultaither married, divorced or widowed.
Unmarried couple 5.93 0.31 Household consists of Xsdunmarried.
Married couple 10.13 0.40 Household consists of 2tadoiarried, members are below 60 years.
Empty nest 13.98 0.46 Household consists of 2 adults, marriesiniers are above 60 years.
Full nest | 12.37 0.43 Household consists of 2 adults, memberbedow 40 years, at least one child.
Full nest Il 13.36 0.45 Household consists of 2 adults, memberatave 40 years, at least one child.
Married couple w/o childs 6.22 0.32 Household consigtsiore than 3 adults, married, no children.
Single parents 7.97 0.36 Household consists of one adult, at tohild.
Degree of urbanization
High urbanization 35.65 0.63 Areas with a populatibatdeast 50,000 and more than 500 inhabitantsgeare kilometer.
Average urbanization 25.90 0.58 Areas with a poputatibat least 50,000 and 100 - 500 inhabitantsspeare kilometer.
Low urbanization 38.45 0.64 All other areas.
Adults' age structure
Age < 25 3.59 0.24 Average age of both adults. Refers to Hmider, if household consists of one adult.
Age 25-45 37.67 0.64 Average age of both adults. Refers todfmlder, if household consists of one adult.
Age 45-65 39.31 0.64 Average age of both adults. Refers todtmlder, if household consists of one adult.
Age 65-85 19.42 0.52 Average age of both adults. Refers todfmlder, if household consists of one adult.
Adults' education level
Primary education 12.74 0.44 Both adults have a primary education level. Thi® ahcludes households consisting of one adult.
Other education 78.43 0.54 Both adults have a mixestoondary education level. This also includes &looisls consisting of one adult.
Tertiary education 8.83 0.37 Both adults have a secondary education level. dlbis includes households consisting of one adult.
Insurance characteristics
GKK 70.43 0.60 Workers in the private sector. Refersaskholder's insurance type.
BVA 18.28 0.51 Public servants. Refers to householdetsance type.
SVA 8.36 0.36 Employers. Refers to householder's insargrze.
svB 2.92 0.22 Farmers. Refers to householder's insutgipee
Additional private health insurance (1) 11.61 0.42 @delt of the household has an additional healhrance.
Additional private health insurance (2) 20.67 0.53 All adults have an additional health insge. This includes households consisting of onk.ad
Other characteristics
Early retired 5.98 0.31 Householder is retired and below 60 years.
Female householder 32.73 0.62 Householder is female.
Doctoral visits 10.23 0.40 At least one household merhiad a doctoral visit.
Income 2,986.4 2025.56 Monthly household income in Euros.
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Abstract

BACKGROUND: Paying pharmaceuticals out-of-pocket is an important source of fi-
nancing pharmaceutical consumption. Only limited empirical knowledge is available
on the determinants of these expenditures. OBJECTIVES: In this paper we analyze
which characteristics of private households influence out-of-pocket pharmaceutical
expenditure (OOPPE) in Austria. DESIGN & METHODS: We use cross-sectional
information on OOPPE and on household characteristics provided by the Austrian
household budget survey 2009/10. We split pharmaceutical expenditures into the two
components prescription fees and over-the-counter (OTC) expenditures. To adjust
for the specific characteristics of the data we compare different econometric approa-
ches: two-part model, hurdle model, generalized linear model, zero-inflated negative
binomial regression model. FINDINGS: The finally selected econometric approaches
give a quite consistent picture. The probability of expenditures of both types is stron-
gly influenced by the household structure. It increases with age, doctoral visits and
the presence of a female householder. The education level and income only increase
the probability of OTC-pharmaceuticals. The level of OTC-expenditures remains wi-
dely unexplained while the household structure and age influences the expenditures
for prescription fees. Insurance characteristics of private households either private
or public play a minor role in explaining the expenditure levels in all specifications.
This refers to a homogenous and comprehensive provision of pharmaceuticals in the
public part of the Austrian health care system. CONCLUSIONS: The paper gives
useful insights into the determinants of pharmaceutical expenditures of private hou-
seholds and supplements the previous research which focuses on the individual level.
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