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CHAPTER 1. Thesis introduction

1 Introduction

The present thesis is concerned with private héadtlrance that exists alongside a universal tarited

or social insurance health care system and is takémn a voluntary basis. This type of privateltiea
insurance exists in some form in most universaltheare systems, and it has increased in impogtanc
several European countries over the past decadaarékl 2006). The private health insurance schemes
have largely developed around the universal health systems, and as a consequence, they are rather
heterogeneous across countries. While some priva#dth insurance schemes have as their primary
purpose to cover private copayment, other scheimesr creatments that are also available free ofgeha

within the borders of the universal health cardesys

The literature on private health insurance thaexigts with universal health care systems has get t
establish a clear consensus on definitions. Sirsthemes are often referred to with different teamd
vice versa. For now, the term ‘voluntary privatealtte insurance’ (VPHI) is used to denote the vasiou
types of private health insurance that may existgdide a universal health care system and are take
on a voluntary basisSection 1.1 accounts for the different classifaat which have been used in the
literature to distinguish between the alternativactions that VPHI may have in relation to a urdabr

health care system and presents a classificatibe tesed throughout the thesis.

In most countries with universal health care systeviiPHI comprises only a small part of the totadltte
care funding (OECD 2010; White 2009). However, gitkat significant shares of the populations are
covered in several countries, the phenomenon isnagligible due to the large numbers of insurance

takers.

The overall objective of this thesis is to analgsapirically the determinants of VPHI coverage atsd i
effect on the use of health care services. Indaligupurchased and employment-based contracts are
analysed separately, given that the decision psesdeading to these two types of insurance cogaangd

the theoretical underpinnings can reasonably beag( to differ markedly. In addition, the contsaahd

the regulatory framework differ on various dimemsion the Danish market.

The thesis consists of this introductaryapter 1 which is intended to provide the background fur t
empirical analyses by accounting for the institodilband theoretical framework for the analyses el &
the dataset to be used. Moreoveapter 2reviews the empirical literature on what chardzeer the

privately insured in universal health care systamsorder to guide the selection of covariates in

! Voluntary in this case implies that the insuranchemes are not mandatory by law, but purchaseddiyiduals
on a voluntary basis or by employers on behalhefrtemployees, either voluntarily or in conseqeeatcollective
agreements (Mossialos and Thomson 2002; OECD 2004).
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subsequent analyses. However, it is emphasisedhthathain focus of the thesis is empirical, andso

its contributions to the literature. Specific olijees of the empirical chapters are to:

a) Estimate the determinants of employment-based VBHd explore whether these differ for
employees who receive the insurance free of chandehose who pay the premium out of their pre-

tax incomeg(chapter 3)
b) Estimate the causal effect of employment-based \WHhe use of health care servi¢edsapter 4)

¢) Estimate the causal effect of individually purclta$&PHI on the use of health care services with a

specific focus on how the effect varies with iditig assumptiongchapter 5)

Economic theory predicts that the probability olihg VPHI coverage is most likely not randomly
distributed within the population, but depends odividual characteristics such as risk prefereraes
health (Cutler and Zeckhauser 2000), and for enmpémt-based contracts also on characteristics celate
to the workplace (Currie and Madrian 1999). As ewidfrom the review irthapter 2of the empirical
literature on what characterises the privately iedun universal health care systems, the detentsnaf
individually purchased VPHI have been studied esiterly. In contrast, the evidence on what
characterises the group of individuals with emplepntdbased VPHI is confined to a few studies (Aarbu
(2010), Besley et al. (1999), Grepperud and Ivef20i1), King and Mossialos (2005), Kjellberg et al
(2010), and Seim et al. (2007)). The present th#sis addresses a sparsely analysed area, also

internationally, by estimating the determinantgwwiployment-based VPHI in Denmark.

The other key issue addressed in the thesis ishat wxtent VPHI increases the use of health care
services. This is a crucial question both from therspective of understanding the behavioural
mechanisms that lead to the purchase of VPHI aeaddhponses that insurance itself causes in tefms o
health care use. The overall maintained hypottassisiced from economic theory is that VPHI increases
the use of covered health care services througbuschannels; most importantly by lowering theceri

or waiting time that patients are facing at thenpoif use, thereby generating ex post moral haratie

use of services for which the demand is price metelastic (Arrow 1963; Pauly 1968). Institutional
barriers such as the use of gatekeepers and tiestsian the coverage provided by the private iasur

may, however, moderate this effect.

Empirically, it is not straight forward to identife causal effect VPHI on the use of health careices,

as both the decision to take out VPHI and the tidealth care are determined by several correlated
often unobserved factors, which may cause insursiatas to be endogenous in models of health c@e u
(Cameron et al. 1988). A large empirical literatin@s sought to identify the effect of private healt
insurance on health care use in various institatisettings, using a wide range of econometric oush
(see e.g. Manning et al. 1987; Schellhorn 2001;hBuller et al. 2004; Vera-Herndndez 1999; Holly et
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al. 1998; Jones et al. 2006;Barros et al. 2008;efsuh et al. 2011). The present thesis thus baitdan

extensive literature in this regard.

In 2008, when the work on the thesis started, iddally purchased VPHI had been subject to some
investigation within the framework of the Danishatie care system (Christiansen et al. 2002; Pederse
2005), while a rapidly growing group of individualsith employment-based VPHI was largely
unexplored territory. Since then, the research afédPHI has received increasing attention, anchyod
new knowledge emerges on a regular basis. To nmeatfew recent contributions, Kjellberg et al. (2p1
have outlined the development in employment-basB#iiVand assessed its consequences. Borchsenius
and Hansen (2010) and Pedersen (2011) have edlithaeffect of employment-based VPHI on sickness
absence, the former in the form of a research tgpablished by the Danish Insurance Association.
Holstein (2010) has calculated the effect of emplemt-based VPHI on the public finances under variou
assumptions in a memorandum prepared for CeposSagdard et al. (2011) have estimated its effect on
the use of tax-financed health care services. Whdee studies have all generated valuable knowledg
various aspects of VPHI in Denmark, the resultshef present thesis add knowledge on important, yet

unexplored, dimensions.

Overall, the thesis contributes to the literatuse dasing the empirical analyses on a comprehensive
dataset from Denmark collected specifically for gmerpose, which contains exceptionally detailed

information on VPHI coverage and whether contracts purchased on an individual basis or provided
through the workplace, as well as a wide rangetbérovariables that are relevant in relation to the

analysis of VPHI. The specific research contribugiof the empirical analyses are accounted foetaid

in each of the empirical chapters and summarisetapter 6

1.1 Concepts and definitions
The concept of private health insurance includiesge number of rather diverse insurance arrangtmen
Systematic use of concepts and definitions is khigisly desirable for international comparisons &l &s

general analysis.

In health care systems where private health ingergmovides the primary source of coverage for all
health care (i.e. both acute and elective) forehtre population or part of the population, it mas
classified as either principal or substitute, resipely (OECD 2004). While neither of these two égpof
private health insurance are analysed in this shéisey are briefly defined in the following in erdto

place the present thesis in a broader context.

Substitute private health insurance substitutescémerage that would or could otherwise be avadlabl
through the statutory health care system. This tfg@ivate health insurance is essentially onlynf in
social insurance health care systems, and it iallysonly available to clearly defined populatiorogps,

who are either not eligible for coverage through social insurance system or allowed to opt ouaon
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voluntary basig.People with substitutive private health insuradoeot make the normal contributions to
the statutory health care system (Mossialos andriBba 2002). Principal private health insurance JPHI
is found in health care systems where private haéadturance provides the main source of fundingter

entire or the majority of the populatidn.

1.1.1 Functional classification of private health insurarce in universal health care systems

This section introduces a functional classificatidrthe various types of private health insurarz tay

be purchased on a voluntary basis in addition eodbverage provided by a universal tax-financed or
social insurance health care system. As previousintioned, voluntary is taken to imply that the
insurance schemes are not mandatory by law, buthpeed by individuals on a voluntary basis or by
employers on behalf of their employees, either matily or in consequence of collective agreements
(Mossialos and Thomson 2002; OECD 2004). The foalushe classification is to distinguish the
alternative functions that VPHI may have in relatio a universal health care system. Hence, itisedul

tool to structure the analysis of various type¥BHI and their impact on universal health careeyst

Table 1 summarizes the existing classificationd/BHI that co-exists with a universal tax-financed o
social insurance health care system, distinguishétgeen the alternative functions that VPHI mayeha
in relation to the universal system. It is evidémm Table 1 that there is no general agreement on

definitions in the literature — adding some confuadio the literature.

This thesis adopts the functional classificatioopased by Colombo and Tapay (2004) and OECD
(2004). According to this classification, VPHI coage may be classified as complementary,

supplementary or duplicate in relation to the taedficed health care system. Complementary VPHI

2 For example, the upper income groups in the Nkthds are excluded from the social insurance systath
requested to purchase substitutive private heaibrance on a voluntary basis, while the uppermm@groups in
Germany are allowed to opt out of the social insoeasystem on a voluntary basis, provided that thkg out
private health insurance.

% The distinction between highly regulated principaivate health insurance and a social insuranedttheare
system is not clear-cut in the literature (Whité®2p This thesis takes the approach of ColomboTamhy (2004)
and defines legally compulsory private health iasge in any form as social insurance, while privia¢alth
insurance that provides the main source of covetagfeis not legally compulsory, is referred topaimcipal private
health insurance. Following this approach, the éthibtates is the only industrialized country witingipal private
health insurance (usually provided as part of tm@leyment contract), while the insurance arrangeéméund in
e.g. Switzerland and the Netherlands are classifisdsocial insurance health care systems. It isvebher,
acknowledged that the distinction may also be basethe source of financing, such that principavaie health
insurance refers to insurance schemes that amecaathrough private premiums (which are often,imttalways,
voluntary), while social insurance is financed nhaithrough social security contributions akin txda (OECD
2004). Following this approach, the Swiss healtle cystem may be classified as highly regulatedcppal private
health insurance.
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covers private copayment for treatments that ahg martly financed by but delivered within the ueigal
health care systefnSupplementary VPHI covers treatments that areuded from the universal health
care system. The scope for complementary and supplary coverage thus depends on the coverage
provided by the universal health care system. Rafdi VPHI covers health care services that are also
available free of charge within the universal hHealare system. More specifically, duplicate VPHI is
frequently used to cover diagnostics and electiveyesy at private hospitals for procedures that are
subject to some waiting time when provided throtlgh universal health care system. Another option is
for duplicate VPHI to cover access to specialiseoaithout prior referral from a general practiton
when this is required within the universal healtrec system. Hence, the main benefits of duplicate
coverage are generally perceived to be faster adoeseatment, greater freedom of choice, andmes

cases also better amenities (Colombo and Tapay, ZIIBED 2004).

Table 1 Existing classifications of VPHI in universl health care systems

Treatments at private

Co-payment for treatments Treatments that are facilities for treatments that

Coverage that are partly covered byexcluded from the universa . s
) are also available within t
the universal system system .
universal system

White (2009) Gap Parallel

Colombo and .

Tapay (2004) Complementary Supplementary Duplicate

OECD (2004) Complementary Supplementary Duplicate
Henke and Supplementary Complementary

Schreydgg (2005)

Mossialos and

Thomson (2002) Complementary Supplementary

The classification by Colombo and Tapay (2004)refgrred over the alternatives in this thesis bseau
is slightly more detailed, while at the same tinfisiently broad to capture changes over timeha t
design of private health insurance schemes. hasever, acknowledged that a large number of studie

use the alternative definitions. Hence, these ansidered equally valid.

A crucial difference between the insurance typeflimed in Table 1 and substitute private health
insurance is that while individuals with the lateee completely excluded from the tax-financed theal
care system, those with VPHI that is taken outddition to the coverage provided by a tax-finanoed
social insurance health care system do not lose ¢nétlement to use the tax-financed system amd a

still obliged to contribute towards it.

* This type of private health insurance is commorgferred to as supplemental health insurance oridded

insurance in the context of the US health careesygiAtherly 2001).
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In practice, most insurance policies that co-ewith a tax-financed or social insurance system are
difficult to classify accurately because they bendéveral types of coverage. The possible oveitaps
coverage complicate the use of a functional clasgibn for practical purposes such as data cadlect
and empirical analysis. Moreover, insurance cotgratay differ on other important characteristicanth
coverage, such as whether they are purchased iaidual basis or taken out by employers on biehal
of their employees, and the method of premium dafimn (OECD 2004). However, the functional
classification of VPHI outlined in this sectionlisgrovides a useful conceptual framework, provided

recalls the various caveats and ambiguities.

1.2 Outline of the introductory chapter

The remaining part of this introductory chapter deganised as follows. Section 2 describes the
institutional setting in which the research quasi@and the results of the thesis should be integre
Section 3 goes more into depth with the econongorthon the individuals who have taken out VPHI and
how this may affect their use of health care sesicSection 4 outlines the pros and cons of VPHI in
universal health care systems and discusses tkeatert which the various arguments are supported by
empirical evidence. Section 5 describes and dissugge data on which the empirical chapters aredbas
Finally, section 6 provides a reader's guide to #mapirical chapters, accounting for the specific

contributions of each of the chapters and theernetationships.

The introductory chapter does not contain a rewoétihe empirical literature on the determinanty/BHlI
and its effect on the use of health care servibesause this is carefully reviewed in the empirical
chapters. Likewise, given that the main focus efttiesis is empirical, detailed descriptions ofwhgous

econometric techniques applied throughout the sheesi also postponed to the empirical chapters.
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2 Institutional setting

Institutional setting may matter for the selectadrelevant research questions as well as the gubse
interpretation of results. This section therefoesatibes the institutional setting in which the aiopl
research questions and the results of this thésisld be interpreted. Section 2.1 describes theative
features of the Danish health care system, anibseZ2 accounts for the evolution of VPHI in Denkna

and its role in relation to the tax-financed healihe system.

2.1 The Danish health care system
From a broad institutional perspective, Denmark islassical Scandinavian welfare state, in whigh th

state provides several universal services rangomg thildcare to education, elderly care, and hezdte.

2.1.1 Organisation and funding

The Danish health care system is a universal t@nfied health care system. The fully tax-financed
universal health care system of today formally came place in 1973, when the sickness funds were
abolished. The tax financing is based on revenam fall types of taxes. The tax contributions are
independent of the use of health care servicessystem is organised in three levels: 1) The sBtéye
regions, and 3) 98 municipalities (Strandberg-Larseal. 2007; Vrangbaek and Christiansen 2005). All
levels have directly elected political bodies. Htate is responsible for preparing legislationutaipry
issues, and providing overall guidelines for theltiesector. The regions own and run hospitals,theg
finance general practitioners, specialists, phy&i@pists, dentists, and pharmaceuticals throusk ri
adjusted block grants from central government,the.regions cannot levy taxes or raise revenues fr
other sources. In 2011 there are on average llibmihhabitants per region (Statistics Denmark 201
The municipalities have full responsibility for prary prevention, health promotion, rehabilitatiarside

of hospitals, and institutions for people with Spéaeeds, i.e. disabilities or addictions. Thawines of

the municipalities are financed by municipal incotages and block grants from the state. The Danish
health care system is thus a decentralised pupdies, like what one sees in the other Scandinavian

countries.

While tax revenue is the main source of funding, Branish health care system is also characteriged b
private copayment for services such as adult deata, medication, medical aids, physical therag
chiropractic care. Particularly for pharmaceuticalsd adult dental care, copayment makes up a
considerable share of the total funding (Strandiamngen et al. 2007). According to OECD (2010)

numbers, private copayment made up approximatelgetdent of the total health expenditure in 2007.

® Not counting expenditures related to elderly casehealth expenditure, private copayment made egedo 19
percent of total health expenditures (Pederseh 20a5).

10
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Historically the use of private copayment to finariealth care has been increasing over time, hoesi
2006 the level of copayment has been stable (Thmiésily of Interior and Health 2010). Finally, codine
surgery and alternative treatments such as zomapyeand homeopathy are excluded from the tax-
financed health care system and are thus exclysp&id by the patients, as is usually also feytilit

treatment (as of January 1, 2011).

2.1.2 Obijectives

The goals of the Danish health care system areedstat the Danish Health Act from 2005
(Retsinformation 2005) and in government documémte Ministry of Health 1999;The Ministry of
Interior and Health 2002). In the Danish Health Ads$ stated that the objective of the health caetor

is to improve public health and to prevent andttdésease, suffering, and physical limitation. Morer,

the health care sector must ensure respect fointlieidual and the right to self-determination, atad
fulfil the requirements of 1) easy and equal actegke health care sector, 2) high quality treatima)
coherent treatment pathways, 4) freedom of ch&ieasy access to information, 6) transparency,/and
short waiting time for treatment. With referencethese statements, the objective of the Danishttheal
care system can be interpreted as a mix of efigieautonomy, and equity in the sense of procedural
justice (Gundgaard 2008). However, the list of otiyes in the Danish Health Act is by no means
exhaustive. Equity considerations are also an iated part of the Danish culture. Government
programmes (developed by different governmentspuiblic health and health promotion from 1999 and
2002 both stressed the concern for social inedeslin health and increased life expectancy (The
Ministry of Health 1999; The Ministry of Interiomd Health 2002). Finally, it has been argued thia¢io
objectives are present too, such as geographiacaligg high quality care, and cost containmerth@igh

these are not necessarily explicitly stated (Petees al. 2005).

2.1.3 Access

For the predominant majority of the population, ©8.3 percent (Danish Medical Association 2008),
hospitalisation and treatment by specialists amiig# practitioners (GPs) are free at the poinisaf, and
GPs act as gatekeepérblence, the GPs play a crucial role in relationfdtowing the principle of
keeping treatment at the lowest effective careti¢ve. the so-called LEON-principle). This printgp
implies that while patients should always be offeteeatment at the lowest effective care level that
professionally justifiable, they should not recetveatment at a more specialised level than negessa
Patients who seek specialist care without a rdfénwen their GP are generally liable to pay thd fek,
with the exception of ophthalmologists and ear.en@nd throat specialists, who are also paid frioen t

public coffers when contacted directly.

® The remaining 0.7 percent of the population haved for an arrangement where they are free to aisi health
care provider without referral from a GP againstipg a small copayment for all services except habfreatment
(www.borger.dk 2011).

11
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2.1.3.1 Copayment

In addition to being a means of raising fundinggayment it is also expected to restrict the actessd

the use of affected health care services (Donalds@h 2004). As previously mentioned, resideatsef
copayments for the use of health care servicesasieldult dental care, medication, medical aidgsiphl
therapy, and chiropractic care in the Danish hecdite sector. For some services, e.g. medicatidn an
physiotherapy, patients need a prescription orfernad from their GP in order to qualify for the lgic
subsidy, while the access to dental and chirograetie is only restricted by copayment, i.e. patiean

access these services without consulting their GP.

2.1.3.2 Waiting time

For some types of non-emergency treatments, maiealgtive surgery, there is some waiting time for
treatment at public hospitals. From an economiatpafi view the presence of waiting lists can bensaes

a method to ration and allocate available resouasewell as an expression of excess demand (Lindsay
and Feigenbaum 1984). Over time the presence dingdimes has attracted a considerable amount of

public and political attention and given rise teegies of policy initiatives (Madsen 2010).

In 1993, the government introduced an initiativioweing patients to freely choose between public
hospitals and clinics for some non-emergency treats) thereby encouraging patients to ‘vote witirth
feet’ and ideally increasing the flexibility of thmublic hospital system (www.borger.dk 2010). Theef
choice of hospital is basically a move towards aarsgemand-driven system in the sense that patients’
preferences decide which hospital to use. It wasigh that in combination with information about
waiting times and other quality indicators, theefrehoice of hospital would initiate patient flowsrh
hospitals with long waiting times to hospitals withorter waiting times (Pedersen et al. 2005). fiée
choice of hospital was extended in 2002 and rendmednded free choice of hospital’. This impliddt
after waiting two months for treatments like eleetsurgery at public hospitals, citizens can chaseer
private hospitals or go abroad with treatment bewagl by the public coffers. In October 2007, the
waiting time before the extended free choice ofpitasbecomes effective was reduced to one month. |
practice the initiative serves as a waiting timargmtee for elective surgery, and it is a movdrengthen
the rights of patients. Recently several imporfalayers in the Danish health care system, sucheas t
Danish Medical Association and Danish Regions, feageed in favour of differentiating the waitinge
guarantee with respect to severity (Steenberge®)ZOHowever, the extended free choice of hospital

remains in its original form at the time of writing

2.1.4 Private hospitals and clinics
The number of private hospitals and clinics hasbeereasing steadily since the first commercialgie
hospital was established in 1989/90 (Pedersen 20B&; Ministry of Interior and Health 2010). One

reason for this being that duplicate private hemurance can only be used at private hospitaiitias

" None of the parties have, however, argued in favballowing waiting times of more than two months

12



CHAPTER 1. Thesis introduction

in Denmark, where the public hospitals are notvadid to accept paying patients. The majority of the
private operators that have entered the marketdant years are smaller specialised clinics. Rrigad
public hospitals in Denmark are not comparableegithat emergency and acute care, cancer treatment,
prenatal care, and deliveries are only availablpulic hospitals (The Ministry of Interior and Hitwea
2010). The overriding part of the treatments takplgce at private hospitals and clinics are planned
operations/elective surgery. The private hospitaks dependent on the public hospital sector foir the
primary human resource, the consultant physiciatn® are trained and have their full time jobs ie th

public hospitals and ‘moonlight’ at the private pitals.

In total, the private hospitals and clinics accdiantapproximately 2 percent of the public hospaasts.
Considering only costs for treatments that are @alge between the private and the public sedter, t

private hospitals account for approximately 5 petrad the hospital costs (Danish Regions 2010).

Up until 2002/2003 the economic profits of the ptda/ hospitals and clinics were either negativeust |
balancing. Subsequently, the private sector hagreqred an increasing turnover and positive mofit
until 2009, but today is facing hard economic ctinds with several bankruptcies (Pedersen 2010¢. Th
improved position of the private hospitals is mgidue to regions contracting out treatments togbev
hospitals and an increasing number of patientsgudie extended free hospital choice, which allowed
patients to go private if the waiting time for tie&nt at the public hospitals exceeded one month. |
addition, although to a lesser extent, an incrgasimber of patients with private health insurahaee
also helped to create a foundation for a privagatiment sector. Some of the insurance companiés tha
offer duplicate private health insurance have t&wareholders in the private hospitals in orderfteca

the establishment and maintenance of private teg@triacilities through this channel (Pedersen 2007)
Geographically the private hospitals are mainly cemtrated around the bigger cities, especially the

capital of Copenhagen.

2.2 Private health insurance in Denmark

The presence of copayment for some health carecesrand waiting time for others within the tax-
financed health care system provides the basia foarket for VPHI. There are two suppliers of VRiI
Denmark: 1) The non-profit mutual insurance compbi@galth Insurance ‘denmark’ and 2) commercial
insurance companies. The policies supplied by ‘dekirand the commercial insurers, respectivelyfedif
with regard to benefits, premium setting, eligiyiliand the tax-treatment of premiums. An important
common characteristic of the different types of YR$] however, that none of them cover acute and
emergency treatment. Moreover, the privately indude not lose their entitlement to use the unidersa

health care system, and they are still obligedbtaribute towards it by paying taxes in any case.

Figure 2.1 shows the development in the numberigifely insured from 1990 to 2010. The number of
individuals covered by the different types of VP#tlould be seen in relation to a Danish population o

approximately 5.5 million people, i.e. more thang&@cent of the population carry some kind of VPHI.
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Figure 2.1 Number of individuals covered by VPHI inDanmark, 1990-2010
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Sources: The Danish Insurance Association (201@)}alth Insurance denmark (2009).
Note: The number of individuals covered througmiaark’ includes children under the age of 16, wieavered
for free through their parents.

It is seen from Figure 2.1 that the group of indidls with VPHI through ‘denmark’ has increased
steadily in size over the recent decades and ieslatound 40 percent of the population in 2010. The
increase in the prevalence of employment-based ViBHloted to coincide with the introduction of
preferential tax treatment for this type of VPHS, @counted for in section 2.2.2.4. While the iasesl
prevalence of employment-based VPHI has attractednaiderable degree of attention, the growth in

‘denmark’ has not met any popular or political stmince’

The group of individuals with commercial VPHI puas®ed on an individual basis is rather small and not
analysed empirically in the present thesis. Heapayt from noting that the benefits of these peticire
largely the same as for the employment-based insasa while the premiums are not subject to special
tax treatment and are risk rated based on agetytesof individually purchased VPHI is not congiels

further here.

Despite the fact that a substantial part of theighapopulation is covered by VPHI, it plays onlyninor
role in the overall financing of health care. Adding to OECD figures, only 1.6 percent of the total
health expenditure was accounted for by privatdtinéasurance in 2007 (OECD 2010). However, when

looking at particular health care services, suclacdt dental care and prescription medication, VPH

& The reason for this probably being that the premfar membership of ‘denmark’ is not tax-exemptesimbined
with the scope of the benefits. In particular, ‘themk’ mainly covers copayments for services tha partly
financed by and provided within the universal Heaare system, while the employment-based cont@atzarily

cover elective surgery at private hospitals forcpaures that are subject to some waiting time withe universal

health care system, as will be accounted for itiGes2.2.1.1 and 2.2.2.1.
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purchased through ‘denmark’ provides substanti@ricing. More precisely, the payouts by 'denmark’
equal about 50 percent of the public expendituogsdental care and about 14 percent of the public

expenditures for prescription medication (Pede205).

2.2.1 Health Insurance ‘denmark’

The non-profit mutual insurance company Health lasoe ‘denmark’ was established in 1973 as a
remnant of the former system of sickness funds. Wheual aspect means that the members are
responsible for the liabilities of the company, loaly in the form of the ordinary premium (Pedersen

1994). Membership of ‘denmark’ may only be purcldage an individual basis.

2.2.1.1 Benefits and premium setting

The principal function of ‘denmark’ is to providenial coverage of copayments for health care sesvi
which are only partly covered by the universal tieahre system, such as adult dental care, mealicati
physical therapy, chiropractic care, psychologiwalinselling and the like. Partial coverage of ébect
surgery at private hospitals was introduced aroli8€0, when the first commercial private hospital
opened. In 2009, around 25 percent of the memife’denmark’ held such coverage (Health Insurance
denmark 2009). Hence, the coverage provided bymadek’ may be classified as mainly complementary
to the universal health care system according ¢oftimctional classification outlined in section.1,1
although duplicate coverage is also provided fonesanembers. The coverage provided by ‘denmark’

always leaves a small copayment to be paid oubokgt. Most likely in order to counter moral hazard

The members of ‘denmark’ can choose between faurance groups that differ with respect to benefits
and premiums (Health insurance denmark 2010=xll groups, children are covered for free tiylothe
parental membership until the age of 16. Theredgramon premium structure for all members in amgive
group regardless of health status and other pdrsthvaacteristics such as age and gender, i.e. the
premiums are not risk rated. Finally, it is possitd switch insurance group after having been &ddh

the same group for 12 months or more without hatang-qualify for membership.

Group 5 provides partial coverage of copayments relatechéalication, vaccinations, dental care, and
glasses or contact lenses. Copayment for physetlgeand chiropractic care is also partly coveraedsa
copayment for psychological counselling. In additto the basic benefits, members of group 5 mag tak
out an additional policy that partly covers expéudis related to elective surgery at private haspin

Denmark and abroad. In 2010, the annual premiumafonembership of group 5 amounted to DKK

° In addition to membership of one of the four imswre groups, it is also possible to purchase tiagerance and
additional insurance which pays out a fixed amaaftnoney in the event of critical illness througfehmark’.
However, given that these types of insurance dfffadamentally from VPHI, they are not consideredter in this

thesis.
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1312/EUR 176 per adult. Additional coverage of tiecsurgery costs DKK 480-1200/EUR 64-161 per

year™®

Group 1provides more extensive coverage of the same typksalth care services as covered by group
5. In particular, the reimbursement rate for copagts related to medication is higher especially] an
expenditures related to elective surgery at privatspitals are partly covered after 12 months’
membership by default. Members of group 1 paidrarual premium of DKK 2968/EUR 398 per adult in
2010.

Group 2is designed specifically for the approximately pefcent of the population that has opted for an
arrangement within the universal health care sysitwre they are free to visit any health care glewi
without referral from a GP against paying a smapayment for all services except hospital treatrhent
In addition to the services covered by group lcsist care and diagnostic tests are also reingolfsr
members of group 2. Hence, this group providesrtbst extensive coverage available within ‘denmark’.

Members of group 2 paid an annual premium of DKRB&UR 514 per adult in 2010.

Group 8is passive coverage in the sense that members$hipisogroup does not provide any actual
benefits, but allows members to switch to one & dther groups without having to re-qualify for
membership. Hence, this group is aimed at people futiil the eligibility requirements at the time o
enrolment and expect that they want active coveeafger point in time. Members of group 8 paid an
annual premium of DKK 396/EUR 53 per adult in 2010.

Figure 2.2 Distribution of members on the four inswance groups in ‘denmark’, 1990-2006
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Source: Internal material from Health Insurancenfdark’.

19 Conversions from DKK to EUR are undertaken usimg March 2011 average exchange rate of 745.74 KBans
Bank 2011).

1t is noted that the 0.7 percent stated by wwwgbndk (2011) corresponds reasonable well withstrare of the
population with a membership of ‘denmarki®oup 2calculated as 42,000-100/5,500,000 = 0.77.
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Figure 2.2 shows the distribution of members onfthe insurance groups in ‘denmark’ in the period
from 1990 to 2006. While the size of group 1 hasaimed relatively constant, group 5 has experierced
considerable growth over time and is by far theydat insurance group in 2006. Group 8 has also
experienced accession of new members since itntiaxluced in 1992, although the size of this grisup
still smaller than groups 1 and 5. Group 2 is timaliest groups within ‘denmark’, and as the onlgugr it

has decreased in size over time.

2.2.1.2 Eligibility

Several requirements must be met in order to lgébddi for a membership of ‘denmark’ (Health Inswan
denmark 2010b). At the time of enrolment individuadust be physically and mentally healthy, and they
must not have received medication or treatment feoqphysiotherapist, chiropractor or a resembling
provider within the recent 12 months. Children wivere already born when their parents joined
‘denmark’ must meet the health requirements in otdegualify for free membership, whereas children
born after their parents joined ‘denmark’ are awttioally eligible for free coverage. Moreover,
individuals must be less than 60 years old wheningi ‘denmark’, and only people with permanent
address in Denmark, who are covered by the taxfiea health care system, are eligible for coverage.

However, once a member, it is possible to stayrgtbas long as one may wish.

2.2.1.3 Compensations
Figure 2.3 shows the distribution of the compenpsatipaid out by ‘denmark’ on different groups of

health care services in 2010.

Figure 2.3 Distribution of compensations paid out ¥ ‘denmark’, 2010
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Source: Internal material from Health Insurancenidark’.

It is seen from Figure 2.3 that the larger sharethef compensations paid out by ‘denmark’ cover

copayments for adult dental care and prescripti@dication. Moreover, the shares of compensations

17



CHAPTER 1. Thesis introduction

allocated towards physiotherapy and glasses antaolenses are also considerable, while the shfare

compensations allocated towards doctor visits gredations is smaller.

2.2.2 Commercial insurance companies

The VPHI policies supplied by the commercial insuw& companies are mainly purchased by employers
on behalf of their employees, as evident from Fedgeul. Most of the commercial insurance compames i
the Danish market offer some kind of VPHI, and gudicies are often bundled with other insurance

products and pension schemes which are provideddhrthe workplace.

In addition to VPHI, some employers also have camgphealth schemes in place, which provide
prevention and treatment of work-induced injuriggically with physical therapy, chiropractic care,
massage, and reflexology. Other schemes cover @ehealth check-ups. The health schemes differ
fundamentally from employment-based VPHI in thesgethat they do not provide any type of elective
surgery at private facilities, and that they treairk-induced injuries only (The Danish Insurance
Association 2010). Hence, apart from being includedovariates in some analyses, the health schemes

are not considered further in this thesis.

2.2.2.1 Benefits and premium setting

The benefits and premiums of the VPHI policies $igdpby the commercial insurance companies differ
somewhat between insurance companies, and mayldredao specific firms. However, the literaturash
identified a number of common characteristics amtiéncies (Borchsenius and Hansen 2010; Kjellberg
et al. 2010; Pedersen et al. 2011), which are axtedufor in this section.

The employment-based VPHI policies generally regjtivat there is a medically documented need for
treatment, given that this is a condition for obiag the preferential tax treatment of the insueanc

premiums as accounted for in section 2.2.2.4. fe@pital treatment, need is typically documented by
obtaining a referral from a general practitionehilev need for chiropractic care and psychological

counselling may be documented by the relevant gesvi

The overall purpose of the VPHI policies sold by tbommercial insurers in Denmark is to cover
diagnostics and elective surgery at private holspitar treatments that are also available withie th
universal health care system, but often with soraging time. Hence, they may be classified as myainl
duplicate in relation to the universal health csystem according to the functional classificatiotiined

in section 1.1.1. Moreover specifically, the p@icover expenditures related to examinations,diady
laboratory tests and scans, ambulatory treatments,operations at private hospitals and clinicsstMo
policies to some extent also cover rehabilitatifiaracovered operations, as well as re-examinatioks-
treatments. In addition, the commercial insurersréasingly cover health care services for which
copayment is common in the universal health castesy, such as physiotherapy, chiropractic care, and

psychological counselling; however, often with raitation on the annual number of consultations. tMos
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insurance companies offer a basic package of bengfpically narrowly defined around treatment at
private hospitals and clinics, and various supplaary modules. Some companies include physiotherapy
chiropractic care, and psychological counsellingthie basic coverage, while others include it in the
supplementary modules. Examples of other servitaisrhay be included in the supplementary modules
are alcohol rehabilitation, home nurse visits, snaghsportation between home and treatment fagilitie
Finally, some companies offer to extend the cowetaghe spouse and children of the covered employe
(Kjellberg et al. 2010).

The VPHI policies sold by the commercial insuressially do not cover alternative treatment, cosmetic
surgery, preventive care, gastric bypass surgentiliy treatment, conditions caused by pregnaanyg

birth, injuries sustained during professional spagtasses and contact lenses, and adult dengal car

While risk rating of premiums is unlikely within pganies due to the conditions of the tax-exempiion;
is, however, likely to occur between companies. édwer, larger companies generally pay a smaller
premium per employee because their bargaining psastronger and the scope for risk pooling incesas
with company size (Kjellberg et al. 2010). Tabld Zhows the development in the average annual
premiums per person for VPHI purchased through ceroial insurers in the period from 2003 to 2010.
For lack of more detailed data, the average prengianperson is calculated as total premium incamne f

the commercial insurance companies divided by thmeber of insured.

Table 2.1 Average annual premiums for VPHI purchase through commercial insurers, 2003-2010
2003 2004 2005 2006 2007 2008 2009 2010

Average premium DKK 1157 1233 1033 990 997 1114 1369 1471
per person covered gy 155 165 139 133 134 149 184 197

Source: The Danish Insurance Association (2010).
Note: Conversions from DKK to EUR are undertakemgighe March 2011 average exchange rate of 745.74
(Danske Bank 2011).

According to Table 2.1 the average premium perquevgs constant around DKK 1000 for several years,
but increased from this level in 2008 and onwafth® premiums are either fully paid by the employars
(for about one third of the insured based on ttia daed in this paper) deducted from the pre-taarire

of the employees.

2.2.2.2 Eligibility

The decision to offer employment-based VPHI is tbatthe employer. Hence, the main eligibility
criterion is that individuals work for a companattoffers VPHI. In Denmark, employment-based VPHI
is by far most widespread in the private sectorrédger, two unions have included employment-based
VPHI in their collective agreements (Financial $e#g Union Denmark 2010; National Insurance
Workers’ Association 2007).
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While it is possible that screening of firms ocgursurance eligibility within the firm is usuallyot
restricted by health requirements due to the cmmditon of the tax-exemption described in section
2.2.2.4. However, there may be a deferred perioccdoerage of existing conditions, just like chioni

conditions may be excluded from coverage.

2.2.2.3 Compensations
Table 2.2 shows the percentage-wise distributiothefgross compensations paid out by the commercial

insurers on different groups of health care sesviodghe period from 2003 to 2010.

Table 2.2 Distribution of compensations paid out bgommercial insurers, 2003-2010

2003 2004 2005 2006 2007 2008 2009 2010
Operations 68.4% 53.5% 58.3% 55.8% 65.6% 68.4% 9%6.360.8%
Psychologist, psychiatrist, etc. 1.8% 3.5% 42% 9%6.2 81% 84% 9.3% 9.8%

Physiotherapy, chiropracto% 8%
etc. '

74% 12.0% 18.0% 17.8% 17.4% 184% 21.0%

Other (home care, recreatio 0
escort etc.) 23.19%

Source: The Danish Insurance Association (2010).

35.6% 25.5% 20.0% 86% 58% 6.0% 8.4%

It is seen from Table 2.2 that the larger sharthefcompensations paid out by the commercial imsuse
allocated towards elective operations at privatphals and clinics. Moreover, Table 2.2 reveadd tver
the time period in question, there is a trend towarPHI increasingly being used to finance headttec
services like physiotherapy, chiropractic care, a®ychological counselling, which are subject to

copayment when delivered through the universalthealre system.

2.2.2.4 Tax treatment of the insurance premiums

Legislation was enacted in 2002 that tax-exemptedl@yees for the value of employment-based VPHI
subject to some conditions (The Danish Parliam@®®2® This is contrary to the common practice of
taxing fringe benefits like labour income. The citiods for the tax-exemption are that the insuraisce
offered to all employees in the company, and thate is a medically documented need for treatment.
However, the legislative framework allows compartiedifferentiate somewhat in the health benefits
offered to their employees based on seniority anchber of working hours and maintain the tax
exemption (Danish Tax and Customs Association 200®pending on the taxable income of the

employee, the tax exemption implies an indirectsialxsidy of about 40-60 percent of the VPHI premium

The purpose of the tax-exemption was to make itemattractive for employers to assume a social
responsibility and to improve the overall welfarg keducing waiting times for treatment at public

faciliies and decreasing sickness abséhda. addition, it was hoped that making the tax-eptiom

12 However, the evidence base for these expectatiohsw VPHI may affect social welfare was and is stoong.
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contingent on the insurance being offered to alpleyees in the company would induce a more equal
distribution of EPHI within the companies (The Daimparliament 2002). The condition that the inscean
should be offered to all employees in a companyriter to qualify for the tax-exemption was not
included in the initial bill, but added during treadings of the bill.

Finally, it is noted that the employers may dedbetr annual expenditures on VPHI as an operatuosg,
thereby reducing taxable profits. However, giveat this has long been possible and does not diffen

the tax treatment of other expenditures relatedetuployee health and most fringe benefits, the
preferential tax treatment of employment-based VEgtttes exclusively to the employees (Pedersah et
2011).
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3 Theoretical framework

This section accounts for the economic literaturéh® demand for private health insurance andfieste
on the use of health care services in order tobkstathe theoretical framework for the analyses
undertaken in the empirical chapters of the thdsisteality, the decision to take out private healt
insurance as well as the use of health care serdoe most likely based on dynamic optimization by
individuals. However, given that the main focustwé thesis is empirical, it is judged that staticdels

will meet the case.

The predominant share of the theoretical literaturgrivate health insurance applies directly tbirsgs
where private health insurance provides the primgoyrce of coverage and the choice is between
purchasing private health insurance and going unéas This type of private health insurance may be
classified as principal private health insuranddljfn accordance with the definitions outlinedsiaction

1.1. Although the institutional setting of PHI @if6 considerably from that of voluntary private Ittea
insurance (VPHI) in universal health care systetns, theoretical framework developed to model the
decision to purchase insurance and its effect eruie of health care services may reasonably bedrg
to be applicable to VPHI in universal health caystsms, although to varying degrees. Moreover,rgive
that no independent theoretical framework has wsnbdeveloped specifically for VPHI in universal
health care systems, the various models develapéei context of PHI appear to be the best possible

alternative.

The section is organised as follows. Section 3cbaats for some general models the individual deman
for PHI, and accounts for their implications innerof the demand for the various types of VPHI thay
exist in universal health care systems. SectionsBiamarises and compares the different angles of
approaches taken in the theoretical literaturehenemployers’ decision to offer PHI, which is s¢en
differ fundamentally from the individual demandné&ily, section 3.3 accounts for the various chanel
through which PHI may affect the use of health cEevices, and discusses their relevance in ralétio

VPHI in universal health care systems.

3.1 The individual demand for private health insurance

The individual demand for health care is highlyiable and unpredictable given that illness striges
random, which necessitates some sort of insurareghamism in the financing of health care services
(Arrow 1963). This section lays out various modefsthe individual demand for PHI. The models

accounted for in this section are all based on ebepeutility theory, which is the framework most
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frequently used to model choice under uncertaintihe literature (Machina 2008) Sections 3.1.1-3.1.3
account for the original models of the individuabntand for PHI under different informational
assumptions. Section 3.1.4 discusses the implitataf the models in terms of the demand for the
different types of VPHI that may exist in universedalth care systems, and accounts for a thedretica

contribution that explicitly models the demand doiplicate VPHI.

3.1.1 Model with symmetric information

The classical one-period model of PHI demand wytinreetric information between the insurer and the
insurance taker was developed by Friedman and Sa{&@)8). Subsequently, some variation of the
model has been included in popular health econoteixbooks such as Zweifel and Breyer (1997),
Santerre and Neun (2010), and Cutler and Zeckh42860). The presentation in this section follotws t

exposition in Cutler and Zeckhauser (2000).

Individuals are assumed to fall ill with the probigyp O < p < 1 and remain in good health with the
probability 1 -p. The probabilityp is known by both the individuals and the insurieg, there is
symmetric information. The cost of medical cardllifis m, and treatment is assumed to restore ill
individuals to perfect health (i.e. the non-finactonsequences of illness are ignored). Insurance
contracts are assumed to provide the fixed amdumboeym in the event of iliness, which is also known
as indemnity insurance. The independence betweeadiual use of medical care amdmplies that ex
post moral hazard is assumed away. Moreover, theaais are characterized by the risk rated actiari
fair insurance premium = p - m All individuals are assumed to have a stablatytilinction which is
additively separable in the arguments weglénd final healtH[.]. In other words, the marginal utility of
income does not depend on the health state, angtitite function does not change as health or meo
change. The utility function is assumed to satibfypropertiet)’ > 0 andU” < 0, which is equivalent to
the definition of risk aversion under uncertainfnally, individuals without insurance are assunted

have sufficient income to pay for care at the pofrdemand when ill.

The assumption that treatment restores the indibithuperfect health is modelled by letting finalalith
be a function initial health and medical care, wttex 0 indicates a healthy individual add: 1 indicates
an ill individual, so that[1,m] = H[0,0]. The expected utility functions for individsavith and without

PHI may then be written as:
V, =(1- pl(y -7 H[00])+ pu(y - mH[LM])=U(y - 7) (3.1)
V,, = (- pl (v, H[00]) + pu(y-mH[LM]) = (L~ p)u(y)+ pU(y -m) (32)

where the subscriptsandN denote insured and not insured, respectively.

131t is, however, acknowledged that the demand favape health insurance may also be modelled based

alternative models of choice under uncertaintyhsag prospect and regret theory (Marquis 1996).
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The expected utility of an individual without PHlambe approximated by Taylor series expansion taken

about the level of income net of the insurance puent*

V, =U(y-m)+U'(U"/20")r(m- ) (3.3)
whereafter the value of PHI can be calculated as:

(v, -v,)u'=(/2)(-u"/u")r(m- ) (3.4)

The expression to the left of the equal sign inatign (3.4) is the difference between being uniedwand
insured scaled by the marginal utility of paymeottrisk removal, while the expression to the righthe
benefit of risk removal. Evaluating the expresstated in equation (3.4), it is seen that the beatPHI

is determined by the coefficient of absolute riskraion (U” /U") and the variance in the cost of care if
uninsured. Since both of these terms are posithdeuuthe given assumptions, the expected utility wi
fair insurance is greater than the expected utityrout insurance in this model. Moreover, theueabf
PHI and hence the demand is seen to increase vattiégree of risk aversion and the variance ottse

of medical care. This implies that the demand fidt €overing catastrophic losses should be greatar t

the demand for PHI covering low variance losses.

The intuition behind this result is that having @< to fair insurance, risk averse individuals gred
smooth the marginal utility of income by transfegiincome from the healthy state, where the margina
utility of income is relatively low, to the ill ste, where the marginal utility of income is relali high. In

this way, the demand for PHI has traditionally beeterpreted as a demand for certainty, and the
purchase of PHI is equivalent to accepting a seefain loss, i.e. the insurance premium, in otder

avoid the risk of incurring a larger loss with teme expected utility (Friedman and Savage 1948).

Nyman (2003) suggested an alternative approach ddeling the demand for PHI. Following this
approach, the decision to purchase PHI is madeobyparing the expected utility gain from the income
transfer in the ill state to the expected utilitgd from paying the insurance premium in the hgaitate
rather than comparing the expected utility with avithout PHI, respectively> Given that uncertainty
occurs both with and without insurance, risk av@rss only expected to play a minor role in the dath
for PHI according to the approach. The essenceHbtiiis becomes a redistribution of income rathant

elimination of risk (Nyman and Maude-Griffin 2000lyman 2003). A central part of this alternative

% Taylor series expansion about the level of incorieof the insurance premium, from eq. (3/)~ (1 -p) [U(y -

7)) + Uz + (12U 7% + p[U(y - 7) - U'(m-z) + (1/2)U”( m - 7)?]. Collecting terms, this simplifies gy~ U(y - z) +

U{(Q - p)z - p(m-z)} + (1/2)U" {(1 - p)z*+ p(m - z)%}. The term (1 )z - p(m - 7) is zero. The term (1p)z*+ p(m

- 7)% can be expanded as (p)z° + pnf - 2pmr + pz°. Sincepm = =, this simplifies topnf - z°= z(m - z) (Cutler and
Zeckhauser 2000).

15 The alternative approach of Nyman (2003) may lmvshto be mathematically equivalent to the classitadel

of PHI demand when individuals use the same amofumiedical care regardless of their health status.
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theory concerns a decomposition of increased usealth care services induced by PHI into ineffitie
ex post moral hazard and use that is due to aciegffitransfer of income from the healthy to theds

will be accounted for in section 3.3.4.

3.1.1.1 Access value

The assumption that individuals without PHI hav#fisient income to pay for health care at the paht
demand when ill implies that the income elasticifythe demand for health care is zero. This istlera
strong assumption, which is at best questionabte M2za (1983) has developed an alternative model
based on the assumption that health care is a hgouod, which implies that more of it will be denakea
when PHI is available. This model takes into actdhbat individuals without PHI are not always atie
pay for health care at the point of use when itid ahat some health care costs may in fact notroccu
without insurancé® The implications of individuals with and without Phbt necessarily using the same
amount of health care when ill for the demand fiat Rere further developed by Nyman (1999b). More
specifically, Nyman (1996b) argued that in addittorproviding protecting against financial risk, IRkl
then also valued for giving access to health daaé would otherwise be unaffordable, i.e. it hacéss
value’. The access value is greater for individualth limited financial resources, since for these
individuals, the alternative to purchasing PHI mesll be to go without treatment in the ill statehigh
implies that the financial loss associated withals is limited. In addition, PHI that covers expes

procedures may reasonably be expected to haveegeeatess value than PHI covering smaller losses.

3.1.2 Model with one-dimensional private information andadverse selection

The notion that one-dimensional private informatioay cause adverse selection in various markets was
introduced by Akerlof (1970), and the classical eloof adverse selection into insurance based d&n ris
was subsequently developed by Rothschild and &tidl®76) and (Wilson 1977).

The presence of one-dimensional private informatimay be incorporated into the framework of the
model developed in section 3.1.1 by replacing tksumption of symmetric information with an
assumption that individuals know their probabitifyfalling ill, and hence their expected healthecaosts,
while insurers do not have this information (oreafatively that insurers are not allowed to uss thi
information when setting their premiums). The pagioh is assumed to consist of two different risk
types. High-risk individuals who fall ill with therobability 0< p™ < 1 and remain in good health with the
probability 1 -p", and low-risk individuals who fall ill with the pbability 0< p- < 1 and remain in good
health with the probability 1 -, wherep™ > p-. The cost of medical care remains the fixed amaodint
moneym, but now PHI contracts allow individuals to chotetween different coverage levels denoted by
c(m) rather than dictate full reimbursement. Each itligl can only buy one PHI contract, i.e. there is

price and quantity competition.

% The main point of de Meza (1983) was to show Bidt may have non-trivial effects on the use of treahre

even in the absence of moral hazard.
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If there was symmetric information, i.e. the prolities of falling ill were known by both individus and
insurers, both risk types would be offered to pasehPHI at the risk rated actuarially fair premiufis

p™ - c(m)andz" = p- - c(m) and both risk types would chose to purchaseciwerage in equilibrium.
However, when the insurers cannot discriminate aymihre individuals based on their probability of
falling ill, all individuals would be offered to pchase private health insurance at the premium? -
c(m), where ? =1 - g' + (1 -1)p" is the average probability of falling ill in thepulation. Other things
equal, high-risk individuals are willing to pay meathan low-risk individuals for additional coveragad
they will therefore choose to purchase PHI congrdéicat provide more extensive coverage. In this,way

the presence of asymmetric information leads teees#vselection in a competitive insurance market.

Defining an equilibrium as a situation where, whiedividuals chose contracts so as to maximize their
expected utility, no contract makes negative exgkptofits and no contract outside the equilibraahof
contracts would make a non-negative profit if affibrit is relatively straight forward to establigtat if
there is an equilibrium in a competitive insurant@ket with private information, it must be a sejbisig

equilibrium where the low-risk individuals purchasere comprehensive coverage than the high-risks.

Figure 3.1 shows that a pooling equilibrium wheothtrisk types purchase the same insurance corigract
not feasible. The horizontal axis represents nairite in the ill staté/V;, and the vertical axis represents
net income in the healthy stat,. The indifference curves of the high- and low-rigiividuals are

denoted byJ" andU", respectively, an&F is the fair-odds line where insurance contractskreven.

Figure 3.1 Pooling equilibrium in market with one-dmensional private information

W,

W,

Source: Rothschild and Stiglitz (1976), p. 635.
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Suppose that the contragt which is located where the indifference curveshaf high- and low-risk
individuals intersect the fair-odds line, is a pogl equilibrium. In this case, the conditions thnat
contract makes negative expected profits, and méract outside the equilibrium set of contracts ldou
make a non-negative profit if offered must hold.wéweer, it is seen from Figure 3.1 that the second
equilibrium condition does not hold, because tligi@ contracts, which is preferred ta by the low-risk
individuals and makes a positive profit when pusdthonly by the low-risk individuals. Hence, there
cannot be a pooling equilibrium in a competitivestirance market with one-dimensional private
information.

Figure 3.2 shows a separating equilibrium wherealifferent risk types purchase different contracts.

Figure 3.2 Separating equilibrium in market with one-dimensional private information

W,

W,

Source: Rothschild and Stiglitz (1976), p. 636.

The fair-odds lin€EF is replaced b¥H (with slope (1 ™)/p") andEL (with slope (1 -pY)/p"), which are
the fair-odds lines for high- and low-risk indivials respectively. In this model, the high-risk widuals
prefer the contract™ and the low-risk individuals prefer the contrgtboth of which provide full
insurance. However, high-risk individuals will alparchase the contragtif it is offered, which would
cause the profit of this contract to be negativel i is therefore not an equilibrium. Instead, tioaitract
a" is the most preferred contract for the low-riséiiduals that does not attract the high-risk imdiixals.
Hence, the set of separating contraet§of) makes up the only possible equilibrium in the petitive

insurance market with asymmetric informatfénn this equilibrium, the high-risk individuals engb in

 This point is formalised in Wilson (1977).
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their preferred plans with complete insurance cager while the low-risks purchase less than complet

coverage.

It may also be the case that there is no equilibrio the competitive insurance market with private
information. This may be seen by considering treuiance contragt in Figure 3.2. This contract is
above theU" indifference curve througlk' and also above)” and would hence be purchased in
preference to either” or o" if offered. Ifp makes a profit when purchased by both groupsi/liupset the
potential equilibrium of ¢™,o"). The profitability ofp can be shown to depend on the composition of the
market. If there are sufficiently many high-risklividuals forEF to represent the market odds, tiseill

not make a profit and the separating equilibriufio") remains. If there are relatively few high-risks s
that the market odds are representedEB3; thenp will make a positive profit. Given that/{,a") is the

only feasible equilibrium, the competitive insuramarket will not have any equilibrium in this case

In general, an equilibrium is less likely to exigten the costs to the low-risk individuals of pagliare
low because there are relatively few high-riskthim population and/or the difference in the prolitstonf
falling ill between high- and low-risks is small; the costs of separating are high because theisks-

are very risk averse (Rothschild and Stiglitz 1976)

The predictions of the simple one-period model t®ed by Rothschild and Stiglitz (1976) have been
shown to extend to more general frameworks in abminof studies. Among others, Chiappori and
Salanié (2000) conjecture that the basic intuitibrthe model remains valid in a dynamic settingd an
Chiappori et al. (2006) show that the predictiomd¥erse selection in competitive insurance mankéts
one-dimensional private information is robust tmoing the restriction on the number of risk typesl
their distribution, and introducing multiple leved§losses. However, other studies have shownsttiaie

of the predictions may change in slightly differesattings. Feldman and Dowd (1991) and Cutler and
Reber (1998) have developed models with a contimadstribution of risk in the population rather tha
two risk types and shown that adverse selection caarge the market for generous insurance polioies t
break down as a consequence of a dynamic procesisisicase, the low-risk individuals will end up i
their preferred plans, while the high-risk indivadsi end up in less generous plans than is optinealtfie

opposite sorting of adverse selection).

3.1.2.1 Supply-side restrictions

Insurers and regulators can impose various measupgder to counter adverse selection into PHItiu
and Zeckhauser 2000). A common countermeasureviersel selection is screening, where the insurance
company seeks to uncover whether a potential apylis a high- or low-risk individual in order tisk

rate the premium based on the acquired informatianforce eligibility requirements. Likewise, lavgk
individuals may signal their risk type to the ins& in various ways, such as agreeing to take on
coinsurance or deductible clauses. Another potestigply side response to adverse selection is to

exclude existing conditions from coverage, whichymaake the insurance contract less attractive for
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individuals who are generally in bad health. Al@ngimilar line, insurance companies may also attemp
make their contracts more attractive to low-ris#tividuals, e.g. by including discounts on fitnefigbs,

thereby indirectly discouraging adverse selectita PHI.

In either case, it must be kept in mind that a ss@e/ condition for adverse selection to occuhét t
premiums are set based on the average probalbilithess within the population. If premiums areki
rated or there are eligibility requirements in glgareventing high-risk individuals from enteringeth

market, then the relationship between the prolgtfifalling ill and the demand for PHI is ambigis

3.1.3 Model with multi-dimensional private information and advantageous selection

There is general agreement that when individual® lmivate information on multiple dimensions, the
relationship between risk type and the chosen lef/gisurance coverage can be of any sign (Chiaggbor
al. 2006; Hemenway 1990; de Meza and Webb 200liedwgt al. 2007; Fang et al. 2006; Fang et al.
2008). While the literature on multi-dimensionateinsional private information in insurance markgts
still at a developmental stage, several promisorgributions within the recent decade implies thit on

the edge of becoming a well-established part ofettenomic literature on PHI. The model presented in
this section follows the simple conceptual framewair Fang et al. (2006; 2008). It is noted to lEadial
equilibrium model in the sense that it analyses phechase decision of the individual assuming a
particular equilibrium (i.e. a set menu of insummontracts) and not a full equilibrium model inigvh
insurers compete by offering different contracthisTis sufficient to capture the idea of advantageo

selection into PHI when individuals have privat®imation on multiple dimensiort8.

Like in the classical model of PHI demand introdlida section 3.1.1, individuals fall ill with the
probability 0< p < 1 and remain in good health with the probabilitydl In addition, they are assumed to

11® The individuals

differ on some other vectoy, that may also affect their probability of purcingsPH
know their probability of falling ill as well as & ), while the insurers do not have any of this

information. Hence, the individuals have privat®imation on multiple dimensions.

The literature generally considers risk preferertoebe the main source of advantageous selection in
PHI (de Meza and Webb 2001; Finkelstein and McGa006; Hemenway 1990; Jullien et al. 2007). This
section therefore starts out by interpretjnas risk aversion and showing that the probabilftinsurance
purchase)(p,)) is increasing irp and yin this case. In order to deri¢p,)) whenyequals risk aversion,

consider an individual with a constant relativé @sersion utility function:

18 Moreover, a full equilibrium model of an insuranwerket with multi-dimensional private informatioloes not
yet exist (Fang et al. 2008).
¥ In the model with one-dimensional private inforinatpresented in section 3.1.therisk typep is the only

dimension of heterogeneity agds implicitly assumed to be constant in the pofota
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u(y)= j’_y (35)

wherey denotes wealth andis the parameter of relative risk aversion. Likethie model introduced in
section 3.1.1, the cost of medical care restoflirigdividuals to perfect health amountsrtg and private
health insurance covering the fixed amount of momeiy the event of illness may be purchased at the

price ofz.

The expected utility functions for individuals widmd without insurance may be written as:
Vi(p.y)=U(y-n)+e (3.6)

V, (p.y)= (- pl(y)+ pu(y-m) (3.7)

where subscripts andN denote insured and not insured, respectively,eaisda fixed cost of taking out
insurance (e.g. search and administrative costsichwis logistically distributed in the populati@nd
independent op andy. Fang et al. (2006) showed that the probabiligt the individual purchases PHI

may then be given by the logistic expression:

_ exiV, (p. )]
A= o, (o) +exilv (poy] 2.

whereQ(p,)) is increasing irp andy.?° Hence, individuals with a higher probability of lfag ill and the
more risk averse are more likely to purchase PHmimdividuals have private information on these tw
dimensions. If the degree of risk aversion is nigght correlated with the probability of fallingl,ilthe
prediction of the model with one-dimensional prevatformation that the high-risk individuals purska

relatively more comprehensive insurance coverageuis reversed.

The model is generalised to take into account #a@antageous selection into private health ins@wanc
may in principle occur on any private informatidat is positively correlated with insurance coveragd

at the same time negatively correlated with risknimdelling the probability of insurance purch&Xe,))

as a reduced form function pfandy.?* One such potential source of advantageous seteistioognitive
ability (Fang et al. 2006; Fang et al. 2008; Bothetaal. 2008). Assume that, §) is distributed according
to a joint cumulative distribution functioR in the population, and let,f:|-) denote the CDF of risk
aversiony conditional on risk typ@. The marginal probability of purchasing PHI fogiaen risk typep

(after integrating oup) is given by:

2 It may be seen th&(p,)) is increasing ip by noting that the sign @iQ/sp is the same af(V' - VV)/dp, which is
given bys(V' - VM)/op = U(y) - U(y - m) > 0. To see thad(p,)) is increasing in, use the fact that for any >y there
is a strictly concave and increasing utility funeti/(-) so thatu(y; y) = v(u(y; y)).

% The dependence @f onc andx is suppressed for simplicity in what follows.

30



CHAPTER 1. Thesis introduction

Q(p)=[Q(p.y)dF,, (1 p) (3.9)

Fang et al. (2008) have shown that (3.9) cannehdeotonic inp if at least one element in satisfies the

following two propositions:
0] y is positively correlated with insurance coverage Q(p,)) is increasing iry.
(i) y is negatively correlated with rigk

The model outlined in this section is general ia sense that the assumed negative correlation éegwve
andp may arise either exogenously or endogenously; dbiss not matter for the results. Cutler et al.
(2008) have developed an alternative model whezartbre risk averse individuals are assumed to take

actions to reduce their risk, thereby endogenogsherating a negative correlation betwgamdp.

3.1.4 Application to voluntary private health insurance in universal health care systems

It is relatively straight forward to adapt the mtsdaccounted for in sections 3.1.1 to 3.1.3 todémand

for complementary and supplementary VPHI in unigerealth care systems, assuming that the coverage
of the universal health care system is fixed anogerously determined. This assumption may be argued
to be plausible in the shorter run, given thatsitially requires lengthy political processes to dgeathe

coverage of the universal system. However, foridaf@ VPHI the situation is more complicated.

More precisely, the various models may be adaptedupplementary VPHI by letting denote the
probability of contracting an illness for which tireatment is excluded from the universal healtte ca
system but covered by supplementary VPHI. For cemphtary VPHI, it is done by lettimgdenote the
probability of needing medical care which is subjeccopayment in the universal health care systath

m denote copayment rather than the total cost ofigakdare. Following this line of reasoning, ecomom
theory predicts that the demand for supplementarwell as complementary VPHI is increasing in the
degree of risk aversion and the variance of paysnantl copayments, respectivejor complementary
VPHI to have access value, the copayments in theergal health system would have to be greater than
the financial resources of the individual. Althoudis could happen in countries where copaymentesiak
up a large share of the total health expenditisesh as Switzerland, it is most likely not the cesey
often. Considering the scope for health-based setecOlivella and Vera-Hernandez (2006) have
extended the model presented in section 3.1.2nsider the demand for complementary VPHI and found
that individuals adversely select themselves immglementary VPHI when they have one-dimensional
private information orp. Along a similar line, common sense implies tie telationship betwegmand

the chosen level of supplementary and complemenBiyl coverage may be of any sign if individuals
have private information on multiple dimensions.wéweer, the type of model with multi-dimensional
private information and advantageous selection risyet been formally adapted to model VPHI in

universal health care systems.
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The demand for duplicate VPHI is less straight famdvto model, given that this type of VPHI does not
cover forced financial losses in the same sengtHhsbut rather treatments at private facilitiesahhare
also available free of charge within the univefrszdlth care system. Hence, it may reasonably bectaqg
that the demand for duplicate VPHI is somehow egldb the quality of the (typically) publicly pralad
health care or strong preferences for private giomi Section 3.1.4.1 accounts for a theoretical
contribution by Besley et al. (1999) and Propperlet(2001) that explicitly models the demand for
duplicate VPHI under symmetric information, emphasj the link between the quality of the universal
health care system and the decision to purchaskcaigpVPHI. Considering the scope for health-based
selection into duplicate VPHI, Olivella and VerarHéndez (2006) extended the model presented in
section 3.1.2 and found that one-dimensional peivetformation on health leads to a separating
equilibrium where the healthy individuals chooseadtly exclusively on the universal health care eyst
while the individuals in bad health purchase dugtécVPHI*

In terms of access value, it may be argued thakesiodividuals assign access value to duplicate VPHI
interpreted in the sense of access to private sdématment, given that they are eligible to reeeiv
treatment in the universal health care systemdfesharge (Jones et al. 2007). This would be tise ¢ar
individuals who would not have the financial resms to pay at the point of demand for treatment at

private hospitals in the ill state.

Finally, Propper (1993) has argued that some iddafs may not consider duplicate VPHI to be within
their choice set for political or ideological reaso These individuals, who may increase their ebguec
utility by taking out duplicate VPHI for medical ather reasons, but do not consider the option for
attitudinal reasons, are said to have preferersare captive to the universal health care sy$tare
idea that some individuals may be captive to thegarsal health care system has been extended fuoyhe
Costa-Font and Garcia-Villar (2009), who argued thea more risk averse individuals are also mdeelyi

to be captive to the universal system.

3.1.4.1 Model of the individual demand for duplicate VPHIitlhh symmetric information
Besley et al. (1999) and Propper et al. (2001) haeelelled the demand for duplicate VPHI under
symmetric information, emphasizing the link betweabr quality of the universal health care system

which is accessible free of charge at the poimteshand and the decision to purchase duplicate VPHI.

%2 The model developed by Olivella and Vera-Hernan(®806) considers duplicate VPHI as providing more
complete coverage than the universal health caeisy In this way, it does not differ conceptudittyn the model
with one-dimensional private information and adeesslection presented in section 3.1.2, and isribtisccounted
for in detail in this section.

% Although the scenario is less likely, captivity ynhowever, also occur the other way around, sbititviduals

holding beliefs that are critical of the univerbahlth care system are inclined to go private.
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While the quality of the universal health care egstis thus of central importance in relation to lohape
VPHI, the exact definition of quality within thealen of medical care is not straight forward. Onegidle
and generally accepted approach is to assessyga#ding the dimensions of organisational structure,
process, and the medical results (Donabedian 2@0%)ther option is to define quality as the waiting
time for non-urgent medical care, i.e. in realityia access, given that this is often mentioned ahief
concern in universal care systems, or as amengied) as better food and private rooms (Besley. et a

1999). There is no need to be specific about thtke current model.

Like in section 3.1.1, individuals are assumed dot@act an illness which can be treated in thegbeiv
health care sector with the probabilgy ] [0,1], which is known both by the individuals athe insurer.
Medical care is available in varying qualities, dexd byqg O [g,a]. Il individuals may receive one unit
of medical care of qualit® from the universal health care system or altevetipurchase one unit of
their preferred quality of medical care in the ptiv sector. Assuming that quality of care is a rarm

good, the quality of private sector care must beasdt as high as that of the care available irutheersal

health care system, otherwise there would notinarket for it.

The utility function of a healthy individual witim¢omey is denoted byJ(y), and the utility function of an
ill individual with incomey who receives medical care of qualitys denoted bw(q,y). Both are assumed
to be concave in income. Moreovey,(-) is assumed to be equal to or greater than zenmhwmplies

that quality of care is a normal good. Income suased to be continuously distributed with finitgppart

between fy, y].

The individuals may purchase duplicate VPHI thanhkairses the cost of private sector care in theteve
of illness. Given that the privately insured halready paid the premium before falling ill and tHase a

zero-cost of treatment at the margin, it is evidiwat they will choose to receive medical care e t
quality q=q in case of illnes$ The duplicate VPHI contracts are priced accordimga risk rated

actuarially fair insurance premium, including a tiplicative loading factop.

The expected utility functions for individuals widmd without duplicate VPHI may then be written as:

V,(p.a.y. 8)= - p(y - Apa)+ pu(a. y - Apa) (3.10)
V, (p.Q.y)= (- pu(y)+ pu(Q.y) (3.11)

where the subscriptsandN denote insured and not insured, respectivelyviddals purchase duplicate
VPHI if and only if:

% |n this regard, the model differs fundamentallgnfr the classical model of principal private heattaurance
demand outlined in section 3.1.1, which assumedyanvaral hazard by modelling the expenditure lenekls
independent of insurance status.
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Vi (p.a,y. 8)2V, (p.QY). (3.12)

Assuming that there is an income Iev@IDb/,f/], where individuals are indifferent between takiog

duplicate VPHI and relying exclusively on the unia health care system, Besley et al. (1999) have

shown that:
0] All individuals with income abovey will demand duplicate VPHI.
(i) ¥ is non-decreasing iftandQ.

Where the cut-off income levdl is defined by:

(- p)(y - Boa)+ pu(a, 5 - Apa)=(1- p)u (9)+ pu(Q. 9) (3.13)

In order for the result in (i) to hold, it must tiee case that the left side of equation (3.13)ciases faster

than the right side as a function §ffor a givenp. Differentiating each side of (3.13), this is fouto be

true if:
(- pW, (y- Bpa)+ pu, (g, y- Bpa)> [L- P, (9)+ pu,(Q. 9) (3.14)

That this inequality holds follows from the assuiops thatU(-) andu(-) are concave in income and that
u(-) has a positive cross-derivative. Hence, indiald select themselves into duplicate VPHI based on
their incomes because the universal health catersylémits the quality of health care availabletiwihe
latter being a normal good. The result in (ii) éols by totally differentiating (3.13) and solvingrfthe
relevant variables. These results imply that theofuincome level for individuals to purchase dapte
VPHI may increase with the quality of care avaiablithin the universal health care system and the
loading factors. Tax subsidies may be modelled/as 1, wherea$ > 1 is the more standard case of
administrative costs. Like in the model of the dathéor PHI outlined in section 3.1.1, the effectpadn

the probability of purchasing duplicate VPHI is agumus when symmetric information implies that each

individual's probability of falling ill is reflectd in their insurance premium.

Finally, it is noted that in reality it is usuallyso possible to purchase medical care in the farisactor at
the point of demand if uninsured, which should thasncluded in the expected utility without insuce
(Propper 1993). However, given that this issuerfg/et been addressed in the theoretical liteeatamd
that it is questionable how many individuals adiuahoose pay out-of-pocket for private care, ingt

considered further here.

3.2 The employers’ decision to offer private health ingrance
Employer behaviour as regards the provision ofgtéwhealth insurance is surprisingly little exptbie

economics, and the existing literature is char&sdrby several different angles of approache®rattan
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a unified approach (Currie and Madrian 1999). Inssmuence, this section summarises and compares the
different angles of approaches taken in the litegatather than presents each theoretical modadtail.
Regardless of which approach is taken, the emptoykercision to offer private health insurance dife
fundamentally from the individual demand in thatamg other things, the one making the decisiorots n

necessarily the one covered by the insurance.

The theoretical literature on the employers’ dexisto offer private health insurance is developed
exclusively within the setting of principal privaltealth insurance (PHI) providing the primary seuof

coverage, i.e. in the US. However, it may be argihed the reasoning behind the various approaahes t
thinking about the employers’ decision is also aaille to VPHI in universal health care systems,
although to varying degrees, given that the tradbefween wages and PHI and the employers’ cost

advantage in the provision of VPHI are universal.

The remainder of the section is organised as fald®ection 3.2.1 accounts for the reasoning bethiad
frequently stated argument that one of the mairsaes for employers to offer PHI as part of the
compensation package is that they may have a deahtage over employees in the provision of private
health insurance. Section 3.2.2 considers emplgy@evision of PHI within the framework of
compensating wage differentials, assuming thatptogision of PHI is determined by employers with a
view toward minimising their total labour costs gdb to maintaining the employees’ utility at thevél
required to keep the firm competitive in the labouairket. Section 3.2.3 discusses how the employers’
decision to offer PHI may be modelled by aggregptime preferences of the employees through union
bargaining, and accounts for how this approactediffrom the theoretical framework of compensating
wage differentials. Section 3.2.4 discusses howl@yep provision of PHI may also be considered withi
the health capital framework. Finally, section 8.2ccounts for potential effects of PHI on varitalsour
market outcomes, such as turnover and absenteeisSitlh may cause employers to include PHI in the

compensation package even in the absence of engdoyemanding it.

3.2.1 Employers’ cost advantage in the provision of privee health insurance

This section follows the exposition of Currie anadiian (1999) in accounting for how employers hgvin

a cost advantage over employees in the provisioRHif may encourage employer provision of PHI.
Employers may have a cost advantage in the provisid®HI either because they have a cost advantage
over employees in the market for PHI or becausel@mpent-based contracts are subject to preferential

tax treatment.

Employee preferences for employment-based rathaar thdividually purchased PHI may be analysed
within the framework of Figure 3.3, which shows thdividual choice of how to allocate the after-tax
compensation between PHI and wages when employegsmployers face the same price of PHI,
denoted by Ry, and there is no special tax-treatment of employrased contracts. The shape of the

indifference curve reflects the employee’s prefeesnfor the tradeoff between wages and PHI. The
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optimal allocation for the employee depicted inUfey3.3 is (W*, PHI*), where the indifference curige

tangent to the budget restriction.

Figure 3.3 Allocation of after-tax compensation beteen PHI and wages when employees and
employers face the same price of PHI

Wage
compensation

W* _______________
U

«—— Individual
budget constraint

PHI

PHI* W/Ppy

Source: Currie and Madrian (1999), p. 3364.

If employees can purchase PHI at the same prieengdoyers, they will be indifferent between recegyi
(W*, PHI*) and an alternative compensation of W d@1dl = 0, because they can replicate their preferre
compensation by buying PHI = PHI* at the price W-(V*)/Ppy in the private markéf Hence, a
possible reason for employees to prefer that teeiployers take out PHI on their behalf rather than
having to buy it on an individual basis is that &mployers have a cost advantage in the providiéto.

This situation is shown in Figure 3.4.

In figure 3.4, the employees can use their wagepemsation to purchase any combination of PHI and
other consumption goods along the individual buagetstraint. Given that employers can purchase PHI
at the price of By < By, the combinations of insurance and other consumpbods available to the

employees expand to those along the employer budgestraint if employers purchase PHI on behalf of

% On the other hand, if the employer provides thengrlevel of PHI coverage (this could happen if pers do
not know the preferences of their employees, amoifi-discrimination laws prohibit employers from itak into
account that employees have heterogeneous preésjeand the employee cannot ‘sell’ excess insurangerage
(B > B*), or if the employee cannot incrementallypplement deficient insurance coverage (B < B*)pkayer

provision of PHI makes the individual worse off.
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their employees. The consumption bundles alongethployer budget constraint are only available to
employees with employment-based PHI and cannogepkcated by the employees in the private market.
Hence, employees may reach a higher level of wfiit receiving PHI as part of their compensation
package. Moreover, depending on the magnitudeeofiitierence betweensR and Ppy;, employers have

some leeway for choosing other combinations of waaygd PHI than the one which is preferred by an
employeeand still make that employee better off than haddwived the wage compensation W and

purchased PHI in the private market.

Figure 3.4 Allocation of after-tax compensation beteen PHI and wages when employees face a
higher price of PHI than employers

Wage
compensation

«— Employer
budget constraint

PHI

Individual —— >
budget constrain:[

PHI*  PHI'  W/Ppy W/P o

Source: Currie and Madrian (1999), p. 3364.

The literature has provided several reasons ashp @mployers may have a cost advantage over
individuals in the provision of PHI (Gruber 200@®or one thing, the preferential tax treatment of
employment-based PHI found in some countries miacta€omposition of the compensation package in
favour of PHI by expanding the consumption posibflet disproportionately in this direction, a®aim

in figure 3.4. Moreover, employers may have a eastantage in the market for PHI for several reasons
First, some individuals who would increase the agercost of PHI in the market for individually
purchased policies when premiums are not risk régadh as pensioners and long-term ill), are exadud
from the risk pool when insurance is offered thioubge workplace. This may be reflected in lower
premiums in the market for employment-based grawmracts. Second, group purchase of PHI has the

potential to reduce adverse selection and lowerirgdirative costs through pooling. The benefit frask
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pooling implies that larger firms are expected &rhore likely to insure their employees than smalle

firms. Third, employers have more negotiation pothan single individuals due to bulk purchasing.

In the context of VPHI that co-exists with a uns@rhealth care system, the insurance premiums opake

a negligible share of the total compensation pagkagnd the employees may reasonably be expected to
value this type of insurance less than PHI thaviges the primary source of coverage. These difieze
may be expressed within the framework of figures@hd 3.4 by drawing the budget constraint and the
indifference curves flatter, in which case the ewpks prefer to spend less on VPHI. However, the
argument that employees may prefer their emplote@surchase insurance on their behalf because the
employers have a cost advantage in this respedieapgqually well to VPHI in universal health care

systems.

3.2.2 Compensating wage differentials

The employers’ decision to offer PHI as part of tmenpensation package may also be analysed within
the theoretical framework of compensating wageeddiitials for fringe benefit provision (Goldsteimda
Pauly 1976; Feldman et al. 1997; Currie and Madti@89). This framework considers PHI as part of a
compensation package which may be used by empldgegttract and retain labour, and considers

explicitly the tradeoff between wages and PHI.

In a competitive product market, economic theorgdiots that firms minimise their total labour costs
subject to maintaining the employees’ utility ae tlevel required to keep the firm competitive i th
labour market. Firms that offer too little competima will not be able to attract the desired amoamnd
quality of labour inputs, while firms that offerdanuch will be driven out of business by other canips
with lower labour costs. Hence, employers will offe combination of PHI and wages which is
commensurate to that offered by other firms drawitogkers from the same labor pool. In order to $tay
business, employers reduce wages with one unigdoh one unit increase in PHI costs, i.e. PHI id pa

for with foregone wages and explicit employee dbuations.

Figure 3.5 shows how employees will sort themseinasfirms offering different combinations of wage
and PHI based on their preferences within this éaork, assuming that the total compensation for
employees A and B is the same and that all empédigee the same tradeoff between wages and PHI. The
shape of the indifference curves reflects the eygae’ preferences for PHI, which are seen to vargss
employees in figure 3.5. The employees’ preferenmesemployment-based PHI may vary across
individuals depending on a variety of factors, umthg risk preferences, health status, and thdaditty

of alternative sources of PHI (discussed in sesti®i.1-3.1.3).

% For example, the value of employment-based VPHtasaip less than 0.5 percent of the average moagesv

for the permanently employed in Denmark (Statisiesmark 2009c; The Danish Insurance Associatidd20
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The combinations of wages and PHI offered in theketathus reflect a sorting of employees across
companies based on their preferences for PHI. Tinglayers’ condition for providing PHI is that the
price of a given level of PHI coverage is less tlaair reservation price for this level. Hence, the
employers’ decision of whether to offer PHI and himwch to offer thus depends on the price at which
they can purchase it in the market as well as teéepences of current as well as potential empleyee
(Feldman et al. 1997).

Figure 3.5 Sorting of employees across firms offerg different combinations of PHI and wages

Wage
compensation

Employee B

Isocost ——»
curve

Employee A

PHI
W/Pp

Source: Currie and Madrian (1999), p. 3374.

Finally, it is noted that the budget constraint dhd indifference curves are likely to be flattehem
considering VPHI that co-exists with a universaltie care system for reasons discussed in sectibh. 3
This implies that the employees prefer to allo@asenaller share of their wages toward this typerivfate
health insurance. Hence, offering VPHI as partefcompensation package most likely does not Heave t
same ability to attract and retain labour as afig@fPHI in the setting where the choice is betwesvrirty

PHI and going uninsured.

3.2.3 Union choice model

Goldstein and Pauly (1976) were the first to exghjidink employee preferences for employer prowisi

of PHI and the employers’ decision to offer PHIpast of the compensation package. The union choice
model developed by Goldstein and Pauly (1976) clemsithe employers’ provision of PHI as determined

by aggregating the preferences of employees thrangin bargaining.
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Assuming that the level of PHI coverage is decidedn by majority vote within unions, this model
predicts that employees are divided into groupsh viidbmogeneous preferences for the level of PHI
coverage in equilibriuri’ In such homogeneous groups, the optimum for thpl@mee with median
preferences is also the optimum for all other grougmbers. Hence, no employee will be motivated to
change union group. It may be seen that any equilibin which the members of the union groups are
heterogeneous in their preferences for PHI is estas follows. Assume that there are two types of
employees who differ with respect to their prefeesnfor PHI and that the optimal number of union
groups is two. If the employees are evenly divitbetiveen the groups, the median preferences in both
groups will be the same, and so will the level &fl Provided by employers. However, if one of the
groups were to provide a slightly higher level éflBenefits than the other, it would attract onpetyof
employees and reject the other type. This procésamtinue until a stable equilibrium is establesl, in

which the groups are homogeneous.

Unions as well as employers may benefit from agafiag preferences into single purchasing groups
rather than offering multiple plans each enrollimgsmaller number of employees for several reasons
(Bundorf 2002). For one thing, offering multipleapk lowers the benefits from risk pooling, and it
implies that unions may forego economies of saaledministrative costs and incur additional costsnf
contracting with multiple suppliers and collectiegnployee premium contributions. Moreover, favougabl
tax treatment of PHI is often contingent upon $gtig rules intended to guard against discriminatio

favour of highly compensated employees.

The framework of the union choice model is applieab employer provision of VPHI in universal héalt
care systems, although this generalisation of tbdahis subject to the reservation that the emp@sye
preferences for including VPHI in the compensapackage, and thus also the focus of the unions, are

most likely less pronounced in such a setting.

The union choice model differs from the framewoflcompensating wage differential in that unions are
assumed to aggregate the preferences of the ataffibf employees only, while the compensating evag
differential framework assumes that firms minimibeir total labour costs subject to keeping thenfir
competitive in the labour market, i.e. taking threfprences of potential future employees into astou
also. Another difference is that the insurance jwem are not passed on to the employees in the é&drm

lower wages in the type of models that considerdimployers’ provision of PHI as determined as an

%" The preferences of some types of employees willéighted more heavily than others depending orhvitoting
rule is applied. Majority voting implies that theeferences of the median employee determine thégioa of PHI.
Given that the distribution of wages is boundedte(leither by zero or by the minimum wage), the imedvage is
virtually always below the average wage. Hencegémeral, a model that uses majority voting will giei the
preferences of lower income employees more hedlvilg a model that determines on the provision dfttsed on

the preferences of the average employee (GliedZasal 2004).
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aggregate of employee preferences (Glied and Z10d4). Hence, the two approaches to firm decision
making do not necessarily lead to the same outcdrimally, the union choice model fundamentally
differs from decision making based on compensatiage differentials in that the decision of proviglin
PHI as part of the compensation package is asstonied made by unions rather than employers. In this
regard, it is noted that a common critique of then choice model is that it is debatable how diotiee
mechanism used to determine the employers’ pravigib PHI resembles actual decision making
processes within companies. In particular, the ragsion that unions arbitrarily decide on the emplay

provision of PHI has been argued to be unreal{&@mdman and Pauly 1976).

3.2.4 The health capital approach

The employers’ decision to purchase PHI may alsa@diesidered within the framework of the model
developed by Bolin et al. (2002). Bolin et al. (2D@xtended the health capital approach of Grossman
(1972) to include employers and found that they rap have substantial interest in investing in the
health of their employees, given that employees wate off work sick are costly in terms of sickness
benefits and lost labour. The channels through kvieimployers are expected to invest in the health of
their employees were not explicitly considered kolilB et al. (2002). However, it may reasonably be
argued that one option is for employers to purchi@si on behalf of their employees. The model
developed by Bolin et al. (2002) assumes that thpl@yer invests in the health capital of the emply
up to the point where the marginal gain in profiinh doing so equals the net marginal cost to the
employer. The marginal benefit of an investmentéalth is shown to depend on the technology used in
the employer’s production, i.e. whether it is labou capital intensive, as well as government ragoih.
Hence, governments can encourage employers totinvéise health of their employees e.g. by making
this subject to preferential tax-treatmeMoreover, in an uncertain world, risk averse emetgsyare
predicted to make larger investments in the heafttiheir employees (e.g. by taking out PHI) thaeyth

would in a perfectly certain world (Bolin et al. ).

3.2.5 Effects of employer provision of private health insrance on labour market outcomes

Finally, employers may include PHI in the compeiwsatpackage even in the absence of employee
demand for it, if potential labour market effectdll imply that doing so is more profitable thafifieoing
wages alone. An important labour market outcomeckvinnay be affected by employer provision of PHI
is job turnover. In the standard model of job twew individuals change job when the value of an
alternative job exceeds that of the current job.ewhPHI is attached to the job, however, turnover
involves not only changing jobs, but also changimgurance. Hence, the relative levels of benefid a
costs of the PHI available from different employeray reasonably be expected to impact the job ekoic
of employees and to reduce the overall turnovestaff if there are transaction costs associatet wit
shifting insurer (Currie and Madrian 1999). Theeeffon job choices, and thus also on the turnofer o
staff, is likely to be much smaller (or even nornstrg) for VPHI that co-exists with universal hiratare

systems than for PHI that provides the primary seuof coverage. Another reason that it may be
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profitable for employers to include PHI in the canpation package regardless of whether employees
demand it or not is in order to protect themselagainst the cost and uncertainty imposed by sicknes
absence, assuming that people get back to workeuigith PHI coverage. This argument is centrahia
employers’ decision to offer duplicate VPHI in s&fs where the main benefit this is quicker acdess
some elective procedures than is available withi universal health care systems (Borchsenius. et al
2010; Pedersen 2011). Following this line of thinki Grepperud and Iversen (2011) have argued that
companies with a large share of employees in badtthend those operating in industries exposed to
considerable health risks may be relatively moodinied to purchase duplicate PHI, i.e. adversectiele

at the company level. The argument was put forvilarthe context of duplicate VPHI. As for adverse
selection at the individual level, this relationsli$ based on an assumption of asymmetric infoonati
implying that the price at which insurance is offi¢to a company does not increase proportionalily wi
its expected use of the insurance. Another impbeaits the possibility that companies using spésea
labour, which is usually highly paid and hard tplaee in the case of illness, are more likely test in

the health of their employees by taking out PHgiagassuming that PHI reduces sickness absenceeThe
potential effects of PHI on labour market outcoraes not explicitly taken into account in the franoekv

of compensating wage differentials or the unionichonodel.

Finally, employers may use PHI to encourage sé#fesien of attractive employees into the compahy, i
the preferences for employment-based PHI are eteelwith other desirable characteristics (Curnd a
Madrian 1999). For example, it may be the case @éhgiloyees with children have stronger preferences
for PHI and are also less mobile. Thus, employarsattract employees who seek to establish a lemg-t
employment relationship by offering PHI. Howeven@oyer provision of generous PHI may also lead to
adverse selection of employees in bad health méocobmpany, if the employees who have the strongest
preferences for PHI are the ones who need it th&.nmthis case, it may be worthwhile for empley/ty
provide less extensive PHI coverage than the amiwamtwould minimise labour costs, in order to avoi

attracting an extraordinary high share of unheadtmployees.

3.3 Effects of private health insurance on health careise

This section accounts for how a number of novebtégcal contributions in economics predict that
private health insurance may change preventive wieliaand increase the use of covered health care
services through various chann®l&ike most of the literature on private health irmce, the theoretical

framework for analysing how private health insueraffects the use of health care services was

8 |n this regard, it is noted that while the stanid#reoretical approach to modelling the demandhtealth care
services is the Grossman (1972) model, in whiclividdals are assumed to invest in health capital damand
health care services in a similar way as they invebuman capital, a shortcoming of this approscthat the risk

aspect of the demand is not included. Hence, tlaisdh of the theoretical literature is not pursfigther hear.
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developed exclusively within the setting of PHIt luapplicable to VPHI in universal health careteyns

to varying degrees.

The section is organised as follows. Section 3a3dumes that individuals can affect their probgbdf
falling ill and discusses how PHI may lead to auaibn in preventive efforts in this case throughaate
moral hazard. Section 3.3.2 accounts for how PH} mduce ex post moral hazard in the use of health
care services for which the demand is price eldsstiowering the price patients are facing at thanpof
use, which is probably the most cited reason fot Head to higher utilization levels. While extan
moral hazard refers to the effect of PHI on actitivesindividual takes before his state of healtkniewn,

ex post moral hazard refers to the behaviour ofviddals once the health state is known (Zweifall an
Breyer 1997). Section 3.3.3 describes for how Pldi rimcrease the use of health care services through
financial risk reductions, i.e. because the dediggdl of utilization is greater under the finanaartainty
created by insurance than under uncertainty. Absgnilar line, section 3.3.4 accounts for how Rt
provides a fixed amount of money in the eventloki#s may also increase the use of health caressrv
by transferring income from the healthy to the Alh important distinction between ex post moraldrdz
and the effects described in sections 3.3.3 and &3that while moral hazard occurs only for Phitt
covers actual medical expenditures, thereby reduttia price that patients are facing at the pdinise,

the latter are shown to also occur for PHI thavjgles a fixed amount of money in the event of #isid.e.
indemnity insurance. While the emphasis of theiseds on consumer incentives, section 3.3.5 adsoun
for how PHI has the potential to affect the uséedlth care services by affecting the behavioutoztors
acting on behalf of their patients, i.e. supplieticed demand. Finally, section 3.3.6 discusses the
relevance of the various mechanisms through whittae health insurance may affect the use of healt
care services in relation to VPHI that co-existshwa universal health care system. This sectioa als
accounts for how institutional barriers and varioastrictions in the coverage provided by the pgeva

insurers may moderate the effect of VPHI.

Empirically, it is not straight forward to distinighh between the various mechanisms that may cadke P
to affect the use of health care services. Heheestringent categorisation of the various effeg{sressed

in this section may reasonably be regarded asardtieal construction, which is nevertheless irgéng,
given that the welfare consequences of additiosal differ for some of the mechanisms. Which of the

effects dominate in practice depends on the pdatigetting.

3.3.1 Exante moral hazard

Assuming that individuals can influence their priobigy of falling ill by undertaking various prevéue
and self-protective efforts, ex ante moral hazantdits the possibility that PHI reduces the incesdi for
prevention (Pauly 1986). The scope for ex ante mibazard may be shown to depend crucially on
whether insurance premiums reflect preventive digs/ (Ehrlich and Becker 1972; Zweifel and Breyer

1997). If insurance premiums reflect the effort ated to prevention and self-protection, the prilyate
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insured have the correct incentives to devote ireeguto prevention, because this reduces the pfice
insurance. In contrast, if insurance premiums doreftect the efforts devoted to prevention, thesance

of PHI may reduce the extent of prevention undemnakhereby creating ex ante moral hazard. Hence, e
ante moral hazard stems from an informational asgtnmhat occurs because the insurers cannot abserv
the actions undertaken by their customers, or atealiowed to use this information in setting their

premiums.

In general, it is debatable how well the theorétimadiction of ex ante moral hazard applies to PHI
covering adverse events with severe non-monetangarpuences (Kenkel 2000). The line of reasoning
goes as follows. Even if the individual has fulvecage for the monetary components of the lossectla
to iliness (i.e. medical expenditures and foregeamings), there will most likely still be an unimable
utility loss in the case of illness. One reasontfos is the pain and suffering that is usuallyoatsted
with illness, which cannot be insured against. Amotreason is that medical care cannot alwaysreeato

ill individual to perfect health. The presence lefge non-monetary consequences of illness, whithota
be insured against, suggest that the scope foosixmoral hazard, where PHI disturbs the incenttees
invest in prevention, is most likely small. Nevesttss, some individuals might still be at the margi

where having PHI matters to their prevention deaisi

Ex ante moral hazard may be interpreted as anretiigrin the sense that the single insurance tdkes

not take into account the effect of his or hersvengive efforts on the premiums paid by the other
members of the insurance pool (Gravelle 1988}iven that the monetary benefits of prevention are
external to the single individuals but impose aativg@ externality on the insurance company, a marke
solution to the presence of ex ante moral hazarfbrisinsurance companies to invest directly in
prevention. This insight may be used to explain whge employers offer health schemes and insurance
policies covering preventive health cafl@ the extent that employers take on the risk aidpctivity
losses caused by health problems and sickness caystis provides an incentive to invest in the

preventive and self-protective efforts of their éoyees (Kenkel 2000).

Moreover, if the individuals differ on multiple dansions that jointly determine the purchase of &htl
preventive efforts, the privately insured may exhibore prevention. As discussed in section 3.ari
possible source of such advantageous selectiorViRtdl is risk aversion, with the hypothesis beihgtt
the more risk averse individuals are both morelyike purchase PHI and to undertake prevention. In
addition, extending the framework to allow for therchase of PHI that covers preventive health care
services, it may reasonably be expected that Peéteases the amount of prevention as a result of the
substitution effect described in section 3.3.2 (#&eand Manning 2000). The theoretical predictimin

the relationship between prevention and PHI coveraghus ambiguous.

2 While most analyses implicitly assume that PHIuess the efforts devoted to prevention below whatoicially

optimal, the externality caused by ex ante morahtacould in theory be both positive and negatitenkel 2000).
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Hence, ex ante moral hazard is considered a theareption that cannot be ruled out for PHI aslwasl
VPHI in universal health care systems, althoughsobiect to considerable concern, given the savene

monetary consequences associated with illnesshvdaionot be insured against.

3.3.2 Ex post moral hazard

In many cases insurance contracts that providexed famount of money in the event of illness, i.e.
indemnity insurance, are not practically feasifilee reason for this is that medical needs are ulbt f
monitorable, and that different individuals withetlsame illness may have different optimal medical
expenditures, at least as far as the insurance aoyngan tell. Instead of indemnity insurance, insoe
companies thus tend to offer PHI contracts thatecdkie actual medical expenditures fully or partly,
thereby using medical expenditures as a signaheftitue medical needs (Cutler and Zeckhauser 2000).

This implies that individuals are not facing thd @wst of their use at the point of demand.

Within this setting, economic theory predicts tpavate health insurance induces ex post moralrdapa
the use of health care services for which the denmaprice elastic by lowering the price that paiseare
facing at the point of use, thereby leading to bightilization levels (Arrow 1963; Pauly 1974). time
terminology of economic demand theory, ex post mibaaard may thus be classified as the substitution
effect of people spending more money on health wéien its price is reduced by PHI. Hence, despite t
somewhat unfortunate terminology, ex post morakhdis not some sort of moral failure, but rather a

rational response to an economic incentive.

Along a similar line, it may be argued that thegemce of PHI may also affect the type or quality of
medical care that individuals choose to receiveumsng that the demand for quality is price elasttus

effect of PHI on the use of health care servicdsrimed ‘qualitative’ moral hazard (Pauly 1983).

Figure 3.6 shows the effect of the price changesedwy PHI on the use of health care services for
different price elasticities of the demand. In tb& side of Figure 3.6, the demand for medicalkeciar
assumed to be perfectly inelastic. This is refi@édig a vertical Marshallian demand curve denoted by
Dwi. In this case, the individual is seen to us® maedical care regardless of the price, i.e. therao
moral hazard. Examples of health care servicesvfoch the demand may reasonably be expected to be
price inelastic are bypass operations, chemotheam/other major treatments that are necessamdar

to survive but constitute considerable health risieanselves. In the right side of Figure 3.6, thendnd

for medical care is elastic; that is, the quardigynanded varies inversely with price. This is fld by a
vertical Marshallian demand curve denoted ky.[With elastic demand and PHI that reduces theefc
medical care to P = 0, the individual uses addiigiv"™* M) medical care because the marginal price
to the individual is zero. This additional use isost moral hazard. Hence, the price elasticityhef

demand may be used as an indicator of the potdatiatoral hazard.
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Figure 3.6 Demand for health care services and expt moral hazard
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Source: Folland et al. (2007), p. 165.

Moreover, it is seen from Figure 3.6 that the maaficost of producing the care exceeds the wilkrsgn
to pay for all units of care above’MHence, ex post moral hazard may also be defineatiditional use
which is valued less by the individual than thetaiproducing it (Pauly 1983). Considering the faes
consequence of additional health care use thauéstd moral hazard by comparing the gain from
receiving the care MaM” = °to the cost of producing the care’&M =%, it is clear that this will always
be negative. It may thus be argued that PHI giigesto a tradeoff between the benefits of risk apirey,

as accounted for in section 3.1.1, and the costsooél hazard.

However, despite the fact that moral hazard insertsedge’ between the costs associated with medica
care and its price, the presence of moral hazarntsélf does not necessarily mean that there isesom
correctable inefficiency. It may well be optimalhave PHI cover the incurred medical costs rathan t
some exogenous indicator of health in the casesewhealth is difficult to monitor correctly, andeth
effect of treatment is uncertain (Pauly 1983). Hgrex post moral hazard may be regarded as sorgethin
that reduces real income but cannot always be dede In addition, another issue related to the
evaluation of the welfare loss caused by ex posahi@zard is that given market solutions are heags
considered optimal within the health area, it is ¢clear that this situation should necessarily beduas a
benchmark for efficiency. In particular, the presenof altruism, equity considerations, and fiscal
externalities may well imply that the optimal usk health care services for the individual is not

necessarily where demand intersects with margivstisc
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3.3.3 Financial risk reduction

Besides ex post moral hazaRkll may also be shown to increases the use ofthealt services through
risk reductions, i.e. because the desired levdiedith care use is greater under the financiahiceyt
created by PHI than under uncertainty (de Meza 1988a-Hernandez 1999). This effect has been shown
to occur for indemnity insurance that provides»edi amount of money in the event of illness, ite. i
differs fundamentally from the ex post moral hazefféct of people spending more on health care when

its price is reduced.

The intuition behind the mechanism that causes tBHihcrease the use of health care services through
risk reductions may also be thought of as follo@snsider an uninsured individual. He could be sirftp
from an illness, but chooses not to seek mediaa taday in order to avoid feeling worse tomorravd a
already having used his income endowment. With Pidlever, the individual would have sought

medical care today (Vera-Hernandez 1999).

De Meza (1983) formalised the effect of risk redutd in a simple two-period model where individuals
have access to a perfect capital market which nnayigie a substitute, althout imperfect, for PHIL.eTh
probability of falling ill is assumed to be exogenly given and uncorrelated across the two periods.
Solving this model for the two periods and compgrihe use of medical care with and without PHI,
respectively, de Meza (1983) found that in mosesabe use of medical care in the ill state wakdrig
with PHI, assuming that medical care is a normadgddowever, it is possible to find cases where the
expected demand for medical is higher without PHER the probability of falling ill exceeds 50 pette

in the two-period model. To see this, considerratividual who is healthy in the first period. Whtre
probability of falling ill exceeds 50 percent, sumhindividual is guaranteed to suffer less thaaserage
amount of illness over a lifetime. Hence, if illsestrikes in the second period, savings allowshigher
health care costs than would be possible if thévididal had paid a fair insurance premium in both

periods.

Finally, it is noted that Pauly (1983) has showat issuming a constant propensity to devote indome
health care services regardless of health withénpibpulation; it is possible that PHI does not hamg
risk reduction effects on the use of health cargises at all on the aggregate level. However, with
empirical evidence suggesting that the demand daith care services takes this form, and knowimag th
other demand functions (e.g. constant income elggtiead to a positive income effect, this arguinas

to why risk reduction is not important does notegpto be very strong.

3.3.4 Income transfer
PHI has also be shown to increase the use of healéhservices by creating an ex post transfanaifme
from the healthy to the ill (Pauly 1968; Nyman aMadude-Griffin 2001; Nyman 2003). This income

transfer is what causes PHI to have access vadudisaussed in section 3.1.1.1.
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The framework used to illustrate ex post moral héiza section 3.3.2 assumed that individuals change
their use of health care services by moving aldvegMarshallian demand curve. No distinction was enad
between individuals who fell ill and those who réneal healthy. The framework outlined in this settio
assumes that some individuals pay the insuranceipne, remain healthy, and do not use any additional
health care servicé For example, if the probability of falling ill witn a given period is 0.25, then for
every four individuals with PHI, three would traesfncome to the one who fell ill. Assuming thag tse

of health care services increases with income, lwkgems plausible, part of the use of medical care
among the ill individuals is attributable to thartsfer of income from those who pay the insurance

premium but do not have any claims.

The conceptual difference between ex post moradtaaand the increase in use due to an income &ansf
may be through of as follows. The thought experimgmwhether an individual would pay the expected
cost of a treatment before knowing his health stabe example, assume that an individual has aonilec

of $25,000 and faces a one percent risk of failingf it was possible to contract for a speciimount of
treatment in advance of falling ill, the individuabuld choose to receive $50,000 worth treatmergrnwh
ill in return for paying an insurance premium of0$5With PHI that reduces the cost of treatmerzei@

the same individual would, however, use medicaé caorth $60,000. The ex post moral hazard in this
example is $10,000, which is the additional user dhre optimal amount of treatment that the indiadu

would contract for in advance of falling ill. Themaining overuse is due to the income transfer.

Figure 3.7 shows the effect of the income transfethe use of health care serviceg.iDthe Marshallian
demand curve for an uninsured ill individual, weaseen to use Mmedical care. Ris the demand curve
for an ill individual with PHI that pays off by reding the price of health care services to zero.aFwide
range of health care services, it may reasonablyrgeed that the willingness to pay when healthy
provides an inappropriate measure of their trueejaivhile the willingness to pay when ill and iresdir
most likely provides a better estimate (Nyman 20@8)nce, PHI causes the demand curve to shift out,
assuming that the individual has a greater willeggto pay for medical care when ill, and that PHI

enables him to pay for it due to the income transfe discussed above.

%0 Or more realistically, there is a distributionhafalth care use where individuals in the upperdritle distribution

receive a net transfer and individuals in the loemd of the distribution make a net payment.
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Figure 3.7 Demand for health care services and thiecome transfer

Price of
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Source: Nyman (2002), p. 117.

It is seen from Figure 3.7 that the income transfuses the individual to use additional“(MM")
medical care. Moreover, because the insurance aminpays off by reducing the price of PHI, the
individual demands additional (M M) medical care, but the willingness to pay for thiilitional care
reflects the reduced income from paying the premidence, the new demand curvg B kinked at the
point b, where the willingness to pay after theoime transfer equals the price for medical care owith
PHI. If the price of medical care had dropped exaogsly to zero, it is seen from Figure 3.7 that the
individual would demand F® medical care. This is more than the individualhwiHI, because the
payment of the insurance premium which is requiceeduce the price to zero reduces the incomeghat

leftover to use on medical care.

It is seen from Figure 3.7 that the willingnesp&y when insured exceeds the marginal cost of gindu
the care for all units of care up until®Nhduced by the income transfer, but are less thamarginal cost
for the additional (M- M®) units of care that are due to the price effeet, éx post moral hazard. The
total welfare effect of the additional use of mediicare induced by PHI is assessed by comparingdime
from receiving the care KabM to the cost of producing the caré’itM'. Which of the two areas is the
larger one depends various factors, among otherrice and income elasticity of the demand. Hence,

while it may be argued that the income transfenésely a reinterpretation of the increase in usetduex
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post moral hazard, it is clear that the welfaresegpiences of the income transfer are not captured b

Figure 3.6.

Finally, it is noted that the analysis of the inetransfer in this section takes its point of daparin an
ill individual, i.e. there is no uncertainty, exped utility theory, or contingent claims. Henceg tize of
the income transfer also depends on the probalofifalling ill. In particular, illnesses that oacwith a
small probability give rise to large income tramsfevhile illnesses that occur on a more frequesisare
associated with smaller income transfers. Thermigicome transfer if the probability of fallindg dquals
one (Nyman 2003). Hence, for health care servick®lware used on a frequent basis and primarily
associated with minor illness, such as medical klugs, prescriptions, dental care and the like efffiect

of the income transfer may reasonably be argubd wmall or even negative (Pauly 1983).

3.3.5 Supplier induced demand

The individual demand for medical care is assuntetet determined by both supply and demand side
factors. The effects of PHI on the demand side weresidered in sections 3.3.2 to 3.3.4. This sactio
considers the supply side, where doctors have pp®rtunity to induce demand because, as in other
markets for credence goods, i.e. goods whoseyuiitipact is difficult or impossible for the buyer t
ascertain, there are most likely considerably imi@tion asymmetries (Jurges 2007). In particulactals

are better informed about necessary and approhiagmoses and treatments than their patients fwikic
why the patients come to see them in the firstepléic health economic terms, supplier induced deiman
does not include doctors inducing appropriate taststreatments, but only tests and treatmentsatteat
not medically indicated (including flat-of-the carwnedicine) and are only suggested in order teeass
profits (Jurges 2007).

Supplier-induced demand is most likely to aris&ipayment system with fee-for-service, where dasctor
can generate additional income by inducing demdfwhrfs 1974). Inducement may occur after the
patients have contacted the doctors, when the doatform the patients about their health statud an
suggest a treatment. At this stage, doctors hageofiportunity to generate additional income from
inducing demand, although usually at some priceims of disutility from doing so. In fee-for-secei
systems where the fees are higher at private lasmt when treating privately insured patients;tds

are given an additional incentive to induce demambng the privately insured patients (Jirges 2007).
Moreover, the scope for inducing demand may beetga be better among the privately insured pagient
The reason for this is that at the next stage, atie patients decide on their compliance with the
recommendations of the doctor (also known as thguigncy decision), the privately insured patierdy m
have lower opportunity costs because of preferemtiatment. Hence, it is possible that part of an
observed increase in the use of health care serigcattributable to supplier induced demand foi &4

well as VPHI in universal health care systems.
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3.3.6 Application to voluntary private health insurance in universal health care systems
It is relatively straight forward to generalise trarious ex ante demand side mechanisms accounté f
sections 3.3.2 to 3.3.4 to model the effect of demegntary and supplementary VPHI on the use of

covered health care service, while the effect gilidate VPHI are more complicated.

3.3.6.1 Complementary and supplementary VPHI

Along the lines of section 3.3.2, complementary amplplementary VPHI may be shown to induce ex post
moral hazard in the use of covered health cardcgenby lowering the marginal price that patients a
facing at the point of use. The extent to whicls thccurs depends on the price elasticity of demand.
Moreover, the presence of institutional barrierghsias gatekeepers and various restrictions in the
coverage provided by the private insurers may naidethe effect of VPHI. However, potential for
complementary and supplementary VPHI to increasautie of health care services through financiél ris
reductions and income transfers as described itioge8.3.3 and 3.3.4, respectively, is most likely
minor importance. Firstly, for complementary ang@ementary VPHI to increase the use of covered
health care through an ex post transfer of incamm the healthy to the ill, the copayments or thstg of

the services excluded from the universal healtle sgstem would have to be greater than the financia
resources of the individual. Although this coulgppan in countries where copayments make up a large
share of the total health expenditures or the @mesmprovided by the universal health care system is
sparse, it is most likely not the case very of@acondly, it is noted that the scope for the reskuction
discussed in section 3.3.3 to increase the usealfihcare services is decreasing with the proibaloi
contracting an illness for which the treatment ievered by VPHI. Hence, to the extent that
complementary and supplementary VPHI covers rouigrwices that are used on a frequent basis and
primarily associated with minor illness, such aglival check-ups, prescriptions, dental care andiltee

ex post moral hazard may reasonably be expectee tioe dominant effect on the demand side.

3.3.6.2 Duplicate VPHI

Assessing the effect of duplicate VPHI on the usbealth care services is less straight forwardemi
that this type of VPHI does not cover forced finahdosses in the same sense as PHI, but rather
treatments at private facilities which are alsoilabde free of charge within the universal healtrec

system.

Considering first the effect of duplicate VPHI thadvers diagnostics and elective surgery at private
hospitals for procedures that are subject to soaiéng time when provided through the universalltiea
care system, this may be argued to depend on arothreg things the institutional setting and the
conditions of coverage. When the indications featment are the same whether treatment is financed
through the universal health care system or byidag@ VPHI and the demand for care is time inatasti
i.e. demand for a given treatmeshbes not depend on the waiting time, there is rasae as to why

duplicate should VPHI increase the use of health sarvices. Instead, it is possible that duplicéeéd|
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causes substitution by shifting use from the ursigkhealth care system to privately paid contacksle

the total use of health care services stays the.s@m the contrary, it is clear that duplicate VPids the
potential to induce moral hazard in the use ofthezdre services if the indications for treatmdffedfor
private insurance patients or the demand for cargme elastic, which is possible for some elective
procedures. Like for complementary and supplemgndPHI, institutional barriers and various

restrictions in the coverage provided by the pevasurers may, however, moderate this effect.

Next, considering duplicate VPHI that covers acdesspecialist care without prior referral fromengral
practitioner, its effect on the use of health csgevices is argued to be ambiguous due to two apgos
effects (Vera-Hernandez 1999). On the one sids,tyipie of duplicate VPHI may reasonably be expected
to increase the use of health care services mambugh ex post moral hazard as described in sectio
3.3.2. On the other side, it is also possible toktlof situations where the heterogeneity in vibigsween
different types of providers implies that duplica®®HI reduces the use of health care services as
measured by the number of visits. For example,idenshe case of a patient without duplicate VPHbw
has visited a medical specialist within the unigétealth care system. If this patient is disapgairabout

the received treatment, he may decide to alsoaigrivate specialist and pay the full price fdas thut-of-
pocket. On the contrary, patients with duplicate-WRre more likely to choose their preferred previd
the first time around, which implies that they Us&s health care services as measured by the nwhber
visits in this particular example. It should, howevbe emphasised that such behaviour is only Iplessi
for health care services for which it makes semseeteive the same service repeatedly. Hence, for
elective surgery at private hospitals, heteroggririthe services provided at public and privategitals,

respectively, is thus not expected to reduce teeofibealth care services among the privately acsur

In addition to generating moral hazard in the uisthe covered health care services, VPHI, dupliceste
well as supplementary and complementary, may asease the use of health care services within the
universal health care system for reasons discuasgelction 4.2.2.5. This effect of VPHI is referrdas
public moral hazard in the literature (Folland le2807; Stabile 2001).

The welfare consequences of VPHI in universal hegdire systems are thus considerably more complex
than those of PHI that provides the primary soun€ecoverage due to to the various mechanisms
discussed in this section. Moreover, additional plexity is added in section 4, which surveys theos

pros and cons associated with VPHI in universaltheare systems.
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4 Pros and cons of voluntary private health insurancen universal health

care systems

This section outlines the pros and cons of pritag@th insurance that is purchased on a voluntasishn
addition to the coverage provided by a universalthecare system (VPHI) and discusses the extent to
which the various arguments and theoretical prixgtistare supported by empirical evidence. The cecti

is not intended to constitute an exhaustive revaéthe literature, but rather to provide a backgbdior
placing the findings of the present thesis inta@ater perspective. As noted in section 3, therdimal

literature on VPHI is limited compared to that dAlRhat provides the primary source of coverage.

In accordance with the functional classificationtlioed in section 1.1.1, VPHI is classified as
complementary, supplementary or duplicate in retato the coverage provided by the universal health
care system in this section. Duplicate VPHI couesatments at private hospitals for treatments anat
also available through the universal health castesy. Given that duplicate VPHI is most frequentgd

to cover elective surgery at private hospitals,stlis considered as default in the following.
Complementary VPHI covers copayments for treatmémds are only partly financed by but delivered
within the universal health care system. Supplea@nYPHI covers treatments that are excluded frioen t
universal health care system. The exact naturehef types of health care services covered by

supplementary VPHI varies considerably across cimsit

The alternative functions that VPHI may have iratien to a universal health care system are ittt
within the framework of the medical triad in Figurel. Compared to the original medical triad, Feglirl

is extended to include both public and private tmeahre providers, as well as private insurersrivffe
complementary, supplementary, and duplicate VPldkpectively. Figure 1.1 shows that patients
contribute to the tax-financed health care systhrough taxes or social contributions. The universal
health care system reimburses a set of public gevsifor treating the patients when ill. In thigaed, it

is noted that the distinction between public anidgte providers is based on the source of finanding
Figure 1.1. The public providers are defined bynbepaid by the universal health care system,
complementary VPHI, and private copayments in retdor medical care. The private providers are paid

by duplicate VPHI and private payments, and theyparallel to the universal health care systenhén t

31 Supplementary VPHI is used to cover an extraordinaide range of rather different health careviees across
countries, including dental care, pharmaceuticelsabilitation, long-term care, amenity hospitavaes (where the
medical part of the treatment is covered by thevansal health care system), alternative medicime, fertility
treatment (OECD 2004).
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sense that they offer treatments which are covékethe universal system when delivered by public

providers.

Figure 1.1 The medical triad modified to account foVPHI

Financing third party

(universal health care system)

/’v Ss
Social contributions .-~
Taxes .-~ e
oremi Complementary
. remium A
_________ > VPHI NS
------------------------------- > . ,
Population Copayment Public providers
Patients  |¢—
--------- ;—--------------------t Private providers
. Premium Duplicate VPHI
1
|
1
i Premium S
! upplementary -
————————————————————————— » Providers
VPHI <

Source: Modified version of Cutler and Zeckhau2€0Q), p. 566.
Note: Dashed lines represent money flows; soliddirepresent service flows.

Like any other conceptual framework, Figure 1.1 @ifies the reality in some respects, the main

difference between Figure 1.1 and actual healte sgstems being that there is usually some extient o

overlap between the different groups of health gameviders. Publicly paid patients may be treatgd b

private providers under various circumstances, dmglicate VPHI patients may be treated at private

wards in public hospitals in several countries (Ma®s and Thomson 2002). Moreover, the set of

providers delivering the care financed by suppletaxgnVPHI are difficult to define accurately duethe

large variations in the types of health care ses/icovered by supplementary VPHI across countries.

These complications are deliberately excluded fileigure 1.1 and subsequent discussions, given that

their inclusion is not expected to provide additibimsight in relation to the purpose of this tisesiinally,

the facts that VPHI premiums are often paid fordmployers and may be subject to preferential tax

treatment are omitted in Figure 1.1. The issue$ thizs may give rise to are, however, discussed

continuously throughout the section. Within thenfeavork of Figure 1.1, it is noted that the focudha

present thesis is on complementary and duplicatélVéd on the flows of health care services tharsr

from public and private providers to the patients.
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In the following, the various arguments and thdoagpredictions found in the literature on privatalth
care financing, including both copayment and VP&#,well as the literature that specifically addesss
VPHI, are identified. In addition, theoretical cohutions considering the welfare effects of conjna
universal health care system with a parallel pevagalth care sector which may be accessed either b

direct payment or duplicate VPHI are also discussed

The section is structured as follows. Section dyk lout the arguments in favour of the differepiety of
VPHI and reviews the theoretical literature on corimy universal financing with a parallel private
sector. Section 4.2 accounts for the argumentsag®PHI, including various channels through which
VPHI may be argued to adversely affect the perfoceaof universal health care systems. Section 4.3
accounts for some equity considerations relatédRbll. Finally, the various pros and cons of VPHe ar

summarised and discussed in section 4.4.

4.1 Advantages of voluntary private health insurance

It is evident that VPHI places the privately ingiie a better position in terms of access to mediaee.
Complementary and supplementary VPHI shields tkaramce takers from unwanted financial risk and
possibly also allows for greater use of health cd@aplicate VPHI covering treatments at private
providers increases the freedom of choice relatverhat would be possible within the framework of a
universal health care system and provides quickeess to treatment for some. In addition, duplicate
VPHI has also been argued to benefit the indivislugio remain to be treated within the universalthea

care system for various reasons, which are disduasgections 4.1.1-4.1.3.

4.1.1 Public hospital waiting times

From a societal perspective, one of the main argasnim favour of duplicate VPHI is that it has the
potential to reduce the waiting time for treatmantpublic hospitals by shifting the insured to pt&
hospitals. More precisely, common sense promptdfttize indications for operation at public andvate
hospitals are the same, then one hip replacemeformed at a private hospital will inevitably reduthe
waiting list correspondingly at a public hospitial.this way, VPHI may be argued to benefit the aidly
insured as well as those who remain to be treatdsinsthe universal health care system. Moreover,
duplicate VPHI may be argued to increase the to#gdacity of the health care system by bringing

additional resources into the system.

The empirical evidence on whether duplicate VPHualty relieves the pressure on universal health ca
systems is sparse and plagued by methodologichleggns, in particular with regards to identifying NP

as the main cause of an observed chdhgewever, a recent study based on register dama Benmark

32 Examples of factors that may affect the waitingetifor treatment at public hospitals are changekéndemand
for health care services following demographic ¢jesn movements in the expectations and the inditatfor
treatment, supply side changes induced by thedottion of new technologies, general efficiency iaygments,

strikes, and various regulatory initiatives (seedtland Siciliani (2003) for a thorough review).

55



CHAPTER 1. Thesis introduction

and using propensity score matching found that eympént-based duplicate VPHI policies reduce the use
of selected tax-financed hospital services, bo#tralyand at the operation level (Sggaard et dl1P0All

else equal, this may be equated with a negatieziedin the waiting time for treatment at public pitas.

4.1.2 Redistributional effects

Besley and Coate (1991) have shown theoretically timiversal provision of a private good combined
with a parallel private sector primarily used by thetter off can redistribute income from the righthe
poor. The ‘price’ of the redistribution is that thaality of the public providers cannot exceed thfathe
private providers. Assuming that the quality of {hblic providers is lower than that of the private
providers, some individuals will choose to opt ofithe universal system by paying for obtainingghbr
guality in the private sector. However, these iidlials continue to contribute to the financing bé t
universal system by paying taxes or social inswgacantributions. Assuming that quality is a normal
good, the individuals who opt out of the universgdtem will be those with higher incomes. In thiyw
the presence of a parallel private sector implrest the benefits of the universal system are exjoye
exclusively by the low-income individuals but pdag all. The Besley and Coate (1991) model does not
take into account that the parallel private sentay generate inequity in the access to the prigate in

guestion as discussed in section 4.3.

Along a similar line, Hoel and Seether (2003) depetb a theoretical model specific to the health care
system where the quality dimension of the goodeifingd as waiting time for treatment. Assuming that
the presence of waiting time within the universahlth care system induces patients with high wgitin
costs to seek private care, Hoel and Saether (Z008) that the patients who remain to be treateithén
universal health care system are better off withnesavaiting time for treatment and a parallel prvat
sector than they would have been in a purely usalesystem. The critical assumption is that the
individuals who are treated at private hospitals less public hospital treatment, i.e. that thegiely
provided services substitute the publicly providédreby reducing the cost of the universal hecdtte
system. If this condition holds, even if it was gibte to eliminate the waiting time for treatmenthin

the universal health care system at no cost, ttistrdution of income facilitated by the bettef opting

for treatment at private providers means that iy stdl be socially optimal to maintain some wagfitime

for treatment in the universal health care systadhalow for a parallel private sector (Hoel andti@=e
2003).

To the best knowledge of the author, there is ngiecal evidence on the magnitude of the

redistributional effects discussed above. Moreoés,questionable whether such can be produced.

4.1.3 General welfare effects
Another branch of the theoretical literature hassidered the theoretical welfare effects of a ursiak
health care system combined with a parallel privegalth care sector which may be accessed either by

direct payment or duplicate VPHI.
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Epple and Romano (1996) developed a public choasedb model of public provision of private goods
and found that universal provision with no restoics on parallel private provision was preferredaby
majority of voters over either only universal pr&iein or market provision. The intuition behind thésult

is that combining universal provision with privaaeovision, the higher income voters will prefercaver
level of spending on the universal health careesysthan otherwise and top up with private purchase.
Permitting parallel private provision thus moves thedian voter down the distribution of health care
service demand. The individuals with a low williregs to pay for health care in general will alsodfién
from this, as universal provision is reduced arbegitaxes fall or the spending is diverted to pdreas
they value more highly. In this way, the increasetdtal spending and reduction in the spending on
universal provision generally increases the ovesaltial welfare of universal provision with no

restrictions on parallel private provision in v@imodels.

Along a similar line, Gouveia (1997) developed ecttetical model of voter preferences over alteveati
health care systems and found that a universattheate system combined with a parallel privatdthea
care sector used by the better off was preferremt avpurely universal system by a majority of veter
Within this framework, Gouveia (1997) argued tHa¢ hypothetical movement from a purely universal
system to one that combines universal health catie a parallel private sector constitutes a Pareto
improvement. Assuming that one can choose the samsumption bundle as before, nobody is worse off,
and those who voluntarily chose to use the prigatetor when this is allowed must be better off. The
critical assumption here is that everybody can skdbe same consumption bundle when universalrhealt
care is combined with a parallel private sectoth@y would have used in a purely universal headte c
system. The plausibility of this assumption hingasvhether any of the potential adverse effect¢Rifil

on universal health care systems which will be anted for in section 4.2 are present, and to wkizng.

Iversen (1997) modelled the effect of a parallélgie sector on the waiting time for treatment witthe
universal health care system theoretically in otdeshed light on how the group of patients whoaem
to be treated within the universal health careesysis affected by the presence of a private settue.
theoretical prediction of this study is that whée ticcess to waiting lists is not rationed in theversal
health care system (i.e. all patients who acceptpilevailing waiting times are admitted to the imgit
list), the effect of a parallel private sector b tvaiting time for treatment within the univerbahlth care
system is generally undetermined. Assuming thatadscation the access to waiting lists so thatesoimn
the patients who would have preferred to be additte a given waiting list are referred to other
treatments, Iversen (1997) found the waiting tineemcrease if the doctors employed at public haspi
are allowed to work in the private sector in thgware time, but remain constant when doctors work
exclusively in the public hospital secfBrHence, the theoretical predictions of Iversen {3980 not

confirm the frequently stated argument that dupiiddPHI reduces the waiting time for treatmenthie t

% This is related to the literature on dual practighich is discussed in section 4.2.2.2.

57



CHAPTER 1. Thesis introduction

universal health care system. Moreover, the findihtyersen (1997) calls into question the assuomptif
Gouveia (1997) that the individuals who rely exalal on the universal health care system can ahoos
the same consumption bundle when universal heatis combined with a parallel private sectorhay t
would have used in a purely universal system. Istnmbhowever, be kept in mind that the predictiohs o
Iversen (1997) rest on the assumptions that doeitirer work exclusively in the public sector ornw@n

the public sector as their primary employment anthé private sector in their spare time. In rgalitis

also possible for doctors to work exclusively ie firivate sector, as discussed in section 4.2.2.1.
There is no empirical evidence on the general wekdfects discussed in this section.

4.2 Adverse effects of voluntary private health insurage

Besides the evident advantages for the privatedyried, VPHI may be argued to induce ex post moral
hazard in the use of health care services by logdtie price or waiting time that patients arerigcat

the point of demand, thereby possible leading temdlly inefficient use of resources, as discdsise
section 3.3.6. In addition, VPHI may also be argtedadversely affect the performance of universal
health care systems through several channels. Euksgse effects imply, among other things, thatiVP
does not necessarily reduce waiting time for treatmat public hospitals and benefit the societyaas

whole, as argued in section 4.1.

4.2.1 Support for the universal health care system

For one thing, it may be argued that the budgetsinifersal health care systems are determined by
dynamic processes rather than given, in which taseased emphasis on private solutions in geracl
duplicate VPHI in particular may reduce the potitisupport for the universal health care systemaaeal
time reduce it to ‘poor service for the poor’ (Baskt al. 1998; Propper 2000). The mechanism artued
bring about this outcome is as follows: If the betiff and privately insured receive less treatnwitttin

the universal health care system, over time, tb@mmitment to maintain this system may fall because
their personal benefit from the system is reduddds may lead to lobbying for lower taxes and dats
the health care budget, which may in turn causeenpaople to purchase duplicate VPHI, and so on
(Propper and Green 200%)Iin addition, duplicate VPHI may also reduce thesgure to devote additional

resources to the universal health care systemetesttent that it generates an alternative sourcecoime

% The example of the United States, in which theliputhare of total health spending is relativelwland various
attempts to mobilise support for establishing aversal health care system over the past three dedwle failed, is
typically adduced in this regard (Tuohy et al. 2004owever, the United States is not necessarilyeryy good

example when it comes to analysing the consequesfoggplicate VPHI in universal health care systefor one

thing, a shift from principal private health insoca to a universal health care system is not nadgssomparable
to the preservation of a well-functioning univerbahlth care system. Moreover, the role of privetelth insurance
in the United State differs markedly from that d?M1 as briefly discussed in section 1.1. Hence gtkemple of the

United States is disregarded in the following.
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for doctors, and usually at better rates than wittie universal health care system (Mossialos and
Thomson 2002). In this way, dynamic effects ingédby the mere presence of duplicate VPHI may cause

the universal health care system to eventually imecpoor service for the poor’.

The argument that duplicate VPHI will lead to avdavard spiral in the capacity of the universal teal
care system depends on the premises that 1) tip@ddpr the universal health care system is neghti
associated with the prevalence of duplicate VPHI a@jhthe demand for duplicate VPHI is negatively
affected by the quality of the universal healthecaystem. There are, however, several other plausib
relationships between the level of support for tinéversal health care system, the take up of datgic

VPHI, and the quality of the universal health csystem (Propper and Green 2001).

For one thing, it is equally plausible to think tthlhe privately insured would be less supportivethef
universal health care system on ideological grouredmrdless of their insurance status. Yet another
possibility is that individuals may be frustrateithwthe quality of care available in the univerkahlth
care system and purchase duplicate VPHI as a oeatdi this, even though they would prefer a higher
level of tax-financing or social insurance conttibos in order to obtain a higher quality of cdoe
everybody from an ideological point of view. Aloagsimilar line, it is perfectly possible for indikials

to support the universal health care system arnldeatame time purchase duplicate VPHI; the twogdhin
are not necessarily contradictory in a welfarees{Redersen 2007). Finally, duplicate VPHI usuafily
covers a limited range of elective procedureshls tase, the privately insured still rely on thnéversal
health care system for emergency and acute carehwheans that duplicate VPHI only reduces their

personal benefit from the universal health car¢éesgsnarginally.

Considering the empirical evidence on how VPHI etfethe quality of the universal health care system
the take up of duplicate VPHI has been shown todmmtively affected by various quality indicatofs o
the universal health care system in the United Hdmg and Spaiff More precisely, Besley et al. (1999)
and King and Mossialos (2005) found a positive aission between regional waiting times and VPHI
holdings for both individually purchased and empheynt-based policies in the United Kingdom. Wallis
(2003) found regional waiting times and lagged tieakpenditure within the tax-financed health care
system to be significant determinants of the irdligl demand for VPHI, while Propper et al. (2001)
examined several measures of universal and prseteor quality and found that all quality indicator
except for waiting list length had a significantpatt on the probability of VPHI ownership. Withimet
context of the Spanish health care system, JofreeB000) found the probability of having VPHIle
increasing with waiting list length, and Costa dgarcia (2003) and Costa-Font and Jofre-Bonet (2006)
found indices and perceptions of universal headtie sector quality to be important determinantg®H|

demand.

% This finding is also noted to be in accordancélie assumption of the models discussed in sedtibg that the

presence of waiting time within the universal healhre system induces patients seek private seater
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Regarding the support for the universal health caystem, the empirical literature provides some
evidence that this is negatively affected by dgtécVPHI ownership. Studies from the United Kingdom
indicates that the users of private health care slightly less supportive of universalist principle
(Burchardt et al. 1999) and that the privately mesluare less likely to favour increased spendinghen
tax-financed health care system and to see hepéthding as a priority (Besley et al. 1996; Hall and
Preston 1998} Hence, the preconditions for a downward spiralmesent. There is, however, no direct
empirical evidence, neither in favour of nor aggitise argument that duplicate VPHI leads, in agd b
itself, to a downward spiral of changes in attismided budget cuts, ultimately reducing the capadithe
universal health care system. Moreover, while theagely insured in the United Kingdom express less
support for spending on the universal health cgstes, the development in their attitude does not

necessarily differ from that of the individuals wiedy exclusively on the universal system.

4.2.2 The efficiency of the universal health care system

In addition to the argument that duplicate VPHI maguce the capacity of the universal health care
system over time, another class of arguments ag&iR&ll are concerned with that it may generate
inefficiencies in the sense of a less than optiosd of the resources within in universal healthe car
systems through several more specific dynamic nresivs. The mechanisms outlined in sections 4.2.2.1-
4.2.2.4 were formulated in terms of a parallel ar@v sector, which may be accessed either by direct
payment or duplicate VPHI, while the prevalenceublic moral hazard as discussed in section 4.2s2.5

linked specifically to VPHI.

4.2.2.1 Factor input prices

A frequently stated argument against allowing aalhar private sector is that this may erode the
monopsonistic purchasing power of the universaltheare system, thereby leading to higher faatput
prices (Propper and Green 2001). While some ofidteer factor input prices in universal health care
systems may reflect genuine lower costs of puldictar capital (Globerman and Vining 1998), this is
most likely not the case for labour inputs. Assuminfixed labour force, the underlying mechanism is
that staff may be drawn from public to private pders to the extent that private sector employnient
more profitable. This may in turn raise the labimyout prices for both public and private providegizen
that the share of employed in the private sect@ulsstantial and that the private sector offerktiule
employment. The consequences for labour input prame, however, unclear when the private sector
mainly offers part-time weekend and evening emplemtrio publicly employed doctors cf. the discussion

of dual practice in section 4.2.2.2, and in genatagn the private sector is small.

% Descriptive evidence from Denmark likewise indésathat while the predominant majority of the pagioh
supports the universal tax-financed health caréesysegardless of VPHI status, the individuals vethployment-

based duplicate VPHI differ from the remaining plagion by being less supportive (Pedersen et dl1p0
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The interpretation of the rupture with monopsonisgiirchasing power as something negative is, howeve
subject to the reservation that monopsony in thatihecare sector is not necessarily welfare inéngas
(Pauly 1998). In particular, the elimination of nomsony power and the corresponding increase in
expenditures may be welfare improving, given thiag froviders’ gains are also included in the
calculations of social welfare. However, this isssieomplicated somewhat if monopsony power is used
to reduce the cost of achieving some level of tabigtion, which may reasonably be assumed to ke th
case for universal provision of health care, azudised in section 4.1.2. In this case, a decline in
monopsony power also implies that a greater lef/distortionary taxes is necessary to achieve #mes
level of redistribution (Glied 2008). Over time gtibonsequences of a universal health care syst&m us
its monopsonistic power to keep down the priceabbur may also be that it ends up with a lowerigual

staff, or that employment contracts allowing du@gtice are made use of on a large scale.

Various searches in the electronic database Ecalidlihot reveal any empirical literature on how MPH

affects factor input prices in universal healthecsystem.

4.2.2.2 Dual practice and incentives for health care proeis

Dual practice has been argued to reduce the inesnfor staff to perform well in the public hospita
sector for several reasons. First, extensive ‘nightihg’ may imply that doctors work more hourstha
they are actually capable of and so the qualitthefcare they provide falls. Second, if doctorssadaried

in the public hospital sector and paid on a comimisbasis at private hospitals, dual practitionease a
financial incentive to shirk within the public sgst and transfer their effort to the private secturd, it
may create an unfortunate incentive structure rhesgroviders are able to benefit from maintaining
lengthy waits for elective surgery at public hoalsitby shifting patients to their private, and ofteore
profitable clinics (Propper and Green 2001;Tuohyalet2004). Morga and Xavier (2001) developed a
theoretical model of the effects of dual practicettre waiting time for elective surgery at publaspitals,
taking into account the various conflicting intésesf public hospital doctors when these are althwee
practice privately. Not surprisingly, the model fouthe waiting time for elective surgery at public
hospitals to be decreasing in altruism and incrgpsi the impact of foregone income on doctordityti

and the population’s preferences for private seicéatment.

The practical importance of dual practice deperdgely on the incentive structures embedded in the
universal health care system as well as the oppitiga outside of this. For example, the scope for
working excessively long houry shirking within the universal system may be @stliconsiderably by
imposing upper limits on the number of hours thatligly employed doctors are permitted to workhie t
private sector, while strategic shifting of patembay be eliminatethy prohibiting doctors within the

universal health care system from referring pasi¢ntheir own private clinics.

While the phenomenon of physicians’ dual practicgdanerally short on evidence (Socha and Bech 2010)

recent empirical evidence on the relationship betwehysicians’ dual practice and their work inpuats
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Denmark does not reveal any systematic relationbligveen dual practice and public hospital work
hours, participation in voluntary tasks or actegtithat might conflict with the private-practiceuhs, and
preferences for part-time employment (Socha andhB&®l1). Hence, it appears that the physicians
engaged in dual practice perform at least as godhdd public hospitals as their counterparts whaaio

hold a second job.

4.2.2.3 Cream skimming

Another channel through which duplicate VPHI haeemargued to adversely affect the efficiency ef th
universal health care system is by creaming offdingpler cases, leaving the universal system with a
more complex and, thus, burdensome caseload (\@B@8). Cream skimming does, however, not burden
the universal health care system in absolute tegimen that the more complex patients would hawktba

be treated in any case.

An empirical investigation of variations in inpattdength of stay within the universal health caystem

in Australia found the level of local private infgatt facilities to be positively associated witke ttosts of
the universal health care system (Martin and SA®®6). This may be taken to mean that parallelapeiv
systems attract healthier patients and perforntivelst less complicated procedures, thereby inéngas
the average complexity and dependency of the gatentinuing to use the public system (Tuohy et al
2004). Empirical analysis in Duckett and Jacksd@0@® likewise suggests that the average complexity

cases, within case-mix groups, is higher in puthian in private Australian hospitals.

4.2.2.4 Change in expectations

Another channel through which duplicate VPHI mayabgued to place strain on the universal healtd car
system is by changing the expectations of whattitatess appropriate care (Glied 2008). For exanipie,
perceptions of what constitutes a reasonable amofumtaiting time for elective surgery are likely to
depend on the typical practice. If the individuaith duplicate VPHI are able to obtain servicesciar
from private providers, the individuals who areatesl at public hospitals may begin to view thewasii
patterns within the universal health care systenum®asonable. Assuming that the expectations to
appropriate waiting times are established by olesbawerage, bringing down the average will increase
expectations. For one thing, this may affect théaxe of the individuals who remain to be treatdthim

the universal health care system. Moreover, theeage in expectations induces a demand for inalease
spending within the universal health care systerthé median voter does not have duplicate VPHI.
Hence, duplicate VPHI may impose a fiscal extetyatin the universal health care system through

changing the expectations of what constitutes gpfate care.

4.2.2.5 Public moral hazard
In addition to generating moral hazard in the useowered health care services as discussed ifosect
3.3.2, VPHI may also be argued to induce moral fthra the use of health care services within the

universal health care system. In the case of camgiary VPHI, the universal health care system pays
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for part of any additional use induced by the campntary insurer (Folland et al. 2087)Along a
similar line, VPHI that duplicates the coveragevided by the universal health care system may place
additional strain on general practice to the extbat reimbursement by private insurers is contimga
having a documented need for treatment, usualthénform of a referral or prescription from a geter
practitioner. These channels through which VPHI nmzyease the use of health care services withén th

universal system are referred to as public moraaidiin the literature (Folland et al. 2007; S&2001).

Empirical research on the practical importance wflic moral hazard is sparse, and the results point
different directions. In the context of the Canadiealth care system, where doctor visits are eaver
under public insurance, while prescription drugs subject to considerable copayment for most people
Stabile (2001) found some evidence of public mdévatard in the form of a positive effect of VPHI
covering prescription drugs on doctor visits. Cdasing the effect of VPHI covering semi-private or
private hospital rooms, this was found to affedthes the probability of spending at least one higbr

the number of nights in the hospital (Stabile 2001)

4.2.3 Cost control

Finally, private financing of health care servieceade up by copayment and VPHI has frequently been
argued to be less able to control costs than usabdrealth care systems (Propper and Green 2001).
Considering the two sources of private financingasately, it is noted that while VPHI is expected t
increase the use of health care services due t@lnmazard effects, copayment may reasonably be
expected to restrict the access to and the usdfafted health care services (Donaldson et al. 004
Hence, the theoretical mechanisms behind the anguthat private financing of health care is gerigral
less able to control costs are not clear cut, ésibeavhen taking into account that VPHI comprisesy a
small share of the total health care funding inteosintries (OECD 2010).

Empirically, it may be assessed whether privatarfaing is inferior regarding cost control by comsidg
macro level evidence on whether higher sharesigffer financing leads to higher expenditure lewgld,
more importantly, higher growth in expenditures.this regard, Gerdtham et al. (1992) examined the
determinants of aggregate health care expenditacesss 19 OECD member states and found that
countries with larger shares of universal finanociveye generally characterised by lower levels fithe
care expenditure. This finding was reproduced byb&man and Vining (1998), who found a negative
relationship between the share of universal finageind cost inflation. However, once other infliagc

factors (such as the number of doctors and theotiggpatient beds) were controlled for, financingxkm

37 1f for example the universal health care systenec® 60 percent of a physiotherapy treatment wekiR 50 and
the remaining 40 percent is financed by a copaymdmth may or may not be covered by complementaPyHVy
and complementary VPHI induces three additionatsvet EUR 50 over and above what would have beed in its
absence, the presence of complementary VPHI lgheasniversal health care system with an additiempkenditure
of EUR 0.6-1,500 = 90.
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was found to be less important in determining extere growth. In addition, Globerman and Vining
(1998) found the negative association to be semstt the inclusion of the United States in the elod
When the United States was excluded, the sharenofersal financing and the growth in health
expenditures were not significantly related. Gloh@n and Vining (1998) therefore argues that the
inclusion of the United States leads to misleadingclusions if the higher quality of care (incluglin
quicker access) which may be argued to be availabtbe United States is not adjusted for. Based on
more recent data, Tuohy et al. (2004) found thatggregate, an increase in the private share af tot
health expenditures is associated with a subsegigefine in universal health spending as a proporof

total public expenditures (and vice versa) acresgeml OECD countries. However, national analyses
indicated that the overall relationship could be thsult of different dynamics in different natipiasd

that the effect depends on the form of privaterfaiag. Finally, Gerdtham and Jonsson (2000) surveye
the existing cross country evidence and found ghhaigher share of universal financing alone dods no
guarantee lower health expenditures (holding comstiner features of the health care system). Hewev
some of the features which are commonly used iveusal health care systems, such as gatekeepers,
appear to keep down expenditures. It may thus apgse# private financing (including both copayment
and VPHI) leads to higher expenditure levels, algiothis is most likely not the entire story. Fareo
thing, the link between the financing mix and teedl of health care expenditure also depends on the
mechanisms embedded in different types of healtk sgstems. Moreover, the negative associations
between the share of universal funding and thel le@r growth in health expenditures found in the
literature seem to be largely driven by the Unitdtes, which may reasonably be considered areputli

when it comes to the financing of health c&re.

Finally, the importance of cost control may reasnade argued to be less central when considering
private sources of financing alone than for unigkfsealth care systems financed by taxes or social
contributions. Keeping in mind that private finamgiconsists in individuals are spending their own
money on health care at their own free will, if tdditional costs imposed by private financing et
patients getting more or a higher quality of cdhere is not the same need to focus on cost coasrol
there would be in a universal system. However,eheay still be good reasons to control the growth i
the private health care costs. Moreover, when ameays or VPHI premiums are subject to preferential
tax treatment, any additional costs induced by atevfinancing are not only paid for by the affected

individuals with their own money, but also indidgdby the tax-payers.

3 As previously mentioned, the share of expenditamesing from private health insurance is substéiptiarger in
the United States than in other countries, givext fiincipal private health insurance (i.e. bothtacand elective)

provides the primary source of coverage for thekimgyy age population (Currie and Madrian 1999).
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4.3 Equity considerations

Equity may reasonably be considered a fundameatakyvn societies with a universal health careesyst
in place (Glied 2008). The preference for equityyrba modelled within an externality framework, by
assuming that the health of one person enterstilitg af another. Moreover, it may be argued tkqgtity
plays a particularly important role in the healtérec sector because health is a vital preconditown f

succeeding in other aspects of life (Culyer and $i&£§1993; Daniels 1985).

An equitable health care system is generally peeckio be one where individuals contribute accaydm
their ability to pay and receive treatment accaydim their need’ The equity consequences of VPHI are
thus assessed along the dimensions of both fingrenid delivery. Analytically, a distinction may be
made between horizontal and vertical equity (Cubed Wagstaff 1993). Horizontal equity implies that
equal individuals are treated equally, that isjiitilals with the same income contribute the saamg,
individuals with the same need receive the sameuaimof health care. Vertical equity implies that
individuals with higher incomes contribute morerththose with lower incomes. Likewise, according to
the rule, individuals with a greater need shoultbiee more health care services. In neither caes te
principle of vertical equity state how much mor&us, while there is no universal norm for fulfillreof

vertical equity, differences in the degree of egaéain be compared.

4.3.1 Health care financing

The financing of health care may be described apgstional, progressive, or regressive for equity
purposes (Wagstaff and Van Doorslaer 1992). Prapuat financing implies that everybody contributes
to the health care system with the same sharesofititome. Progressive financing implies that \reat
individuals contribute proportionally more to thedfith care system, while regressive financing iegpli

the opposite, namely that those in the lower enth@income distribution contribute proportionathpre.

Assuming that the demand for VPHI is income eladfigplicate VPHI covering treatment at private
hospitals without exempting individuals from thebligations towards the universal health care syste
may reasonably be expected to increase the leva@logfressivity in the overall financing of a heattire
system, given that the privately insured to somerexpay twice for their health care. The financiofg
VPHI which is complementary or supplementary imatieh to the universal health care system may

likewise be argued to be progressive, assuminglhigais also mainly purchased by the better off.

The degree of equity in the financing of healtheadasay be investigated empirically by calculatingmas
concentration indices showing the extent to whiohricing departs from proportionality. Wagstaffaét

(1999) compared the progressivity of health camarfcing systems and their constituent parts across

% The health economics literature does not agre@meaning of ‘need’ and whether equity concehusilsl relate
to health status, the amount of health care redeive the access to health care (Gravelle et @6R0This

disagreement is considered to be outside the safahe present thesis.
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countries. Regarding the financing of VPHI, thissviaund to be regressive in countries where copayme
rates are high and complementary VPHI is reliednulpp the majority of the population (i.e. Francel an
Ireland) but otherwise typically progressive, refleg the higher demand for VPHI by the better off.
Along a similar line, Van Doorslaer et al. (199%}imated how health financing systems affect income
distributions across countries by examining howgpessivity interacts with the average proportion of
income spent on health care, the extent to whiakséloolds with similar incomes are treated unequally
(i.e. horizontal inequity), and the extent of amyranking in the move from the pre-payment income
distribution to the post-payment income distribativYan Doorslaer et al. (1999) found that whilevate
sources of financing generally had large pro-rietistributive effects, the redistributive effect \6PHI
varied between countries, being pro-rich in Frarogland, and Switzerlandind pro-poor elsewhere
(including Denmark, Germany, ltaly, the Netherlgréisrtugal, and the United Kingdom). Decomposition
showed that the major source of the income rebigion associated with VPHI comes through

progressivity in the payment of insurance premiums.

Finally, White (2009) has argued that while VPHIymmaake the overall financing of a health care syste
appear more progressive, this analysis seems b#sdeoint for two reasons. First, VPHI is frequgnt
subject to preferential tax treatment and/or subsdtl by employers, in which case the individual
insurance holders only feel part or none of itd.céecond, VPHI is purchased on a voluntary bagdis;h

implies that the purchasers may obviously thirk iworth its while.

4.3.2 Access to and use of health care services

The importance of equity issues in relation to éfffect of VPHI on the delivery of health care seesd
may reasonably be argued to rest largely on tretendée of some meaningful connection between tae us
of health care services and well-being (Glied 20&8juity may be modelled as an externality wheee th
access to and use of health care services by aserpenters the utility of another. An equity ertdity
implies that people place some value on the degfrequality in the delivery of health care servitem

this relation, it is noted that a preference fouiggis more than a just belief that everyone stichave
access to some health care, it implies that tHerdifice in access to or use of health care serbiggeen

the higher and the lower income groups should reeéed some maximum (Glied 2008).

As previously mentioned, the extent of equity ie thelivery of health care services may be assessed
based on the principle of horizontal equity, whioiplies that individuals in equal need have the sam

access to or use of health care services (Van Rmorend Wagstaff 1992). Considering horizontal

“0 Differences in the access to and the use of heali services caused by VPHI may also enteryufiliictions in
other ways than through an equity externality, @itfh these are less likely. For one thing, it isgilde that the
uninsured are envious of the VPHI purchase of sthed that this reduces their welfare. MoreovertHViay also
generate welfare for the privately insured duertigntiousness or snob effects if they value tMEHI more simply

because others cannot afford it (Dowd 1999).
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inequity as any differences, it may be argued tHaH| generates horizontal inequity in the access to
health care between the privately insured and thuste holding VPHI by definition, by allowing
individuals with the same need for health careitfein their access to treatment depending onriaisce
status. However, a more frequently used approadb ionsider horizontal inequity as differences in

access or use that vary systematically with sociadgaphic determinants.

Empirical studies of the take-up of VPHI have cetwitly found this to increase with income and
education level (see e.g. Besley et al. (1999)perud and Iversen (2011), King and Mossialos (2005
Rodriguez and Stoyanova (2008), and Ellis and Say2@08)). Partly because the better off and higher
educated are more likely to purchase VPHI on aividdal basis, and partly because they are momdylik

to have employers who purchase it on their befdé empirical evidence thus indicates that horiabnt

inequity in the access to health care servicesechig VPHI is a real issue of concern.

The empirical evidence on whether VPHI generategdotal inequity in the use of health care servise
closely related to the literature on ex post mbagard. As accounted for in section 3.3.2, ex pustl
hazard is a question of whether VPHI causes indalglto use additional health care services fockvhi
the marginal cost exceeds the marginal benefit, inefficient overuse, whereas inequity focuses on
overuse relative to the medical need for care. Hewedue to problems in measuring marginal benefits
and costs, the empirical literature on inequityse is largely identical with than on ex post mbragard.

In either case, the results of this literaturerayeclear-cut. While some studies have found tHaiHVdoes

not affect the overall use of health care servieas. Hofter (2006), Riphahn et al. (2003), anddk&hert

et al. (2010)), others found a positive and sigatfit effect (e.g. Cameron et al. (1988), HarmonNwoidn
(2001), and Savage and Wright (2003)). In additislmssialos and Thomson (2002) summarised the
empirical evidence on VPHI in the European Unionl &ound indications that patients with duplicate
VPHI were treated favourably by physicians in Fnala Spain, and Portugal, and had shorter waiting
times for treatment in Austria, Ireland, Italy, Rmjal, Spain, Sweden, and the United Kingdom.
Combined with the fact that the privately insured generally better off, this points in the direatiof

duplicate VPHI generating some extent of horizomtatjuity in the use of health care services.

Finally, it has been argued that VPHI does not gige to particular equity issues for two different
reasons. Firstly, it may be argued that high-incanaéviduals can afford to use more of the healhec
services that are only partly covered by or exaluéfem the universal health care system than low-
income individuals even in the absence of VPHI, drad they may also be able to purchase treatntent a
private hospitals or preferential treatment at pubbspitals (White 2009). Hence, easier accespdople
with higher incomes would still exist in the abseraf VPHI, assuming that there is a private market.
Secondly, it may be argued that what matters iseqoity but adequacy. According to this view, iéth
universal health care system is adequate, it igalohpmatic that some individuals, i.e. the privatel

insured, have preferential access to health cadepassibly also use more or a higher quality of som
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types of health care services, as long as they alomake anybody else worse off (Rodriguez and
Stoyanova 2004). In most cases matters are, hoyeetquite so simple. For one thing, the abilayuse
the benefits of the universal health care system Ineaaffected by whether individuals hold VPHI ttfe
public moral hazard effects discussed in sectich24. Second, duplicate VPHI may be argued to
adversely affect the universal health care systenarious ways, as discussed in section 4.2. Hehee,
condition that nobody is made worse off by VPHI magt hold. Finally, it is noted that it adds an
additional dimension to the equity discussion wh&PHI premiums are subject to preferential tax

treatment.

4.4 Summary and discussion of the pros and cons: Theryis still out

The review of the pros and cons of VPHI in universzalth care systems provided in this section show
that there are several plausible arguments botaridragainst VPHI and only limited empirical eviden
to support them. Moreover, it is clear that thdedént types of VPHI differ in their implicationsif the

universal health care system, thus giving riseifferént challenges.

On the pro side VPHI, duplicate as well as complsiany and supplementary, inevitably provide the
privately insured with better access to medicakcdoreover, the theoretical literature on comignin
universal health care system with a parallel pawsctor has shown that a parallel private sected by

the better off can redistribute income from thehrto the poor (Besley and Coate 1991), and for this
reason, the patients who remain to be treatederuttiversal health care system are better off adtme
waiting time for treatment and a parallel privageter than they would have been in a purely unalers
system (Hoel and Saether 2003). Along a similar, l@@@nomic theory has shown that a universal health
care system combined with a parallel private seased by the better off is both preferred by a migjo

of voters (Epple and Romano 1996; Gouveia 1997)véder, it must be kept in mind that the theoretical
models on which these predictions are based leatenpal adverse effects of VPHI on universal syste

as well as equity considerations out of accoumnglwith some more or less realistic assumptions to
arrive at the conclusions. Moreover, the empiricglortance of the theoretical merits of VPHI disecs

above has yet to be assessed — which will not E=may task.

In addition to benefitting the privately insured,has also been argued that duplicate VPHI has the
potential to reduce the waiting time for treatmertpublic hospitals by shifting the insured to be
diagnosed and treated at private hospitals. Whikedrgument is difficult to test directly, Sggaatdal.
(2011) have provided empirical evidence that dapiicVPHI reduces the use of selected public hdspita
services in Denmark. Ceteris paribus, this may tpeated with a reduction of the waiting time for
treatment within the universal health care systeought about by VPHI. The critical assumption hisre
‘ceteris paribus’. This may or may not be the cageen that the dynamics of a universal health care

system combined with duplicate VPHI are likely sodomplex.
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Duplicate VPHI may also be argued to adverselycaffiee performance of universal health care systems
in various ways. However, the empirical evidencesdant. For one thing, there is no direct empirical
evidence, neither in favour of nor against, thgdently stated argument that dynamic effects iiticdby
the mere presence of duplicate VPHI will reduceuhiversal health care system to ‘poor servicettier
poor’ over time, and several plausible counterarguts suggest that this is not necessarily the case.
However, given some, but not overwhelming empiriegidence from the United Kingdom and Spain
suggesting that the preconditions for a downwaithkpre present at least in these countries,nitaigs
important to pay attention to whether the capaoftyhe universal health care system deteriorat&s ov
time as a consequence of duplicate VPHI, espedfaihis is becoming more widespread in the serise o
making up a substantial part of health expenditude®ther frequently stated argument is that dapdic
VPHI and a parallel private sector may lead to &rdhbour input prices at public hospitals by idtroing
competition in the labour market, the consequerming either a lower quality of staff in the public
sector or widespread use of dual practice, whichois unproblematic. Firstly, dual practice has been
argued to reduce the incentives for staff to penfevell in the public hospital sector. While empélic
evidence from Denmark indicates that physicians emgage in dual practice perform at least as good i
the public hospitals as their counterparts who afohold a second job, the literature is generdilgrson
empirical evidence on this issue. Secondly, thesterce of a parallel private hospital sector haanbe
shown theoretically to increase the waiting time ti@atment at public hospitals if the doctors e t
public sector are allowed to work in the privatetee in their spare time (lversen 1997). This rgsul
however, rests on the assumptions that doctors withier exclusively in the public hospital sectar o
work in the public sector as their primary employinand in the private sector in their spare tinme. |
reality, it is also possible for doctors to worlchisively in the private hospital sector, whichnibat was
argued to put upward pressure on the labour ingoep at the public hospitals in the first pladéhen
doctors work at public hospitals as their primamypéoyment and in the private sector in their spane,

the consequence of VPHI for labour input pricegrislear.

Duplicate VPHI has also been argued to adversdbciathe performance of the universal health care
system by affecting factor input prices, expectai@f what constitutes appropriate care, the aeerag
complexity of the cases within the universal healtire system, and the incentives of health care
providers. The empirical evidence on the practicgdortance of these issues is at best based ole ging

relatively few studies from a limited selection ofuntries. Moreover, economic theory and several
empirical studies indicate that VPHI may induce ahdrazard in the use of covered health care service
and sometimes also in the use of health care ssruidhich are finance by the universal health care
system. However, it is important to note that adddl use of health care services due to VPHI is no

necessarily inefficient, according to the discusgoovided in section 3.3.6.

Hence, while it is evident that VPHI places thevatély insured in a better position in terms ofesscto

medical care, it is less clear whether it reliethespressure on universal health care systemsitotiger
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run, thereby also benefitting those who remainddrbated within the universal health care systath a
society as a whole. In this connection, it is algmth noting that to the extent that the privatelyured
continue to use the universal health care systersdime types of care, the adverse effects of VRHhe
universal health care system may also affect thataly insured. In addition, given that the presenf a
universal health care system in itself indicatemes@xtent of preference for equity in the socidtypay

be considered problematic that some people, nathelse covered by VHI, have better access to and
possibly also use more health care services tHarstassuming that the adverse effects of VPHhen

universal health care system will materialise.
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5 Data material

The empirical chapters of the thesis are based ata ftom a cross-sectional survey of the Danish
population. The survey was conducted in 2009 bye3ewr Kjeld Mgller Pedersen, Associate professor
Jacob Nielsen Arendt, and PhD student Astrid Kidni the University of Southern Denmark. The

collection of data was supported financially by anish Health Insurance Foundation, and YouGov

Zapera Ltd. handled the practical aspects.

The use of primary data has certain advantagesdmadivantages compared with the use of secondary
data collected by others. For one thing, primangdeually contain all the necessary informatiorthan
relevant variables, because they are collectedifgyadly for the purpose of the research project.
Secondary data are more likely to omit some releirdormation. Another advantage of using primary
data is that the researcher has first-hand knowletfghow the data were collected and subsequently
prepared for analysisyhile this information might be sparse or impredisesecondary data. On the other
hand, secondary data usually come at a lower phime primary data, and they are more likely towvallo
for comparisons across time and between countdegever, to the best knowledge of the author, there
are no secondary datasets which would have beemisufo the primary data described in this sectan

the purpose of the present théSis.

The remainder of this section accounts for thes#dtased in the thesis as follows. Section 5.1 wauso
for the data collection, including the decisioruge an internet-based questionnaire, the develdpameh
pretesting of the questionnaire, and the practisgects. Section 5.2 discusses the quality of uheey,

including potential sources of error and the repméstivity of the data. Finally, descriptive stags for

1 One possible source of secondary data is the Bateslth Interview Survey (Ekholm et al. 2006), ethtontains
some information on private health insurance cayer@nd health care use within the Danish populakionvever,
the detail level of the information on private Haahsurance coverage is considerably lower than dkailable in
the primary dataset used in this thesis. Anothessibbe secondary data source is information froendhstomer
registers of the commercial insurance companid®tinwith various registers. Such data have bedeatet by the
Danish Insurance Association and analysed in Berdbs and Hansen (2010) and Sggaard et al. (2@iig.
obvious limitation of the dataset collected by Demnish Insurance Association is that it only camanformation on
about 65 percent of the private health insurandeens (i.e. 35 percent of the privately insured esppto be
uninsured). Moreover, it does not contain information whether insurance policies are purchased fitoen
commercial insurers on an individual basis or pdedi through the workplace, and on membership oflthlea
Insurance ‘denmark’. More importantly, the data eveeleased shortly before the present PhD thessstwde

handed in, and they are not readily available tdoady who may wish to analyse them.

71



CHAPTER 1. Thesis introduction

the main variables are provided in section 5.3tsRafrthe section have previously been publishediiin
and Pedersen (2009).

5.1 Data collection

5.1.1 Method of data collection

It was decided to collect the data using an intelbased questionnaire due to the relative speedasid
effectiveness of this survey mode. Moreover, thpoounity of incorporating automatic skip patteins
the questionnaire in order to prevent that respoisdare asked unnecessary questions was considered

major strength in this particular survey.

The internet-based questionnaire was distributed XouGov Zapera’s Denmark panel, which is an
actively managed internet-based panel containing08members in Denmark as of July 2009 (YouGov
Zapera Ltd. 2009b). This panel may be classifiedaadiscontinuous online panel in the sense that
respondents are asked to participate in surveydiffarent topics across time (Nancarrow and Cadtatri
2007). The YouGov Zapera Denmark panel meets thenasinternational code on marketing and social
research practice. This implies among other ththgsits members are recruited through a wide selec

of channels in order to ensure an appropriate despbic balance, and that panel members must log on
with a password when participating in surveys ideorto ensure that the intended person completes th

survey.

The respondents received an e-mail inviting thepatdicipate in the survey, which included a liokthe
questionnaire. Follow up e-mails reminding non-oegfents to fill in the questionnaire were sentadter

the initial invitation. The invitation and followpue-mails are enclosed in Appendix A.

Panel members received small incentives for pp#teig in surveys in order to ensure representatofi
the sample and to avoid an overweight of resposdeith a strong interest in the subject of the surv
After completion of the questionnaire, responderitered a draw for a gift voucher to a travel agenc
worth DKK 5000/EUR 670 and 25 gift vouchers to gesunarket chain worth DKK 1000/EUR 134
each®® It is noted that the use of a draw could potelytinias the sample by attracting an overweight of

respondents who like to gamble.

5.1.2 Questionnaire development and pretesting

The Internet-based questionnaire was developegkitime period from November 2008 to May 2009 by
the responsible researchers. The contents of tlestiqunaire were selected based on theoretical
considerations and adjusted to accommodate thetstall conditions in Denmark. Comparability with

existing empirical studies was taken into consitiena

2 Conversions from DKK to EUR are undertaken usimg March 2011 average exchange rate of 745.74 @ans
Bank 2011).
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The questionnaire was set up by the author usiagsttitware SurveyXact. In this early version of the
guestionnaire, respondents could navigate backfamdard, and a colored bar showed the number of
guestions left. Respondents were allowed to leavestipns blank and still proceed answering the
guestionnaire in the various pilot surveys. This@mpwas, however, removed from the final questaira

in order to avoid that respondents could enter tht® draw without actually having answered any

guestions.

5.1.2.1 Preliminary pilot survey

An early version of the questionnaire was testedri@mds and family of the responsible researclvers
December 2008. The main purpose of this preliminpilpt survey was to make sure that the
guestionnaire was comprehensible by people witparticular interest in private health insuranceteAf
answering the questionnaire, the test subjects wegdly interviewed about their understanding of
selected questions, and they were also asked trrildesany difficulties experienced. Subsequently,

several revisions were made.

5.1.2.2 Expert reviews

In April 2009 the revised version of the questiammavas tested and reviewed by researcher collsague
with extensive experience in questionnaire desigd aconometric analysis from the Department of
Health Economics and the Centre for Applied He8lgnvices Research and Technology Assessment at
the University of Southern Denmark. The project agar from YouGov Zapera also provided a number
of valuable comments, and all these expert reviesslted in a number of revisions in the questiena

and some rephrasing.

5.1.2.3 Final pilot survey

Before deciding on the final version of the quewstiaire, a pilot survey was performed on the revised
version of the questionnaire in May 2009. The fipiédt survey included 106 respondents drawn frbe t
same population as the main survey by YouGov Zaperavealed that a few response categories were
missing for some questions in order for the resporetegories to be exhaustive. In addition, it was
confirmed that the automatic skip patterns were ugetcorrectly and no questions stood out due to
extraordinary high non-response rates. Thus, tied fiilot survey only led to a few minor revisiooisthe

guestionnaire.

5.1.3 Questionnaire length

The final questionnaire had an estimated answeiing of 10 to 20 minutes. Deciding on the optimal
length of a questionnaire is a matter of extracésgnuch information from the respondents as plassib
without overburdening them. While some studies Hawead evidence of a negative association between
guestionnaire length and response rate, the |atgee of the literature on internet-based surveystpin

the direction of response rates not being signitigaaffected by questionnaire length. Moreoveeréhis

evidence that other elements, such as respondetgotsand topic salience, may be more important than
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guestionnaire length in determining response r@esk et al. 2000; Sheehan 2006). Hence, the exgect
answering time of 10 to 20 minutes for the totadsfionnaire is not expected to cause major probfems
the response rate in this survey. An English versiathe final questionnaire, including marginadpense
distributions, is enclosed in Appendix A. The Déni®rsion of the questionnaire is available in Idiild
Pedersen (2009).

5.1.4 The data collection process

The collection of data was undertaken by YouGovezap.td. In order to ensure that the data were
roughly representative of the Danish populationy®ov Zapera used their experience with responss rat
within different population groups to select thengte. A total of 13,246 individuals aged 18-75 were
sampled and 5,447 participated in the survey, spmeding to a response rate of 41 percent. Althaagh
impressive, this response rate is in line with weatommonly seen in internet-based surveys (Coek e
2000; Sheehan 2006).

5.1.4.1 Time schedule
The data were collected during the time period fthme 10 to June 28, 2009. The time schedule &r th

distribution of invitations and follow up e-mails dutlined in Table 5.1.

Table 5.1 Time schedule for the data collection

Date _quk_)er of e-mail Number_ of follow up Corresponding
invitations sent out e-mails sent out responses
June 10, 2009 1003 371
June 15, 2009 4990 1745
June 17, 2009 3940 1268
June 19, 2009 3875 547
June 19, 2009 3044 945
June 22, 2009 4565 395
June 25, 2009 567 280
Total 13544 8440 5551

Source: YouGov Zapera Ltd. (2009a).
Note: The number of invitations sent out includ@@ 2espondents aged 76+ and the correspondingnespo
included 104 respondents. These respondents argleddrom subsequent analyses.

The first four batches of e-mail invitations seat &fom June 10 to June 22 were restricted to iddss
aged 18-70, while the last batch of e-mail invitai sent out on June 25 was restricted to indilédaged
70+. This somewhat unfortunate procedure was dw@endsunderstanding between YouGov Zapera Ltd.
and the responsible researchers regarding the mge-delimitation of the survey population.
Subsequently, it was decided to restrict the supagulation to individuals aged 18-75 since the afsan

internet-based questionnaire to collect data frogividuals aged 76+ is likely to lead to selectias.
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5.1.4.2 Preparation of the data

The raw data were stored electronically by YouGapeta. After completion of the data collection, the
data were prepared for statistical analysis agvicdl The data were loaded into Stata and compréssed
order to reduce the amount of memory used by tte &veral logical tests and other quality assessn
were used to identify errors in the data, whicheveiten correcte®. Finally, labels were added. The

resulting data-file included 83 variables label@éev86, referring directly to the questionnaire.

A log book accounting for the various steps frorw mata to the final dataset as well as a codebook
accounting for the precise content and scale of@niables can be found in Kiil and Pedersen (2008
various do-files used to clean-up and prepare #ta dre stored on a mainframe computer at the fyacul
of Social Sciences, University of Southern Denmdte files are available from the author upon retjue
An electronic copy of the data and the documentatiomatch will be stored in the Danish Data Arehiv

after completion of the project.

5.1.4.3 Comments

Several respondents commented on the questioni@orae of these comments may be valuable when
developing questionnaires on similar issues inftigre, and they may also be useful when intempgeti
results based on the resulting dataset. Table Bo2vs the comments grouped by content and their

frequency within the sample.

Table 5.2 Frequency of comments

Content of comment Frequency
Experienced technical problems while answeringitestionnaire 6
There should not be a tax deduction for employét paalth insurance 7
The risk questions in the last part of the questaire are difficult to answer 18
There should be lower or no copayment for adultalerare 23
The questionnaire is very long 35
Experienced problems with the automatic skip paster 44
Interesting, relevant, and thought provoking survey 57
Negative attitude towards private health insuraare privatisation of the health care 85
sector in general

Comment on other issue 220
Total 495

Note: The number of comments does not reflect thmber of respondents who have commented on thegufhe
reason for this is that each comment is registabrding to its content, which implies that comteeregarding

“3 Errors were identified and corrected as followsRe&spondents indicating to have subordinates hgexjuently
stating the number of subordinates to be zero veemmded as having no subordinates, 2) individwétls an alcohol
consumption outside of the feasible range (i.e9€8), 4050, and 11111 units of alcohol per weelkjevelropped,
and 3) one respondent who stated to have had 8aterio all health care providers within the 12nths prior to

the interview was dropped.
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more than one issue are registered more than diceespondents chose to comment that they did ax¢ hny
comments. These comments are not included in be.ta

It is clear from Table 5.2 that only a few respamdeexperienced technical problems while answetieg
guestionnaire (n=6), while some respondents thotigyt have been asked unnecessary questions (n=44).
Further investigation showed that these respondeete mainly disability pensioners, who had been
asked a number of work-related questions. Thibisawusly a mistake in the set-up of the skip patesn

behalf of the researchers.

Moreover, some respondents thought that the questice was very long (n=35), and that the risk
guestions in the last part of the questionnaireevetfficult to answer (n=18). On the other handarge
number of respondents found the survey interestiafpvant, and thought provoking (n=57). Some
respondents have also stated their opinion onsslated to the survey, like copayment for adatitel
care (n=23), tax deduction for employment-basedtihn@asurance (n=7), and private health insuramz a

privatisation of the health care sector in gengraBb).

Finally, a large number of comments on other issugr® also made (n=220). These comments concerned
among other things elaborations on specific quastigeneral reflections, and comments on missing

response categories as perceived by the respondents
5.2 Survey quality

5.2.1 Sources of error

The quality of survey data may be hampered by varigpes of error. Given that some error will almos
inevitably be present in survey data, the discusgpimvided in this section is intended to shedtligh
some potential problems to be aware of. Moreoveis inoted that survey quality is not an absolute
concept, but should be considered relative to ofbatures of the data, such as accuracy, costs, and

timeliness, and alternative data sources.

The major sources of error in surveys are geneagiged to include issues related to coverage, lsamp
non-response, and measurement (Couper 2000; FrahNdohmias and Nachmias 1996; Sarndal et al.
1992). Following the terminology of Couper (200 dimensions of survey quality are defined in the
following using the concepts of a target populatioa. the population to which one wants to make
inference, and the frame population including indliials who can be reached prior to the selecticihef
sample. In addition to the traditional sourcesw¥sy error, it has recently been pointed out thatmere
act of participating in an ongoing panel may chamggpondent behaviour and attitudes, which in witin
affect survey quality. This phenomenon, which igjue to data collected using an internet-basedI|pene

referred to as panel conditioning.
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5.2.1.1 Coverage

Coverage is defined by the degree of correspondéeteeen the target population and the frame
population. The most common cause of coverage &rritrat some members of the target population are
missing from the frame populatiéhThe severity of coverage error is a function ofhbthe degree of
mismatch between the target population and thedrpapulation and the extent to which the individual

who are included in the survey frame differ frorngh who are not on the variables of interest.

An essential reason why some members of the taamilation are missing from the frame population is
the use of an internet-based questionnaire foidtia collection. However, the use of an interneea
guestionnaire is not expected to imply a partidyléarge mismatch between the target population of
Danes aged 18-75 and the frame population, givah 86 percent of the Danish adult population had
internet access in their homes in 2009 and alnibef these used it to send and receive e-mailatigics
Denmark 2009a).

For obvious reasons, it is not possible to assdésosrtainty the extent to which the individualbavare

included in the survey frame differ from those vate not.

5.2.1.2 Sampling

Another dimension of survey quality is sampling,iethrefers to the selection of respondents from the
frame population. The established principles ofistiaal inference are in theory only applicable to
probability based samples, where all members optplation have known and positive probabilitiés o
selection (Couper 2000). The identification of i@sgents through YouGov Zapera’'s Denmark panel, in
which it is possible to enroll on a voluntary basisis implies that the established principlestafistical
inference are in theory not applicable to the tasyldataset. However, the practical importanceashe
extent of voluntary enrolment in internet-based gigrhas yet to be assessed. Moreover, statistical
inference is frequently based on various typesoofprobability based samples (e.g. because all raesnmb
of the frame population could not be identifiedthin the social sciences. It is thus not believeat the
issues as regards sampling outweigh the benefitsiofy YouGov Zapera’'s Denmark panel to identify

respondents

5.2.1.3 Non-response

Non-response error arises due to the fact thaahgeople included in the sample are willing oteato
complete the survey. As with coverage, the seveffityon-response error is a function of the rataami-
response as well as differences between respondadtsion-respondents on the variables of interest.
Non-response may occur at various stages of tha daltection process. Some respondents may not

respond to being approached during the initialugment of respondents, other respondents may be op

* The opposite scenario, i.e. that the survey franotudes some individuals who are not part of theget

population, is, however, also possible.
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to contact but refuse to have internet access ovige a false e-mail address, and finally some

respondents may choose not to respond when sestithey invitation.

Information is only available on the latter type radn-response in this survey. Of the 13,246 sampled
individuals aged 18-75, 5,447 participated in thevay while 7,799 did not respond, correspondingrio
overall non-response rate of 59 percent. The Higion of non-response is described in Table 5t&res

the non-response rates are reported separateBgimynrand gender and age combiffed.

Table 5.3 Non-response by region and gender and agembined

Invited sample Non-response
n n %
Capital area 4,238 2,487 58.68
S Zealand 1,942 1,125 57.93
'053 Central Jutland 2,833 1,653 58.35
e Northern Jutland 1,327 807 60.81
South Denmark 2,906 1,727 59.43
18-25 839 620 73.90
26-35 1,335 921 68.99
% 36-45 1,461 982 67.21
= 46-55 1,323 788 59.56
56-65 1,199 595 49.62
66-75 604 256 42.38
18-25 811 498 61.41
o 26-35 1,341 832 62.04
g 36-45 1,423 855 60.08
@ 46-55 1,291 699 54.14
56-65 1,198 590 49.25
66-75 421 163 38.72
Total 13,246 7,809

The non-response rate is seen to be similar atmed®ve regions of Denmark, but decreasing with &y
both genders and higher for males compared to #smatross all age groups. The variation in non-
response rates by age and gender may reflect mgatggree of interest in the subject of the sunreesy
well as a general tendency for males, especiallyyiunger ones, to be less inclined than females to
participate in surveys. The extent of bias entdlilgc low response rate is a function of the respoate
itself as well as differences between respondemisn@n-respondents on the variables of interesthdn
present study, it is possible that the responddiffey from those who did not answer the questiornby
having a greater interest in the subject of theesyri.e. VPHI. Such an interest could be spurngthding
strongly for or against VPHI, and it may be postivor negatively related to health. Moreover,sit i

uncertain how this relates to the remaining vaeahlsed in this study. Hence, while caution should

*> These are the only characteristics which are knfmwboth respondents and non-respondents.
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always be exercised when generalising results baseslirvey data to populations, there are no olsviou

reasons to believe that results based on the gregarey will be systematically biased by non-resqm

5.2.1.4 Measurement error

Measurement error is defined as the difference éatvihe true value of a variable and the correspgnd
observed value (Sarndal et al. 1992). The causeseaturement error can be classified into threadro
categories as follows. First, an inaccurate measeiné instrument may be interpreted in different svay
different people, e.g. due to the use of a poopgcHied questionnaire or simple misunderstandings.
Another factor that may cause measurement ern@sigonse error. Response error may arise due.to e.g
memory error on part of the respondent, lack ofivatibn, comprehension problems, differences in
perceptions, or inability to allocate an event e tight time period. Moreover, respondents may be
unwilling to provide information about some issu@schoose to provide false information deliberately
due to sensitivity issues and concerns about cenfidlity. Third, for data collected by personal
interviewing, differences between interviewers witspect to skills and personal characteristics atsy

induce measurement erfBr.

The extent and cause of measurement error depenasiong other factors the method of data collection
In the present survey, where the data were colleasing an internet-based questionnaire, the deaxfign
the questionnaire is of crucial importance. Givdre tamount of effort put into developing the
guestionnaire and the extensive pilot testings itégasonable to assume that the extent of measureme
error which is attributable to a poorly specifiegegtionnaire is minimised. Moreover, respondentewe

explicitly reassured about the confidentiality loéir responses in the invitation to the survey.

Another factor which may affect the extent of meament error is the nature of the variables on fhic
data are collected. For some types of variabless, fossible to observe the values essentially ouith
error, while it is very hard to identify a suitabteeasuring instrument for other types of variabldss is

discussed in the following.

The demographic variables age and gender are egaroplariables which are relatively unproblematic
to measure, implying that the extent of measureragtr is expected to be limited for these and lsimi
variables. On the contrary, some extent of measemerarror is likely to occur when measuring the
economic resources of an individual by self-rempbpee-tax income. One reason for this is that the t
economic resources may differ from the pre-tax mnedf savings and investment income is not inclyded
just like the measure does not take into accouagm@ghical differences in the cost of living. Aneth
reason is that response error might occur due tmane error on part of the respondent. Moreover,
respondents may be unwilling to provide informatiabout income, or choose to provide false

information deliberately due to sensitivity issus®d concerns about confidentiality. A similar typie

“® This type of measurement error is also known &s\iewer bias.
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response error may also occur for the variablessareay health-related lifestyle, where it is pobsithat
respondents report false information deliberatelyider to appear to have a healthier behavioue. Th
variables measuring satisfaction with the tax-foeth health care system and self-assessed hedlib sta
may also suffer from some extent of measurement érre to difficulties in finding a suitable measgr
instrument. For both variables, the perception givan level of satisfaction or health may diffatlveen
individuals. For example, some symptom free indigid with diabetes might consider their health as
being poor or bad due to the diabetes, while othrethe same situation might consider their heakh

being good or excellent due to the absence of sympivhen medicated appropriately.

Considering the variables measuring ownership fiémint types of VPHI, the non-negligible shares of
respondents stating that they do not know theiurgisce status may be taken to indicate that these
variables suffer from some extent of measuremeant eue to memory error on part of the respondent.
addition, it is possible that some individuals act aware that they are covered by VPHI, e.g. bezau
they have it as a fringe benefit without knowingpecause the premium for membership of ‘denmark’ i
paid by their parents or a spouse. However, trermireason to believe that the extent of measureme
error in the variables measuring VPHI status is thrvey is any larger than in other similar susvéjhe
increased focus on private health insurance irDitneish media in recent years may even be expected t

reduce the extent of measurement error that id@tespondents not knowing their own status.

Finally, it is possible that the count variablesaswring self-reported use of various health careicas

are subject to some response error if respondeatsreable to recall or allocate past use to thiat tighe
period. Determining the length of the recall penwaaen collecting data on self-reported use of hezdire
services involves a tradeolfVhile longer recall periods may invariably intr@gurecall errors, shorter
recall periods come at a cost in terms of lessriédion (Clarke et al. 2008). In general, rare éven
call for longer recall periods than more frequerdrds. Clarke et al. (2008) have argued in favdur o
using longer recall periods when the interest ef study lies in the use over the longer period by
comparing the errors incurred by respondents ialliag health care use over the target period with
the errors induced by the imputation process ueeelxpand the responses obtained for a shorter
recall period to the longer period. Kjellsson et(@011) used experimental data to study how the
length of the recall period affected recall errod dound that overall a recall window of one yesar i
preferable to scaling up recall windows of onege#hror six months. However, Kjellsson et al. (2011)
also found several individual characteristics toalssociated with recall errors. This implies that a
shorter recall window may be preferable if the obye of the survey is analysis on the individual
level. Bhandari and Wagner (2006) reviewed 42 studiesavaluated the accuracy of self-reported health
care use data and found among other things thaingteeuracy of self-reporting increases with longer
recall periods, that underreporting is a substlyptimore frequent problem at 12 months than over-

reporting, and that there is a positive associatietween visit frequency and underreporting. Moegpv
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the accuracy of reported outpatient visits, suclplassiotherapist and chiropractor visits, is caesigdy
found to be lower than that of inpatient visitheToptimal recall period thus depends on amongrothe
things the objective of the data collection, thevatence of the event in question, and the type of
health care on which information is collected. Téusveymeasures self-reported use of various health
care services using a recall period of 12 monther pio the interview. This is in line with the
recommendation of Clarke et al. (2008). It was dedito use the same recall period for all services
despite differences in prevalence and type, inrordg¢ to cause unnecessary confusion. Hence, some

extent of response error is expected to be presspecially for the variables measuring outpatgsits.

Summing up, while most of the variables includedthe dataset are expected to be measured with
reasonable accuracy, some variables may be subjeerying degrees of measurement error. This must
be taken into account when interpreting the emgiifindings of the thesis. There is, however, rasom
to expect that the dataset used in this thesighifest to a larger extent of measurement error dther

surveys on similar issues.

5.2.1.5 Panel conditioning

Panel conditioning refers to a tendency for respatglto answer survey questions differently sotielg

to participation in previous surveys. On the onadhaespondents may put a greater effort into ariege

a given survey if they found previous surveys adsbéned through the panel interesting. Moreover,
respondents may become familiar with the reseanahdt, which enables them to answer more accurately
and make fewer mistakes. On the other hand, ifipusvparticipation was disappointing, responderdg m
exert less effort and develop techniques to avoitbw-up questions and strategically shorten the

response time. Hence, the effect of panel conditgpoon survey quality is ambiguous.

Empirical evidence on the importance of panel ciowing, although sparse and at an early stage,
indicates that panel conditioning is probably nomajor issue in internet-based panels. Toepel .et al
(2008) investigated whether there are differenndhé effect of questionnaire design between tcharel
fresh respondents and found little evidence thavesuexperience influenced the question-answering
process. Trained respondents did, however, seebe tsomewhat more likely to take shortcuts in the
response process and study the questions lessilbarélong a similar line, Christensen and Ladergou
(2010) investigated issues of panel conditioningainsurvey of parents’ satisfaction with daycare
arrangements in Denmark and found no significamdence of panel conditioning. Hence, there is no
reason to believe that the quality of the surveta desed in this thesis is severely hampered bytivega

effects of panel conditioning.

5.2.2 Representativity
Representativity of the sample is important in ortdebe able to generalise results based on thegto
the entire population. In this section the represtnty of the sample is described by comparing th

respondents in the sample to the population theyraended to represent, i.e. the Danish populatged
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18-75. Population figures covering the year 2008 imcluding individuals aged 18-75 (unless otheewis

noted) are obtained from Statistics Denmark.

One may argue that the data should be adjustecbtide an accurate picture of the Danish populatipn
applying probability weight§’ However, when stratification is not exogenous, alihis the case when
experience with response rates is used to selecsdmple, it is not appropriate to apply probapilit

weights (Cameron and Trivedi 2005).

Table 5.4 shows the distribution of the populatéod the sample on the region of residence and teepor
the results of several two-sided tests for equalftgample and population proportions. It is semf
Table 5.4 that individuals from the capital regiare slightly overrepresented in the sample, while

individuals from Northern Jutland are slightly undgresented.

Table 5.4 Representativity by region

Population Sample Two-sided test for equality
(%) (%) (z-value)

Capital area 30.83 32.15 2.104**
Zealand 14.79 15.00 0.435

South Denmark 21.46 21.64 0.333

Central Jutland 22.46 21.66 -1.409
Northern Jutland 10.46 9.55 -2.203**
Number of obs. 3,772,966 5,447

Source: Statistics Denmark (2009b).
Note: * significance at 10 percent level; ** signdnce at 5 percent level; *** significance at Irgant level.

Table 5.5 shows the distribution of the populatmad the sample by age and gender combined. Fosmale
there is a clear pattern where the younger agepgrd8-55 are underrepresented and the older agesyro
56-75 are overrepresented. For females, the agggrb8-35 and 46-65 are overrepresented, while the

age groups 36-45 and 65-75 are underrepresergethe. pattern is more mixed.

The differences between the sample and the popnlatie small in magnitude, although statistically
significant for many groups. This may be taken team that the sample selection strategy employed by
YouGov Zapera (and described in section 5.1.4)desn reasonably successful. The sample selection
strategy is, however, based on the assumptiomthratresponse is uncorrelated with other charatitesis

than those observed. If non-respondents differ wapect to other characteristics than age andegend

" Probability weights are defined as the inversethef probability that the individual under considina was
sampled from the population, i.e. they denote thenlrer of individuals in the population that eacimpked

respondent represents.
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inviting more respondents from the demographic gsowith low response rates does not necessarily

improve the representativity of the sample in gaher
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Table 5.5 Representativity by age and gender comiza

Population Sample Two-sided test for equality
(%) (%) (z-value)
18-25 4.18 4.02 0.58¢
26-35 9.22 7.60 4.137**
o 36-45 10.99 8.79 5:182%**
g 46-55 9.89 9.82 0.16¢
56-65 9.54 11.09 3.8971%**
66-75 5.81 6.39 1.82¢*
18-25 4.78 5.75 3.34%*
26-35 9.15 9.34 0.49¢
% 36-45 10.68 10.43 0-60:
fEIf 46-55 9.73 10.87 2,830
56-65 9.62 11.16 3.86(***
66-75 6.39 4.74 4.99(+**
Number of obs. 3,772,966 5,447

Source: Statistics Denmark (2009b).

Note: * significance at 10 percent level; ** signdnce at 5 percent level; *** significance at Trqgent level.

The representativity of the sample is also assefgeithe number of people in the household, edapati
level, occupation, and health care use. These ctegistics were not used by YouGov Zapera to sehext
sample. Table 5.6 shows the distribution of theutation and the sample by number of people in the
household. It is seen from Table 5.6 that smalleuskholds with 1-2 individuals are somewhat
overrepresented in the sample, while household$ viour individuals or more are significantly

underrepresented.

Table 5.6 Representativity by number of people intte household

Population Sample Two-sided test for equality
(%) (%) (z-value)
1 20.78 22.86 3.777***
2 38.89 44.19 8.023***
3 15.27 14.61 -1.347
4 15.89 13.05 -5.727%**
5 5.91 4.26 -5.167***
6 or mort 3.27 1.0 -9.303k**
Number of obs. 3,772,966 5,447

Source: Statistics Denmark (2009b).
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Note: * significance at 10 percent level; ** signdnce at 5 percent level; *** significance at Trqgent level.
In Table 5.7, the education level of the sampledisipared to the education level of the populatibis

seen that individuals with 7-11 years of schoolocadion or a vocational education are significantly
underrepresented in the sample, while all otheugsaare overrepresented. The differences between th

sample and the population with regards to educdgiesl are large in magnitude.

Table 5.7 Representativity by education level

Population Sample Two-sided test for equality
(%) (%) (z-value)

7-11 years of school education 32.35 0.77 -35.1865**
High school 8.57 20.73 7.560%**
Vocational education 33.30 24.49 -13.796***
Academy profession degree 5.03 10.50 18.475***
Bachelor’'s degree 14.26 26.25 25.314***
Postgraduate qualifications 6.49 15.02 25.547%**
Other 0.00 2.24 -
Number of obs. 3,756,572 5,447

Source: Statistics Denmark (2009b).
Note: * significance at 10 percent level;, ** signdnce at 5 percent level, *** significance at 1rqent level.
Population figures are from 2008 and include indiingls aged 15-69.

Even though some of the differences between thallpipn and the sample with regards to education
level may be caused by differences in the defingiosed by Statistics Denmark and the perceptibns o
the respondents, Table 5.7 indicates that the veplesentation of individuals with a low educatievel

is a problem in this survey.

Table 5.8 assesses the representativity of the Isawifh respect to occupation. The most substantial
differences between the sample and the populatierthat pensioners are significantly underrepresknt
in the sample, while students are significantly roepresented. Employed and unemployed are also
underrepresented in the sample, and self-employedssisting spouses are overrepresented, altlibagh

deviations are much smaller than those found fafesits and pensioners.

Finally, Table 5.9 shows the average number of amatto various health care providers for the
population and the sample. The average number wifacts to general practitioners and specialists is
lower for the sample than for the general popuatiwhile the opposite relationship exists for #@sio
dentists, chiropractors, and physiotherapists. Tthessample is not exactly similar to the popolaiit is
intended to represent with respect to health caees It may explain some of the difference thattsito
chiropractors and physiotherapists that are paidpfovately are not registered by Statistics Derknar

Moreover, memory problems on part of the resporelemiy also have contributed to the differences.
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Based on Table 5.9 one might speculate that iagiee to remember visits for which a co-payment was

made, sometimes even more visits than actually phexde.

Table 5.8 Representativity by occupation

Population Sample Two-sided test for equality

(%) (%) (z-value)
Self-employed 4.41 5.05 2.296**
Assisting spouse 0.16 0.29 2.470**
Employed 60.07 58.66 -2.131**
Unemployed 453 3.75 -2.785%**
Pensioner 23.06 17.83 -9.170%**
Early retirement pensioner 3.25 3.36 0.456
Student 1.83 8.65 37.537***
Other 2.70 242 -1.260
Number of obs. 4,255,156 5,447

Source: Statistics Denmark (2009b).
Note: * significance at 10 percent level; ** signdnce at 5 percent level; *** significance at 1lrqent level.
Figures for the population are from 2008 and inekuthdividuals aged 18 and up.

Table 5.9 Representativity by health care use

Population Sample
average # of average # of
contacts within the  contacts within the Two-sided test for equality
previous 12 months previous 12 months (z-value)
General practitioner 7.76 3.58 -58.382***
Specialist doctor 0.94 0.74 -7.894%**
Dentist 1.10 1.69 29.383***
Chiropractor 0.48 0.59 3.434***
Physiotherapy 1.31 1.92 5.822***
Number of obs. 3,772,966 5,447

Source: Statistics Denmark (2009b).
Note: * significance at 10 percent level; ** signdnce at 5 percent level; *** significance at 1lrqent level.
Figures for the population are from 2008.

To sum up, the representativity of the Danish Sy VVoluntary Health Insurance 2009 is hampered by
several statistically significant deviations betwdbe sample and the population. Most of the dmriat
are relatively small in magnitude, which implieattthe overall representativity seems reasonaldeite.
However, the severe underrepresentation of indal&lwith a low education level is problematic. The
underrepresentation of this particular group cdagddue to the chosen method of data collectioneGiv

that underrepresentation of individuals with a leducation level is a general problem in questiaenai
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surveys based on questionnaires (see e.g. Chestensl. (2009)), it is, however, uncertain howchan
alternative method of data collection, like papasdd questionnaires sent out in the mail, woulde hav

improved upon the representativity.

5.3 Descriptive statistics for key variables

This section reports descriptive statistics for kieg variables measuring VPHI coverage dmel use of
health care services. Additional descriptive stiggsare reported in the empirical chapters whbig is
relevant. Moreover, the marginal response distidgmgtfor the remaining variables included in théadat

can be found in Appendix A.

Table 5.10 shows descriptive statistics for théades measuring VPHI coverage along the dimensions
of VPHI supplied by commercial insurers and memibigref ‘denmark’, thus allowing for an assessment

of double coverage. The individuals who do not kribeir exact insurance status are dropPed.

Table 5.10 Types of voluntary private health insurace schemes held

VPHI supplied by Member of ‘denmark’
commercial insurer Yes No Total

Through own employer

- Employer pays all 9.93% (n=492) 8.03% =(B98) 17.95% (n=890)

- Employee contributes 4.38% (n=217) 3.03% = 150) 7.40% (n=367)
Through partner’s

gnp 2.02% (n =100) 151% (n=75) | 3.53% (n=175)

employer
Individually purchased 2.28% (n=113) 1.27% (n336| 3.55% (n=176)
No 35.26% (n=1,748) 32.30% (n=1,601) 67.56% 3349)
Total 53.86% (n=2,670) 46.14% (n=2,287) 100.0096¢= 4,957)

It is seen from Table 5.10 that while 32 percenthaf sample do not hold VPHI, the individuals ie th

remaining part of the sample all hold some typ&'BHI coverage. More than half of the respondengs ar
members of ‘denmark’. Among the members of ‘denmariconsiderable share also holds employment-
based VPHI. While the far majority of the individsiavith employment-based VPHI are insured through
their own employer, some individuals have VPHI thgb their partner’'s employer. The employers are
seen to pay the entire premium for the majoritythad individuals who are insured through their own

employer. However, a notable share contributefhi¢opremium out of the pre-tax income. Finally,sit i

“8 The dropped individuals are distributed as follo®& did not know whether they were members of tdark’,
221 did not know whether they were insured throtigdir own employer, 60 were insured through theipkyer
but did not know whether the premium was fully phidthe employer; 100 did not know whether theyeniesured
through their partner's employer; 58 did not knowether they had purchased VPHI from a commerclrance

company on an individual basis.
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seen from Table 5.10 that some of the membersaintdhrk’ have taken out VPHI from a commercial
insurance company on an individual basis. While thiperfectly possible, it cannot be ruled out Htane
of these individuals have confused VPHI with ottygres of insurance sold by commercial insurersh suc

as insurance that pays out a fixed amount of mam#ye event of a critical iliness.

Table 5.11 shows descriptive statistics for theades measuring the use of the types of health car
services analysed in the empirical chapters forftilesample and broken down by insurance status.
Health care use is measured by self-reported nuofbégsits within the previous 12 months, as disaub

in section 5.2.1.4. It is seen from Table 5.11 thatdistribution in the use of health care seviagthin

the previous 12 months is right-skewed with a higimcentration of zeros for all services except for
contacts to GPs and dentists and the use of ppéiscrimedication, where more than half of the sampl
reports a positive use. Comparing the health ceeeofithe uninsured to the sample average, iteis gt
the percentage with a positive use is lower amdmeguninsured for contacts to GPs, physiotherapists,
chiropractors, psychologists, specialists, dentimtsl hospitalisations and higher for ambulatomgtacts
and regular use of prescription medication. Congideaverage use, the pattern differs somewhatah t
the uninsured have less contacts to physiothesgpbtropractors, and dentists than the sampleageer
but more contacts to GPs, psychologists, ambulafngviders, and hospitalisations. Hence, the
descriptive evidence on differences in use betwkerindividuals with and without VPHI, respectively

does not reveal any clear patterns.

Within the group of privately insured, the averagenber of contacts to GPs, physiotherapists, sligsia
and dentists as well as ambulatory contacts angitatisations during the 12 month period is abdwe t
average of the full sample for members of ‘denmaakd below the average for individuals with
employment-based VPHI. Except for physiotherapisttacts, this trend is confirmed by considering the
distribution of visits, where the percentage ofiwdlbals with positive use is above the averagteffull
sample for members of ‘denmark’, and below the ayerfor individuals with employment-based VPHI.
Likewise, the percentage with a regular use of guipion medication is above the sample average for
members of ‘denmark’ and below the sample averageindividuals with employment-based VPHI.
These differences support the strategy outlinedection 1 of analysing membership of ‘denmark’ and
employment-based VPHI separately. The descriptiggstics provided in Table 5.11 do not reveal any
clear-cut patters regarding how the use of physiatby, chiropractic care, and psychological couinggl
differs between insurance groups. The use for tidividuals with combinations of ‘denmark’,
employment-based VPHI, and VPHI purchased througtormmercial insurer on an individual basis
generally lies in the interval between membersdehmark’ and employment-based VPHI, although with
some deviations. Finally, the group of individua¥ho are only covered by VPHI purchased on an

individual basis through a commercial insurer thea small and thus not considered further here.
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Table 5.11 Health care use broken down by insurancgatus

Insured
Visits to: Employment- Combi-
'denmark’ based Commercial nations Uninsured Total
(n=1,748) (n=623) (n=63) (n=922) | (n=1,601)| (n=4,957)
GPs
0 16.30% 20.39% 14.29% 17.68% 18.119 17.63%
1 16.99% 23.43% 26.98% 21.15% 18.499 19.18%
2 or more 66.70% 56.18% 58.73% 61.17% 63.40% 63.18%
Mean (std. err.) 3.75(0.12) 2.87(0.16) 4.14(1L.43.90(0.11), 4.15(0.16 3.62 (0.08)
Physiotherapists
0 81.86% 80.10% 82.54% 77.22% 83.959 81.46%
1 2.80% 5.46% 4.76% 3.58% 3.25% 3.45%
2 or more 15.33% 14.45% 12.70% 19.20% 12.80% 15.09%
Mean (std. err.) 2.13(0.20) 1.61(0.23) 2.41(1.52.94 (0.19), 1.94 (0.22 1.97 (0.112)
Chiropractors
0 88.04% 88.28% 84.13% 83.30% 91.769 88.34%
1 2.40% 1.77% 4.76% 4.34% 1.31% 2.36%
2 or more 9.55% 9.95% 11.11% 12.36% 6.93% 9.30%
Mean (std. err.) 0.60 (0.06) 0.61(0.09) 0.40 (p.18.84 (0.09)| 0.45(0.05 0.59 (0.03)
Psychologists
0 93.48% 94.86% 93.65% 93.49% 94.259 93.91%
1 1.03% 0.64% 0.00% 1.30% 0.69% 0.91%
2 or more 5.49% 4.49% 6.35% 5.21% 5.069 5.18%
Mean (std. err.) 0.44 (0.06) 0.37(0.08) 0.78 (p.50.44 (0.08)| 0.45 (0.07 0.44 (0.04)
Specialists
0 62.64% 74.64% 69.84% 66.92% 67.659 66.65%
1 19.97% 13.64% 19.05% 18.44% 16.439 17.73%
2 or more 17.39% 11.72% 11.11% 14.64% 15.93% 15.61%
Mean (std. err.) 0.85(0.05) 0.59(0.07) 0.52 (p.18.67 (0.05)| 0.75(0.05 0.75 (0.03)
Dentists
0 13.10% 18.78% 26.98% 11.82% 26.119 17.95%
1 25.46% 35.79% 31.75% 29.61% 26.869 28.06%
2 or more 61.44% 45.43% 41.27% 58.57% 47.03% 53.98%
Mean (std. err.) 1.91 (0.04) 1.48(0.05) 1.33(p.1%.76 (0.04)| 1.56 (0.04 1.71 (0.02)
Ambulatory
0 69.57% 77.21% 74.60% 76.03% 69.969 71.92%
1 13.90% 10.27% 4.76% 11.06% 10.99% 11.86%
2 or more 16.53% 12.52% 20.63% 12.91% 19.05% 16.22%
Mean (std. err.) 1.00 (0.08) 0.87(0.14) 0.73(p.18.63 (0.06)| 1.09 (0.08 0.94 (0.04)
Hospitalisations
0 86.84% 89.25% 88.89% 91.21% 88.699 88.58%
1 8.92% 7.54% 6.35% 6.72% 7.62% 7.89%
2 or more 4.23% 3.21% 4.76% 2.06% 3.699 3.53%
Mean (std. err.) 0.24 (0.03) 0.16 (0.02) 0.22 (p.10.12 (0.02), 0.21 (0.02 0.20 (0.01)
Medicine use
Yes 51.77% 33.23% 38.10% 36.98% 52.28¢ 46.68%
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No 48.23% 66.77% 61.90% 63.02% 47.72‘1/0 53.32%
|

6 A reader’s guide to the thesis

The main part of the thesis is made up by one veyiaper (chapter 2) and three empirical papers with
original research (chapters 3-5). Chapter 6 digsusnd concludes. Finally, a Danish summary is

included at the end of the thesis.

The empirical chapters are all based on data flmenctoss-sectional sample of the Danish population
described in detail in section 5. Given the intemtihat each chapter can be read independentlynzen
arbitrary order, there will be some repetition ehgral issues. Moreover, the chapters are writiémam
eye to publication in different academic journalende, the style of writing and reference differs

somewhat between the chapters. The reader is &skedir with these inconveniences.

Chapter 2 reviews the empirical literature on what charasesr the privately insured in universal health
care systems and assesses how well the empiricednee corresponds with the theoretical predictions
This information is useful in itself, as well asonder to guide the selection of covariates in sgbent
empirical chapters. The review is restricted tosider individually purchased policies, given thiae t
theoretical frameworks for analysing individuallyjurphased and employment-based VPHI differ
markedly. Empirical studies were identified by penfing searches in electronic databases and exagnini
weekly reports on new health economics research liférature search identified a total of 24 aeschnd

15 working papers, the majority of which were psbéd within the recent decade. Socioeconomic
characteristics, including income, are generallynfb to be important determinants of having private
health insurance. Likewise, the empirical evidemmmerally supports the theoretical prediction of
individuals selecting themselves into duplicate WVRidsed on the quality of care available within the
universal health care system, just like the denfan®/PHI is consistently fund to be negatively afied

by the effective insurance premium. On the confrtmg empirical evidence on the importance of risk
preferences is sparse and points in different dines. Finally, with few exceptions, the privatéhsured
are generally found to be in better health, thyectang the standard theory of adverse selectidre T

literature provides several possible explanatiengtfe absence of adverse selection.

While the determinants of individually purchasediIfhave been studied extensively in the litera@mse
evident from chapter 2, empirical evidence on whkharacterises the group of individuals with

employment-based VPHI in universal health careesystis restricted to a few studies.

Chapter 3 estimates the determinants of employment-based | V&khership within the Danish
workforce and explores whether these differ for yges who receive the insurance free of charge and
those who pay the premium out of their pre-tax meo It was found that the probability of having

employment-based VPHI is positively affected byvaté sector employment, size of the workplace,
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whether the workplace has a health scheme, incbaiag employed as a white-collar worker, and age
until the age of 49, while the presence of subaidis, gender, education level, membership of 'dedima
and living in the capital region are not signifidlgrassociated with insurance coverage. As expetied
characteristics related to the workplace are byttiar quantitatively most important determinantse Th
association between employment-based VPHI andasskssed health is found to be quadratic such that
individuals in good self-assessed health are nikedylto be insured than those in excellent and fador

or very poor self-assessed health, respectivehallyi the probability of having employment-basedri

is found to be negatively related to the level atisfaction with the tax-financed health care syst&€he
results are not affected notably by applying a hate probit model with sample selection in order t
distinguish empirically between employees who nezehe insurance free of charge and those who pay
the premium out of their pre-tax income. Henceséhvo groups may reasonably be combined in future
analyses of employment-based VPHI in Denmark, elengh the underlying decision processes leading

to insurance coverage differ somewhat.

Another key issue in the economic literature orvaie health insurance is one of identification; enor
precisely how to separate the causal effect of V&Hthe use of health care services from differsnce
use that are attributable unobserved factors éfiggdioth the probability of having VPHI and the wfe

health care services. This issue is the focal pichapters 4 and 5.

Chapter 4 estimates the effect of employment-based VPHImuse of covered health care services
using the method of propensity score matching. Tieshod is based on an assumption of selection on
observables, which is argued to be plausible giieninstitutional setting of employment-based VRil|
Denmark and the wide set of relevant covariatedablta in the data. The chapter seeks to complj wit
the common critique of matching estimators thay trexjuire the researcher to make a large number of
choices in the estimation process by assessingethsgtivity of the results with respect to sev@@dsible
specifications of the propensity score and matclalyprithms. For the total sample of occupationally
active, the estimates of how employment-based Véfféicts the probability of having had one or more
hospitalisations, physiotherapist, chiropractogcb®logist, specialist, and ambulatory contacthiwithe
previous 12 months are positive for all health c@E®ices except for psychologist visits, but doditier
significantly from zero. Restricting the sampleprivate sector employees, it is found that emplayme
based VPHI increases the probability of having &iaglambulatory contacts (such as examinationssscan
same-day surgery, and control visits) by 6-7 pdagm points in addition to the baseline probabiity
22.4 percent.

Chapter 5 investigates how the estimated effects of indigiupurchased VPHI varies with different
untestable assumptions by discussing and comp#regesults obtained by four fundamentally différen
identification strategies: 1) Joint parametric nbdg relying on functional form and an instrumenta

variable, 2) propensity score matching relying @bestion on observables, 3) a standard univariate
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parametric estimator relying on functional form aselection on observables and finally 4) non-
parametric bounds using weaker assumptions. Thdtseshow evidence of a positive and significant
effect of VPHI on the use of dental care, physitdpg, and chiropractic care, irrespective of thehod
applied. The effect of VPHI on the use of ambukatoare is insignificant, while the results diffaarass
methods for general practice and prescription disgy The joint parametric model allowing for sealatt

on unobservables generally produces higher estintlasa the identification strategies relying orestbn

on observables. It is shown by means of boundirg the exclusion restriction does not have much
identifying power on its own, which implies thatethesults from the joint parametric model mainlly re
on functional form. Moreover, it is clear from tharious bounds that while strong assumptions of
selection do not rule out incentive effects, onhe et of bounds identify a positive sign of thieef of

VPHI for all outcomes.

Chapter 6 summarises and discusses the findings, policyidabns, and limitations of the empirical

chapters and concludes.

6.1 Status of the empirical chapters

The empirical chapters are at somewhat differemgest in the process of preparation and publication:

Chapter 2

Kiil A. 2011. What characterises the privately irelin universal health care systems? A reviewhef t
empirical evidence
= Submitted to Health Policy

Chapter 3

Kiil A. 2011. Determinants of employment-based ptévhealth insurance in Denmark
Earlier versions of the paper were presented 1that 15" meeting in the Danish Forum for Health
Economics, the Danish Institute for Health ServiBesearch, Copenhagen, April 14 2010 and 2) at the
16" meeting in the Danish Forum for Health EconomMayselisborgCentret, Arhus, April 13 2011.

= Accepted for publication in the Nordic Journal afafth Economics

Chapter 4

Kiil A. 2011. Does employment-based private hedttburance increase the use of covered health care
services? A matching estimator approach
Earlier versions of the paper were presented lamtinternal seminar at Health Economics Research
Unit, University of Southern Denmark, Odense, Ndb&an23 2010 and 2) at the conference “Insurance.
Inequality. Health”, Technische Universitat DarmdtaGermany, June 3-5 2011.

= In review at the International Journal of Healthr€€CBinance and Economics

Chapter 5

Kiil A, Arendt JN. 2011. The effect of private haalinsurance on the use of health care services: A
comparison of identification strategies
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Earlier versions of the paper were presented 1that 3f' Nordic Health Economists’ Study Group
Meeting, Ume& University, Sweden, 18-20 August 20iD2) at the 33 Danish Symposium in Applied
Statistics, University of Copenhagen, January 24Q861.

= In review at the Journal of Health Economics
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APPENDIX A Questionnaire with marginal response distributions

A.1 Invitation e-mail

Subject: Survey from YouGov Zapera
Dear <name>,

You are hereby invited to answer a questionnawenflfouGov Zapera, which takes between 10 and 20
minutes to fill out. The questionnaire is aboutwbry health insurance, and it is part of a redear
project at the University of Southern Denmark. Toestionnaire is open until June <date> 2009 af unt

we have received a sufficient number of responses.

To thank you for your help, everybody who compldtessurvey participates in a draw for 1 gift voeich
worth 5000 DKK to a travel agency and 25 gift voeichworth 1000 DKK each to Coop.

Participation in the survey is completely optioaad we would appreciate that you answer all questio
In case you cannot answer a question or findetérant please tick or write “Don’t know”, wheraghs

possible.

Click on this link to start the survelyttp://www.yougov.dk/survey?login=<pw>

The results from the questionnaire survey will blished in such a way that no private individuzds
be recognised. All information is handled with atrtonfidentiality, and only the researchers resfua
for the survey will have access to

data from the questionnaire survey.

Thank you in advance for your help.

YouGov Zapera Ltd.
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A.2 Follow up e-mail

Subject: Survey from YouGov Zapera

Dear <name>,

A few days ago we sent you an invitation to pgpoaté in a survey. We would just like to make yowasav

that it is not too late to participate yet. It takebout 20 minutes to fill out the questionnaire.

The questionnaire is about voluntary health insteaand it is part of a research project at thevéhsity

of Southern DenmarkThe questionnaire is open until June <date> 2009ntil we have received a

sufficient number of responses.

PLEASE NOTE
To thank you for your help, everybody who compldtessurvey participates in a draw for 1 gift voeich
worth 5000 DKK to a travel agency and 25 gift voeichworth 1000 DKK each to Coop.

Participation in the survey is completely optioaad we would appreciate that you answer all questio
In case you cannot answer a question or findetérant please tick or write “Don’t know”, wheraghs

possible.

Click on this link to start the survelgttp://www.yougov.dk/survey?login=<pw>

The results from the questionnaire survey will bblizhed in such a way that no private individuzds
be recognised. All information is handled with agtrgonfidentiality, and only the researchers respua
for the survey will have access to data from thestjonnaire survey.

Thank you in advance for your help.

YouGov Zapera Ltd.
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A.3 English questionnaire with marginal response ditributions

single

Q1 What is your gender?(n=5447)
1. Male(47.71%)
2. Female(52.29%)

numeric
Q2 What is your ageAn=5447)
Write number of years: (mean 46.76)

numeric
Q3 What is your postcode?
Write postcode:

numeric
Q4 How many adults aged 16 years or above livesyour household?(n=5447)
(Including yourself)

Write number of adults: (mean 1.92)

numeric

Q5 How many children aged 15 years or below lives iyour household?(n=5447)
Write number of children: (mean 0.45)

single

Q6 What is your current marital status? (n=5447)
1. Married(52.52%)

Civil partnership(0.81%)

Unmarried, cohabitin¢l8.05%)

Unmarried, live alone/with parent$2.87%)

Divorced(7.62%)

Separatedl.41%)

Widow/widower(3.23%)

Other(3.49%)

©NOoOOAWDN

single
Q7 Which type of housing do you live infn=5447)
1. Owner-occupied61.37%)
2. Housing co-operativér.42%)
3. Rented(30.20%)
4. Service tenancy0.33%)
5. Other(0.68%)

text
The next questions are about your education and ogpation.
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single

Q8 What is the highest level of school education ydhave completed{n=5447)

1.
2.
3.
4.

single

7 years of schoolin{3.69%)

8-9 years of schoolin¢l0.04%)

10-11 years of schoolin@7.45%)

General Certificate of Secondary Educatib@.82%)

Q9 Have you completed a vocational or higher edudan? (E.g. carpenter, nurse, lawyefh=5447)

1. Yes, | have completed a vocational or higher edog?8.48%)
2. No, but I am currently enrolled in a vocationahigher educatioi6.59%)
3. N0 (14.93%)

single —if Q.9=1

Q10 Which vocational or higher education have youampleted? (State the highest education you

have completedjn=4276)

1.

2.
3.
4

single

Semi-skilled worker education (e.g. hospital pgrterck driver, process operator, driv€l)05%)
Basic vocational courdd.16%)

Trainee or apprentice education (e.g. hairdregsedener, office clerk, carpent€t)’.66%)
Other vocational education (e.g. medical secret&guightsman, home carer, bachelor of
commerce)8.33%)

Academy Profession degree, less than 3 yearspl@agmacologist, police officer, computer
scientist)(13.38%)

Bachelor’'s degree or Professional Bachelor's de@ekeyears (e.g. school teacher, nurse,
occupational therapis(B3.44%)

Postgraduate qualifications, more than 4 years @@cfor, architect, upper secondary school
teacher)(19.13%)

Other(2.85%)

Q11 What is your main occupational position{n=5447)
(Please tick only one box)

Employed
1. Self-employed5.05%)
2. Assisting spous€0.29%)
3. Worker, skilled (e.g. craftsman, gardener, mechadnitcher)4.63%)
4. Worker, unskilled/semi-skilled (e.g. driver, trugkiver, process operator, machine operator,
bricklayer’s labourer}4.70%)
5. White-collar worker (e.g. office or shop assistangnager, teacher, auditor, nurse, home carer,
day nurse, consultant) or public servgts.93%)
6. Other employmen{3.40%)
Unemployed
7. Unemployer or re-traininB3.34%)

Enrolled in education

8.
9.

Apprentice or traine€).90%)
Student, higher educatidi.73%)
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10

. Student, basic scho@.02%)

Pensioner

11
12
13
14
Other
15
16
17
18
19
20

single

. Old-age pensiondi0.91%)

. Disability pensione(6.02%)

. Other pensiong0.90%)

. Early retirement pensioné€B.36%)

. Housewife/house husbaif@.39%)

. On long term sick leave (3 months or mafeP8%)
. Military service(0.00%)

. On social security/unemployment benéit40%)

. Rehabiliteg0.22%)

. Other(0.73%)

—if Q.11=1-6,20

Q12 Do you have any subordinates/employee&?=3527)

1.
2.

Yes(21.18%)
No (78.82%)

numeric — if Q.12=1
Q13 How many subordinates/employees do you hava?=747)

single

Write number of subordinates/employees: (mean 17.32)

—-ifQ.11=1-6,8,19,20

Q14 Is your workplace a public or private company3n=3634)

1.
2.
3.

4.
5.

single

Private(56.52%)

Public (state, regions, municipalities, offentlggéde institutioner med egne bestyrel$86).63%)
Independent public company (national and otheripydint-stock companies, e.g. DONG, DSB,
Post Denmark, and TVZ3.63%)

Other(2.15%)

Don't know (1.07%)

—-if Q.11=1-6,8,19,20

Q15 How many people are employed at your workplace(h=3634)

(If you
1.

©oNoGO WD

text

are employed by a large concern, considahoyour local workplace)
1-4 employee$10.32%)

5-9 employee$7.04%)

10-19 employeegl0.40%)

20-49 employeefl7.03%)

50-99 employeefl2.19%)

100-249 employeed 3.29%)

250-499 employee®.96%)

500 employees or mo(&8.71%)

Don't know (4.05%)

The next questions are about health insurance.
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single
Q16 Are you a member of ‘Health Insurance denmark’A{n=5447)
1. Yes, group 8 (basis membership/passive memberghkf)%)
2. Yes, group 5 (covers medication, dentist visitasges and physiotherapy among other things, but
no operation coveragé30.84%)

3. Yes, group 1 (more comprehensive coverage tharpgsancl. operation coverag€)1.38%)
4. Yes, group 2 (most comprehensive coverage, moregraup 1)3.16%)
5. Yes, but don’t remember which gro(h27%)
6. No (45.90%)
7. Don't know(0.94%)
single - if Q.16=2

Q17 Have you taken out operation coverage in adddn to your membership of group 53n=1680)
1. Yes(8.39%)
2. No (85.89%)
3. Don't know(5.71%)

prioritisation — if Q.16=1-5
Q18 Prioritise the two most important reasons for pu being a member of ‘Health Insurance
denmark’. (h=2896)
(Prioritise 1 in the box next to the most importaneason and 2 in the box next to the second most
important reason)
1. Dissatisfaction with the public healthcare syst@ni3.14% | 2. 4.56%)
2. Pressure from familyl. 1.76% | 2. 2.69%)
3. Toinsure my childreifl. 8.39% | 2. 14.33%)
4. Co-payments in the public healthcare system/goadriboitions from 'denmark(1. 60.53% | 2.
14.16%)
Waiting times in the public healthcare systeim1.45% | 2. 5.25%)
6. Have seen the consequences of not being a membdealth Insurance denmark’ in the near
family (1. 6.63% | 2. 19.06%)
7. Other(1. 7.80% | 2. 24.76%)
8. None of these reasofik. 10.29% | 2. 10.29)

o

single — if Q.16=2-5
Q19 Have you used your membership of 'Health Insunace denmark’ within the last 12 months?
(n=2650)

1. Yes(90.98%)

2. No (8.38%)

3. Don't know(0.64%)

text
An increasing number of companies offer their emplgees_health insurance

A health insurancecovers expenses to operations at privathospitals among other things, ar
usually also counselling and treatment by physiothiapists and chiropractors. The main rule
is that the employer pays the insurance premium.
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single —if Q.11=1-6,8,9,16,19,20

Q20 Do you have a health insurance through your entgyer? (n=4055)
1. Yes(33.61%)
2. No (60.52%)
3. Don't know(5.87%)

single —if Q.6=1-3

Q21 Do you have a health insurance through your spse’s employern=3888)
1. Yes(7.05%)
2. No (88.45%)
3. Don't know(4.50%)

single —if Q.20=1

Q22 Does your employer pay the entire premium forhie health insurancen=1363)
1. Yes(67.87%)
2. No, part of the premium is deducted from my wé@je 73%)
3. Don't know(4.40%)

prioritisation — if Q.20=1 eller Q.21=1
Q23 What is in your opinion the two most important reasons for the increasing popularity of
employer paid health insurance{n=1546)
(Prioritise 1 in the box next to the most importanéason and 2 in the box next to the second most
important reason)
1. Dissatisfaction with the public healthcare sys{@nd.38% | 2. 4.40%)
2. ltis atax free fringe benefit which is free fbetemployee
(1. 18.50% | 2. 15.33%)
It gives access to treatment at private hosp{fald7.40% | 2. 19.40%)
Less sickness absence due to quicker treat(he8.16% | 2. 26.97%)
Waiting times in the public healthcare systm13.71% | 2. 29.17%)
Co-payments in the public healthcare sys(&n0.39% | 2. 0.52%)
Other(1. 1.23% | 2. 2.20%)
None of these reasofik. 1.23% | 2. 1.23%)

© N OAW

single
Q24 Have you taken out a private health insurancendependent of your employer and other than
‘Health Insurance denmark’, for which you pay the entire premium? (n=5447)
(Consider only private health insurance coveringyrself — not children or spouses)
1. Yes(6.02%)
2. No(91.79%)
3. Don't know(2.18%)

single — if Q.20=1 eller Q.21=1 eller Q.24=1

Q25 Have you used your health insurance within thiast 12 months?An=1745)
1. Yes(20.46%)
2. No(79.37%)
3. Don't know(0.17%)
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text
An increasing number of companies likewise offer thir employees acompany healthcare
schemeat the workplace.

A company healthcare schemés not the same as an employer paid health insuraa. A
company healthcare scheme is paid by the company &mgives access to different facilities .
the workplace, like physiotherapy, or referrals toe.g. a Falck Health Centre.

A fruit basket or healthy food in the canteen are ot considered company healthcare scherr
in this survey.

single —if Q.11=1-6,8,9,16,19,20

Q26 Do you have a company healthcare scheme at yomorkplace? (n=4055)
1. Yes(25.65%)
2. No (67.77%)
3. Don't know(6.58%)

single — if Q.26=1
Q27 Have you used the company healthcare schemeyaitur workplace within the last 12 months?
(n=1040)

1. Yes(45.87%)

2. No (53.85%)

3. Don't know(0.29%)

text
The next questions are about your health.

single

Q28 How would you describe your general state of h&h? (n=5447)
Excellent(15.57%)

Go0d(52.01%)

Fair (24.78%)

Poor(6.63%)

Very poor(1.01%)

arwNPE

text
By placing a tick in one box in each group below, Ipase indicate which statements be
describe your own health state today.

single

Q29 Mobility (n=5447)
1. I have no problems in walking abai@6.25%)
2. | have some problems in walking ab¢ii8.62%)
3. lam confined to be@.13%)

single
Q30 Self-care(n=5447)
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1. I have no problems with self-caf@7.74%)
2. | have some problems with washing or dressing my3e36%)
3. lam unable to wash or dress my46l29%)

single

Q31 Usual activities (e.g. work, study, houseworkamily or leisure activities) (n=5447)
1. I have no problems with performing my usual ac@g(81.97%)
2. | have some problems with performing my usual dttis (15.72%)
3. lamunable to perform my usual activiti@s31%)

single

Q32 Pain/discomfort(n=5447)
1. I have no pain or discomfofb6.93%)
2. | have moderate pain or discomf¢39.69%)
3. | have extreme pain or discomf@B.38%)

single

Q33 Anxiety/depression(n=5447)
1. | am not anxious or depress@#.58%)
2. | am moderately anxious or depres§gd.08%)
3. | am extremely anxious or depresg@B4%)

single
Q34 Do you have any long-term iliness, injury, hanidap or other long-term condition? (n=5447)
(With long-term is meant more than 6 months)

1. Yes(34.20%)

2. No (64.27%)

3. Don't know(1.52%)

battery single
Q35 Below is a list of various health conditions ahillnesses. Please mark for each illness if you v&
had it now or previously. (n=5447)
Statement:
1. Asthma(l.6.72% | 2.5.73% | 3. 86.47% | 4. 1.08%)
Allergies (not asthma(l. 23.57% | 2. 6.76% | 3. 67.67% | 4. 2.00%)
Diabeteq1. 5.56% | 2. 0.53% | 3. 92.64% | 4. 1.27%)
Hypertension(1. 16.83% | 2. 6.43% | 3. 73.21% | 4. 3.52%)
Chronic bronchitis, emphysenf. 3.25% | 2. 1.21% | 3. 93.70% | 4. 1.84%)
Osteoarthritis, rheumatoid arthri($. 18.78% | 2. 1.17% | 3. 76.13% | 4. 3.91%)
Osteoporosigl. 2.04% | 2. 0.20% | 3. 94.91% | 4. 2.85%)
Cancer, including leukemid. 0.83% | 2. 2.97% | 3. 94.49% | 4. 1.71%)
Migraine or frequent headach@s 10.46% | 2. 11.03% | 3. 77.84% | 4. 0.66%)
. Chronic anxiety or depressigh. 4.77% | 2. 6.21% | 3. 87.83% | 4. 1.19%)
. Other mental health disordét. 2.59% | 2. 2.74% | 3. 93.52% | 4. 1.16%)
. Back condition(1. 12.89% | 2. 7.62% | 3. 78.02% | 4. 1.47%)
. Incontinencg1. 4.79% | 2. 1.32% | 3. 93.17% | 4. 0.72%)
. Tinnitus (1. 9.86% | 2. 1.85% | 3. 87.09% | 4. 1.19%)

© NGO AWDN
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Scale:
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Yes, have now

Yes, have had previously
No

Don't know

PwnNpRE

numeric
Q36 How many days within the last 12 months have yobeen absent at your work because of
illness?(n=5445)

Write number of days: (mean 19.01)

single

Q37 Do you use glasses or contact lens€a25447)
1. Yes(69.85%)
2. No (30.15%)

single
Q38 Many adults have had some teeth extracted. Homany of your own teeth do you have left?
(n=5447)
(Adults have 28 teeth + the four wisdom teeth, whigre not counted in. The response category “all
teeth left” is thus used even if one or more wisdteeth are extracted)
1. No teeth left(1.60%)
1-9 teeth lef(2.46%)
10-19 teeth left6.88%)
20-27 teeth 1ef{33.67%)
All teeth left(53.92%)
Don't know (1.47%)

o gk wd

single — if Q.38=2-6

Q39 If you were to assess your teeth, how would yalescribe them?2n=5280)
Very good(19.53%)

Rather good41.31%)

Neither good nor poq29.41%)

Rather poo(8.58%)

Very poor(1.17%)

aprwdnE

single
Q40 If you think of the last 5 years, what would yo say provides the best description of your dentist
visits? (n=5447)

1. Visit the dentist for regular check-ups once orcevper yea(72.65%)

2. Visit the dentist for check-ups, but it happens ligequently than once a ygan.84%)

3. Only visit the dentist if there are probleds.97%)

4. Never visit the dentiq{3.54%)

text
The next questions are about your contact with théealth care system.

battery numeric
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Q41How many times within the last 12 months have ypbeen in contact with the healthcare system
due to discomfort, illness or injury? (n=5447)
(Include only contacts due to own iliness — not thien’s iliness)
Statement:
1. General practitioner (incl. telephone consultatigngan 3.58)
2. Doctor from the emergency service (incl. telephooesultationYmean 0.30)
3. Specialist doctor, e.g. eye doctarean 0.74)
4. Emergency roonimean 0.17)
5. Ambulant treatment (treatment at a hospital witHmgpitalisation, e.g. examinations, operations,
and control visitsfmean 0.93)
6. Hospitalisationmean 0.20)
Scale:
Write number of contacts:

single — if Q.41_3=minimum 1 contact

Q42 Who paid for your course of treatment the lastime you visited a specialist doctorfn=1782)
The public secto(84.40%)

| paid everything myself3.31%)

| paid myself and got a contribution from 'Healtisurance denmark5.05%)

My employer paid health insurance covered the esg®B8.09%)

My privately paid health insurance covered the espg(0.84%)

Other(1.23%)

Don't know (2.08%)

NogakowhRE

single — if Q.41_5=minimum 1 contact
Q43 The last time you received ambulant treatmentyas it at a public hospital or a private hospital?
(n=1510)

1. Public hospital(88.54%)

2. Private hospita{10.07%)

3. Don't know(1.39%)

single —if Q.43=2

Q44 Who paid for your outpatient care at the privae hospital?(n=152)

The public sectof48.68%)

| paid everything myseli6.58%)

| paid myself and got a contribution from 'Healtisurance denmarkl1.97%)
My employer paid health insuran{#6.18%)

My privately paid health insuran¢g.92%)

Other(0.00%)

Don't know (0.66%)

NoakowdrR

single — if Q.41_6=minimum 1 contact

Q45 The last time you were hospitalised, was it @t public hospital or a private hospital?(n=619)
1. Public hospita{90.31%)
2. Private hospita{9.21%)
3. Don't know(0.48%)

single — if Q.45=2
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Q46 Who paid for your inpatient care at the privatehospital? (n=57)

NogakowhpRE

The public sectof45.61%)

| paid everything myself7.02%)

| paid myself and got a contribution from 'Healtisurance denmark0.00%)
My employer paid health insurant&2.11%)

My privately paid health insuran¢g.26%)

Other(0.00%)

Don’t know (0.00%)

battery numeric
Q47 How many times within the last 12 months haveoy used the following treatment providers?

(n=5446)
Statement:
1. Dentist(1.69%)
2. Physiotherapisfl.92%)
3. Chiropractor(0.59%)
4. Psychologis{0.43%)
5. Reflexologist(0.26%)
Scale:

Write number of contacts:

single — if Q.47_1=minimum 1 contact
Q48 Did any of the below-mentioned pay wholly or pdly for 1 or more of your dentist treatments?
(n=4443)

1.

arMwd

Yes, 'Health Insurance denmai(§0.24%)
Yes, my employer paid health insurar@e81%)
Yes, my privately paid health insuran@e38%)
No (47.51%)

Don’t know (1.06%)

multiple — if Q.47_2=minimum 1 contact
Q49 Did any of the below-mentioned pay wholly or padly for your course of treatment at the

physiotherapist? (n=998)

1.

No gk owbd

Yes, | paid wholly or partly myse(82.16%)

Yes, 'Health Insurance denmai(84.57%)

Yes, my employer paid health insurart2.63%)

Yes, my company healthcare scheihe.02%)

Yes, my privately paid health insuran@40%)

No, none of the above-mentioned paid anytt{2ig34%)
Don't know (1.90%)

multiple — if Q.47_3=minimum 1 contact
Q50 Did any of the below-mentioned pay wholly or padly for your course of treatment at the
chiropractor ? (n=624)

1.
2.
3.
4.

Yes, | paid wholly or partly myse(83.97%)
Yes, 'Health Insurance denmai¢5.19%)

Yes, my employer paid health insurart8.78%)
Yes, my company healthcare scheh@.10%)
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5. Yes, my privately paid health insuran@:08%)
6. No, none of the above-mentioned paid anytl{it2)82%)
7. Don't know(0.96%)

multiple — if Q.47_4=minimum 1 contact
Q51 Did any of the below-mentioned pay wholly or padly for your course of treatment at the
psycholoqis®? (n=337)
1. Yes, | paid wholly or partly myse({27.89%)
Yes, 'Health Insurance denmai@’5.13%)
Yes, my employer paid health insurarit.76%)
Yes, my company healthcare schefng2%)
Yes, my privately paid health insuran@08%)
No, none of the above-mentioned paid anytt{B®)17%)
Don't know (3.56%)

No ok~ owd

single — if Q.47_5=minimum 1 contact
Q52 Did any of the below-mentioned pay wholly or padly for your course of treatment at the

reflexologist? (n=241)
1. Yes, 'Health Insurance denmai(g.96%)

2. Yes, my employer paid health insurari2e€20%)
3. Yes, my company healthcare schefh.03%)
4. Yes, my privately paid health insurande24%)
5. No (72.20%)
6. Don't know(1.66%)

single

Q53 Do you take prescription medication on a regulabasis (i.e. at least once a week)(h=5447)
(Excluding contraceptive pills).

1. Yes(45.27%)

2. No (54.73%)

text
The next questions are about your health habits.

single
Q54 Do you think it is possible to make an effortri order to maintain good health?(n=5447)
1. Yes, | think that own effort is very importaf@9.36%)
2. Yes, | think that own effort is importa(®5.41%)
3. Yes, | think own effort is of some importan@e87%)
4. No, I don't think own effort matter®.37%)

single

Q55 Do you do anything to maintain or improve youthealth? (n=5447)
1. No, | don’t do anything8.89%)
2. No, I have tried but given u{8.00%)
3. Yes, | do somethin{B3.11%)

multiple — if Q.55=3 — random (2-10)
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Q56 What do you do to maintain or improve your heah? (n=4527)
Nothing particula 0.62%)

Exercisg(73.65%)

Eat a healthy digf77.42%)

Usually make sure not to eat too mybh.87%)
Try to stop smoking/smoke le€E1.80%)

Do not drink alcoho(13.70%)

Limit my alcohol intakg36.20%)

Make sure to lead a less stressful (#2.79%)
Make sure to get enough sle@y.01%)

10 Stay in touch with family and friend59.86%)
11. Other(5.81%)

©o N OGOA~®DNE

single
Q57 How many days in a typical week are you usuallghysically active for at least 30 minutes per
day? (n=5447)
Include moderate or hard physical activity where wrobreathing is increased; e.g. exercising and
competitive sports, gardening, brisk walking, biting at moderate or fast pace or strenuous work.
Include both work and leisure.

1. 0 days per wee{’.84%)

2. 1-2 days per weef33.21%)

3. 3-5 days per weef39.80%)

4. 6-7 days per weefd9.15%)

single

Q58 How often do you ride a bicycle?h=5447)
Almost daily or daily(29.28%)

At least once a wegld.8.65%)

At least once a montfi11.36%)

Less than once a month9.39%)
Never(21.31%)

arwdE

single — if Q.58=1-3
Q59 When you ride a bicycle, how often do you wear bicycle helmet?n=3230)

1. Always (18.08%)

2. Often(7.83%)

3. Occasionally(4.71%)

4. Rarely(4.92%)

5. Never(64.46%)
single

Q60 When you are the driver of a car, van or truckhow often do you wear a seatbeltth=5445)
Always (85.79%)

Often(2.35%)

Occasionally(0.44%)

Rarely(0.48%)

Never(0.55%)

I am never the driver of a car, van or trtk.39%)

ok wh PR
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single

Q61 When you are a passenger of a car, van or truckow often do you wear a seatbeltth=5445)
Always (92.87%)

Often(4.59%)

Occasionally(0.68%)

Rarely(0.66%)

Never(0.48%)

| am never a passenger of a car, van or t(Qck2%)

o gk wh P

single

Q62 How often do you smokefn=5447)
Almost daily or daily(24.42%)
At least once a wegld.73%)

At least once a montfi.43%)
Less than once a mon{B.38%)
Never(69.05%)

arMwdE

numeric
Q63 How many units of alcohol do you usually drinkper week?(n=5443)
Write number of units: (mean 6.59)

1 bottle of beer = 1 unit 4 cl. liqueur = 1 unit
1 bottle of strong beer = 1,5 unit 1 bottle of wine = 6 unit
1 bottle of alcopop =1 unit 1 glass of wine = 1 unit

1 glass of fortified wine (e.g. port wine) = 1 unit

single

Q64 How often do you drink more than 5 units of alohol on the same occasion(h=5447)
Almost daily or daily(1.67%)

At least once a weg9.20%)

At least once a mont{17.79%)

Less than once a mon{B0.41%)

Never(20.93%)

arwNRE

numeric
Q65 How tall are you?(n=5447)
Write height measured in cm: (mean 174.06)

numeric
Q66 How much do you weigh?n=5376)
Write weight measured in kg: (mean 80.55)

battery single
Q67 When was the last time you:
Statement:
1. Had a preventive health check by a do¢ter5447)
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(1. 42.65% | 2. 13.05% | 3. 39.78% | 4. 4.52%)

2. Had an influenza vaccinatiqn=5447)
(1.20.10% | 2. 10.48% | 3. 66.18% | 4. 3.23%)
3. Had a preventive screening for breast ca(i€€).1=2) (n=2848)
(1.32.90% | 2. 13.73% | 3. 52.18% | 4. 1.19%)
4. Had a preventive screening for cervical carfifep.1=2) (n=2848)
(1.59.55% | 2. 23.31% | 3. 15.55% | 4. 1.58%)
5. Did a self examination of your bred#tQ.1=2) (n=2848)
(1.67.87% | 2. 5.06% | 3. 20.47% | 4. 6.60%)
Scale:
1. Within the last 3 years
2. More than 3 years ago
3. Never
4. Don’t know
text
The next questions are about your attitudes towardsthe public healthcare sector i
Denmark.
single
Q68 How satisfied or unsatisfied are you overall wh the public healthcare sector in Denmark?
(n=5447)
1. Very unsatisfied5.23%)

arwn

Predominantly unsatisfig@0.29%)
Neither satisfied nor unsatisfi€¢&7.61%)
Predominantly satisfie@1.22%)

Very satisfied5.65%)

battery single

Q69 Below is a range of statements about the publiealthcare sector in Denmark.
Please indicate how much you agree or disagree wigach statement(n=5447)
Statement:

1.

The waiting times for treatment are in general oeable
(1.15.11% | 2. 31.74% | 3. 17.40% | 4. 22.78%8.39% | 6. 6.17%)

2. The treatment you get is in general of a lowerityathan in the private healthcare sector
(1.16.67% | 2. 19.92% | 3. 23.24% | 4. 14.65%9.62% | 6. 19.90%)

3. lam convinced that in the fututavill receive fully satisfactory treatment in tipeiblic healthcare
sector if | become ill
(1.7.12% ] 2.17.51% | 3. 21.57% | 4. 30.97%15B81% | 6. 5.01%)

4. In the futureit will become necessary to take out a privat@rasce in order to get the best
possible treatment if you become ill
(1.18.01% | 2. 17.92% | 3. 23.00% | 4. 21.35%9.831% | 6. 10.41%)

Scale:

1. Disagree completely

2. Disagree partly

3. Neither agree nor disagree

4. Agree partly

5. Agree completely
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6. Don’t know

battery single
Q70 Below is a range of statements about the orgaaition of the healthcare sector.
Please indicate how much you agree or disagree wigdach statement(n=5447)
Statement:
1. Itis important that everybody in Denmark has e@ealess to healthcare
(1.1.76% | 2. 2.66% | 3. 5.03% | 4. 11.91% | 544% | 6. 1.19%)
2. If there is waiting time in the healthcare sectas ok that employed are treated before
unemployed
(1.28.18% | 2. 18.36% | 3. 15.13% | 4. 24.82%1(B13% | 6. 3.38%)
3. The healthcare system should mainly be tax financed
(1.2.39% ] 2. 3.12% | 3. 9.93% | 4. 19.50% | 56600 | 6. 4.46%)

4. ltis ok that some patients are treated beforerstivéh the same need if they can afford to pay for

it or have insurance
(1.41.84% | 2.17.04% | 3. 13.11% | 4. 14.71%9.53% | 6. 3.78%)
Scale:
1. Disagree completely
Disagree partly
Neither agree nor disagree
Agree partly
Agree completely
Don't know

ook wn

text

The employer paid health insurance policies are micdebated. It is noted among other things that
unlike insurance policies purchased from 'Health Iisurance denmark’ a tax subsidy is given to
employer paid health insurance.

This tax subsidy consists of two parts:

A) The employer is allowed to deduct the insuranc@remium as a regular operating cost in his
accounts thereby reducing the taxable profit (corrgponding to the rules for other fringe benefits).
B) The employee covered by health insurance is ntixed from the value of the insurance (unlike
the rules for other fringe benefits, e.g. newspapeaand telephone subscriptions).

single
Q71 Do you think it is ok that employers are allowe to deduct the insurance premium as a regular
operating cost in his accountsPn=5447)

1. Yes(46.01%)

2. No (30.90%)

3. | have no opinion on that iss(&3.10%)

single
Q72 Do you think it is ok that employees getting aemployer paid health insurance are not taxed
from this fringe benefit? (n=5447)

1. Yes(52.18%)

2. No (30.40%)

3. | have no opinion on that issE7.42%)

122



CHAPTER 1. Thesis introduction

text
The next questions are about your personal facts dreconomic conditions.

single

Q73 Are you a member of a trade union?n=5447)
1. Yes(67.08%)
2. No (32.46%)
3. Don't know(0.46%)

single —if Q.105=1
Q74 Which trade union are you a member offn=3654)
Blik- og Rararbejderforbundé¢®.03%)
C3 ledelse og gkonor(il.18%)
Danmarks Laererforenin@.05%)
Dansk El-Forbund0.71%)
Dansk Funktionaerforbund — Serviceforbun@e82%)
Dansk Journalistforbund (D{§).56%)
Dansk Jurist- og @konomforbund (DJZB)75%)
Dansk Magisterforening (DMR.05%)
Dansk Metal2.82%)
. Dansk Postforbun¢D.22%)
. Dansk Sygeplejera®.41%)
. Den Almindelige Danske Leaegeforeni(ig23%)
. Fag og Arbejde (FOAPreviously Forbundet af Offentligt Ansatte og Paspsk Medhjaelper
Forbund(6.29%)
14. Fagligt Feelles Forbund (3F7.06%)
15. Finansforbundef3.48%)
16. Forbundet af It-professionelle (Prog8)63%)
17. Forbundet for psedagoger og klubfolk (BURL)86%)
18. Frie Funktionegerer (SFR).38%)
19. Gymnasieskolernes Leererforening (GL$.53%)
20. Handels- og Kontorfunktiongerernes Forbund (H&KB0%)
21. Ingenigrforeningen i Danmark (IDA%.54%)
22. Kristelig Fagforening (Krifa)4.16%)
23. Ledernes Hovedorganisati@®.49%)
24. Malerforbunde{0.49%)
25. Neerings- og Nydelsesmiddelarbejder Forbundet (N[X8%)
26. Politiforbundet i Danmarkl1.45%)
27. Socialpsedagogernes Landsforb@d4%)
28. Teknisk Landsforbund (TL{20.83%)
29. Tree-Industri-Byg i Danmark (T1B(0.66%)
30. Other trade uniofil.53%)
31. Don't know (0.14%)

©o N~ ®ONE
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single —if Q.11=1-8,12-20
Q75 Are you a member of an unemployment fundth=5447)
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1. Yes(60.95%)
2. No (38.08%)
3. Don't know(0.97%)

single

Q76 Which political party did you vote for at the last general election, November 13, 20077=5447)
A. Social Democrat§l9.22%)

B. Social Liberal45.67%)

C. Conservativegl0.70%)

F. Socialist People’s Par{$7.06%)

K. Christian Democratf).79%)

O. Danish People’s Par{9.27%)

V. Liberals(22.36%)

Y. Liberal Alliance(2.86%)

@. Unity List — Red-Green Alliand@.42%)

10 Voted blank(0.70%)

11. Did not vote(3.82%)

12. Don't know/Do not wish to disclose this informati{B12%)

©o N OGOA~®DNE

single

Q77 What is your personalincome before tax on an annual basisth=5447)
Less than 100000 DKK6.11%)
100000-199999 DKK16.17%)
200000-299999 DKK19.15%)
300000-399999 DKK22.86%)
400000-499999 DKK12.47%)
500000-599999 DKK5.16%)
600000-699999 DKK2.83%)
700000-799999 DKK1.47%)
800000-899999 DKKO0.75%)

. 900000-999999 DKK0.33%)

. 1000000 DKK or moré1.08%)

. Don’t know (1.34%)

. Do not wish to disclose this informati¢h0.32%)

©o N OGOA~®DNE
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single

Q78 What is your householdncome before tax on an annual basish=5447)
Less than 100000 DKK2.02%)
100000-199999 DKK8.08%)
200000-299999 DKK?9.69%)
300000-399999 DKK11.80%)
400000-499999 DKK?9.99%)
500000-599999 DKK10.59%)
600000-699999 DKK10.68%)
700000-799999 DKK7.91%)
800000-899999 DKK5.64%)
10 900000-999999 DKK4.08%)
11. 1000000 DKK or moré6.37%)

© N O ~WNPE
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12. Don't know (2.59%)
13. Do not wish to disclose this informatigh0.56%)

text
The final questions are about your attitudes toward risk and insurance in general.

multiple

Q79 Which of the following insurance types are yooovered by?(n=5447)
Accident insurance (compensation is paid out ahd&nent or death{33.13%)
Patient transport insuran¢E9.02%)

Home contents insuran¢@4.02%)

None of the insurances types mentio(2&9%)

Don't know (1.21%)

arMwdE

single
Q80 How would you describe your personal attitudedwards economic riskon a scale from 0 to 10?
(n=5447)
0 indicates that you prefer to avoid economic risithile 10 in the other end of the scale indicatémt
you gladly take an economic risk.
1. I focus mainly on the opportunity eConomic losandprefer to avoid risk0) (13.46%)
(1) (9.23%)
(2) (15.64%)
(3) (14.82%)
(4) (8.92%)
(5) (20.56%)
(6) (7.07%)
(7) (6.02%)
. (8)(2.88%)
10. (9) (0.51%)
11. | focus mainly on the opportunity eConomic gairandlike to take a risK10) (0.88%)

© NGO~ wDN

single
Q81 All things considered how would you describe yw personal attitude towards health and risk
on a scale from 0 to 10Pn=5447)
0 indicates that you usually pay regard to healthyour daily activities, while 10 in the other eraf the
scale indicates that it does not play an importaate.
1. Ifocus on having a healthy and safe behaviourpaafer to avoid risk0) (9.97%)
(1) (10.02%)
(2) (18.98%)
(3) (17.70%)
(4) (10.94%)
(5) (18.87%)
(6) (5.36%)
(7) (4.28%)
. (8)(2.40%)
10. (9) (0.55%)

© NGO~ wDN
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11. 1 do not focus on having a healthy and safe belhadaddo not worry about risk10) (0.92%)

single

Q82 Imagine that you unexpected have inherited 10000 DKK from a distant relative.
Subsequently you receive an investment offer from ra established bank with the following
conditions: There is a chance that the invested amat will doubleduring the next two years. But it
is equally likely that you lose half of the invested amount. If you e.g. choose to inste400000 DKK
there is a chance that this amount grows to 8000@KK during the next two years. But it is equally
likely that the amount drops to 200000 DKK.

How large a share of the 1000000 DKK would you chse to investin=5447)
0 DKK (41.31%)
100000 DKK(10.63%)
200000 DKK(14.28%)
300000 DKK(9.58%)
400000 DKK(4.13%)
500000 DKK(8.63%)
600000 DKK(1.16%)
700000 DKK(0.70%)

. 800000 DKK(0.84%)
10. 900000 DKK(0.15%)
11. 1000000 DKK(0.88%)
12. Don'’t know (7.71%)

© XN TOr~DPRE

Open
Q83 There are no more questions — but if you feekk elaborating on some of your answers or have
any comments on the survey, please write it here:

126



CHAPTER 2

What characterisesthe privately insured in univer sal health care systems?
A review of theempirical evidence

Astrid Kiil

Research Unit of Health Economics, Institute oflRubdealth, University of Southern Denmark
J.B. Winslgwsvej 9B, 1st floor

5000 Odense C

Denmark

Phone: +45 6550 3964
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Abstract:

Objectives. This paper reviews the empirical literature on wisharacterises the individuals with
voluntary private health insurance (VPHI) in unisarhealth care systems and assesses how well the
empirical evidence corresponds with the theoretigeddictions. Methods: Empirical studies were
identified by performing searches in electronicatlases and examining weekly reports on new health
economics researcResults: The literature search identified a total of 24ctes and 15 working papers,
the majority of which were published within the eat decade. Socioeconomic characteristics, inojudin
income, are generally found to be important deteamis of having private health insurance. Likewike,
empirical evidence generally supports the theaskpeediction of individuals selecting themselve®i
duplicate VPHI based on the quality of care avddatithin the universal health care system, just the
demand for VPHI is consistently fund to be negdyiadfected by the effective insurance premium. On
the contrary, the empirical evidence on the impuar¢aof risk preferences is sparse and points fareifit
directions. Finally, with few exceptions, the ptisly insured are generally found to be in bettealthe
thus rejecting the standard theory of adverse seftec The literature provides several possible
explanations for this.

Keywords: private health insurance; universal health castesys; determinants; review
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1 Introduction
In one third of all OECD countries, 30 percent lo¢ {population or more are covered by some sort of
voluntary private health insurance (VPHI) in adtlitito the coverage provided by the universal health

care system [1]. Hence, knowledge on this typeriwie health insurance is of widespread relevance.

The VPHI schemes have largely developed around uthigersal health care systems and as a
consequence, they are rather heterogeneous aavos$ies. In settings where the privately insured
remain to be covered by and contribute towardsfittencing of the universal health care system, the
coverage provided by VPHI may be classified as dementary, supplementary or duplicate in relatmn t
the universal health care system [1;2]. Complenmgrdad supplementary VPHI cover copayments for
health care services that are only partly finanogwr excluded from the universal health care syste
respectively. Duplicate VPHI provides preferen@alcess to treatments that are also available free o
charge within the universal health care systerhpaljh often with some waiting time. VPHI is puroées
directly by individuals or by employers on behditlweir employees, either at the employers’ initiator

in consequence of collective agreements [3].

This paper reviews the empirical literature on wttsracterises the privately insured in universsilltn
care systems and assesses how well the empiricirnee corresponds with the theoretical predictions
This information is useful in itself, as well asonder to guide the selection of covariates in egbent
empirical analyses. The review is restricted toswer individually purchased policies, given thia¢ t
theoretical frameworks for analysing individuallyurphased and employment-based VPHI differ
markedly, and that the latter has only been spam®lysed in a non-US contéxRarticular attention is
paid to the role of risk preferences, and to whethere is evidence of selection into VPHI based on
health risk and risk preferences, as predicted don@mic theory. Along a similar line, the theoratic
predictions of individuals selecting themselve® idtiplicate VPHI based on income and the quality of

care available within the universal health careegysare assessed.

The paper is structured as follows. Section 1.loawcts for the theoretical predictions of what
characterises the privately insured in generalianghiversal health care systems in particulartiSe@
describes the search strategy used to identifemgirical literature to be included in the reviemdahe
criteria for inclusion. Section 3 summarises tharahteristics of the identified studies and accodot

their empirical results by topic. Section 4 assedsew the empirical evidence corresponds with the

! The reader is referred to [4] for an account @& theoretical framework of employer provision of MPand a
review of the empirical literature on the determmitsaof having employment-based VPHI coverage.
127



CHAPTER 2

theoretical framework and discusses the methodmdbgihallenges of the literature. Finally, sect®n

concludes.

1.1 Brief outline of the theoretical framework

The individual demand for private health insuraiscasually modelled within the framework of expette
utility theory. More precisely, individuals are assed to decide whether to insure by comparing the
scenarios with and without private health insuramespectively, and choosing the option that yie¢hds
higher expected utility subject to a budget comstra/Nithin this framework, the demand for private
health insurance has been shown to increase wéhdédgree of risk aversion, assuming symmetric
information between the insurer and the insuraagert[5;6]. Moreover, individuals have been shown
theoretically to adversely select themselves imteage health insurance based on their risk ofrfglill
when they know more about this than the insureth@insurers are not allowed to use this inforamain
setting the premiums, assuming individuals are aigkrse [7-9]. This implies that individuals withhigh

risk of falling ill are more likely to demand insurce or demand more comprehensive coverage compared
to those with a lower risk of falling ill. Anothdsranch of the theoretical literature has predidtes
opposite of adverse selection and termed this adganus selection. Advantageous selection imghiats t
the demand for private health insurance and the afsfalling ill may be negatively correlated if
individuals select themselves into private heattburance based on both their risk type and somer oth
characteristic that is positively correlated withsuirance coverage and at the same time negatively
correlated with the risk of falling ill [10-13]. BRential sources of advantageous selection intoapgiv
health insurance, i.e. individuals with a low rigkfalling ill demanding more comprehensive coverag
are risk preferences [10-12] and cognitive abflit§]. In addition to these demand driven issueppker
driven selection may arise through screening ofliegpts, restrictions in the coverage provided ty t

private insurers, and by targeting insurance pegdieo low risk individuals.

The theoretical predictions discussed above werwatkin an institutional setting without tax-finzed
health care or social insurance, i.e. where privaalth insurance provides the primary source of
coverage. Theoretical contributions that specificahodelled the demand for duplicate VPHI have
emphasized the importance of the relative qualitgave delivered by the tax-financed and the pevat
health care sectors, respectively [14;15]. Morepassuming the quality of care is a normal gooi th
literature has shown that individuals select thdwmeseinto duplicate VPHI based on their incomes
because the universal health care system limitsqthedity of health care available. Moreover, the
theoretical finding of adverse selection has beglicated for the types of private health insurathce

exists alongside a universal health care systenh E®@ally, Propper [17] hypothesised that some
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individuals may not consider duplicate VPHI to bahim their choice set for ideological or political

reasons. Such individuals are said to have prefesethat are captive to the universal health cates?

Hence, the theoretical predictions of what charede the individuals with VPHI are diverse and
sometimes conflicting, and it is likely that momatziguity will be introduced if the theoretical mdsl@re
extended to take into account the various instiati structures surrounding VPHI. This underlines t

need for empirical analyses to shed light on sohtkeotheoretical ambiguities.

2 Methods

2.1 Search strategy

The reviewed literature was identified by electoosgéarches in EconLit and PubMed. The searches were
restricted to words included in the title. The sbaterms used were “health insuramme medical
insuranceor insurance”and “private or supplementarypr duplicate” and “determinantsor demandor
selection”. In addition to the electronic searclgelly reports on the latest working papers from the
National Bureau of Economic Research within thegmommes of health care, health economics,
industrial organization, public economics, and tzdi economy and the New Economic Papers mailing
list were also examined in the period from Septan@®®8 to September 20%0Che reference lists of

identified articles and working papers were seatdbeadditional literature.

2.2 Criteriafor inclusion

The review considers English-language literaturielipned up until September 2010, with no lower timi
on inclusion time wisé.The review is restricted to include empirical $tsdof individually purchased
VPHI in settings where this co-exists with a ungadrhealth care system. This implies that studfes o
private health insurance that allows individual®pd-out of the universal system, i.e. where theapely
insured are no longer entitled to use the univdrealth care system and do not contribute tontniting,
are excluded. This type of VPHI differs conceptually from the lipies considered here. Moreover,

studies of supplemental insurance purchase amangltierly in the United States (termed Medigap) are

2 Although less likely in countries with well-develed universal health care systems, captivity mayever, also
occur the other way around, so that individualglimg) beliefs that are critical of the universal lhiegare system are
inclined to go private.

% More information about the NBER Working Paper 8erian be found 4ittp:/www.nber.org/papersbyprogind

the New Economic Papers mailing list is describtduta://nep.repec.org/

* An exception to this is Australia, where the reviis restricted to consider studies based on daitacted after
1984, when the current universal tax-financed headre system (termed Medicare) was introduced.
® This type of private health insurance is availaieong others for the upper income groups in thiaétkands and
Germany [3].
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excluded. While these policies may be argued tsteabngside a universal health care system,liee. t
Medicare system, the elderly may reasonably beeardo be subject to more health risks and have
different risk preferences than the remaining pafioih. Hence, the results of analyses of the glderthe
United States are judged not to be reasonably cabjgato those obtained in universal health care
systems covering entire populatioddoreover, Atherly [18] provides an excellent ovewi of the
empirical literature seeking to characterise tlery in the United States with supplementary inage

in addition to the coverage provided by Medicarnd there is no need to repeat his work. Finaltyy o
studies based on data from developed countries iwelgded in order to ensure some degree of overall

homogeneity across the health care systems arnidiiiostal settings considered.

3 Results
The electronic search identified 61 journal pulilaas, chapters in books, and working papers, atlvh
21 met the criteria for inclusion outlined in seati2.2. After adding the literature identified thgh other

sources, the final review includes 24 articles fsligld in peer-reviewed journals and 15 working pape

The literature reveals that the characteristicghefprivately insured have been studied empiricallga
wide selection of countries. The majority of thepemneal studies identified in the literature seaife
based on data from the UK, Spain, and Australisaddition, multiple studies from Denmark, Ireland,
France, and Israel were also identified. Table rhrearises the key features of individually purchased
VPHI in these countries around the time when thias#ds used in the studies were collected. In most
countries, it is possible to purchase differeneypf VPHI, just like employment-based insurandicias

are usually also available for some groups. Tabig restricted to consider the features of the dype

VPHI which are subject to analysis in the reviewtdlies’

Table 1 Key features of individually purchased VPHI in selected countries

Type of Eligibility Premium % of pop.
cover age Suppliers requirements setting Taxtreatment covered
United None, but pre- Risk No
Kingdo Duplicate Commercial existing conditions . . 2001: 11%
rating speciat
m excluded
Mainl Risk P oL
Spain Duplicate Yy None . No specidl  1999: 23%
commercial rating .
(Catalonia)
Australi Duplicate Non-profit and None Norisk  Vamotax 2005: 43%

® For example, the Australian market for VPHI encesses policies that are duplicate, complementaryl, a
supplementary in relation to the universal healtihecsystem. However, given that the reviewed ssufiieus
exclusively on duplicate VPHI giving access to ptely financed providers, the type of coverage irstfalia is
classified as duplicate in Table 1.
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a commercial ratifg  punishments
and rebatés
Ireland Comy;enrgental Mainly (open é\rlﬁg;qent al No risk  Premiums are 1994: 37%
- . . E10
duplicate non-profit lifetime coverage) rating tax deductible 2005: 51%
Erance Complementar Non-profit _and None RI'Sk No_ 2000: 86%
y commercial rating special
Mainly < 60 years old at tt
Denmar . time of enrolment No risk No . 500
K complementar  Non-profit + health rating special 2004: 29%
y requirements
Israel Duplicate Commercial < 65 years old R'.Sk NO. 1997: 12%
Health requirements rating special
Sources: United Kingdom [19]; Spain [3]; Austra]R0D-22]; Ireland [23;24]; France [25]; Denmark [28]; Israel
[28;29].

Notes:®A tax relief on VPHI premiums for people over 60ag® of age was introduced in 1991 but subsequently
withdrawn in 1997°A reform in 1998 shifted an existing tax deductivom individual to employment-based
policies.“Once insured, there are community rating rules ipitig risk-based adjustment of premiums. Howewer,
policy change in 2000 (termed lifetime communitting) implied that premiums were allowed to vargaaling to

the age at entry into the insurance fund for irdliails over the age of 38in 1997, the government introduced tax
subsidies for lower income groups that purchased\d@hd imposed tax penalties on higher income ggdbpt did

not. In 1999, a universal 30 percent subsidy foHVRas introducedPremiums are allowed to vary with age,
gender, and family size, but not directly with heatatus.

Overall, it is seen from Table 1 that the revievwatddies represent settings with both duplicate and
complementary VPHI. Moreover, there is some varath eligibility requirements, premium settingdan
the tax treatment of insurance premiums among cesnhiwith a tendency for commercial insurers $& ri
rate their premiums. The share of the populatiorersd by individually purchased VPHI ranges from 11
percent in the UK to 86 percent in France. The dmglshares of privately insured are found in Framze
Ireland. Both of these countries have universalthezre systems with considerable copayment fer th
majority of the population.As a consequence, the tradition for VPHI is stramghese countries, and
insurers are not allowed to impose eligibility regments by law. Another thing which may be noted
from Table 1 is that the VPHI premiums are subjectarious tax punishments and rebates in Australia

This is a consequence of a series of policy refomended to increase the take up of VPHI [20].

Table 2 provides key information about the reviewedlies, the majority of which were published with

the recent decade.

" The exceptions being that French households withrhes below a certain threshold receive compleamgMPHI
free of charge, and that a small group of low inedandividuals are exempted from copayments in thetla
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CHAPTER 2

Considering the data and methods of the identstedies, it is seen from Table 2 that the datassdd in

the various studies differ considerably in sizenfr400 respondents living in the Spanish region of
Catalonia [38;39;42] to large-scale nationally esgntative samples in most of the remaining studies
This must be taken into account when assessingttéegth of the evidence. Moreover, it is seen tifwat
vast majority of the empirical studies use variagioof logit and probit models for the econometric
analyses, with the exact model specification dejmgn@n the institutional setting and the focus of
analysis. While the larger share of the studiess wdata from single or repeated cross sections and

corresponding methods, a few studies from Irelasedpanel data and dynamic models [43;44].

Considering the focus of the studies, it is seemfirable 2 that the characteristics of the privaitedured
have been studied empirically from various theoattperspectives. Several studies have analysed the
determinants of VPHI and its effect on the use ofalth care services simultaneously
[23;26;30;44;45;48;55;56;58]. This review only cmess the methods and results concerning the
characteristics of the privately insured for thetalies. Another part of the literature has ingedtéd how
the demand for duplicate VPHI varies with differemtasures of the quality of care available withia t
universal health care system, wusually in terms ofaiting time for treatment
[14;15;31;34;35;37;38;40;51;52]. The remaining sacave explored various issues, such as theofole
captive preferences [17;42], the importance of Bupigle restrictions [29;57], and shifts in taxémtives
and subsidies [41;47;50;53]. Moreover, some ofstiadies from Australia have investigated issuested|

to the series of policy reforms introducing theieas tax punishments and rebates mentioned in Thable
[20;50;53]. Finally, it is noted that while almaat studies include some sort of health-relatedaides,
only a few studies had the health of the privatedyred as their main focus [16;21;49;54].

The studies that used data from several counti@sdifferent approaches to account for this. Pgiocela
et al. [56] and Jones et al. [55] estimated sepagyadbit models for each country, while Bolin et[&l7]
analysed the countries collectively and includedinty-specific dummies to capture the effects of
differences in culture and institutions. In all easthe determinants of having VPHI were founditfeid
between countries, reflecting differences in thaifational settings. However, the discussion pitediin

this section is restricted to consider results Whiere consistently found across countries.

The empirical findings of the various studies aceocainted for by topic in the following subsections,
which are intended to complement the informatioavjated in Table 2. A summary of the results in
tabular form is available from the author upon esifiThe following sections account for the full cortten
of this table.

8 The table is stored electronically as an Excetagsheet. However, it is not practically feasibléntlude it in the

paper due to its size.
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CHAPTER 2

The section is structured as follows. Section &liews the evidence on the importance of various
sociodemographic characteristics. This informatmoaly be used to assess the theoretical prediction of
individuals selecting themselves into duplicate VHsed on income. Section 3.2 reviews the evidence
on health-related characteristics, including heattitus, use of health care services, and heaittede
behaviour, while section 3.3 discusses the resoligerning the role of risk preferences. Theseessue
important in order to determine whether individusa$dect themselves into VPHI based on health gk a
preferences, as predicted by economic theory. @estiéd reviews the evidence on whether the quafity
care available within the universal health cardesysaffects the demand for duplicate VPHI and,lfina
section 3.5 accounts for the effects of premiunt @m-incentives. Significance refers to a fiveceet
level if nothing else is mentioned. Moreover, fdudies that estimate several alternative model
specifications, this review only considers the Itssfrom what is considered to be the preferreddmai

model specification by the author(s) of the respecttudy’

3.1 Sociodemographic characteristics

Considering first the importance of sociodemograpthiaracteristics, the probability of VPHI ownegshi

is consistently found to increase with income [541%;20;21;23;28;30-38;40-52;55;59]. In additiorthe
overall effect of income, Ellis and Savage [50]ealed that the impact of male income was about 50
percent larger than that of female income in Alistraikewise, educational attainment is generédiynd

to be positively associated with the probabilityhaving VPHI [14;23;26;28;30;33;35-38;41;43;44,;50-
52;55;57], although evidence from Norway [31;59]daRrance [45] does not find any significant
association.

The effect of age on the probability of having VPKligenerally found to be positive [15;17;20;34;36-
38;42] or positive unti a given age and negativer ansignificant thereafter
[14;21;23;26;2830;33;35;40;41;43-45;47;49-52] asrosuntries and insurance types. Only two studies
found VPHI prevalence to be decreasing with age4f9 Moreover, Propper et al. [15] found a
generational effect on VPHI purchase in the Unikdgdom, such that the older generations are less

likely to purchase VPHI than the younger ones.

The empirical evidence regarding gender-wise difiees is mixed. Females are consistently foune:to b
more likely to hold complementary VPHI in Denma@6{30] and France [45;46], while the opposite
relationship holds for duplicate VPHI in the Unit€cthgdom [33-36]. Studies from Australia found eith

no association between VPHI status and gender $Z8t4 or females to be relatively more likely toldho

° An exception to this is [36], who argue that in@i® endogenous in the analysis of VPHI and estimatvo-stage
model with bootstrapped standard errors in ordeadoount for this alleged problem. However, givbattthe
authors do not provide any justification for thesleision restriction used to identify the modelsthection considers

the results from the simple model.
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CHAPTER 2

VPHI [20;21;50]. Based on data from Ireland, Harnaod Nolan [23] analysed individually purchased
VPHI and found no association between gender aadpthbability of holding VPHI, while Finn and
Harmon [43] found VPHI to be more prevalent amorajes when analysing individually purchased and
employment-based policies collectively. These tssuhay be taken to indicate that individually
purchased policies are more prevalent among femalbde employment-based policies are more
prevalent among males. Along a similar line, Rageigand Stoyanova [41] used data from Spain and
found no association between gender and VPHI whatysing individually purchased and employment-
based policies collectively, while the individualburchased policies were found to be more prevalent
among females. However, the finding of Jofre-Bdi&] that gender is not a significant determinait o

mainly individually purchased VPHI coverage in $phlurs the picture somewhat.

Considering the effect of household compositiorvess studies found that the probability of having
VPHI was negatively affected by the number of axluit the household [14;28;33;43;51]. The studies
from Ireland also found a negative effect of thenber of elderly [23;43]. In an Australian contelxting

a sole parent was found to be negatively relatettheoprobability of having VPHI [21;50;53]. Along a
similar line, living with a spouse or partner (eithmarital or non-marital) was found to increase th
probability of having VPHI in Ireland [23;43], Frem [45], Australia [20;49;52], Israel [28], and
several European countries [57], but leave it wta#d [17;32;35;36] or reduced [33] in the United
Kingdom. The evidence from Spain on this mattemisflicting. More precisely, Jofre-Bonet [37] found
negative effect of living alone and Costa-Font dadre-Bonet [40] found a negative effect of being
married on the probability of having VPHI in Spakinally, there is no clear-cut association betwenen
presence or number of children in the household\éridl status across countries or insurance typih, w
some studies finding a positive effect of childmemnthe probability of having VPHI [33;49], some dites
finding a negative effect [14;21;23;36;43;51], avtter studies again finding no significant assommt
[30;35;50].

Socioeconomic position is measured at differentlevof detail and using different categories across
studies. Regarding labour market attachment, igdserally found that unemployment reduces the
probability of having VPHI [21;32-35;37;46;46;49;58], although evidence from lIsrael [29] and
Denmark [26] did not find any significant assomati Being a pensioner was found to increase the
probability of having individually purchased VPHI France [45;46]. A possible explanation for ttgs i
that individuals tend to convert their employmeaséd contracts to individual contracts upon retngm
[46]. The evidence from other countries is moreadixPedersen [26] found that being a pensioner does
not significantly affect the probability of havind®HI in Denmark, while being a disability pensiored

a negative effect. Jofre-Bonet [37] found a negatiifect of being a pensioner on the probability of
having VPHI for heads of households but no effectrfon-heads based on data from Spain. Within the
group of employed, professionals and managersoaredfto be more likely to have duplicate VPHI ie th

United Kingdom [33;35;36] and Australia [49]. Alorggsimilar line, a few studies found a tendency for
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unskilled workers to be less likely to have compmetary VPHI in France [45] and Denmark [26]. Being
self-employed was generally found to either inced@8;34;36;37;41,;57] or have no effect [14;26;3]-3
on the probability of having VPHI. For duplicate NP this result may be explained by the greatet obs

sickness absence among the self-employed.

A number of other sociodemographic characteridiese been found to affect the probability of VPHI
ownership in various ways. Individuals who are epd from copayment within the universal health
care system due to low income or veteran status feend to be less likely to have complementary YPH
in Ireland [23;44] and France [46], respectivelyonServative supporters and center-right voters were
consistently found to be more likely to purchaselidate VPHI in the United Kingdom [34-36].
Homeowners were found to be more likely than tenémthave duplicate VPHI in the United Kingdom
[14;17;33] and Australia [21;51]. Moreover, livimg certain regions was found to increase the pritibab
of VPHI ownership in the United Kingdom [14;15;38]3 Spain [38;40], and Australia [20;21;48-51].
Along a similar line, several studies found thebataility of having VPHI to be higher for individisal
living in larger cities [33;34;37;41;42;44;48;50}5Zinally, evidence from Australia indicated that
immigrants are less likely to purchase VPHI witltis setting [20;48-50;52;58]. Likewise, Bolin dt a

[57] found foreign born individuals to be less lik&o have VPHI across a number of European coemtri

Finally, evidence from Ireland indicated that thse w0f dynamic models may change the results. More
precisely, Finn and Harmon [43] used a dynamic eam@ffects probit model that included the lagged
dependent variable and found a considerable defiersistence in the purchase of VPHI. Moreovss, t
effects of various sociodemographic and healthtedlavariables were smaller when using a dynamic
model than a static model. Bolhaar et al. [44] fbtimat while a cross-sectional model replicatedtrobs
the results usually found in the literature, thsufess changed dramatically when estimating fixéfda$
and dynamic panel data models allowing for indiegidspecific effects. In particular, several indivadl
and household specific characteristics, such asatidn level and household composition, were ngdéon
significant determinants of VPHI coverage. Thisgrgjs that the larger part of the results fromierarl
cross-sectional studies may be spurious. Usingffarelint approach, but reaching somewhat similar
results, Costa and Rovira [39] used focus grouprigws and descriptive statistics to analyse the
motivation for taking out VPHI in Spain and founht cultural and non-economic factors played an

important role.

3.2 Health-related characteristics

The empirical evidence on health-related charasttesi is important in order to assess whether avd h
individuals select themselves into VPHI based @irthealth, as predicted by economics theory. Qlera
the review shows that the literature takes sefi@rent approaches and considers several diffeypes

of health-related characteristics, which are grdupefollows. Section 3.2.1 reviews the evidencé@n

self-assessed health and chronic conditions affiecprobability of having VPHI. Section 3.2.2 acotsu
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for the findings concerning the use of health c@®vices, and section 3.2.3 reviews the evidenci®n

role of various health-related behaviours.

3.21 Sef-reported measures of health

Several studies included self-assessed health ax@anatory variable without finding any signifita
relationship with the probability of holding VPH26§;32;35;38;45;47;48;59]. However, an equal number
of studies found that individuals in better seléessed health are more likely to have VPHI
[20;23;30;36;43;49;50;55;58]. Across countries, shedies from Australia [49;50;52] and Ireland F3;
generally found a positive association betweenasdessed health and VPHI, and the studies frontéra
[45;47] found no association. There is no cleatgpatin the results regarding self-assessed héailtine

remaining countries.

The positive relationship between self-assesselthhaad VPHI frequently observed in the literatues
counter to the well-established theoretical préaoiicof individuals adversely selecting themselvat® i
VPHI based on their health. Hence, the relationkhipbeen subject to further investigation fronfedént
angles. Doiron et al. [49] found that the positagsociation between self-assessed health and algplic
VPHI in Australia is driven by correlated effect§ other factors, such as risk preferences and
socioeconomic characteristics, on self-assessdthlaal the demand for VPHI. Bolin et al. [57] arsad

the relationships between observable health camdifiself-assessed health, and VPHI status ameng th
elderly in several European countries and foundence that part of the positive relationship betwee
self-assessed health and VPHI coverage could bbuatid to supply side restrictions by insurers. (i.
eligibility requirements), while no evidence unaguusly supported the hypothesis of advantageous
selection due to heterogeneous risk preferenceally;i Johar et al. [52] hypothesised that seleased
health mainly affects the demand for duplicate VRbugh its effect on health-related concerns over
e.g. waiting times. This hypothesis was supporteérpirical evidence from Australia, where the efffe

of self-assessed health on the demand for VPHIswbstantially reduced and no longer significantivhe

including waiting time variables in the analysis.

Measures of chronic conditions were largely foumtée insignificant across countries and insuraypes
when included as explanatory variables [17;20;23338;44,;46;58;59]. An exception to this pattesn i
Australia, where Ellis and Savage [50] and Doirbale[49] found measures of chronic conditiondé&
negatively related to VPHI ownership. Likewise, iBadt al. [57] found that heart problems, diabeses
chronic lung disease reduced the probability ofiigaPHI, while cancer and high blood pressure ihad
effect on a five percent level of significance. tha contrary, Godfried et al. [54] found variousaseres
of dental health conditions to be positively asatsad with the probability of having VPHI coveringrdal
care in the Netherlands. Finally, Shmueli [29] gmall Israeli data using a partial observability elahd
found that individuals with chronic conditions wenere likely to apply for VPHI coverage but ledeely

to be accepted by insurers.
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3.2.2 Useof health care services
The studies including past use of health care cesvimong the explanatory variables generally folisd

to be positively associated with VPHI coverageh@ligh with some exceptions.

Taylor and Ward [36] found a positive associatiemeen having used the public health care system in
the past year and VPHI ownership in the United Hmg. Saliba and Ventelou [46] found a positive
association between a dummy for auxiliary healtie expenditures and the probability of having VRHI
France. Machnes [28] found a positive associatietwben previous expenditures on medication and the
probability of having VPHI in Israel, and Godfrietlal. [54] found past use of dental care to bétipely/
associated with the probability of having dentalHfRn the Netherlands. However, Propper [17;32]
included previous use of general practice, outpatigare, and hospitalisation without finding any

significant association with duplicate VPHI covezag the United Kingdom.

A positive association between VPHI coverage amalthecare use is consistent with adverse selection
into VPHI as well as moral hazard, while a negatigeociation may be attributable to both advantageo

selection and supply side restrictions. Which aptoothe most likely depends on the institutioredting.

Some of the studies also investigated whether diséipe association between VPHI coverage and healt
care use is attributable to adverse selection oaht@zard. Saliba and Ventelou [46] found no sighs
endogeneity when assessing the exogeneity of thkthheare expenditure variable in a bivariate grobi
model. Hence, the authors conclude that the pesitigsociation between auxiliary health care
expenditures and the probability of having completagy VPHI in France is attributable to adverse
selection. Godfried et al. [54] exploited an unestpd exclusion of dental services from the compylso
health insurance scheffién 1995, which was accompanied by a generous tamep policy among the
private insurers and almost uniform premiums. Herbe finding that individuals with poorer self-
reported dental health and those who had more drggdentist visits in the past were more likely to
purchase VPHI following the policy change providdsar evidence of adverse selection in this case.
Olivella and Vera-Hernandez [16] used the presentecomparable individually purchased and
employment-based VPHI contracts in the United Komdto explicitly test for adverse selection into
VPHI. Assuming that the probability of having emypttent-based VPHI is mainly determined by the
employer and hence independent of individual he@tivella and Vera-Hernandez [16] compared the
group of employees who receive VPHI as a fringeefierand those who have purchased it on an
individual basis and found that the latter hadgmisicantly higher probability of hospitalisatioGiven

that the difference could not be attributed to etéhces in insurance contracts, health, or prexenti

19 The compulsory health insurance scheme mentiogegl ik not strictly universal in the sense thas iimited to
cover Dutch employees in the market sector witloines below a certain threshold and their familgsich makes

up 60 percent of the population.
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efforts between the two groups, the authors arbae it may reasonably be interpreted as evidence of

adverse selection.

On the contrary, Buchmueller et al. [21] found gatese association between VPHI ownership and the
predicted probability of having been hospitalisethim the last 12 months in Australia. Given that
premiums are not risk rated and there are no dligibequirements to purchase VPHI in this settitite
negative association may be taken as evidencevainéageous selection into VPHI. Bolhaar et al. [44]
also found evidence of advantageous selectionVRHI in Ireland, in that those with a higher lewl
health care use are also less likely to be insiedeover, Bolhaar et al. [44] found that the adegeous
selection was largely driven by heterogeneity incadion and income, with the highly educated arid pa

both more likely to insure and to be in better tieal

3.2.3 Health-related behavior

The association between health-related behaviodr \&4PHI coverage has mainly been subjected to
analysis based on data from the UK and Australiee most frequently considered measure of health-
related behaviour, smoking, was found to eitheraftect [31;32;36;37] or reduce [20;34;45;48;50% th
probability of having individually purchased VPHMong a similar line, some studies have found that
individuals who exercise regularly are more likedyhave VPHI [37;45;57;58], while others found no
association [20]. Being a heavy drinker is mostyrfd to reduce or not affect the probability of ingv
VPHI [20;37;50], while overweight or obese indivads are either more likely to have VPHI [37] or do
not differ significantly from the uninsured [20;58]ohar et al. [52] included the factor loadingsnira
factor analysis on exercising, smoking habits, bamyss index, and alcohol consumption and found
obese, heavy smoking, and heavy drinking indivisluale less likely to have VPHI than others in
Australia. Finally, Buchmueller et al. [21] founttang associations between holding VPHI and other
types of insurance and evidence of unobservabteeasing the probability of various risky behaveur
and reducing that of holding VPHI.

With the exception of the positive association tesw overweight and VPHI in Spain and the lack of an
association between smoking and VPHI found in setudies from the UK, the empirical evidence thus
generally points towards the privately insured hgva healthier lifestyle. The exception being tbht

Bolin et al. [57], who found that smoking and diimd appeared to increase the probability of having

VPHI among the elderly in various European coustrie

3.3 Risk preferences

The empirical evidence on the role of risk prefeemnin the demand for VPHI is sparse and points in
different directions. Propper [17] found that reskersion measured by not being willing to pay fovate
health care at the point of demand as an altematitaking out duplicate VPHI increases the prditab

of having VPHI in the UK. The reasoning behind thigasure of risk preferences is that given VPHI

143



CHAPTER 2

reduces the risk carried by an individual, whethdividuals would consider paying for private categhe
point of demand as an alternative to purchase dilI\fBveals something about their risk preferenaes,
those who would are not willing to pay for privatare may be defined as risk averse. Grignon and
Kambia-Chopin [47] included some general meastiefsrisk preferences as potential determinants of
complementary VPHI ownership in France, but subsety dropped these from the preferred model
because they were insignificant. Along a similare]i Costa and Garcia [38] found no significant
association between self-reported risk preferentssured on a scale from one to ten and the piligpabi
of having duplicate VPHI in Spain. Also within thentext of the Spanish health care system, Costa-Fo
and Garcia-Villar [42] hypothesised that captivity the universal health care system constrains the
demand for duplicate VPHI, and that the more rigirse are more likely to be captive to the universa
system. This hypothesis was confirmed by empigeédence indicating that the more risk averse m®@ a
more likely to stick to the universal health caystem no matter what. Costa-Font and Garcia-Vj4aj
argued that this might explain why prior studiei¢etato find evidence of risk preferences explainihe

demand for duplicate VPHI.

Finally, the findings from Australia of strong asitions between holding VPHI and other types of
insurance and the existence of unobservables siageshe probability of various risky behaviourgdan
reducing that of holding VPHI may be taken as ewidethat individuals select themselves into dufdica

VPHI based on both their probability of falling @dhd their risk preferences in this setting [21].

3.4 Quality of theuniversal health care system

Considering the theoretical prediction of indivithuaelecting themselves into VPHI based on theityual
of the universal health care system, most studdiael quality in terms of waiting lists or waitirigne for
treatment [14;15;31;34;35;41;51;52]. Some of thetselies consider quality in a broader sense by also
including measures of spending on and capacith@iniversal health care system [14;15;35]. Morgove

a few studies include the availability of privatds in the area [34;41].

Aarbu [31] found that the interest in buying VPH well as actual ownership increases with regional
waiting times in Norway. Based on data from thetébhiKingdom, King and Mossialos [35] found a
positive effect of regional waiting times withinetluniversal health care system and the supplyicater
surgeons on VPHI holdings. Along a similar line, \igg34] found that regional waiting lists and e
public health expenditure were significant deteamis of having individually purchased VPHI in Great
Britain. On the contrary, Besley et al. [14] inohadwaiting lists, various measures of spendinghen t
universal health care system, and availability ofgie beds without finding any significant relatships.
Propper et al. [15] examined several measures bligpand private sector quality and found that all

quality indicators except waiting list length hadsignificant effect on insurance ownership. Along a

™ Unfortunately, the exact content of these measweasnot described in more detail in the paper.
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similar line, Taylor and Ward [36] included attieutbwards the universal health care system andifaun
positive association between thinking that the ersal health care system is of poor quality and VPH

ownership.

Within the context of the Spanish health care systofre-Bonet [37] found that the probability @ivimg
VPHI increased with regional waiting list lengthikewise, Costa and Garcia [38] and Costa-Font and
Jofre-Bonet [40] found indices and perceptions wblig sector quality to be important determinanits o
VPHI ownership, and Costa and Garcia [38] founddémand for VPHI to be positively affected by the
quality gap between private and public sector cdedined as the perceived private health care tyuali
minus perceived quality of the universal systemst&d-ont and Jofre-Bonet [40] also found a negative
association between satisfaction with the tax-foe@hhealth care system and the probability of fgavin
VPHI.

Johar et al. [51] investigated the usefulness dlipsector waiting lists as a proxy for waitingngs in
models of VPHI demand in Australia and found ttatg waiting times significantly increased VPHI
demand, specifically for the upper tail of the wagttime distribution, while waiting lists had néfext.
This result indicates that the relationship betweiting lists and waiting times is complex, anatth
waiting lists and waiting times do not necessamigasure the same. Johar et al. [52] found thatatver
expected waiting time (imputed for each individaala function of demographics and chronic condijion
does not significantly affect the demand for VPHIAustralia. However, having a high probability of
needing health care and expecting a wait in thewugecile of the waiting time distribution incredgsbe

probability of having VPHI.

Finally, while the studies from Ireland did not lunde any explicit measures of public sector quadisy
potential determinants, Harmon and Nolan [23] regmbifindings from an attitudinal survey about the
motivation for buying VPHI. The results of this ey indicated that fear of large medical bills and
getting faster access to treatment were the masore for buying private health insurance in 1984le
having a private room and other convenience aspeet® considered much less important, thus

emphasizing the importance of risk aversion anduhi¢ing time aspect.

3.5 Premiumsand tax-incentives

The studies including insurance premiums as patieddterminant of VPHI coverage generally found a
negative relationship between premiums and theghitty of having VPHI. In particular, Wallis [34]
found a negative relationship between the aggregamium level and the prevalence of VPHI in Great
Britain. Godfried et al. [54] found that althoughriation in premiums was fairly modest, individualso
face a higher premium were less likely to purchdeatal VPHI in the Netherlands. This result is,
however, only significant at the 10 percent leBaliba and Ventelou [46] found that individualsifac

lower premium levels than in the Paris region waoee likely to purchase VPHI in France.
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Based on data from Spain, Costa and Garcia [38)Carstia-Font and Garcia-Villar [42] found a negative
relationship between premiums measured at the holdsdevel and the probability of having VPHI.
Moreover, Costa and Garcia [38] estimated pricstieidies for various subgroups and found that ¢hes
were clearly below one for all groups, i.e. the dahfor VPHI is price inelastic. Hence, the evidenc
from Spain indicates that while there is a negadisgociation between premiums and demand, theveslat
change in demand caused by a given price changssishan the relative size of price change. Algbiw
the context of the Spanish health care system,iBuelr and Stoyanova [41] studied the effect ofifaish
tax incentives that implicitly increased the prafendividually purchased VPHI and reduced the @tié
employment-based VPHI and found that this lead dedine in the prevalence of individually purchéise

VPHI, while the overall demand remained unchanged.

Within the context of the Australian health carsteyn, Johar et al. [45] found that the predictesimpum
was insignificant when included as a potential aeieant of VPHI coverage. One possible explanation
for the lack of an association could be measurereemtr in the predicted insurance premium. Other
possible explanations are the relatively low leseinsurance premiums in Australia compared to rothe
countries and price insensitive consumers. On tmgrary, the studies that investigated issueseael&d
the series of policy reforms introducing various fnishments and rebates found that the tax penalt
imposed on high income individuals without VPHI heagositive effect on the take up of VPHI [49;51].
Moreover, Ellis and Savage [50] found that while three policy reforms increased the immediate take
up of VPHI, the increase in insurance demand waspure premium reaction, it was also a respomse t
advertising and a deadline. Along a similar lin@oK et al. [53] evaluated the effect of the polatyange
introduced in 2000 that allowed premiums to vargaading to the age at entry and found that after
controlling for other factors it mainly prompted devately well-off working age adults to purchase-WP
before the 2000 deadline.

Finally, Grignon and Kambia-Chopin [47] used a sama&t different approach to evaluate the efficiency
of using a premium subsidy to increase the takefup’PHI in France. This study used the imputed

premium as a measure of the quantity of VPHI cayer@nd estimated the determinants of the quarftity o
VPHI held by individuals. Subsequently, some of &stimated coefficients were used to simulate the
effect of a subsidy on the quantity of coverage alethed by individuals at a given level of income.

Subgroup analysis showed that the lower incomepgavere insensitive to price, which implies that a
premium subsidy would not induce these individualpurchase VPHI, while the higher income groups,
who were mostly already insured, would benefit. ¢&ent is concluded that subsidies are not anieffic

way to increase the uptake of VPHI in France.
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4 Discussion

This paper has reviewed the empirical literaturenrat characterises the privately insured in urser
health care systems. In the following, it is assddsow well the empirical evidence corresponds with
theoretical predictions, and the methodologicalllehges of the literature are discussed. Moreover,

possible explanations for main findings of theritere are discussed.

In accordance with economic theory, the probabibfytaking out VPHI on an individual basis is
consistently found to increase wititome, and in most cases also wétiucation level. Considering some
possible explanations for the main findings regagdithe importance of the sociodemographic
characteristics, the overall finding that the effeicage on the probability to insure is positive or possti
until a given age and negative or insignificantréadter may reflect the fact that health risk iases with
age. When insurance premiums are not risk ratadait reasonably be expected that the probability to
insure increases with age due to adverse seleatioife it is possible that premiums are prohibitioe

the eldest when premiums are risk rated based enTdge ambiguous relationship betwegender and

the probability to insure may have several posshlg@anations. The finding that women are morelyike
to purchase complementary VPHI is consistent wli fact that empirical studies within behavioural
economics generally find women to be more risk ss'dhan men [60]. Moreover, given that women
generally use more health care services than mEp #4&d that this is not always accounted for i@ th
premium setting, it may also indicate that somesmixiof adverse selection takes place within these
settings. On the contrary, the finding that men mae likely to purchase duplicate VPHI in some
countries may reflect men being more willing oreatd pay in order to avoid waiting for treatmenthivi

the universal health care system. Considering ffleeteof household composition, the general finding of a
negative effect of household size on the probabilit insure may indicate that there is an income
constraint However, household composition in gdneray also capture determinants of the insurance
decision that relate to taste or availability dfiert smoothing mechanisms than insurance. For exampl
the ability of households to self-insure may reakbn be expected to increase with household size.
Finally, there is some evidence that the probgboit having VPHI is associated witkocioeconomic
position, although this is much less pronounced than foonme and education level. The general finding
that unemployment reduces the probability of having VPHI may wellvbao do with financial resources,
although this is somewhat adjusted for by includmgpme in most studies. Moreover, the tendency for
the self-employed to be more likely to have primarily duplicate VPiMBy be explained by a greater cost
of sickness absence among the self-employed, anfd¢h that they do not have employment-based VPHI

per definition.

Considering the case for selection into VPHI basedhealth risk, as predicted by economic theorig, th
has been studied empirically in several countrie$ taking different approaches. While a few studies
tested explicitly for adverse selection by regmagshe use of health care services on a set oheajiry

variables including VPHI status [16;21], the larghare of the empirical literature assesses thighhe&
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the privately insured by including various healdated characteristics as explanatory variables. In
essence, these studies do not explicitly test éaith-based selection into VPHI. However, theiukss

may still be interpreted in the light of health-bdselection.

Most of the studies that measure health statupréyious use of health care find evidence of adverse
selection. On the contrary, the vast majority af gtudies that includestlf-assessed health status and
chronic conditions as explanatory variables fouimd to be positively or insignificantly related toe
probability of having VPHI, which runs counter teetnotion of adverse selection. The empirical ditigre
provides several possible reasons for this. Fortling, it is possible that some individuals aréhbmore
likely to take efforts to reduce the probabilityfafling ill and to purchase VPHI, in which case tealth-
based selection into VPHI may be advantageous. dtere the absence of a positive association between
health risk and the probability of having VPHI coage does not necessarily mean that the high risk
individuals do not demand VPHI. It may also be tase that insurers have successfully managed to
prevent adverse selection by risk rating their puems or making purchase contingent on eligibility
criteria. Hence, policy discussions of VPHI shontit assume by default that adverse selection septe
but rather consider carefully whether the condgifor adverse selection (i.e. no risk rating ofnpitens

or eligibility criteria) are present. And even thetdverse selection is not given if individualsesel

themselves into VPHI on several dimensions.

Finally, considering the evidence bealth-related behaviour, the evidence generally points towards the
privately insured having a healthier lifestyle. 38 consistent with the theory of advantageousctieh,
which predicts that the more risk averse individuate both more likely to purchase VPHI and to
maintain a healthy lifestyle. In particular, theuks from an Australian setting, where premiurres rawt
risk rated and there are no eligibility requirenseior VPHI, are argued to provide evidence of

advantageous selection into VPHI driven by riskgnences [21].

Despite the predominant role of risk preferenceshm economic theory on private health insurance
demand [5;6;10-12], the empirical evidence on thpdrtance of risk preferences is sparse and pwints
different directions. While the majority of the festudies including measures of risk preferencesctlir

as a potential determinant of insurance statusdfanassociation [38;47], indirect evidence indicathat
individuals select themselves into duplicate VPE$déd on their preferences for risk [21]. Costa-Fort
Garcia-Villar [42] have argued that prior studieaynfail to find evidence of risk preferences expiag

the demand for duplicate VPHI because they doala into account that the more risk averse indadislu
are also more likely to be captive to the univefszdlth care system, in which case the absenca of a
association is due to two opposite effects camgethut. Another and, perhaps, more obvious weakoless
the existing literature is that the empirical pes<df risk preferences used in the literature atfeer crude,
and none are directly related to economic theongg8stions for future research thus include using

theoretically well-founded measures of risk prefiees along the lines of e.g. Holt and Laury [62],
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Anderson and Mellor [63], and Dohmen et al. [64fdacombining direct and indirect methods of
assessing the importance of risk preferences iardalinvestigate whether the experienced diffezenc

are real or may be attributed to the use of diffensethods.

The theoretical prediction of individuals selectihgmselves into duplicate VPHI based on the quafit
care available within the universal health cardesyisis generally supported by the empirical evigenc
The majority of the studies define quality in teraiswaiting lists or waiting time for treatment, gh is
plausible given that this is often mentioned abkiafcconcern in universal health care systems,endnime
studies also consider other proxies of quality,hsas the amount of resources spent on the universal
health care system. Other studies again seek ty phe quality gap between private and public ecto
care by including variables such as the supplyrfage sector surgeons and the number of privatis be
available in the region as potential determinarftthe prevalence of duplicate VPHI. From a policy
perspective, the association between duplicate Vadl the quality of the universal health care syste
implies that policy makers may indirectly affecetiprevalence of duplicate VPHI by improving the

guality of the universal health care system, dugugh waiting time guarantees.

Another channel through which policy makers mayeetffthe prevalence of VPHI is througax-
incentives, given that the individual demand for VPHI is geally found to be affected by the effective
insurance premium. However, low price elasticityireates from indicate that while subsidizing VPHI
through tax deductions have little effect, relatsiganges in the quality of care delivered withie th
universal health care system may be more effettiy@oducing a significant impact on the demand for
duplicate VPHI [41]. Compared to its policy releecanthe empirical evidence on how premium levels
and tax-incentives affect the individual demand YdPHI is relatively sparse, most likely due to

difficulties in obtaining data on the premiums.

Overall, there are several complications relateddrawing firm conclusions based on the empirical
literature that characterises the privately insuredniversal health care systems. One issue tsathl a

few exceptions, the estimated models are reducad fonodels in the sense that they consider the
characteristics of the privately insured net of dadi and supply-side effects. This imposes some
limitations on the ability to identify causal reétaiships, and it does not allow for the identifioatof how
specific factors impact either side of the marktgwever, given that estimation of full structurabaels
requires exogenous variables that relate exclysit@leither demand or supply, and that these are
notoriously hard to find in private insurance maskevhere most factors tend to affect supply andatel
simultaneously, this limitation of the literatureesns inevitable [35]. Moreover, the limitation isted to

be most severe in settings with eligibility requikents and restrictions in coverage, such as th&etni
Kingdom, Denmark, and Israel, whereas the estimatpehtions may reasonably be assumed to reflect

demand in the absence of eligibility requiremeassargued by among other Buchmueller et al. [21].
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Another issue that applies to a large share ofliteeture is that considering the quality of datse
information on VPHI coverage leaves something tslmfor. For example, some of the studies from the
United Kingdom [33], Spain [37-39;42], and Austeali20;21;48-50;53] do not appear to be able to
distinguish empirically between individually purcleal and employment-based policies. Although it is
argued that the majority of the privately insureddls individually purchased policies in these coiest it
cannot be ruled out that the inclusion of individuaith employment-based VPHI may affect the result

somewhat. Similarly there is rarely informationlay variables such as premiums and exact coverage.

The rather diverse results (on some issues aldanwiountries) indicate that some of the difference
observed in the literature may also to varying degrreflect differences in sample sizes, included
variables, econometric approach, and theoreticalddetween studies rather than actual differerines.
particular, the estimated coefficient for a patacuwariable most likely depends on the other \des
included in the regression. This calls into questiee strategy of evaluating the results of thexditure by

area.

The main implication of this review is thus thatlipgmakers need to evaluate the quality of relevant
studies carefully when assessing the evidence jpartecular issue, and avoid basing their decisioms
regulatory issues and the like on the results sihgle study. Moreover, given that the charactegsbf

the privately insured differ considerably acrospety of VPHI coverage and institutional settings,

empirical knowledge obtained in one setting islikaly to be immediately transferable to other isgfs.

Finally, it is noted that disagreements betweertleeretical predictions and the empirical evidemagy
also point toward problems with the theoreticahfeavork. For example, when the literature generally
finds no association between risk preferences lamgrtobability of having VPHI coverage, this magaal
call into question the application of theory deyeld for private health insurance that provides the

primary source of coverage to VPHI in universallthegare systems.

5 Conclusions
This review of the empirical literature on what &wterises the privately insured in universal leadtre
systems has revealed that while some findings reaganably be taken as well-established knowledge,

the literature still faces considerable challerigesther areas.

In accordance with economic theory, the probabitifytaking out VPHI on an individual basis is
consistently found to increase with income. Morepibe empirical evidence generally supports the
theoretical prediction of individuals selectingriselves into duplicate VPHI based on the qualitgak
available within the universal health care systgmt like the individual demand for VPHI is affedte
negatively by the effective insurance premium. @& tontrary, the findings regarding the relatiopshi

among health risk, risk preferences and the datigiopurchase VPHI are less clear-cut. While the
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majority of the reviewed studies have investigatieel relationship between health risk and insurance
status in one way or another, using different apgines and reaching different conclusions, the ecapir
evidence on the importance of risk preferencepasse. Further empirical research is thus needectier

to understand more fully the relationships amorgjtheisk, risk preferences and the decision tehpase
VPHI. For one thing, it may be useful to focus dentifying the circumstances under which selection
based on health risk occurs rather than tryingoteesthe question of whether it occurs, since tingader
guestion can probably not be solved once and foMalreover, the varying resultall for more focus on
the extent to which a given result depends on husen method of approach. Indications that theofise
panel data models changes the results considersimy, that several individual and household specifi
characteristics are no longer significant determisaf VPHI coverage, imply that future studies Imig
benefit from increased emphasis on the use of pdaal and methods in order to be able to capture
dynamic effects. In this way, it can be investigafierther whether the larger share of the resuitmfthe

cross-sectional studies are really spurious.

Acknowledgements

The paper has benefitted greatly from discussiatis kyeld Mgller Pedersen, Jacob Nielsen Arendd an

Mickael Bech. Any errors are the responsibility of the author.

151



CHAPTER 2

6 References

(1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

Colombo F, Tapay N. Private Health Insuramc®ECD Countries: The Benefits and Costs for
Individuals and Health Systems. Towards high-penfog health systems: policy studies.Paris:
OECD; 2004.

OECD. Proposal for a taxonomy of health iasge. 2004. Report No.: OECD Study on Private
Health Insurance, OECD Health Project.

Mossialos E, Thomson SMS. Voluntary healtsunance in the European Union: a critical
assessment. International Journal of Health Sen2662;32:19-88.

Kiil A. Determinants of employment-based pitie health insurance coverage in Denmark.
Forthcoming in Nordic Journal of Health Economi€4. 2.

Cutler DM, Zeckhauser RJ. The Anatomy of Hedhsurance. In: Culyer AJ, Newhouse JP,
editors. Handbook of Health Economics. ElsevieeSce; 2000. p. 564-643.

Friedman M, Savage LJ. The utility analysiscboices involving risk. Journal of Political
Economy 1948;56(4):279-304.

Akerlof G. The market for "lemons": qualityeertainty and the market mechanism. Quarterly
Journal of Economics 1970;84:488-500.

Rothschild M, Stiglitz JE. Equilibrium in Cqoatitive Insurance Markets: An Essay on the
Economics of Imperfect Information. Quarterly Jalrof Economics 1976;90(4):630-49.

Wilson C. A model of insurance markets wititamplete information. Journal of Economic
Theory 1977;16(2):167-207.

de Meza D, Webb DC. Advantageous selectioninsurance markets. RAND Journal of
Economics 2001;32(2):249-62.

Finkelstein A, McGarry K. Multiple dimensisrof private information: evidence from the long-
term care insurance market. American Economic Regi@06;96:938-58.

Hemenway D. Propitious selection. Quartddyrnal of Economics 1990;105(4):1063-9.

Fang H, Keane MP, Silverman D. Sources whathgeous selection: evidence from the Medigap
insurance market. Journal of Political Economy 2008:303-50.

Besley T, Hall J, Preston I. The demandgdovate health insurance: do waiting lists matter?
Journal of Public Economics 1999;72:155-81.

152



CHAPTER 2

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

Propper C, Rees H, Green K. The demand fieate medical insurance in the UK: A cohort
analysis. Economic Journal 2001;111:180-200.

Olivella P, Vera-Herndndez AM. Testing fodverse Selection into Private Medical Insurance.
2006. The Institute for Fiscal Studies, WP06/02.

Propper C. Constrained choice sets in th& demand for private medical insurance. Journal of
Public Economics 1993;51:287-307.

Atherly A. Supplemental Insurance: Medicatcidental Stepchild. Medical Care Research and
Review 2001;2:131-61.

Boyle S. United Kingdom (England): Healthstgm review. Health Systems in Transition
2011;13(1):1-486.

Barrett GF, Conlon R. Adverse Selection t@Decline in Private Health Insurance Coverage in
Australia 1989-1995. Economic Record 2003;79(24%):26.

Buchmueller TC, Fiebig D, Jones D, SavageAHvantageous Selection in Private Health
Insurance: The Case of Australia. 2008. Report Mtorking Paper 2008/2, Centre for Health
Economics Research and Evaluation, University @hfelogy, Sydney.

Healy J, Sharman E, Lokuge B. Australia: [Heaystem review. Health Systems in Transition
2006;8(5):1-158.

Harmon C, Nolan B. Health insurance andthesgrvices utilization in Ireland. Health Econosic
2001;10(2):135-45.

McDaid D, Wiley M, Maresso A, Mossialos Eeland: Health system review. Health Systems in
Transition 2009;11(4):1-268.

Sandier S, Paris V, Polton D. Health castesys in transition: France. 2004. Copenhagen, WHO
Regional Office for Europe on behalf of the Eurap&abservatory on Health Systems and
Policies.

Pedersen KM. Voluntary supplementary heaftburance in Denmark. Public Finance and
Management 2005;5(4):544-66.

Strandberg-Larsen M, Nielsen MB, VallgardakK3asnik A, Mossialos E. Denmark: Health
system review. Health Systems in Transition 20@j;2¢164.

Machnes Y. The demand for private healtle earder national health insurance. The case of the
self-employed. European Journal of Health Econo20&6;7:265-9.

Shmueli A. The Effect of Health on Acute €&upplemental Insurance Ownership: an Empirical
Analysis. Health Economics 2001;10:341-50.

153



CHAPTER 2

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

Christiansen T, Lauridsen J, Kamper-Jgrgerfse Demand for private health insurance and
demand for health care by privately and non-priyaitesured in Denmark. 2002. Report No.:
University of Southern Denmark. Health Economicpd?a 2002:1.

Aarbu KO. Demand Patterns for Treatment raisce in Norway. 2010. NHH Department of
Economics Discussion Paper No. 11/2010, Bergen.

Propper C. An econometric analysis of thealed for private health insurance in England and
Wales. Applied Economics 1989;21:777-92.

Emmerson C, Frayne C, Goodman A. Shouldapgivmedical insurance be subsidised? Health
Care UK 2001 2001.

Walllis G. The Determinants of Demand fowBt® Medical Insurance: Evidence from the British
Household Panel Survey. 2003. Report No.: RoyalnBmic Society Annual Conference 84,
2004.

King D, Mossialos E. The determinants of/ate medical insurance prevalence in England, 1997-
2001. Health Services Research 2005;40(1):195-212.

Taylor AJ, Ward DR. Consumer attributes @nel UK market for private medical insurance.
International Journal of Bank Marketing 2006;2444%-60.

Jofre-Bonet M. Public health care and pevatsurance demand: The waiting time as a link.
Health Care Management Science 2000;3:51-71.

Costa J, Garcia J. Demand for private haafthrance: how important is the quality gap? Healt
Economics 2003;12:587-99.

Costa J, Rovira J. Why some people go pieatd others do not: Supplementary health insurance
in Spain. Public Finance and Management 2005;53)43.

Costa-Font J, Jofre-Bonet M. Are privateltheimsurance subscribers unsatisfied with the &ban
National Health system? The Geneva Papers 2006358.

Rodriguez M, Stoyanova A. Changes in theatehfor private medical insurance following a
shift in tax incentives. Health Economics 2008; 86-202.

Costa-Font J, Garcia-Villar J. Risk Attitsdand the Demand for Private Health Insurance: The
Importance of 'Captive Preferences'. Annals of Rubhnd Cooperative Economics
2009;80(4):499-519.

Finn C, Harmon C. A Dynamic Model of Demdnd Private Health Insurance in Ireland. 2006.
Report No.: Institute for the Study of Labor Dissias Paper No. 2472, Bonn.

Bolhaar J, Lindeboom M, Klaauw B. A dynaraitalysis of the demand for health insurance and
health care. 2008. CEPR Discussion Paper No. 6968.

154



CHAPTER 2

(45)

(46)

(47)

(48)

(49)

(50)

(51)

(52)

(53)

(54)

(55)

(56)

(57)

(58)

Buchmueller TC, Couffinhal A, Grignon M, Ramnin M. Access to physician services: Does
supplemental insurance matter? Evidence from Fratealth Economics 2004;13(7):669-87.

Saliba B, Ventelou B. Complementary heattsurance in France. Who pays? Why? Who will
suffer from public disengagement? Health Policy2280:166-82.

Grignon M, Kambia-Chopin B. Income and theniand for Complementary Health Insurance in
France. 2009. IRDES Working Paper No. 24.

Savage E, Wright DJ. Moral Hazard and AdeeBelection in Australian Private Hospitals.
Journal of Health Economics 2003;22:331-59.

Doiron D, Jones G, Savage E. Healthy, Wgalthd Insured? The Role of Self-Assessed Health
in the Demand for Private Health Insurance. Heattbnomics 2008;17:317-34.

Ellis RP, Savage E. Run for Cover Now orerat The Impact of Premiums, Threats and
Deadlines on Private Health Insurance in Austrdhiternational Journal of Health Care Finance
and Economics 2008;8:257-77.

Johar M, Jones G, Keane M, Savage E, Staveu®. The demand for private health insurance:
do waiting lists or waiting times matter? 2010. oNking Paper 2010/8, Centre for Health
Economics Research and Evaluation, University ahfielogy Sydney.

Johar M, Jones G, Keane M, Savage E, Staveu®. Waiting times and the decision to buy
private health insurance. 2010. Working Papel0Z1Centre for Health Economics Research
and Evaluation, University of Technology Sydney.

Knox SA, Savage E, Fiebig DG, Salale V. dmnand leavers stayers and abstainers: Private
health insurance choices in Australia. 2010. WagkPaper 2010/4, Centre for Health Economics
Research and Evaluation, University of Technologgrgy.

Godfried M, Oosterbeek H, Tulder, F.v. AdserSelection and the Demand for Supplementary
Dental Insurance. DE Economist 2001;149(2):177-90.

Jones AM, Koolman X, Doorslaer Ev. The impaicsupplementary private health insurance on
the use of specialists in selected European casnthnnales d'Economie et de Statistiques
2006;83-84.

Paccagnella O, Rebba V, Weber G. Voluntatyale Health Care Insurance Among the Over
Fifties in Europe: A Comparative Analysis of SHAREta. 2008. "Marco Fanno" Working
Paper No. 86, Department of Economics and Managgrdeiversity of Padua.

Bolin K, Hedblom D, Lindgren A, Lindgren B\symmetric information and the demand for
voluntary health insurance in Europe. 2010. ReNort NBER Working Paper 15689.

Schokkaert E, van Ourti T, de Graeve D, ugst A, van de Voorde C. Supplemental Health
Insurance and Equality of Access in Belgium. He&ktlonomics 2010;19:377-95.

155



CHAPTER 2

(59)

(60)

(61)

(62)

(63)

(64)

Grepperud S, Iversen T. Hvem har arbeidsfinansiert behandlingsforsikring®@\ho has
employer-financed treatment insurance?). Tidsskrift for velferdsforskning 2011;14(1):15-24

Eckel CC, Grossman PJ. Men, Women and Rigkrddon: Experimental Evidence. In: Plott C,
Smith V, editors. Handbook of Experimental Econ@niResults. Volume 1. Elsevier Science;
2008.

Bertakis KD, Azari R, Helms LJ, Callahan Rdbbins JA. Gender Differences in the Utilization
of Health Care Services. Journal of Family Prac2i¢e0;49:147-52.

Holt CA, Laury SK. Risk aversion and incestieffects. American Economic Review 2002
Dec;92(5):1644-55.

Anderson LR, Mellor JM. Predicting healthhbeiors with an experimental measure of risk
preference. Journal of Health Economics 2008;201726

Dohmen T, Falk A, Huffman D, Sunde U, Schdpagner GG. Individual risk attitudes: New
evidence from a large, representative, experimigntalidated survey. 2005. IZA Discussion
Paper No. 1730.

156



CHAPTER 3

Determinants of employment-based private health ingance coverage in
Denmark

Astrid Kiil

Research Unit of Health Economics, Institute oflRubdealth, University of Southern Denmark
J.B. Winslgwsvej 9B, 1st floor

5000 Odense C

Denmark

Phone: +45 6550 3964

E-mail: kii@sam.sdu.dk

Abstract:

This study estimates the determinants of havingleyngent-based private health insurance (EPHI) based
on data from a survey of the Danish workforce cateld in 2009. The study contributes to the liteatu
by exploring the role of satisfaction with the fixanced health care system as a potential detariof
EPHI ownership and by taking into account that s@mgloyees receive EPHI free of charge, while
others pay the premium out of their pre-tax incand thus make an actual choice. The results iraicat
that the probability of having EPHI is positivelyfexted by private sector employment, size of the
workplace, whether the workplace has a health seh@rmoome, being employed as a white-collar worker,
and age until the age of 49, while the presenceubbrdinates, gender, education level, memberghip o
‘denmark’ and living in the capital region are sainificantly associated with EPHI coverage. As
expected, the characteristics related to the wadelare by far the quantitatively most important
determinants. The association between EPHI aneasse#fssed health is found to be quadratic such that
individuals in good self-assessed health are mkeéylto be covered by EPHI than those in exceltrd

fair, poor or very poor self-assessed health, wsmdy. Finally, the probability of having EPHI feund

to be negatively related to the level of satistattvith the tax-financed health care system. Thdirfigs

of the study are not affected notably by distingirig empirically between employees who receive EPHI
free of charge and those who pay the premium otitesf pre-tax income.

Keywords: duplicate health insurance; determinants; ineguigccess; health care satisfaction; Denmark
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1 Introduction

In several European countries with universal tagfficed health care systems, such as the United
Kingdom, Spain, and the Scandinavian countriessidenable parts of the populations now have private
health insurance that covers treatment at privatéities (Aarbu, 2010; Mossialos and Thomson, 2002
Hence, the analysis of this type of private heaigurance is of both theoretical and policy relean
Private health insurance that covers treatmentiatp facilities for treatment that is also avei&afree of
charge at public hospitals may be classified aslichtp vis-a-vis the universal system. The main
perceived benefits are faster access to care,egré@edom of choice, and in some cases also better
amenities (Colombo and Tapay, 2004; OECD, 2004).

As reviewed by Propper and Green (2001), privatelifug in public health care systems may have severa
possible consequences. On the one hand, duplicatatep health insurance may be thought of as
accommodating differences in preferences, andldtval for greater freedom of choice than would be
feasible in a purely tax-financed system with oplyplic hospitals. Moreover, it may relieve the gras

on the public system and reduce the waiting tinmestreatment at public facilities, which in turn yna
decrease sickness absence to the extent thas tésdciated with waiting time for treatmedh the other
hand, the main arguments against private healtiranse are that it may cause inequity in the actess
medical care and possibly also increase the totdical spending due to moral hazard and dynamic
effects on wages in the health care sector. Itothger run, increasing reliance on private healfurance
may also bring about reduced support for the usaldrealth care system, thereby possibly worsethiag

access to health care for the individuals who eglglusively on this.

While the determinants of individually purchasedliltate private health insurance have been studied
extensively in the literature, empirical evidenae what characterises the group of individuals with

policies that are purchased through and typicadig paid by their employer is confined to a fewdits!

This paper contributes to the growing literatureeomployment-based duplicate private health inswanc

(EPHI) in universal tax-financed health care syst&ased on a recently collected dataset from Ddamar

The share of the occupationally active Danish pajuh with EPHI has increased steadily during thstp
decade. Following legislation enacted in 2002 thgtexempted employees for the income value of EPHI

conditional on the insurance being offered to alployees in the company, the share with EPHI ha® go

! Empirical studies of the determinantsimdividually purchasegrivate health insurance include, but are nottéohi
to, Besley et al. (1999), Costa and Garcia (2008sta-Font and Jofre-Bonet (2006), Harmon and N@&01),
Jofre-Bonet (2000), King and Mossialos (2005), 6l and Vera-Hernandez (2006), Propper (1989 poet al.
(2001), and Rodriguez and Stoyanova (2008). Engbistudies of the determinants eéployment-basegrivate
health insurance are confined to Aarbu (2010), 8est al. (1999), Braemer (2008), Grepperud andsére(2011),
King and Mossialos (2005), Kjellberg et al. (201&)d Seim et al. (2007). These studies are redémveection 4.
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from 5 percent to 32 percent of the employed in2(®tatistics Denmark, 2010; The Danish Insurance
Association, 2010). The purpose of tax-exemptios teamake it more attractive for employers to assum
a social responsibility and to improve the ovevalfare by reducing waiting times for treatmenpablic
facilities and decreasing sickness absence. Intiaddiit was hoped that making the tax-exemption
contingent on the insurance being offered to alpleyees in the company would induce a more equal
distribution of EPHI within the companies (The Demparliament, 200%)Premiums are either fully paid
by the employers or (for about 26 percent of theuiad based on the data used in this paper) deducte
from the pre-tax income of the employees. The E&btitracts available in the Danish market primarily
coverdiagnostics and elective surgery at private faedifor treatments that are also available at publi
hospitals, but often with some waiting time (Then3a Insurance Association, 2010). Hence, as noted

above, they may be classified as primarily dupdicatrelation to the tax-financed health care syste

The distributional consequences of EPHI may besasskbased on the principle of horizontal equity in
the access to health care, which implies equalsacte treatment for individuals in equal need. The
condition that the insurance should be offeredlit@raployees in a company in order to qualify fbet
tax-exemption may well be expected to eliminateizomtal inequity within companies. Defining
horizontal inequity as any differences, EPHI geteeyahorizontal inequity in the access to healtle car
between those in the workforce holding EPHI ands¢haot holding EPHI by definition, by allowing
individuals with the same need for health careiffermin their access to treatment depending onrizisce
status. Another frequently used definition of eguaitgues that while need should be the cruciabfact
determining access to treatment, social and ecanarnncumstances are irrelevant (Ngrredam and
Christiansen, 2010). Following this definition, téas inequity in the access to health care wheess
varies systematically with sociodemographic deteamis; while randomly distributed differences do no
by themselves imply inequity. Regardless of whigfirdtion is used, the presence of EPHI generates
horizontal inequity between the workforce and shisiepensioners, and unemployed, who do not have

EPHI through their workplace by definition.

Theoretically, insurance status is the outcome @éasion process encompassing the choice of employ
the decisions of the employer to employ the emp@owad to offer private health insurance, and meso
cases also the decision of the employee to acecagiext this offer. When insurance premiums aitly fu
paid by employers, the insurance status of the @yepk is predominantly determined by the decisfon o

the employer to offer EPHI. On the contrary, whiea premium is deducted from the pre-tax income of

2 The condition that the insurance should be offécedll employees in a company in order to qudlifiy the tax-
exemption was not included in the initial bill, badded during the readings of the bill (The Darpsiliament,
2002).
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the employees, they face an actual choice and repgtrthe insurance offérHence, the decision
framework as well as determinants may well diffepehding on whether the insurance premium is fully

paid by the employer or deducted from the prestawine of the employee.

The aim of this paper is to estimate the deternmigan EPHI coverage within the Danish workforce.
Given the expectation from the political side thaking the tax-exemption contingent on the insuganc
being offered to all employees would induce an kdisiribution of EPHI coverage within companies,
and preferably also reduce the importance of sooim@mic determinants in the distribution of EPHI
within the workforce, knowledge on the resultingetminants of EPHI is highly relevant for Danish
policy-makers. The paper contributes to the intigonal literature in two ways. For one thing, ittise
first study to explore the role of satisfaction hwithe tax-financed health care system as a potentia
determinant of EPHI coverage. From a theoreticahtpof view, companies and employees who are
unsatisfied with the public system may reasonaklyekpected ascribe greater value to duplicate teriva
health insurance. Secondly, it is explored whethermain results change when taking into accoutt th
some employees receive the insurance free of chafgiie others pay the premium out of their pre-tax
income, thus also making a choice at the individesl. To the best knowledge of the author, thisly

is the first to make such distinction, which mayciecial given that the decision framework diffessthe

two cases.

The paper is organised as follows. Section 2 dessrithe development of EPHI and its institutional
setting in Denmark. Section 3 accounts for the rittdzal framework of the decision process that $etad
EPHI coverage. The purpose of this section is aatetvelop new theory, but to provide an overview of
the existing framework. Section 4 summarizes thpieoal knowledge about the determinants of EPHI in
universal health care systems. Section 5 desctiigeslata used in the empirical analysis, accoumts f
expected associations between explanatory varialnldsEPHI coverage, and provides some descriptive
evidence. Section 6 accounts for the econometeciBgation. The results are reported in section 7.
Section 8 discusses possible interpretations aptications of the results as well as the limitatiaf the

study. Section 9 concludes.

2 Institutional setting
The Danish health care system is a comprehensivéntanced system with universal access. General
practitioner and specialist visits, out-patient atatory care as well as hospitalisation are frethatpoint

of use for all citizens. General practitioners astgatekeepers in the sense that in most casdsralre

% A telephone survey of HR-staff in several largempanies offering EPHI which is paid for by the éoypes by
having the premium deducted from their pre-tax meaconfirmed that in this case EPHI is always presktas an
optional choice and the employees are requiredakenan active choice. Hence, it may reasonablyxpeated that

the employees do perceive that they face an acheate and may reject the offer in this case.
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from a general practitioner is needed to be ablactess more specialised treatment. Copayment and
waiting time are frequently used to ration the aofkealth care services for which demand is prictnae
sensitive. There is considerable private copayrf@radult dental care, prescription medication, gba
therapy, chiropractic care, and psychological celling (Strandberg-Larsen et al., 2007). Private
copayment accounted for about 14 percent of taalth expenditures in 2009 (OECD, 2009). For other
types of treatment, mainly elective surgery, theeey be waiting time for treatment at public hodpita

This has attracted considerable public and polittention over time (Madsen, 2010).

The EPHI policies available in the Danish market supplied by commercial insurance companies. The
exact benefits differ slightly between insurancenpanies, just like policies are often tailored pedfic
firms. EPHI is mainly offered in the private sectds previously mentioned, the EPHI contracts amd

in the Danish market primarily cover diagnosticsl abective surgery at private facilities for treats
that are also available at public hospitals, buerofwith some waiting timé.In addition, EPHI is
increasingly used to finance health care servioeswvhich private copayment is common in the public
sector, such as physiotherapy, chiropractic camd, @sychological counselling (The Danish Insurance
Association, 2010). In 2009, the total gross comp&ons paid out by the commercial insurers were
distributed as follows: 67 percent covered opensti@and the like, 9 percent covered psychologist
consultations, 17 percent covered physiotherapiypmtactic care and the like, and 7 percent covered

other services (The Danish Insurance AssociatiohQp

Gross compensations from private health insuraincividually purchased and employment-based) make
up 1.6 percent of the total Danish health expenglifQECD, 2010).

As previously mentioned, premiums are either pgiagimployers or (for about 26 percent of the insured
based on the data used in this paper) deductedtfremre-tax income of the employees. The premim f
fully employer paid insurance is not, like the valof many fringe benefits, subject to income taxewh
insurance is offered to all employees in a compahlis implies an indirect tax subsidy of about 4D-6
percent of the premium depending on the taxablenmac of the employee. The annual premium per
employee varies depending on the benefit schemetlandize of the workplace. Larger companies
generally pay a smaller premium per employee becthesscope for risk pooling increases with company

size. There is no risk rating of premiums withinmganies due to the conditions of the tax-exempifiton;

* However, given that hospital waiting times havelitied in recent years among other things dueedrttroduction
of free hospital choice (Kjellberg et al., 201@re commentators might argue that duplicate EPHdhdoes not
imply quicker access to hospital care anymore §bao an anonymous reviewer for pointing this out).

® The legislative framework opens up for that conipsimay differentiate somewhat in the health bémeffered to
their employees based on seniority and number oking hours and maintain the tax exemption (Darlislk and
Customs Association, 2005). This option is, howgewet likely to be widely used due to the admimistre costs of
this.
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is, however, likely to occur between companies. @kerage premium per person has been constant
around DKK 1000/EUR 134 since 2003, but increasedkKK 1428/EUR 191 in 2009 (The Danish

Insurance Association, 2010).

While it is possible that screening of firms occursurance eligibility within the firm is usuallyot
conditional on health status. However, there maw bleferred period for treatment of existing cands

and limitations on the annual number of consulteiownith physiotherapists, chiropractors, and
psychologists. Moreover, private insurance patiemes subject to gate keeping given that coverage is
contingent on having a documented need for tredt(idére Danish parliament, 2002). For private hadpit

treatment, need is typically documented by obtgigimeferral from a general practitioner.

Duplicate private health insurance can also bel@asged from the commercial insurance companies on an
individual basis. The benefits are roughly the saméor the employment-based contracts, but presium
are not subject to special tax treatment and akeredted based on age. Existing conditions arellysua
excluded from coverage. According to industry nurebapproximately 100,000 individuals had taken out
private health insurance through a commercial srstg company on an individual basis in 2009 (The

Danish Insurance Association, 2010).

In addition to EPHI, some employers also have caomplealth schemes in place, which provide
prevention and treatment of work-induced injuriggically with physical therapy, chiropractic care,
massage, and reflexology. The health schemes differ EPHI in the sense that they do not providg an

type of elective surgery at private facilities, ahdt they treat only work-induced injuries.

Finally, more than two millions Danes (approximgtéP percent of the adult population) have taken ou
private health insurance through the non-profit maliinsurance company ‘denmark’ in 2009 (Health
Insurance denmark, 2009). This type of private themisurance is mainly complementary to the tax-
financed health care system in that it primarilyers copayments for treatment in the public hecdtfe

system. Approximately 25 percent of the memberfefimark’ are also partly reimbursed for elective

surgery at private hospitals (according to intematerial from ‘denmark’).

Despite some overlap in the coverage between tdheidwmally purchased and employment-based
insurance contracts, some individuals hold botithtnsample described in section 5.1, 23 percettieof
respondents are covered by both EPHI and ‘denm@mé obvious reason for this is that employees are
not very likely to reject an offer of practicallyee EPHI even though they are already covered girou
‘denmark’. Another possible and likely reason isitththe EPHI contracts usually expire when the

insurance holder changes job or retires, while ranrste through ‘denmark’ is life-long with a fixed

® The figures are calculated as total premium incofnthe commercial insurers divided by the numbfeinsured.
Conversion from DKK to EUR is undertaken using ti@rch 2011 average exchange rate of 745.74 (DaBaké,
2011).
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premium. Moreover, the EPHI policies do not covepayment for some treatments provided within the
tax-financed health care system, such as adultabeate and prescription drugs, which are the most
important benefits covered by ‘denmark’. The detaamts of membership of ‘denmark’ are not subject t

analysis in this paper; its existence is, howetad®en into account when analysing determinantsRHIE

3 Theoretical framework

The insurance status of an employee is the outadnaedecision process encompassing the individual's
choice of employer, the decision of the employeerploy the employee and to offer EPHI, and in some
cases also the decision of the employee to acecagjext the offer. While EPHI has been found teeha
important implications for labour market choiceghe US (Currie and Madrian, 1999), it is not expdc

to notably affect labour market choices in Denmarkere the the value of EPHI makes up a negligible
small share of the total compensation pacKagence, this part of the decision process is nosictered

in the following. Moreover, the theoretical litemat on private health insurance in general and BRHI
particular mainly takes its point of departure e tUS health care system, where EPHI provides the
primary source of coverage for all health care fiah acute and elective) for the working age ajmn.
This must be kept in mind when applying the theodatlined in the following to settings where ptiva
insurance provided through the workplace primasdyers elective surgery at private hospitals aimdosl

for treatments that are also available at publspitals.

When insurance premiums are fully paid by employard tax-exempted, the insurance status of the
employees is predominantly determined by the darmisif the employer to offer EPHI. Section 3.1
discusses various approaches to modelling emplargatision of private health insurance. The add#ion
considerations when employees pay all or part teenjum out of their pre-tax income, thus also fgan

choice at the individual level, are accounted foséction 3.2.

3.1 The decision of employers to offer duplicate privat health insurance

Employer behaviour as regards the provision of theasurance is surprisingly little explored in
economics, and the theoretical literature is chiarsed by several different angles of approachéser
than a unified approach (Currie and Madrian, 1998gardless which theoretical approach is taken,
employers may have a cost advantage over privdteidoals in the provision of health insurance give
that group purchase has the potential to reducersevselection and lower administrative expenses
through pooling (Gruber 2000). The benefits frosk pooling imply that larger companies are expected
to be relatively more likely to offer EPHI. In atidn, the preferential tax treatment of EPHI whish
found in some countries, including Denmark, maytadisthe preferences for the composition of the

compensation package in favour of EPHI.

" The value of EPHI makes up less than 0.5 percktiteoaverage money wages for the permanently graglin
Denmark (Statistics Denmark, 2009b; The Danishreoste Association, 2010).
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The employers’ decision to offer EPHI may be anedywithin the theoretical framework of compensating
wage differentials for fringe benefit provision (@e and Madrian 1999). This framework consider$iEP

as part of the total compensation package, which Imaused by companies to attract and retain labour
Within this framework, firms are assumed to minientkeir total labour costs, subject to maintairtimg
employees’ utility at the level required to keep firm competitive in the labour market (Feldmarakt
1997). Hence, the employers’ decision to offer tieadsurance depends on the price at which they can

purchase it in the market and the preferencesroécuas well as potential employees.

Another approach to modelling employer provisione#fHI is to assume that the decision is made by
aggregating employee preferences, either withindior through union bargaining (Goldstein and Pauly
1976). A common critique of this approach is thaisidebatable how closely the mechanism used to
determine the employers’ provision of PHI resembletsial decision making processes within companies.
In particular, the assumption that unions arbilyadiecide on the employers’ provision of PHI hagre

argued to be unrealistic.

Considering the employers’ demand for EPHI in ailsimvay as the individual demand, it may be argued
that employers demand duplicate EPHI in order tigut themselves against the risk imposed by sgskne
absence, assuming that people get back to workkguiwith EPHI. One implication of this is that
companies using more specialised labour, whictsiglly highly paid and hard to replace in the cafse
iliness, are more likely to invest in the healthtléir employees by taking out duplicate EPHI, agai
assuming that EPHI reduces sickness absence. Aleigilar line, Grepperud and Iversen (2011) argued
that provided that premiums are not risk rated, games with a large share of employees in bad thealt
and those operating in industries exposed to ceredide health risks may be relatively more inclined

purchase EPHI, i.e. adverse selection at the coynpasl.

Finally, Bolin et al. (2002) extended the healtpita approach of Grossman (1972) to include engiey
and found that they may also have an interest\msiting in the health of their employees, given tha
employees who are off work sick are costly in tehsickness benefits and lost labour. The marginal
benefit of an investment in health is shown to depen the technology used in the employer's
production, i.e. whether it is labour or capitakimsive, as well as government regulation. Morgawean
uncertain world, risk averse employers are preditte make larger investments in the health of their

employees (e.g. by providing EPHI) than they wauald perfectly certain world.

3.2 The employees’ demand for duplicate private healtinsurance

In situations where employees are facing an actuaice, several factors may affect the decisicactept

an offer of EPHI. For one thing, the demand fovgté health insurance has been shown to incredke wi
the degree of risk aversion under full informati@@utler and Zeckhauser, 2000). When asymmetric
information is present, economic theory predictd thdividuals may select themselves into privagaltn

insurance, either adversely based on their prabatf falling ill (Rothschild and Stiglitz, 1976pr
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advantageously based on their probability of fgllih and their risk preferences (de Meza and Webb,
2001; Hemenway, 1990). The finding of adverse sieletas been replicated for private health inscean
that exists alongside a universal health care sybieOlivella and Vera-Hernandez (2006). HoweVes, t
potential for selection at the individual levelrsduced considerably for group based policies, iand
regulatory settings such as the Danish, where E®H$ually offered to all employees in a company or

members of a trade union and premiums are tax-etesmp

Theoretical contributions that specifically moddilldthe demand for duplicate coverage have shown that
individuals select themselves into this type olinamice by income (Besley et al., 1999), and empbdsi
the importance of the geographical accessibilitypdfiate facilities and the relative quality of ear
delivered by the tax-financed and the private headtre sectors, respectively (Propper et al., 200018
selection on income implies that if employers titk® account the preferences of their employees in
deciding whether to offer EPHI, companies with hyghaid employees will be more likely to include

duplicate EPHI in the compensation package.

Another motive for taking out private health inqure is in order to gain access to health carevtbatd
otherwise be unaffordable (Nyman, 1999). In uniaehrealth care systems where treatment is typieal f
at the point of demand and hence there is no finhluss associated with iliness, the access matiag

be interpreted as gaining quick access to treat(@entes et al., 2006).

4 Previous empirical findings

This section is restricted to consider studieshefdeterminants of EPHI in institutional settingattare
somewhat similar to the Danish in the sense thadlERiplicates the coverage provided by a universal
health care system. The data, particular focus, esmhometric methods of the reviewed studies are

accounted for in Appendix A.

Empirical evidence on the employers’ decision teetaut duplicate EPHI on behalf of their employees
universal health care systems is sparse; only tugy $ased on company-level data from Norway was
identified. This study by Seim et al. (2007) fouhd probability of companies purchasing EPHI to som
or all of their employees to be increasing with pamy size and profit, the share of younger empleyee
the education level of the staff of employees, apdrating in industries exposed to considerablédtthea

risks (such as building and construction, farmfogestry, and mining).

The predominant part of the empirical literaturbased on individual-level data, and the analysa®\n
all cases restricted to the populations of occopatly active individuals. Overall, it is noted th&ie

majority of the empirical literature is based orather sparse theoretical framework.
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The findings of the various studies are accounted Hy area as follows: 1) Sociodemographic
characteristics, 2) health, 3) interactions with #tate of the universal health care system, an@dd)

incentives.

Considering first the importance of sociodemograpteterminants, the probability of EPHI ownership
has consistently been found to increase with incdoiewise, males are generally found to be more
likely to have EPHI than females (Aarbu, 2010; Bgset al., 1999; Breemer, 2008; Grepperud and
Iversen, 2011; King and Mossialos, 2005). The ¢ftdage on the probability of having EPHI has been
found to be positive until a given point and negatbr insignificant thereafter ithe United Kingdom and
parts of it (Besley et al.,, 1999; King and Mosssal@005) and negative in Norway (Aarbu, 2010;
Grepperud and Iversen, 20F1for education level, the empirical evidence is edixStudies from the
United Kingdom found a positive association betweduacation level and the probability of having EPHI
(Besley et al., 1999; King and Mossialos, 2005kelyise, descriptive evidence from Denmark indicated
that the privately insured a better educated (Bnge2@98). On the contrary, Aarbu (2010) and Grepger
and Iversen (2011) found a negative associationdeat higher education and EPHI coverage in Norway.
However, additional analysis of the Norwegian dagaGrepperud and Iversen (2011) revealed that the
negative effect of education and the positive eéftédeing male lost their significance when durnsrfier
sector of employment were included as explanatarjables. Regarding the importance of occupation,
self-employed and public employees were generalynd to be less likely to be insured through their
workplace, while the opposite applied to privatetse employees, professionals, and individuals in
managerial positions (Besley et al., 1999; Greppand Iversen, 2011; King and Mossialos, 2005).
Finally, King and Mossialos (2005) found centrehtigoters to be more likely to have EPHI in England

The empirical evidence on the association betwd@land health is ambiguous. Kjellberg et al. (2010

found that those in good or very good self-assebgaith were relatively more likely to have EPHI in

Denmark. On the contrary, dummy variables for gawmdvery self-assessed health were largely
insignificant in studies from England and Norwayé@oerud and Iversen, 2011; King and Mossialos,
2005), as were the presence of at least one cheonidition (Grepperud and Iversen, 2011). Moreover,
Grepperud and Iversen (2011) found contacts witheg® practitioners and hospitalisations to be
negatively and positively associated with the phiiig of having EPHI, respectively. The positive

relationship between hospitalisations and EPHI agliip may be consistent with adverse selection into
EPHI as well as moral hazard.Finally, King and Malss (2005) found a negative effect of smoking on
the probability of having EPHI in England, while iha (2010) found the opposite based on data from

Norway.

8 This individual-level finding from Norway correspds well with the previously discussed company-legsult of

Seim et al. (2007) that companies with a largeresb&younger employees are more likely to offeHEP
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Considering potential interactions between theestat the universal health care system and EPHI
coverage, Besley et al. (1999) found the preval@figaivate health insurance to be increasing it
regional long term waiting times for treatment ablic hospitals in the United Kingdom, although the
relationship was much weaker for EPHI than for vidlially purchased policies. Along a similar line,
King and Mossialos (2005) found that regional otigrd waiting times and the supply of private s
were important determinants of EPHI ownership iglBnd. Among the Scandinavian countries, Aarbu
(2010) found no significant relationship betweegioeaal waiting lists and the prevalence of EPHI

coverage in Norway.

Finally, Rodriguez and Stoyanova (2008) found ¢hshift in tax incentives which implicitly increakthe
price of individually purchased insurance and reduthe price of EPHI in Spain reduced the prevalenc

of the former and increased the prevalence of ER$lgxpected.

5 Data

The empirical analysis is based on a cross-sedtgaraple of the Danish population aged 18-75. This
dataset contains the most detailed informationrivage health insurance coverage available to ddte.
data were collected in June 2009 using an intdrased questionnaire. The pilot-tested final queatdre
was e-mailed to a sample of 13,246 respondent¥ eigGov Zapera’s Denmark parfeln total 5,447
respondents answered the questionnaire, whichspmnels to a response rate of 41 percent. The sasnple
representative with respect to age, gender, andetfien of residence, while individuals with onlgdic

schooling or vocational training are somewhat ureggesented in the data.

The questionnaire and the data collection procesduding further analyses of non-response and
representativity, are fully documented in (Kiil afkdersen, 2009). In the following, the variables
measuring private health insurance coverage arerided in detail in section 5.1, the selection of
explanatory variables and their expected assoomtidth EPHI coverage are accounted for in sedi@n

and section 5.3 presents some descriptive evidentke explanatory variables by EPHI status.

5.1 Private health insurance coverage
The questionnaire included a series of questionspowvate health insurance coverage. First, the

respondents were briefly introduced to the conadpprivate health insurance. Employed respondents

° YouGov Zapera’s Denmark panel is an actively madaipternet-based panel containing 38.600 memlvers i
Denmark as of July 2009. The YouGov Zapera Denrpariel meets the Esomar international code on nmagket
and social research practice. This implies amohgrahings that its members are recruited througlda selection

of channels in order to ensure an appropriate despbéc balance, and that panel members must logitna
password when participating in surveys in ordeerisure that the intended person completes the ys(¥aGov
Zapera Ltd., 2009).
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were asked whether they were covered by privatkhhissurance through their employer; and those who
answered affirmatively were asked whether the eygplpaid the entire premium. Married and cohabiting
respondents were asked whether they had a priskhhinsurance through their partner’'s employer.
Finally, all respondents were asked whether thed talen out private health insurance elsewhere (not
counting membership of ‘denmark’). Individuals wih@ not know their insurance status are dropped from

the data, reducing the sample size from 5,447a815individuals.

Table 1 shows the distribution of the private Heahsurance supplied by commercial insurance
companies in Denmark for the total sample andHersubsample of employed. It is evident from Tdble

that the primary source of private health insuracmeerage is through one’s own employer. Moreover,
the percentage with insurance coverage is seere thigher for the occupationally active part of the

population for all insurance types.

Table 1 Source of private health insurance coveragfor the total sample of the Danish
population aged 18-75 and the subsample of employ,e2D09
Source of coverage (n :Ag,aogl) I(Enm:pgé%%a)
Privately insured through commercial insurance camyp
Individually purchased 5.98%n = 301) 6.86% (n = 220)
Through own employer (EPHI) 25.04% (n = 1,260) 38.15%(n = 1,223)
Through partner’'s employer 5.29%m = 266) 6.74% (n = 216)
Not insured 66.96%(n = 3,369) 52.78%(n = 1,692)

#Percentages add up to more than 100 percent icothens because some individuals have privatehesdtirance
coverage through more than one source.

® The group of 37 individuals (1,260-1,223=37) whe aot classified as employed but nevertheless EdRidl
through their employer is made up of 12 apprenticdsainees, 15 full time students, 7 individuaslong term sick
leave, and 3 individuals reporting to have an oatiop other than the options available in the doasaire.

The sample is restricted to the subsample of odmuEdly active for the purpose of this study, hesm
individuals outside the labour force do not havivgte health insurance through their workplace by
definition. This reduces the sample size from 5,828,206 individuals. In addition, the 216 indivals
with private health insurance through their partheemployer and the 220 individuals who have
purchased private health insurance from a commeirtéarance company on an individual basis are
excluded from the primary analysis based on théovahg considerations. The individuals who are
covered through their partner's employer are exadudecause the characteristics of the employenmadfe
the insurance are not identified in the data. Hetimedeterminants of this type of private healiurance
cannot be meaningfully estimated and interpretdte ihdividuals with individually purchased private
health insurance are excluded because even thdugge tpolicies largely cover the same as the
employment-based policies, the decision process lg#ls to this type of private health insurance

coverage can reasonably be expected to differ rdprkeom the decision process that leads to EPHI
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coverage. Moreover, the number of individuals vrnitividually purchased private health insurancstii

modest® The resulting dataset includes 2,813 individuals.

5.2 Hypotheses

This section identifies the potential determinasft&EPHI coverage and forms some hypotheses based on
the theoretical framework and previous empiricatliings, taking into account the particular insiiol
features that are present in the Danish health em. The drawing up of hypotheses is intended t
guide the selection of explanatory variables fréw information available in the data and providmao

benchmark against which to discuss the results.

Table 2 provides an overview of the potential dateants and accounts for a priori expectations

regarding their relationship with EPHI coverage.

Table 2 Hypotheses for potential determinants
Variable Expected association with EPHI coverage

Employer-related characteristics

Sector of employment positive for private; atdge for public
Employer size positive
Subordinates insignificant

Sociodemographic characteristics

Male positive

Age positive until a given point then negative
Personal pre-tax income per year positive

Education level ambiguous

Occupation positive for white-collar

Member of ‘denmark’ insignificant

Company health scheme ambiguous

Capital region positive

Health-related characteristics
Self-assessed health ambiguous
Chronic conditions ambiguous

Attitudinal characteristics
Satisfaction with tax-financed system negative

As accounted for in section 3, the theoreticalditere suggests that employer-related charactevistie
important determinants of EPHI coverage, given te initial decision to take out private health

insurance is initiated at the company-level. Thiglg includes sector of employment, employer sirel

19 An exploratory analysis of the determinants ofihgwpurchased private health insurance from a coniale

insurance company on an individual basis reveatdgery few statistically significant associations
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whether the individual has any subordinates asnpiatedeterminant$® The presence of subordinates is
not expected to affect the probability of havingHEh Denmark, given that the condition for the -tax
exemption discourages companies from offering peiveealth insurance to management level employees

only.

The hypotheses regarding the sociodemographic cieaistics gender, age, income, and education level
are derived from the existing empirical literatukss far as occupational status is concerned, the
probability of having EPHI coverage is expectethéchigher for white-collar workers than for skilledd
unskilled blue-collar workers. This expectationnmtivated by the Danish labour market legislation,
according to which white-collar workers are entltte full pay during sickness, while this is nhamatter

of course for employees who are paid on an houdsish(as often applies to skilled and unskilled
workers). As a consequence, companies with a lsihgee of white-collar workers are facing a larger
financial risk as regards to the sickness absehd¢besr employees, and they may thus be expected to
attach a greater value to EPHI, causing white-collarkers to be more likely to have EPHI. Finally,
living in the capital region is expected to inceeabe probability of having EPHI due to a higher
concentration of knowledge-intensive enterpriseswadl as private treatment facilities in this area

compared to the rest of the country.

Membership of the non-profit mutual insurance comypadenmark’ is not expected to affect the
probability of having EPHI, given that these twosumance types perform fundamentally different
functions in relation to the tax-financed healthecaystem. As for company health schemes, whidbrdif
from EPHI in the sense that they treat work-induicgaries only and do not provide any type of dlext
surgery at private facilities, the expected assimriawith EPHI is ambiguous. While the most likely
relationship among the two fringe benefits is thath tend to be offered by the same employersthicse
who assign a high value to having healthy emplay#eas also possible that employers choose toroffe

company health schemes instead of EPHI.

A priori, the relationship between EPHI ownershiga &ealth (measured by self-assessed health stadus
a set of dummy variables indicating the presenaggsft chronic conditions) is expected to be amiicp,)
given the theoretical framework and the previoupieral findings accounted for in sections 3 and 4,
respectively. Contacts to health care providersswmert included as explanatory variables given tinege

variables may likely be affected by EPHI coveragd thus endogenous. Moreover, it was decided not to

! Given the major importance of the employers irenffg EPHI in the first place, it would be desimalbb include
more employer-related characteristics in the amglgsich as the average age, sickness absencedacation level
of the staff of employees in the company in whichiadividual is employed, as well as the work eamiment,
human resource policies, etc. However, this infdiomais not available in the data, and it cannobb&ined from

Statistics Denmark and linked due to the absensed#l security numbers in the data.
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include various health-related behaviours, suclsrasking, drinking, and exercising, as well as self-
reported measures of attitude to economic and Hiegllited risk in the model (even though the
information was available in the data), since thame no compelling theoretical arguments or emgliric

evidence in favour of doing 6.

Finally, the link between the state of the tax-fioed system and EPHI coverage is explored by inuud
satisfaction with the tax-financed health care eaystis an explanatory variable. The associationdmiw
the level of satisfaction and EPHI ownership isestpd to be stronger for individuals who pay the
premium out of their pre-tax income and thus makactual choice than for those who receive EPH fre
of chargeThe reason for including satisfaction rather thaorimation on regional waiting times or other
guality measures is that the combination of freepital choice for many elective procedures and low
geographical distances in Denmark implies thatdiffgrences in waiting time for treatment betwebea t

regions should be levelled out.

5.3 Descriptive evidence
Table 3 shows how the characteristics of the inldigls are distributed on the explanatory variafdesll
employed and by EPHI status, and tests for equafliproportions or means between individuals witd a

without EPHI, respectively. This allows for a fifespection of possible differences between thepggo

Respondents who answered ‘don’t know’ or ‘othedrthithe categories specified in the questionnaire to
one or more of the explanatory variables are drodpem the data before commencing the analysis,
reducing the sample size further from 2,813 to &,68®lividuals’®* The main motivation for this data
restriction is that it is questionable whether thdividuals in the ‘don’t know’ and ‘other’ grougdsave
anything in common. Moreover, the signs of poténti@rginal effects for these categories cannot
meaningfully be interpreted. Due to a particuldalsge share of respondents who do not wish to akiscl
their personal pre-tax income, a dummy variabiedétided that equals one whenever respondents o no

wish to disclose their income and zero othendftse.

As evident from Table 3, the resulting datasetudek 2,536 individuals, of whom 42 percent are e

by private health insurance through their employéithin the group of individuals with EPHI, 71 pert

12|t was checked that including health-related bahag and risk preferences as explanatory variatittsiot affect
the results notably, and that the coefficientstfi@se variables were largely insignificant. Thessults are available

from the author upon request.

3 The dropped individuals are distributed as follo@slid not know their sector of employment; 66 dist know
the size of their workplace; 17 did not know the@rsonal pre-tax income; 29 stated to work in d@oseather than
those specified in the questionnaire; 42 stateldatee an education other than those specified imtiestionnaire;
and 123 individuals stated to have an occupatibardhan those specified in the questionnaire.

14 An alternative strategy would be to impute all sitig values.
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receives the insurance free of charge, 26 peray# fhe premium themselves out of their pre-tarrime,
and 3 percent do not know how the premium is phlidother words, the employer pays the entire

premium for the majority of the insured.

Table 3 Distribution on explanatory variables forall employed and by EPHI status
Two-sided test
for equality
All No (EPHI vs. no
employed EPHI EPHI EPHI)
% % % Z-statistic

Employer-related characteristics
Sector of employment

Public company 36.24 6.49 57.71 -26.47***
Independent public company 3.46 3.95 3.67 0.65
Private company 60.09 89.56 38.83 25.74%*+*
Employer size
1-9 employees 17.07 9.69 22.40 -8.40***
10-49 employees 27.76  25.68 29.26 -1.99**
50-249 employees 27.13 28.03 26.48 0.87
250+ employees 28.04  36.59 21.86 8.15%**
Any subordinates 21.92 23.24 20.98 1.36
Sociodemographic characteristics
Male 53.12 57.67 49.83 3.90%**
Age, mean 45.07 43.82 45,98 -4.70%**
(std. err.) (0.23) (0.33) (0.31)
Personal pre-tax income per year (in 1,000s)
DKK 0-399/EUR 0-54 55.09 4431 62.86 -9.27%**
DKK 400-799/EUR 54-107 34.03  42.90 27.63 8.01x**
DKK 800+/EUR 107+ 2.60 3.67 1.83 2.87***
Do not wish to disclose 8.28 9.13 7.67 1.31
Education level
Basic or high school 13.13 1261 13.51 -0.67
Vocational 26.81 29.82 24.64 2.90%**
College 60.06 57.57 61.85 -2.17*%*
Occupation
White-collar worker 77.29 81.75 74.07 4.56%**
Skilled worker 7.06 7.43 6.79 0.62
Unskilled worker 7.49 7.53 7.47 0.05
Self-employedr assisting spouse 8.16 3.29 11.68 -7.61%**
Member of 'denmark’ 54.89 56.16 53.97 1.09
Company health scheme 28.94 41.86 19.62 12.17%**
Capital region 33.52 36.50 31.36 2.70%*

Health-related characteristics
Self-assessed health status

Excellent 16.68 15.80 17.31 -1.00
Good 56.62 61.05 53.43 3.82%**
Fair, poor or very poor 26.70 23.14 29.26 -3.44%**
Chronic conditions

Asthma 5.88 5.55 6.11 -0.59
Allergies 23.90 25.59 22.67 1.70*
Diabetes 3.94 3.76 4.07 -0.40
Hypertension 13.29 11.95 14.26 -1.69*
Emphysema 1.81 1.69 1.90 -0.39

173



CHAPTER 3

Arthritis 13.56 10.63 15.68 -3.67***
Osteoporosis 1.10 0.85 1.29 -1.05
Tinnitus 7.93 7.06 8.55 -1.38

Attitudinal characteristics
Satisfaction with tax-financed system

Very satisfied 4.89 3.39 5.97 -2.98***
Predominantly satisfied 41.64 39.42 43.25 -1.93*
Neither satisfied nor unsatisfied 2752 29.82 25.87 2.20**
Predominantly unsatisfied 21.45 23.14 20.23 1.76*
Very unsatisfied 4.50 4.23 4.68 -0.54

N 2,536 1,063 1,473

* denotes significance at 10 percent level; ** desosignificance at 5 percent level; *** denotegndicance at 1
percent level. Conversions from DKK to EUR are utalen using the March 2011 average exchange faté5074
(Danske Bank, 2011).

The expectations that EPHI is mainly a private@eghenomenon and that it is more frequently otfene
larger companies are confirmed by Table 3. Likeviisehe sociodemographic characteristics, wheee th
differences in the distributions between group vERHI and the group without are by and large as
expected. One exception to this is education, whaseseen that EPHI is relatively more frequanthe
group of vocationally trained, while the opposifgples to the group of individuals with at leastiege
level education. Members of ‘denmark’ are equaligtributed in the two groups. Considering self-
assessed health, individuals with EPHI are oveessprted in the group with good self assessed hesadth
reversely for the remaining categories, although difference is not significant for the individuats
excellent health. The share with one or more claronnditions does not differ significantly betwetbe
two groups. As expected, Table 3 reveals a patierelatively more individuals who are satisfiedthwi
the tax-financed health care system in the grotpout EPHI and the other way around for the group

with EPHI coveragealthough the percentage of very unsatisfied indiaid does not differ significantly.

6 Econometric specification
The determinants of having EPHI altogether, eithy paid by the employer or deducted from the-pre

tax income of the employee, are estimated usirtgradard binary probit model. This model compares th

total group of individuals with EPHI to the groupindividuals without EPHI.

Taking into account that some employees receivelEfeld of charge, while others pay the premium out
of their pre-tax income and thus make an actuaicehdhe econometric specification becomes less
straight forward. One way to address this compbeats by estimating a bivariate probit model with

sample selection (Greene, 1999; Van de Ven etLQB;L).15 This model is somewhat in between a full

15 This approach is preferred over estimating twaasste probit models (i.e. one for employees wheikecEPHI
free of charge and one for those who pay the pnenaiut of their pre-tax income) given that the etems of two

such equations may be correlated.
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bivariate probit model and a bivariate probit modéh partial observability, in the sense that viiserve

more than in the partial observability model bissléhan in the full bivariate probit mod&l.

The econometric specification consists of two stamgous equations:

y;i = xliﬁl + gli

. Jfori=1...,N
y2i = XZiﬁZ +£2i

(1)

where y; and y;i are unobserved latent variables indicating arviddal's propensity to have EPHI and

to have paid the premium, respectivel;, and X, denote the vectors of explanatory variables, where
the first variable in each vector is set to unftyandg, are the two vectors of parameters to be estimated,

and &; and &, are the random error terms, which are assumedllimnf a standard bivariate normal

distribution with correlation coefficiend. Assuming that the model is correctly specifigiz O implies

that the processes determining and Y, are interdependent. In the special case whereO, the
bivariate probit model with sample selection is ieglent to estimating two separate probit models

(although of course for the latter model on a ref®ld subsample). The latent variabl@%, and y;i, are

measured by the two binary variablgg, and Y, , which are generated by the following rule:

1 ify,>0 1 ify,>0
(2) n:{ y]_| 2i:{ y2|

0 ify,=0" 0 if y, =0

The first equation identifies whether the responders EPHI, Y, , and the second equation identifies
whether the respondent has paid the premium foE®idl out if its pre-tax incomeé;z: , conditional on
having EPHI. Selection occurs because for a giwdividual Y, is only observed whely, equals one.

In other words, it is only observed whether thevitial pays the premium or receives the insurdoce
free for the subsample of insured. For the unirdsutds not known whether they would have had &y p

the premium themselves, had they been insured.

Thus, there are three types of observations isdingple with the following probabilities:

18 previous applications of this model include amottwers Berinsky (2004) who examined attitudes towaace
issues in the US and Rodriguez and Stoyanova (2008)estimated the impact of a tax reform on thealed for
private health insurance in Spain. The presentatfdhe bivariate probit model with sample selettio this section

follows that of Rodriguez and Stoyanova (2008).
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Vi =1y, =1 Pr(yli =1y, :1):¢2(X1i:31i’x2i182i’p)
(3 Vi =1y, =0 Pr(Y1i =1y, :O)ZCDZ(Xli,Bﬁ =X B ’_,0)
y; =0 Pr(yli :O):l_q)(xn‘ﬁn‘)

where® and®, are the univariate and the bivariate standard aboumulative distribution functions,

respectively. The first line in equation system (Bddels individuals who are insured through their
employer but pay the premium out of their pre-tacome and thus make an actual choice, the seaoad li
models individuals who are insured free of chadg®mugh their employer, and the third line models

individuals who do not have any type of privateltremsurance through their workplace.

The log-likelihood function based on these prolitd is:

(4) Logl = 3. 109, (X, B, X5 B, P) + X 109®; (X B,=Xos, Ba1=P)
Yjuzl y:=0
+ Ylog(L-o(x,45))
Y=
The log-likelihood function is maximised with regpéo the two vectors of coefficieni®, andg,, and the

correlation coefficienp.

As in several other models involving multiple egoias, the magnitude and the signs of the simple
coefficients in the bivariate probit model with galenselection can be misleading. Hence, margirates
are calculated at the means of the explanatorpbias in accordance with Greene (1996). For cootisu
variables, the marginal effects are given by therivdtives of the probabilities stated in (3) wigspect

to the explanatory variable of interest. For binaayiables, they are computed as the effect of gingn

the variable from zero to one, holding all otheiafales constant.

The bivariate probit model with sample selectiondentified through functional form. However, it is
preferable to include one or more variables thigcathe probability of having EPHI, but not whathiais

is received free of charge or paid for, when suamtiables are available in the data.

7 Results

Stata/IC 11 was used to estimate the models angutermarginal effects and standard errors. Table 4
reports the results of the binary probit model whanalyses the determinants of having EPHI alt@geth
i.e. either fully paid by the employer or deductexin the pre-tax income.

As expected, the characteristics related to thekplace are by far the quantitatively most important
determinants of whether or not one has EPHI, exdeptthe presence of subordinates, which is
insignificant. Compared to public employees, thaseking at independent public companies are 46.15

percentage points more likely to have EPHI andgtevemployees are 64.22 percentage points more
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likely. Likewise, the association between emplasiee and the probability of having EPHI is positae

expected.
Table 4 Marginal effects from binary probit model
¥. = 1 forindividuals with
EPHI Expected sign
Marg. eff. Std. err.
Employer-related characteristics
Sector of employment
Public company (baseline) n/a n/a.
Independent public company 0.46%¥5  (0.0435) +
Private company 0.6422 (0.0164) +
Employer size
1-9 employees (baseline) n/a n/a
10-49 employees 0.1951 (0.0408) +
50-249 employees 0.2598 (0.0421) +
250+ employees 0.3495 (0.0415) +
Any subordinates 0.0133 (0.0304) insig.
Sociodemographic characteristics
Male 0.0266 (0.0259) +
Age 0.0297** (0.0079) +
Age? -0.0003** (0.0001) .
Personal income (in 1,000s)
DKK 0-399/EUR 0-54 -0.0490 (0.0294) -
DKK 400-799/EUR 54-107 (baseline) n/a n/a
DKK 800+/EUR 107+ 0.1615 (0.0811) +
Do not wish to disclose -0.0007 (0.0467) insig.
Education level
Basic or high school (baseline) n/a n/a
Vocational 0.0415 (0.0412) ambig.
College 0.0543 (0.0374) ambig.
Occupation
White-collar worker (baseline) n/a n/a
Skilled worker -0.0962 (0.0412) -
Unskilled worker -0.1028 (0.0406) -
Self-employedr assisting spouse -0.2928 (0.0281) -
Member of 'denmark’ 0.0333 (0.0238) insig.
Company health scheme 0.25%0 (0.0270) ambig.
Capital region 0.0361 (0.0255) +
Health-related characteristics
Self-assessed health status
Excellent -0.077% (0.0306) ambig.
Good (baseline) n/a n/a
Fair, poor or very poor -0.0788 (0.0282) ambig.
Chronic conditions
Asthma -0.0158 (0.0523) ambig.
Allergies 0.0379 (0.0293) ambig.
Diabetes 0.0512 (0.0664) ambig.
Hypertension 0.0031 (0.0383) ambig.
Emphysema 0.0165 (0.0887) ambig.
Arthritis -0.0853* (0.0347) ambig.
Osteoporosis 0.0301 (0.1216) ambig.
Tinnitus -0.0639 (0.0413) ambig.
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Attitudinal characteristics
Satisfaction with tax-financed system

Very satisfied (baseline) n/a n/a
Predominantly satisfied 0.1071 (0.0613) +
Neither satisfied nor unsatisfied 0.1178  (0.0643) +
Predominantly unsatisfied 0.1417 (0.0662) +
Very unsatisfied 0.238¢t" (0.0846) +
N 2,536
Log-likelihood -1,060.04
LR x? (df = 34) 1,328.99%**

* denotes significance at 10 percent level; ** desosignificance at 5 percent level; *** denotegndicance at 1
percent level. n/a is used to denote not applicabbaversions from DKK to EUR are undertaken ughmg March
2011 average exchange rate of 745.74 (Danske R&ik,).

Considering the sociodemographic characteristios, @ssociation between age and the probability of
having EPHI is seen to change at different pomt$e distribution of age. In particular, an additl year

of age increases the probability of having EPHP/7 percentage points until the age of 49, whezeaf
EPHI prevalence decreases with age. Individuals ant annual pre-tax income of DKK 800,000 or more
are 16.15 percentage points more likely to have IEflrhpared to individuals in the middle group with
annual incomes of DKK 400,000-799,999, while thageo earn less than DKK 400,000 are 4.90
percentage points less likely. Compared to whiteacavorkers, skilled and unskilled workers are .6
and 10.28 percentage points, respectively, lesy/lto have EPHI, and self-employed or assistirausps

are 29.28 percentage points less likely. Working docompany with a health scheme increases the

probability of having EPHI by 25.40 percentage p&in

Considering next the association between EPHI statu health, individuals in excellent self-assgsse
health are seen to be 7.74 percentage pointsikedg o be covered by EPHI compared to those iodgo
self-assessed health, and individuals in fair, mparery poor health are 7.68 percentage poinssliksly.
The dummy variables indicating the presence oftedtinonic conditions are all insignificant except f

arthritis, which is found to decrease the probgbdf having EPHI by 8.53 percentage points.

Finally, it is seen from Table 4 that comparedhe group of individuals who are very satisfied wiiie
tax-financed health care system, individuals whe predominantly unsatisfied are 14.17 percentage
points more likely to have EPHI and those who aeywnsatisfied are 23.80 percentage points more
likely. This confirms the hypothesis that the dechéor EPHI that covers treatment at private faesitfor
treatments which are also available within the ersal tax-financed health care system is somehow

related to the perception of the public alternative

Table 5 reports the results of the bivariate probidel with sample selection. This model takes into
account that some employees receive the insuraseeof charge while others pay the premium out of

their pre-tax income by modelling the probabilifyhaving EPHI altogether and the probability thati
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paid forand thus resulting from an actual choice simultaso The 32 individuals who do not know

who paid the premium for their EPHI are excludemhfithe analysis.

Table 5 Marginal effects from bivariate probit model with sample selection
¥u = 1 forindividuals with ~ ¥2. = 1 for individuals who
EPHI pay the premium
Marg. eff. Std. err. Marg. eff.  Std. err.
Employer-related characteristics
Sector of employment
Public company (baseline) n/a n/a n/a n/a
Independent public company 0.4592**  (0.0462) -0.1001 (0.2758)
Private company 0.6389***  (0.0162) -0.2208 (0.3774)
Employer size
1-9 employees (baseline) n/a n/a n/a n/a
10-49 employees 0.1889***  (0.0410) 0.0375 (0.1270)
50-249 employees 0.2586***  (0.0424) 0.2229 (0.1809)
250+ employees 0.3397***  (0.0420) 0.1728 (0.1982)
Any subordinates 0.0234 (0.0304) 0.0440 (0.0447)
Sociodemographic characteristics
Male 0.0229 (0.0259) 0.0163 (0.0374)
Age 0.0291**  (0.0078) -0.0086  (0.0163)
Agé? -0.0003***  (0.0001) 0.0001 (0.0002)
Personal income (in 1,000s)
DKK 0-399/EUR 0-54 -0.0622* (0.0294) 0.0499 (0.0452)
DKK 400-799/EUR 54-107
: n/a n/a n/a n/a
(baseline)
DKK 800+/EUR 107+ 0.1517 (0.0823) -0.0373 (0.1027)
Do not wish to disclose -0.0135 (0.0467) 02 (0.0603)
Education level
Basic or high school (baseline) n/a n/a n/a fa n
Vocational 0.0487 (0.0411) 0.0306 (0.0628)
College 0.0482 (0.0371) 0.0032 (0.0579)
Occupation
White-collar worker (baseline) n/a n/a n/a an/
Skilled worker -0.0942* (0.0408) 0.0844 (0.0698)
Unskilled worker -0.0974* (0.0400) 0.0971 (0.0744)
Self-employedr assisting spouse -0.2856***  (0.0272) 0.1548 (0.1804)
Member of 'denmark’ 0.0342 (0.0238) 0.0259 (0.0366)
Company health scheme 0.2513***  (0.0274) -0.0837 (0.0942)
Capital region 0.0248 (0.0256) -0.0464 (0.0358)
Health-related characteristics
Self-assessed health status
Excellent -0.0748* (0.0305) 0.0825 (0.0501)
Good (baseline) n/a n/a n/a n/a
Fair, poor or very poor -0.0667* (0.0281) am0 (0.0484)
Chronic conditions
Asthma -0.0183 (0.0527) -0.0193 (0.0788)
Allergies 0.0382 (0.0293) -0.0255 (0.0419)
Diabetes 0.0558 (0.0661) -0.0407 (0.0928)
Hypertension 0.0098 (0.0389) -0.0390 (0.0555)
Emphysema 0.0149 (0.0879) -0.1898 (0.1355)
Arthritis -0.0862* (0.0342) 0.0137  (0.0656)
Osteoporosis 0.0227 (0.1203) -0.1931 (0.1797)
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Tinnitus -0.0820* (0.0409) 0.0142 (0.0723)

Attitudinal characteristics
Satisfaction with tax-financed system

Very satisfied (baseline) n/a n/a n/a n/a
Predominantly satisfied 0.1050 (0.0612) -2  (0.0987)
Neither satisfied nor unsatisfied 0.1082 (aM6 -0.0206 (0.0996)
Predominantly unsatisfied 0.1391* (0.0665) .06@5 (0.1079)
Very unsatisfied 0.2448** (0.0857) 0.0530 (0.1502)

Correlation of error terms (p) -0.5075 (0.5582)

N 2,500

Log-likelihood -1,599.23

Wald x° (df = 34) 56.89%**

* denotes significance at 10 percent level; ** d@sosignificance at 5 percent level; *** denotegndiicance at 1
percent level. n/a is used to denote not applicabimversions from DKK to EUR are undertaken ughng March
2011 average exchange rate of 745.74 (Danske R&ik,).

It is seen from Table 5 that none of the margirfédots of the various explanatory variables on the
probability of having EPHI which is paid for out tbfe pre-tax incom&'z:} differ significantly from zero.
Hence, the determinants of having EPHI which isdpair out of the pre-tax income do not differ
significantly from the determinants of having EP&tfogether (i.e. either fully paid by the employer
deducted from the pre-tax income). In addition, riterginal effects of the various explanatory vddgab
on the probability of having EPHI altogether aregédy similar to those obtained by a binary probit
model, besides from a slight drop in the leveligh#icance for some variables (high income, skilend
unskilled worker, self-assessed health statusrigsthand the level of satisfaction with the tamanced
system). The bivariate probit model with samplestidn for which results are reported in Table Brify

identified through functional form because no sligaexclusion restrictions were identified in traad’

8 Discussion
Like all studies, this study is subject to some hudblogical considerations regarding the data and
econometric specifications. These are discusseddtions 8.1 and 8.2, respectively. Section 8 &udises

possible interpretations and implications of theutes and holds them against previous empiricalifigs.

" The various sociodemographic, health-related, attitidinal characteristics are disregarded bec#usg may
reasonably be expected to affect the probabilithafing EPHI which is paid out of the pre-tax in@through the
mechanisms discussed in section 3.2. This leaves etiployer-related characteristics. Excluding seab
employment from the second equations brings abslight change in the results such that the sizefvorkplace
increases the probability of having paid the premitdowever, sector of employment is most likely aovalid
exclusion restriction given that the share of indlials who are required to pay the EPHI out ofrtheg-tax income
is considerable higher in the public sector compace what is expected for private companies (Kglpet al.,
2010). Excluding the size of the workplace from skeond equation changes the results slightly hathbeing self-
employed and employed in the public sector is fonithicrease the probability of having EPHI whistpaid for out

of the pre-tax income at a 5 percent level of sigance.
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8.1 Data

The use of data collected using an internet-bassbtipnnaire constitutes a source of bias if the
individuals who can be reached through the intedifér from those without internet access on the
characteristics that are subject to investigatiris is, however, not expected to be a major issube
present study, given that 86 percent of the Dapggbulation had internet access in their homes 0920
(Statistics Denmark, 2009a). In addition, the petage with internet access is most likely highepam
the occupationally active, to whom the analysisestricted. Along a similar line, the identificatiof
respondents through YouGov Zapera’'s Denmark pamastitutes a weakness of the study if the panel
members differ from the remaining population on télevant characteristic& While none of these data
issues can be dismissed with complete certainty, fiowever, worth noting that there are no intilces
that the sample deviates considerably from the latipn on essential characteristics besides from
individuals with only basic schooling or vocationtedining being somewhat underrepresented (Kiil and
Pedersen, 2009).

Although it is in line with what is commonly seeminternet-based surveys (Cook et al. 2000; Sheehan
2006), the response rate of 41 percent is not isspre and may be argued to hamper the ability tkema
inferences about the study population. However,etktent of bias entailed by a low response rai@ is
function of the response rate itself as well ated#hces between respondents and non-respondetits on
variables of interest. In the present study, ftassible that the respondents differ from those didanot
answer the questionnaire by having a greater sitérethe subject of the survey, i.e. private Healt
insurance. Such an interest could be spurred mglstrongly for or against private health insurarzcel

it may be positively or negatively related to healMoreover, it is uncertain how this relates te th
remaining variables used in this study. Hence, evtdhution should always be exercised when
generalising results based on survey data to ptpuoga there are no obvious reasons to believettiat

results of this study are systematically biaseddny-response.

8.2 Econometric specification

Considering the decision process that leads to EeMerage, i.e. the supply of private health inscea
by the commercial insurance companies, the decifi@mployers to offer EPHI, and the decision @& th
employees to accept or reject this offer when thigelevant, it appears that the ideal econometric

specification would be a multilevel model. This eggch would enable a separation of the effecthef t

18 An additional, although somewnhat hypotheticaluéssiith the identification of respondents througtbvwpanels is
that when it is possible to enrol in the panel omkntary basis, the established principles aistieal inference are
in theory not applicable. These are only applicablprobability based samples where all membethepopulation
have known and positive probabilities of selecti@ouper, 2000). However, the practical importancsome extent

of voluntary enrolment in web panels has yet tasmessed.
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determinants on the various participants in thésil@t process. It is, however, not possible givendata

at hand.

Both the binary probit model and the bivariate jirafiodel with sample selection estimated in thiglgt
are reduced form models in the sense that theynati the determinants of EPHI coverage net of
demand- and supply-side effects. This imposes sbmgations on the ability to identify causal
relationships, and it does not allow for the estiomaof how specific factors impact either sidetbé
market. More precisely, it is not possible to separate ¢ffects of the determinants on the various
participants in the decision process that leadSRéll coverage. Attempting to identify the demand an
supply functions separately and estimate the tullctural model would require one to find exogenous
variables that relate exclusively to either demamdsupply (Maddala, 2001). Such variables are
notoriously hard to find in private health insuramoarkets, where most factors tend to affect suppty

demand simultaneously (King and Mossialos, 2005).

8.3 Results

Due to the finding of the bivariate probit modektlithe determinants of EPHI which is paid for olupie-
tax income of the employee do not differ signifitarirom the determinants of having EPHI altogether
the determinants of EPHI coverage are discussetlyjdor individuals who receive fully employer phai

EPHI and those who have the premium deducted fhain pre-tax income in the following.

As expected, the probability of having EPHI incesasubstantially with private sector employment and
the size of the workplace. The finding that prive¢etor employees are more likely to be insureolidn
their workplace corresponds well with the prevititesature (Besley et al., 1999; Grepperud anddeer
2011; King and Mossialos, 2005) and the fact thiagé benefits are generally more predominant @ th
private sector in Denmark. In addition to thatnéy be argued that it would seem somewhat paraaloxic
if employees at public hospitals are given insueath@t covers elective surgery at private facslites part

of their pay. The positive effect of employer sigelikely to reflect the fact that larger companies
generally pay less per employee covered becaussctpe for risk pooling increases with company.size
The positive association between EPHI ownershipvamking for an employer with a company health
scheme in place suggests that both benefits aesedffoy employers who focus on the health of their

employees and play an active part in promoting this

The lack of an effect of whether the individual res/ subordinates suggests that it is not common
practice within Danish companies to offer EPHI exsolely to highly ranked employees, as opposed to
what was found to be the case in the United Kingéomd Norway (Besley et al., 1999; Grepperud and
Iversen, 2011; King and Mossialos, 2005). The engdian for this is undoubtedly the Danish legislafi
which implies that employees are tax-exemptedtferimcome value of EPHI conditional on the insueanc

being offered to all employees in the company.
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Considering the importance of the various sociodgaghic characteristics, the probability of having
EPHI was found to increase with income, being eygdioas a white-collar worker, and age until the age
of 49 at a five percent level of significance orldwe Following the definition of Ngrredam and
Christiansen (2010), this means that EPHI generatezontal inequity in the access to health care
services along the dimensions of income, occupatiod age, assuming that the privately insured have

preferential access (in the form of shorter waitingg) to some treatments.

On the contrary, the marginal effects of gendeucaton level, and living in the capital region wer
found not to be significantly associated with ERdVerage once the remaining variables were coattoll
for. Comparing the estimates obtained by the biremy bivariate probit models to the descriptive
evidence that males are generally more likely teeiaPHI than females and that the privately insamed
relative better educated, it appears that thereiffees in the distributions for these variablesttisSbutable

to something else, such as sector of employmetis. Suspicion is supported by empirical evidencenfro
Norway, where Grepperud and Iversen (2011) fourad tie coefficients for education and gender lost
their significance when dummies for sector of emiplent were included as explanatory variables. A
similar argument applies to living in the capitabion, where the larger concentration of knowledge-
intensive enterprises in the capital area may p&ucad by the variables measuring the educatiosl lefv
the employees and to some extent also the sizgeolvorkplaces. As expected, membership of the non-
profit mutual insurance company ‘denmark’ is alst associated with the probability of having EPHI,

although the two types of private health insuracmesr some of the same things.

Considering next the implications of the resultstfe health-related characteristics, these asedkesr-
cut. Overall, the group of occupationally active yn@asonably be expected to be healthier than
pensioners and unemployed, who are unable to takprivate health insurance through their workplace
by definition. Hence, the targeting of the occupmaaily active which is implicit in EPHI may be
interpreted as cream skimming by the commercialrers. Restricting the analysis to the workforbe, t
findings of this study indicate that the relatioipshetween the probability of having EPHI and headt
ambiguous. This is in agreement with the major drthe empirical literature. More precisely, the
association between EPHI coverage and self-assdssaith was found to be quadratic such that
individuals in good self-assessed health are mikedylto be covered by EPHI than individuals in
excellent self-assessed health as well as thosarinpoor or very poor self-assessed health. Wi
former relationship is consistent with adverse@la into private health insurance by companieth \ai
large share of employees in relatively bad heafthhjs case good rather than excellent healtle) Jatter

might indicate advantageous selection into EBHAlternatively, it may be the result of supply-side

¥ The theory of advantageous selection has foundessupport in recent studies of the market for sepghtary

private health insurance (termed Medigap insuraraepng the elderly in the US. In particular, theyateve
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restrictions and risk rating of premiums betweempanies. The relationship between self-assessdith hea
and EPHI coverage revealed in this study does exgssarily contradict the previous finding of Kjeltg

et al. (2010), that those in good or very good-asHfessed health considered jointly are relatinredye
likely to have EPHI. However, the finer categorelsl additional nuances. The finding that the proipab

of having EPHI is largely unaffected by the preseatseveral chronic conditions suggests that arste
companies do not (and cannot) exclude employeds etitonic conditions from obtaining coverage.
However, there may still be a deferred period fagatment of existing conditiongOne possible
explanation for the negative and significant effetrthritis on the probability of having EPHI tisat
arthritis could cause some individuals to work fine, in which case employers would be allowed to
exclude them from coverage and maintain the taxneken (Danish Tax and Customs Administration,
2005).

Finally, assuming that the employer’s decision fieroprivate health insurance may be modelled as an
aggregation of the employees’ preferences, thetivegassociation between the level of satisfactidth

the tax-financed health care system and the priityabi having duplicate EPHI suggests that EPH$ ha
succeeded in accommodating differences in prefeseeross individuals. This is done by allowing
individuals who are unsatisfied with the tax-finadchealth care system to receive treatment attpriva
facilities. However, this interpretation is subject to the resion that satisfaction with the tax-financed
health care system may be endogenous, in whichthasgbserved association cannot be interpreted as
causal effect. Endogeneity may occur if EPHI cogeraffects the satisfaction with the tax-financed
health care system, e.g. through experience (pesi negative) with private sector treatment. Herice
only thing that can be inferred for sure is tha pinobability of having EPHI and the level of sktsion

with the tax-financed health care system are negjgitassociated.

9 Concluding remarks

Overall, it is concluded that individuals who reeefully employer paid EPHI and those who have the
premium deducted from their pre-tax incomay reasonably be combined in future analyses &fl &P

Denmark, even though the underlying decision preeesliffer somewhat.

Considering the importance of specific determinaittis concluded that the characteristics reldtethe
workplace (i.e. sector of employment, size of therkplace, and the presence of a company health
scheme) are by far the quantitatively most impdri@eterminants. However, the lack of an effect of
whether the individual has any subordinates suggést the special condition of the tax exemptian,
that the insurance should be offered to all em@eyi® the company in order to be tax-exempted, has

succeeded in preventing companies from offering IE#Xdlusively to managerial employees. Given the

relationship between the risk of illness and heaitlurance coverage has been found to weaken asuhie cases

change sign when controlling for risk attitude (€uet al., 2008) and cognitive capacity (Fangl.et2808).
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major importance of employer-related charactessticdetermining the probability of EPHI coveratiee
employers’ decision to offer private health inswamo their employees, including the tradeoffs leet
EPHI, other fringe benefits, and money wages, #ndoois candidates for future research. This would
require company-level data on characteristics sigcthe age distribution and gender compositiornef t
staff of employees, the composition of the comptoisgpackage, how risky the firm sector is, and the

profit level of the firm, possibly combined with gitative interviews of key personnel.

The lack of a clear-cut relationship between hestititus and the probability of having EPHI suggésis

the individuals with EPHI do not systematically diej to companies with a large share of employees in
bad health; neither do they select themselveskRHI in a systematic way based on their probabiifty
falling ill. On the contrary, the picture is morear when it comes to interactions between theipubl
health care system and EPHI, where it is founditidividuals with EPHI coverage are on average more

unsatisfied with the tax-financed health care syste

Considering the sociodemographic determinantss icdncluded that EPHI generates some extent of
horizontal inequity in the access to health camvices along the dimensions of income, occupational
status, and age, while gender, education level, eeship of ‘denmark’, and living in the capital ieg
are not significantly associated with EPHI covera@keese findings are noted to be robust to various
model specifications, and they are not challengethb various limitations of the study discussedhi@

previous section.

Brought to a head, the tax-exemption may thus tepreted as a transfer from low-income workers in
the upper and lower age groups to middle-aged ishgiys employed in highly paid white-collar jobs. |
must, however, be emphasized that overall evalsitid the policy of tax-exempting employees for the
value of EPHI conditional on the insurance beinfgrefd to all employees in the company should also
take into account other factors, such as how ERHlences the use of health care services, sickness
absence, and the health of the privately insuredyeall as information on the tax revenue lost a&rect
consequence of the tax-exemptf8iMoreover, it must be kept in mind that this stixds shown only that
EPHI generates horizontal inequity in the accedsetith care, which does not necessarily leadequiity

in actual use. EPHI ownership is purely a mattemwbt&ther an employee is covered by this type of

insurance or not; it does not necessarily implyt tha employee agrees with the employer’s deciton

%0 |n 2008 when the work on this paper started, toeig of individuals with EPHI was largely unexpldreerritory
in Denmark. Since then, the effect of EPHI on thtaltuse of health care services has been expinra¢onference
paper by the present author and the effect on $keotipublicly financed services has been analpse8ggaard et
al. (2011). The effect of EPHI on sickness absdrazbeen analysed in a report published by theshdnsurance
Association (Borchsenius and Hansen, 2010) anchéeence paper by Kjeld Mgller Pedersen. Finatlyg, €Center
for Political Studies (CEPOS) have given theirraste of how EPHI affects the public finances ougjdblstein,
2010).
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take out EPHI on his or her behalf, nor that thelegee intends to use the insurance to gain adoess

treatment at a private facility in the case ofdls.

Finally, concerns about inequity in the accessemth care generated by EPHI may be argued to $exlba
on the underlying assumptions that the treatmegtived at private facilities is superior to thatawed at
public hospitals, and that the universal tax-firethbealth care system is insufficient. These assan¥
are debatable in the context of the Danish health system. In particular, it may be argued thattéx-
financed health care system ensures equal acchsaltb care of a sufficient quality for equal néadall
citizens, independent of social and economic cistances, in which case the equity considerations pu

forward in this paper are somewhat redundant (Radd and Stoyanova, 2004).
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CHAPTER 4

Does employment-based private health insuranceincrease the use of health
car e services? A matching estimator approach
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Abstract:

This study estimates the effect of employment-basedate health insurance (EPHI) on the use of
covered health care services based on Danish sdataycollected in 2009. The paper provides trst fir
estimates of how EPHI affects the use of healtle carvices in a Scandinavian country. The effect of
EPHI is estimated using propensity score matchiimgs method is argued to provide plausible estisate
given the institutional setting of EPHI in Denmankd a wide set of relevant covariates. Estimatdhenf
average treatment effect on the treated (ATT) fer ¢ffect of EPHI on the probability of having used
covered services (hospitalisations, physiotheraptsitopractor, psychologist, specialist, or amtaria
contacts) are not significant. The estimated effece positive except for psychologist visits. Retéhg

the sample to private sector employees, the ATTafoy ambulatory contacts (such as examinations,
scans, same-day surgery, and control visits) igsstally significant; EPHI is found to increashet
probability of having had any ambulatory contaggs6s7 percentage points in addition to the baseline
probability of 22.4 percent.

Keywords: duplicate health insurance; demand for health; caoeal hazard; matching estimator;
Denmark

JEL Classfication: C31; 111
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CHAPTER 4

1 Introduction

The framework of a tax-financed health care systepplemented by employment-based private health
insurance (EPHI) is found in many countries worldisyisuch as Canada, Australia, the United Kingdom,
France, Spain, Portugal, Sweden, and Norway (Aa&BaQ; Colombo and Tapay, 2004; Mossialos and
Thomson, 2002). The Danish health care system igxoeption. During the recent decade, Danish
employers have increasingly taken out private heasurance on behalf of their employees. The
percentage with some sort of private health insegaroverage through their workplace has gone from 5
percent in 2002 to 32 percent of the employed i892Q0Copenhagen Economics, 2008; Statistics
Denmark, 2010; The Danish Insurance Associatiod0p0The EPHI schemes taken out by the Danish
employers primarily cover elective surgery at prévhospitals and clinics, thereby allowing empleyta®e

circumvent waiting times for treatment at publicspitals or accommodate their preference for private
treatment. Hence, the coverage provided by thie pprivate health insurance may be classified as
primarily duplicate in relation to the tax-financdekalth care system (OECD, 2004). Some private
insurance schemes also provide free access to gohgsapy, chiropractic care, and psychological

counselling, however, often with a limitation omaal number of consultations (Kjellberg et al., @01

The aim of this paper is to estimate the effedEBHI on the use of covered health care servicesdbais
Danish survey data collected in 2009. The followrgglth care services are considered: Physiotherapy
chiropractic care, psychological counselling, spksti care, ambulatory care, and hospitalisatidmesg

are the main benefits covered by EPHI in Denmarla policy context the answer to this question adds
our knowledge of the extent to which private heaifurance generates horizontal inequity in theafse
health care services. As such, the research qoastaf general relevance to countries in whichversal

health care systems and duplicated by EPHI.

Economic theory predicts that private health insoceainduces moral hazard in the use of health care
services for which the demand is price or timetelds/ lowering the price or waiting time, respeety,

that patients are facing at the point of use, theteading to higher utilization levels (Arrow, 1R&Pauly,
1974). In addition to moral hazard, private heattburance may also increase the use of health care
through risk reductions, i.e. because the deseeel lof utilisation is greater under the finan@altainty
created by insurance than under uncertainty (deaM&283; Vera-Hernandez, 1999), an income transfer
effect (Nyman, 1999a; Nyman and Maude-Griffin, 20@huly, 1968), and supplier-induced demand
(Evans, 1974). Institutional barriers such as the use of gatetee@nd restrictions in the coverage
provided by the private insurers may moderate tfeeteof private health insurance. E.g. privataunasce
patients in Denmark must, like everybody else, iobdareferral to for instance elective surgery,i¢gfy

from their general practitioner who acts as a gagpkr in this respect.

| am not able to distinguish empirically betwebage four channels in the present study.
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EPHI is usually not randomly distributed within thwerkforce in universal health care systems. Silect
into this type of insurance may occur at variougle For the EPHI contracts available in the Danis
market, selection is mainly expected to occur atfitm level because the insurance contracts aee dr
heavily subsidised for the employee contingenthengolicy being offered to all employees in a conypa
For instance, EPHI is mainly a private sector plhegrwon. However, it cannot be ruled out that some
extent of selection may also occur at the individeeel, since some employees are required to pay t
premium out of their pre-tax wage when taking ofitgie health insurance through their workplace. In
this case employees face an actual choice and et the insurance offer. This is the case fouaB6

percent of the employees with EPHI.

This study distinguishes the causal effect of ERblin selection effects by applying a propensityreco
matching estimator. The approach is based on thetifging assumption that there is no selection on
unobservables after conditioning on a set of cat@si It is argued that this assumption is plaadibthe
context of the present study, due to the wide $eklevant covariates available in the data and the

institutional setting of EPHI in Denmark.

The paper contributes to the existing literaturénn ways. First, the effect of EPHI on the uséneélth
care services has not previously been studied mriaek or any of the other Scandinavian countries. T
the best knowledge of the author, the data uségeipresent study contain the most detailed infioma

on private health insurance coverage in the Dapdglulation available to date. Second, while matghin
estimators have traditionally been used to evaleffiects of labour market programmes (Imbens and
Wooldridge 2009), the method has only previouslgrbesed to estimate the impact of insurance on
health care use in two recent studies by Barroal.e2008) and Jones et al. (2006). The method of
matching differs from linear regression in thateinphasises common support by dropping treated
individuals without support in the non-treated pagion from the analysis and it avoids the funciion

form assumptions that are implicit in linear regfes and other parametric methods (Bryson et @02

The paper proceeds as follows. The next sectiovigee the background for the empirical analysise Th
second section outlines the method of propensiyesmatching. The third section describes the dsea

in the empirical analysis and presents some deésiptatistics. In the fourth section the jusation for

and implementation of the propensity score matcl@sgmator is accounted for in the context of this
study. The results are reported in the fifth sectamd robustness checks are undertaken in the sixth

section. Section seven concludes and discusses.
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2 Background and empirical evidence

2.1 Employment-based private health insurance in Denmark

The Danish health care system is a comprehensivéntnced system with universal access. General
practitioner and specialist visits, out-patient atatory care as well as hospitalisation are frethatpoint

of use for all citizens. General practitioners astgatekeepers in the sense that in most casdsralre
from a general practitioner is needed to be ablacimess more specialised treatment. Copayment and
waiting time are frequently used to ration the ofkealth care services for which demand is pricénoe
sensitive. There is considerable private copayrf@madult dental care, prescription medication, pta
therapy, chiropractic care, and psychological celing (Strandberg-Larsen et al., 2007). Private
copayment accounted for about 14 percent of taalth expenditures in 2009 (OECD, 2009). For other
types of treatment, mainly elective surgery, theeey be waiting time for treatment at public hodpita
This has attracted a considerable amount of pubiid political attention over time (Madsen, 2010).
Emergency and acute care is only available at piigispitals, whereas elective surgery is also padd

private hospitals and clinics (The Ministry of Irite and Health, 2010).

Following legislation that tax-exempted employemsthe value of private health insurance premittines,
share of the employed with private health insuraheceugh their workplace has gone from negligilvle i
2002 to 32 percent of the employed in 2009 (SiesisDenmark, 2010; The Danish Insurance
Association, 2010). Motivated by equity considemasi, the tax-exemption was contingent on the
insurance being offered to all employees in a campd@he decision to offer private health insuraizxe
that of the employer. In 2007, private health iasiwe (individually purchased and employment-based)
made up 1.6 percent of the total Danish health mdipgre (OECD, 2010).

The EPHI contracts are supplied by commercial sasce companies. The exact benefits differ slightly
between insurance companies, just like policies aften tailored to specific firms. As previously
mentioned, EPHI may be classified as primarily dghé in relation to the tax-financed health care
system given that its primary function is to cod@&gnostics and some types of elective surgeryidte
facilities for treatments that are also availablthim the tax-financed health care system, but ihswath
some waiting time. In addition, the EPHI contragate increasingly being used for health care sesvice
where co-payment is common, e.g. physiotherapytopractic care, and psychological counselling.

However, often with a limitation on the annual nenbf consultations (Kjellberg et al., 2010).

In 2009, the total gross compensations paid ouhbyommercial insurers were distributed as follobws
percent covered operations and the like, 9 peroavegred psychological counselling, 17 percent ceder
physiotherapy, chiropractic care and the like, anmbrcent covered other types of treatments (Thésba

Insurance Association, 2010).
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Premiums are either paid by employers or, for alR@upercent of the insured based on the data used i
this paper, deducted from the pre-tax income okthployees. As previously mentioned, the premium fo
fully employer paid insurance is not subject tooime tax when insurance is offered to all employees
company. This implies an indirect tax subsidy obw@b40-60 percent of the premium. The annual
premium per employee varies depending on the cgedewvel and the size of the buying company. Larger
companies generally pay a smaller premium per eyapldecause the scope for risk pooling increases
with company size. There is no risk rating of premsé within companies due to the conditions of the t
exemption, but it is likely to occur between comipan The average premium per person has been
constant around DKK 1000/USD 187.71 since 2003,ihereased to DKK 1428/USD 268.04 in 2009

(The Danish Insurance Association, 2010).

While it is possible that screening of firms ocgursurance eligibility within the firm is usuallyot
restricted by health requirements, again due totalxeexemption. However, there may be a deferred
period for treatment of existing conditions andifations on the annual number of consultations with

physiotherapists, chiropractors, and psychologists.

Duplicate private health insurance coverage cap ks purchased from the commercial insurance
companies on an individual basis. The benefitsranghly the same as for the EPHI, but premiums are
not subject to special tax treatment and are régkdr based on age. In 2009, approximately 100,000
individuals had taken out private health insuratitmugh a commercial insurance company on an
individual basis (The Danish Insurance Associat@®l0). In addition, more than two millions Danes
(approximately 42 percent of the adult populatisseye covered by private health insurance through th
non-profit mutual insurance company ‘denmark’ iD2{Health Insurance denmark, 2009). This type of
private health insurance is mainly complementarythe tax-financed health care system in that it
primarily covers copayments for treatment in théljguhealth care system. Approximately 25 percédnt o
the members of ‘denmark’ are also partly reimburfeeelective surgery at private hospitals (acaagdio

internal material from Health Insurance ‘denmark’).

Despite some overlap in the coverage between td&idmally purchased and employment-based
insurance contracts, some individuals hold bothg@&ent of the sample of employed described in the
data section are covered by both EPHI and ‘denrparkie effect of membership of ‘denmark’ on the use
of health care is not subject to analysis in tlapey; it is, however, taken into account when asatythe
effect of EPHI.

2 The figures are calculated as total premium incofnthe commercial insurers divided by the numbfeinsured.
Conversion from DKK to USD is undertaken using farch 2011 average exchange rate of 532.75 (DaBaké,
2011).
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2.2 Empirical methods and findings

There is a large and growing empirical literatugeling to identify the effect of private healthuresnce

on the use of health care services. Identificatibtihe effect of private health insurance is corgtied by

the fact that in most settings there is likely &odmme sort of selection into private health insceaeither
adversely (Rothschild and Stiglitz, 1976) or adegebusly (de Meza and Webb, 2001; Finkelstein and
McGarry, 2006, Hemenway, 1990), which may causerargce status to be endogenous in models of
health care use. In addition to selection issueset are also other potential sources of endogeneit
although these have not received much attentidinaiterature. For one thing, screening of applisdy

the private insurance companies may lead to dowshwaased estimates of the effect of private health
insurance (Coulson et al., 1995). Moreover, measeng error in the insurance variable where indigldu
are not aware of whether or how much private haakhirance they have can also be interpreted as an
endogeneity problem. Overall, the prevalence ofogrdeity as well as the importance of the various
factors causing it and the optimal handling argddr dependent on the institutional and regulasatying

in which the private health insurance operates.

The most far-reaching study of the impact of insaeaon health care use to date is the RAND Health
Insurance Experiment, which randomly assigned apmetely 6,000 US citizens to insurance plans with
varying levels of cost sharing. The overall findio§ this study was that health care expenditure is
responsive to the level of cost sharing in the exindf the US health care system, and that therobde

change in expenditure is larger for outpatient thaa for inpatient care (Manning et al., 1987).

The greater part of the empirical literature isywbwer, based on observational data. The majorithege
studies consider private health insurance thaishased on an individual basis (Christiansen.ef@02;
Gerfin and Schellhorn, 2006; Hofter, 2006; Hollyaét 1998; Jones et al., 2006; Pedersen, 2005aRip

et al., 2003; Savage et al., 2003), some considgloyment-based contracts (Barros et al., 2008;
Chiappori et al., 1998; Ruthledge, 2009; Stabi#)13, and other again consider both, either contbine
(Schokkaert et al., 2010) or separately (Buchmueli@l., 20045.

A few studies have estimated the effect of privegalth insurance on the use of health care serusieg
various count data models, treating insurance agemous and relying on an extensive set of control
variables to mitigate potential selection bias {§fansen et al., 2002; Pedersen, 2005; Stabil@1)20
Along a similar line, Barros et al. (2008) argubdttselection on observables is plausible in timteoad of
private health insurance given to civil servantd #reir dependents in Portugal and applied a magchi

estimator.

3 A few studies did not explicitly state whetherytrenalysed employment-based or individually purebasontracts
(Cameron et al., 1988; Coulson et al., 1995).
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In the larger share of the literature, the potémiaogeneity of private health insurance statuskgn
into account by using various multiple equatioratstgies, including joint estimation of insuranceal an
health care use (Buchmueller et al., 2004; Harnmh dolan, 2001; Schokkaert et al., 2010) and two-
stage estimation procedures where the predictesdiom a first stage reduced form model of inscea
choice are included in the utilization equationrfi@aon et al., 1988; Coulson et al., 1995; HOft@0&
Holly et al., 1998; Riphahn et al., 2003; Savagd ¥fright, 2003; Schellhorn, 2001; Vera-Hernandez,
1999). The functional forms applied in the varionsdels of health care use are generally deterntiged

the nature of the dependent variable as well apatational convenience.

The various jointly estimated and two-stage mod#lsnsurance choice and health care use are in
principal identified by functional form due to ndinearity in the structure of the error terms, whic
occurs when the model of insurance choice is nogali. It is, however, preferable to exclude onmore
variables affecting the probability of having pti#dnealth insurance but not the use of health semdces

from the utilization equation for more robust idécation *

In the following, the exclusion restrictions usedthe empirical literature to date are summarisedl a
discussed. Holly et al. (1998) excluded age squaraetbody mass index squared from the utilization
equation without providing any explicit justificati for the validity of these exclusion restrictions
Schellhorn (2001) used differences between Swissona regarding the availability of private health
insurance and premium levels for identification.eTtemaining studies used different socioeconomic
characteristics as exclusion restrictions. Buchieuelt al. (2004) excluded an indicator of pubkcter
employment from the utilization equation. This riesion was argued to be theoretically valid givbat

all public employees are offered private healthuinace contracts and most of them take up these
contracts, while public sector employment is ngptexted to impact neither health status nor theofise
care. Hofter (2006) excluded dummies for self-erppth in permanent job, and a measure of risk from
the utilization equation Vera-Hernandez (1999) excluded measures of soeis$, occupation, and some
interaction terms from the utilization equation fidentification. Harmon and Nolan (2001) excluded
education variables from the utilization equatiofe majority of the studies using socioeconomic
characteristics as exclusion restrictions did naivigde any explicit theoretical justification fohis;
thereby emphasizing the point made by Barros €R8D8) that theoretically valid exclusion resioas

are hard to find when seeking to identify the dffa@fcprivate health insurance on health care usallly,
Jones et al. (2006) compared the results obtaigeal §imple probit model, propensity score matching,

and a jointly estimated model. Identification iretfoint model was obtained by including regressors

4 The terms ‘exclusion restriction’ and ‘instrumantariable’ are sometimes used interchangeabthénliterature.
This paper uses the term ‘exclusion restrictiondémote both concepts for consistency.
5 The measure of risk was defined by an interadtietween the number of individuals depending orhtted of the

household and a continuous score based on agacexs provided by one of the largest insurertiénrharket.
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measured at a previous point in time in the instgagquation, while the regressors in the utilizatio
equation were measured at the current time. Intiaddilagged information on whether individuals had
access to employer-provided free or subsidizedtiheare or insurance were included in the insurance
equation for identification. It might be added thaither of these studies used exclusion restristlmmsed

on some sort of natural experiment, which could/gi® plausible exogenous variation in insuranctusta

without theoretical justification.

Another branch of the literature relies on idenéfion strategies (other than standard regressibeye
there is no need for exclusion restrictions. Chiaippt al. (1998) identified the effect of privatealth
insurance on the use of health care services esiogenous variation in coverage stemming from &ypol
change which implied that one subgroup was expdsed 10 percent copayment-rate for physician
services while no change occurred for another sulgrAlong a similar line, Ruthledge (2009) used
variation in health plan offers across employershi@ US to separate the effects of moral hazard and
adverse selection. Anderson et al. (2011) explatetiarp change in insurance coverage rates id$he
that occurs when young adults age out of theirmqiarénsurance plans and used a regression discotyti
design to estimate the effect of private healthiiasce coverage. Kaestner and Khan (2010) estinia¢ed
effect of ageing into prescription drug coverageamMedicare Part D on the use of prescription slrug

and health care services using difference-in-cgffiee regression.

Finally, Gerfin and Schellhorn (2006) estimated-pamnametric bounds around the effect of deductiisles
the basic health insurance, assuming monotonartezatresponse (i.e. that the sign of the treatefatt

is known) and using the premium as an exclusiotnicéen.

Regarding the findings of the empirical studies, ¢larly study by Cameron et al. (1988) revealeigjlaeh
usage of a broad range of health care services @rttan privately insured in Australia, which was
attributable to both adverse selection and morzatth Along a similar line, Ruthledge (2009) fouhdt
more generous insurance coverage lead to increqpsaling on medical care in non-managed plans but

not in managed care plans in the US.

The estimates of how private health insurance &ffie use of specific health care services arejuitd

as clear-cut.

Considering first the effect on the use of hospitak, private health insurance was on the one foamdl

to have a positive effect on the length of hosmtays in Australia (Savage and Wright, 2003) amdhe
probability of having had a hospital stay withiretpast year in Ireland (Harmon and Nolan, 2001).
Likewise, Holly et al. (1998) found that having plgmental private health insurance in additionhe t
basic insurance increases the probability of hadhdeast one inpatient stay given a positive use o
medical care in Switzerland. On the other handétd®2006) found that private health insurance dus

affect the probability or length of hospital stag<Chile. Along a similar line, Riphahn et al. (Z)Gound

201



CHAPTER 4

no significant effect of private health insurancetbe number of visits to hospitals (except amoades)
and doctors in Germany. Finally, Schokkaert et(2010) found that private health insurance does not

affect the number of hospital spells, but decrettsasnumber of nights per spell significantly inid@dem.

Considering next the use of outpatient servicedid§2006) found a positive effect of private hpal
insurance in Chile. Chiappori et al. (1998) fourvidence of moral hazard for home visits but not for
office doctor visits or specialist treatments imafee. Also based on data from France, Buchmudillek. e
(2004) found a large and significant positive dffefcprivate health insurance on the number of juigs
visits, but not on the decision of whether to sepecialist or a general practitioner. The magmitafithe
effect was found to be comparable for individugdlyrchased and EPHI. Vera-Hernandez (1999) found a
positive effect on the number of visits to spestalifor the subgroup of non-heads of householgairs

but not for the heads of household. Stabile (26dhd that private health insurance in additiorthie
coverage provided by the public health care syseads to moral hazard in the use of publicly funded
physician services in Canada. Jones et al. (2@6)df a positive effect of private health insuraonghe
probability of specialist visits in Ireland, Italffortugal, and the UK. The magnitude of this eff@as
sensitive to the choice of estimator. Coulson ef18195) found that the pattern of average presoripise
across the insurance options among the elderlgariS is consistent with the presence of moralridaza
Barros et al. (2008) found significant evidencenafral hazard in the use of diagnostic tests footherall
sample and in particular for the youngest cohorfi®30 year-olds in Portugal, while the number of
doctor visits and the probability of visiting a dieh are not significantly affectédin a similar way,
previous studies based on data from Denmark fohadindividually purchased private health insurance
has a positive effect on the use of dental andophactic care (Christiansen et al., 2002) and
physiotherapy (Pedersen, 2005), while the use\adraéother health care services is not affectedhé
context of the Swiss health care system, Schell{2001) found that choosing a higher deductible tisa
minimally required does generally not affect thendad for physician visits. On the contrary, Ge€gird
Schellhorn (2006) found that at least one thirdhef difference in the probabilities of visiting aatior
between individuals with low and high deductibleaswattributable to a reduced moral hazard effect,
assuming monotone treatment response and usimgydéhd@um as an exclusion restriction. Weakening the
assumption that the treatment response is meapéndent of the exclusion restriction reduces thecef

of deductibles somewhat, but it remains differeanf zero.

® The larger effect for the youngest cohort is ndtetle consistent with a long-term positive healfiect of private
health insurance, such that those who have begeacsub double coverage for a longer period of timay have

accumulated health benefits over time and enjoebanobserved health.
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3 Estimation of treatment effects with propensity score matching

Estimation of treatment effects using observatiatah is surrounded by an inherent identificatgsue.
The counterfactual notation of among others RulbB74) is used to present the identification problem
Let d, O{01} denote a binary treatment indicator and Yetand Y denote the potential outcomes of

interest for treated and non-treated individuatpeetively. The treatment effect for each individuaay

then be defined as:

I = yul _yio (1)

The fundamental identification problem arises bseamo individual is observed in both states at once
Hence, the focus is on population average treatraffietts. Estimation of average treatment effects
requires the stable unit-treatment value assumpbidiold, i.e. that the treatment effect for eawddtvidual

i is independent of the treatment status of theratioividuals.

Two common parameters of interest are the avenagénient effect on all individuals (ATE) and the

average treatment effect on the treated (ATT), Wwhie given by:

Tare = E[zj] = E[yul - yio] (2)
and
Oprr = E[Ti |di =l] = E[yi1|di =l]_ E[yi0|di =l] 3)

whereE is the population mean operator. The ATT is thevaht measure when the interest centres on
the effect of treatment on the group of individuadso actually received the treatment, and it ighegi
feasible nor policy relevant to treat everybodythe population. The ATE is the relevant measurenwhe
the treatment has universal applicability and itressonable to consider the hypothetical effect of

treatment for a randomly selected member of theéyspopulation (Heckman, 1997).

Using the fact that the observed outcome is anageeof the potential outcomey, = y° +d. (y,1 —yio), it

is shown in (4) that the standard difference in@anaverages of treated and non-treated yieldasedi

estimate of the ATT when assignment to treatmenbigandom.

E[yil|di =1]_ E[yi°|di = O]

= Ely!|d, =1]- E[y’|d, = o] +{E[y’|d, =1]- E[y?|d, = 0} (4)

=1, +{E[y?|d, =1]- E[y’[d, =0}

where the second term in (4) is the selection asadditional challenge when estimating the AT Ehest

both counterfactual outcomeE[yﬂdi = O] and E[yio|di =1], have to be constructed.
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This study estimates treatment effects using thehade of propensity score matching. Matching

estimators are based on the identifying assumphanh conditional on covariateg, the outcomey, is

independent of the treatmedt:

yi e Od | ®)

This assumption is commonly referred to as the rigitity assumption (Wooldridge, 2002), the
conditional independence assumption (Cameron aiveédir 2005), or the unconfoundedness assumption
(Imbens and Wooldridge, 2009). It implies that ¢hierno omitted variable bias and hence no selectio

unobservables when conditioning on the covariates.

If the covariate vector has a high dimension d¢hdfre are continuous variables among the covayidtss
impractical to match directly on the covariatesiinaller samples due to the curse of dimensiondiitis
problem was circumvented by Rosenbaum and Rubi@3)1®ho showed that given the propensity score

defined as the conditional probability of receivingatment giverx :
=Prd. =1x )= E|d.|x
and an assumption of covariate balance:
d; Ox | p()ﬂ ) 7)
then (5) implies:

yiy? Od[pl(x) 8)

In other words, if outcomes are independent ofgassént to treatment given a set of observed caearia
then they are also independent given the propessiye. The assumptions needed to identify tredtmen
effects using propensity score matching are expliciritten out in the following. The balancing
condition stated in (7) implies that observatiorihthe same propensity score have similar distidiog

of observable characteristics independent of treatratatus. As pointed out by Heckman et al. (1998b
and others, the conditional independence assumgtizded in (5) is stronger than necessary to ijethie

ATE. Mean conditional independence is sufficient:

Ely?| Od|p(x )= E[y’ld, =1 p(x )] = E[y’ld, = 0, p(x)|= Ely?[p(x )
elyt] 0t )= Elyia, =1 plx )] = Elyii, = 0. plx )] = Elyi/ol )

And only the former is necessary to identify theTATinally, the overlap condition specified in (10)

9)

ensures that for each valuexothere are both treated and untreated cases.

0<Prd, =1 )<1 (10
Again, only the first inequality is needed to estimthe ATT.
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For practical purposes the propensity score isllysuaknown and needs to be estimated. The estimati
of the propensity score should include all variabtbat influence simultaneously the probability of
treatment and the outcome, subject to the reservétiat the included variables should not be adfg ¢ty

treatment or the anticipation of it.

Propensity score matching estimates the treatmiéetteor each treated individual by contrasting it
outcome with treatment with a weighted averagehefdontrols that are chosen as matches based on the
propensity score. Subsequently, the average ATT Ieagstimated by the mean difference in outcomes
over the area of common support, appropriately kted by the propensity score distribution of
participants (Caliendo and Kopeinig, 2005). Staddarors including the variance due to the estiomati

of the propensity score and the imputation of comsupport may be obtained by bootstrapging.

The method of matching thus differs from linear resgion in that it avoids the functional form
assumptions that are implicit in linear regressiand it emphasises common support in the sensé that

explicitly examined if for certain values of or p(x ) in the sample of treated individuals there are no

corresponding non-treated individuals (Bryson gt24102).

The practical implementation of the propensity somatching estimator and the particular choicesemad

in the present study are accounted for in detaal lster section.

4 Data

The empirical analysis is based on cross-sectisunaley data on the Danish population aged 18-7B. Th
data were collected in June 2009 using an intdyaséd questionnaire. The pilot-tested final quesaae
was e-mailed to a sample of 13,246 respondent¥ eigGov Zapera’'s Denmark parfeln total 5,447
respondents answered the questionnaire, whichspmwnels to a response rate of 41 percent. Indivgdual
with only basic schooling or vocational trainingeasomewhat underrepresented in the data. The
guestionnaire and the data collection processuydnat) analyses of non-response and representatariy

fully documented in Kiil and Pedersen (2009).

" This method is widely applied in the literatureis, however, noted that there is little formaldence to justify
bootstrapping for matching estimators (Caliendo lafeinig, 2005).

8 YouGov Zapera’s Denmark panel is an actively madaipternet-based panel containing 38.600 memlsers i
Denmark as of July 2009. The YouGov Zapera Denrpariel meets the Esomar international code on magket
and social research practice. This implies amohgrahings that its members are recruited througlida selection

of channels in order to ensure an appropriate despbéc balance, and that panel members must logitna
password when participating in surveys in ordeerisure that the intended person completes the ys(¥aGov
Zapera Ltd., 2009). The panel may be classifiea dsscontinuous online panel in the sense thatorefgmts are

asked to participate in surveys on different topicoss time (Nancarrow and Cartwright, 2007).
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For the purpose of the present study, the samplestsicted to the subsample of occupationallyvacti
because individuals outside the labour force dohawe private health insurance through their wagpl

by definition. This restriction reduces the sangiie from 5,447 to 3,301 individuals.

4.1 Treatment (employment-based private health insurance)

The binary treatment indicatéz equals one for individuals who are covered bygigwhealth insurance
through their workplace and zero otherwise. Thecexarding of the question can be found in Kiil and
Pedersen (2009). Individuals who do not know thnsiurance status were dropped from the data, neguci
the sample size from 3,301 to 3,068. Moreover, Rlividuals who are covered by private health
insurance through the employer of a family membmd 472 individuals who have purchased private
health insurance from a commercial insurance comparan individual basis were also dropped from the
data. It is questionable whether it is possiblectmtrol appropriately for selection into these two
alternative types of private health insurance. leeitovas chosen to restrict the dataset in omlensure
the plausibility of the conditional mean indepenteassumption throughout the analysis. The regultin
sample includes 2,689 individuals, of whom 41 pet@@e covered by private health insurance through
their own employer. Within the group of individualgth EPHI, 70 percent receives the insurance dfee
charge, 26 percent pays the premium themselvesfdbeir pre-tax income, and 4 percent do not know

how the premium is paid.

4.2 Outcomes (health care use)

The outcomé’: is defined as health care use. The use of phys@ply, chiropractic care, psychological
counselling, and specialist care is measured bytheh¢he individual had any contacts with the pdevi

in question in the 12 months prior to the interviegwor ambulatory care and hospitalisation, use is
likewise measured by any contacts or admissiorspectively, within the previous 12 month#. was
decided to use whether the individual had any aist® the various health care providers rather tha
number of contacts as outcome due to a large numbeeros and ones in the number of contHcts.
Moreover, for health care providers which are stibfe private copayment when accessed through the
public health care system, the number of contadikely to be more susceptible to supplier indueat
than the probability of a contact given that theviders are paid per visit by the commercial instre
(Barros et al., 2008).

Table 1 shows some descriptive statistics for thteame measures of health care use for the fulpkam

of employed and by EPHI status.

® Ambulatory care is defined as hospital contacthauit actual hospitalisation, such as examinatieoans, same-
day surgery, and control visits.
10 Additional analyses showed that the choice of @mie is of no importance to the main conclusionghefstudy.
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Table 1 Any contactswith selected health car e provider swithin the previous 12 months

All Covered Two-sided test for
employed by EPHI NoEPHI equality of (2) and (3)

@ 2 3 4
Percentage with any Sgtatigtic
contacts
Physiotherapists 0.177 0.203 0.159 -2.956%**
Chiropractors 0.129 0.147 0.117 -2.325%**
Psychologists 0.056 0.054 0.057 0.327
Specialists 0.275 0.273 0.277 0.207
Ambulatory care 0.251 0.231 0.265 1.991**
Hospitalisation 0.089 0.083 0.093 0.826

Number of observations 2,636 1,092 1,544

* significance at 10 percent level; ** significamat 5 percent level; *** significance at 1 perckavel.

It is seen from Table 1 (columns 2-4) that the shadrthe employed with at least one physiotheragist
chiropractor contact during the previous 12 motghsgnificantly larger for the group of individalith
EPHI than for those who rely exclusively on the -tiwanced health care system. The opposite
relationship holds for ambulatory care, where thares of individuals with at least one contact is
significantly smaller for the privately insured.i$hs somewhat surprising given that the private§ured
enjoy preferential access to elective surgery iaape hospitals and clinics. It should, howeverkbpt in
mind that the use of health care services repantd@ble 1 includes both privately and publiclydirced
services, and that the relationships revealed bi€Ta are raw associations, which may well changzo

covariates are controlled for.

4.3 Covariates

The vector of covariate®: includes variables that may reasonably be expettddfluence both the
probability of having EPHI and the use of healthecservices, subject to tlvendition that the covariates
should not be affected by the treatment or thecigatiion of it. The covariates are selected from th
information available in the data based on econdheory and previous empirical findings, takingoint

consideration the particular institutional featuttest are present in the Danish health care system.

The probability of having EPHI is mainly determinkg the employer’s decision to offer private health

insurance, and sometimes also by the decisionecétiployee to accept or reject this offeE.ompared to

™ One could also argue that the individual's chai€employer should enter into this decision procékswever,
employment-based private health insurance is npeard to notably affect labour market choices anmark,
given that the value of this type of health inseeis usually very modest compared with averageeyamges
(less than 0.5 percent of the average money wagethd permanently employed (Statistics Denmark9d0 The
Danish Insurance Association, 2009). The theorefioasibility that individuals do actually seletiemselves into

employment where private health insurance is pexvid considered further when implementing therestr.
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the substantial theoretical literature on individi@alth insurance demand (see e.g. Besley e1299;
de Meza (1983); Friedman and Savage (1948); Nyrh@f9p); Propper et al. n (2001); Rothschild and
Stiglitz (1976)), the theoretical foundation foetamployers’ decision to offer private health imsae is
surprisingly sparse and exclusively focused on Ulse health care system. Therefore, the selection of
variables that may affect the probability of havlBBHI is mainly guided by previous empirical fingin

and institutional circumstances.

The covariates included in this study may be brpaihssified into four groups. The first group of
covariates includes the following characteristiglated to the workplace: Size, sector of employmemd
number of subordinates. The size of the workplaa greviously been found to affect the probabiity
employers offering insurance in the context of Nwwegian health care system (Seim et al., 2007¢. T
sector of employment is included because EPHI ifnlyna private sector phenomenon in Denmark
(Kjellberg et al., 2010). The importance of thissabate is emphasised by implementing the propgnsit
score matching estimator separately on the subsanfirivately employed. This corresponds to imsgst
on a perfect match in terms of sector of employmkns uncertain to what extent the employer-restiat
characteristics affect the use of health care sesviThey are, nevertheless, included as covabatesise

they are expected to be the most important detemisrof EPHI.

The second group of covariates includes basic ididal sociodemographic variables such as gender, ag
marital status, household income, household coriposieducational level, occupational group, and
membership of ‘denmark’. These variables have presly been shown to affect the probability of hgvin
EPHI in Norway, Spain, Denmark, and the UK (AarBQ10; Besley et al., 1999; King and Mossialos,
2005; Kjellberg et al., 2010; Rodriguez and Stoyana2008). The effect of the sociodemographic
characteristics on the demand for health care isefied theoretically based on the human capital
approach in Grossman (1972). In the Grossman-mdtiteldemand for medical care is derived from the
demand for health. Assuming that the costs of pimduhealth as well as the benefits from beingthgal
differ with among other things sociodemographicrabteristics, it is clear the these characteristits
also affect the demand for health care. Membershigenmark’ is included based on an expectati@t th
the members of ‘denmark’ are less likely to acaapioffer of EPHI in the cases where the premium is
deducted from the pre-tax income, due to the operacoverage between the two types of insurance.
Moreover, membership of ‘denmark’ has been showindcease the use of selected health care services
by Christiansen et al. (2002) and Pedersen (2005).

The third group of covariates includes dummy vdeslfor the presence of eight chronic conditions
intended to proxy the need for health care. Thesdtinrelated variables as well as the sociodenpbgra
variables may also affect the employer’s decismoffer private health insurance to the extent that
decision is affected by the characteristics anfepeaces of current and potential employees, agesigd

in the economic literature (Bundorf, 2002; Feldnedaml., 1997; Glied and Zivin, 2004). Perceivedlttea
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was not considered as a measure of need, sincedtfigble has frequently been argued to be endageno

with respect to the use of health care (Barros. €2@08; Windmeijer and Santos Silva, 1997).

The fourth and final group of covariates includes tegion of residence. This information is incldidie
order to capture geographical variation in the petional structure (Danish Agency for Science, 2GG33
well as the pattern of health care use that has bmend to exists in Denmark (Bech and Lauridsen,
2009).

Respondents who answered ‘don’t know’ or ‘othedrtithe categories specified in the questionnaire to
one or more of the explanatory variables are drogpmn the data before commencing on the analysis,
reducing the sample size further from 2,689 to @,68lividuals. The main motivation for this data
restriction is that it is questionable whether thaividuals in the ‘don’t know’ and ‘other’ grougsave
anything in common. An alternative strategy woukl tb impute the missing values. For the variable
measuring gross household income, which was plagyedparticularly large number of missing values,
two dummies were generated that equal one whemespondents don’t know or do not wish to disclose

their income, respectively, and zero otherwise.

5 Implementation of the propensity score matching estimator

This section accounts for the implementation of pinepensity score matching estimatorFirst, the
estimation of the propensity score is discussed difidrent specifications of the propensity score a
considered. Second, the plausibility of the condd&l mean independence assumption is accounted for.
Third, the choice of matching algorithm is discuksehe fourth and final sub-section is concerneth wi
matching quality issues. More precisely, the comrsgpport condition is checked and some evidence is
provided that matching eliminates observable diffiees between the group of treated individuals with
EPHI coverage and the controls without EPHI. Thaous steps are implemented in Stata/IC 11 using
version 3.1.5 of the ‘psmatch2’ module written bgulven and Sianesi (2003). The average treatment

effects are reported in the next section.

5.1 Propensity score estimation

There are several important decisions to make vdstimating the propensity score. The first decision
concerns the choice of econometric model. The #tieat literature provides little advice regarditiis
decision (see e.g. the discussion in Smith (19979). the binary treatment case, commonly applied

functional forms are probit, logit, and linear pability models. Zhao (2008) has shown that theltesu

12 The section takes it point of departure in Brysaral. (2002) and Caliendo and Kopeinig (2005), awve
reviewed and discussed the various aspects of mgrléng propensity score matching and laid out spraetical
guidelines.
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are insensitive to the choice between these madsts the conditional independence assumption holds.

Hence, the choice of functional form may not beddtical in the present study.

The second decision concerns which variables todecin the propensity score estimation. The setect
set of covariates should render the conditiona¢preethdence assumption probable, i.e. that the oefcom
are independent of assignment to treatment condition the propensity score. As previously mentipne
this is achieved by including variables that inflae simultaneously the probability of treatment el
outcome, subject to threservation that the included variables shouldlb®otffected by treatment or the
anticipation of it. The inclusion of variables tlat affected by treatment could mask possibly it
effects of the treatment, thereby undermining ttierpretability of the results (Heckman et al., 999n
order to avoid this, perceived health was delitdyanot included in the estimation of the propensit
score, given that this variable may be affectedEB¥H| through additional use of health care. In toldlj

some random variation is needed in order to ernbatehe overlap condition specified in (10) issfad.

In the previous section, a set of potential covasiavas selected following economic theory and in
particular the empirical literature. The condititvat the covariates should not be affected bynreat or

the anticipation of its accommodated by including variables that magaoeably be assumed to be either
largely fixed over time for the study populationwnaffected by EPHI coveragéHowever, the optimal
specification of the propensity score model is alatays obvious; and careful judgement is requifeial.

the one hand, it has been shown that omitting itapbrvariables can seriously increase bias in the
resulting estimates (Dehejia and Wahba, 1999; Haokrhi997). On the other hand, including extraneous
variables in the propensity score model may inedhs variance of the estimates and exacerbate the

common support problem (Bryson et al., 2002).

The decision of how to specify the propensity seocelel may be partly guided by formal statistiesits.

Two frequently used measures are the hit-rate hadpseudo R(see e.g. Caliendo et al. (2005) and
Drichoutis et al. (2009)) for application)The pseudo Rindicates how well the covariates explain the
probability of treatment. The hit-rate reflects thithin-sample correct prediction rate. This method
implies that the overall prediction rate is maxiedzfor the sample, assuming that the costs of

misclassification are equal for the two groups (khean et al., 1998a).

13 The treatment and the covariates were measuredeapoint in time (i.e. June 2009). Hence, infoiotabn the
values of the covariates before participation isawvailable in the data.
14 There are several pseudd Rieasures in the econometric literature on limitegppendent variable models

(Maddala, 1983). Here | use McFadden’s pseudadtined asl- (log L(UR))/log L(R), where UR denotes the

unrestricted model including a constant and thesfed of covariates and R denotes the restrictedeincontaining

only a constant. This is the default choice whemeging logit and probit models in Stata.
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Table 2 shows hit-rates and pseuds fr various specifications of the propensity samodel calculated
for both the sample of employed and the subsanfpiewate employees. The potential covariates nay b
grouped into four categories: Sociodemographic ades (including gender, age, marital status,
household income, household composition, educdtil@val, occupational group, and membership of
‘denmark’), employer-related characteristics (imihg subordinates, employer size, and sector of
employment), health-related indicators (includingminies for eight chronic conditions), and region of
residence. The first four specifications in Tablgé@vs 1-4) included variables from the aforememgid
categories one at a time. The next six specifinatirows 5-10) considered all possible combinations
including two categories of variables, while thdaing 2 specifications (rows 11-14) added yettheo
group of variables. The final specification (row) 5cluded the full set of covariates in the estioma of

the propensity score.

Table2 Hit-ratesand pseudo R?for different propensity scor e specifications

(sets ofs\/pa?(i:glia(lzeelgionncluded) All employed  Privately employed

diﬁcég}. Employer Health- Pseudo

b related” related Region® Hit-rate R?  Hit-rate® Pseudo R?
(1 X 62.86 0.060 49.24 0.174
()2 X 79.36 0.371  50.83 0.167
()3 X 58.57 0.006  43.17 0.012
()4 X 58.57 0.005  44.73 0.005
()5 X X 80.27 0.354  51.99 0.230
()6 X X 63.73 0.062 49.62 0.181
()7 X X 62.52 0.064 49.58 0.179
()8 X X 79.67 0.330 51.78 0.175
()9 X X 79.32 0.330 50.61 0.172
()1 X X 58.88 0.011 44.12 0.017
0)
(1 X X X 80.42 0.357 52.24 0.236
1
(22 X X X 80.50 0.357 51.93 0.234
(32 X X X 62.67 0.067  49.85 0.185
Eé X X X 79.29 0.333 51.63 0.179
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(1 X X X X 80.39 0.359 53.07 0.239
5)
& Hit-rates are computed in the following way: IEtestimated propensity score is larger than thepaproportion

=

of treated individuals, i.€% (X} > P observations are classified as ‘1 Ff) =
‘0.
® Socio-demographic variables include gender, age, squared, marital status, household income, holde
composition, educational level, occupational graam membership of ‘denmark’.
¢ Employer-related variables include subordinatasleyer size, and sector of employment.

Health-related variables include dummies for asthmllergies, diabetes, hypertension, chronic bribiscor
emphysema, osteo- or rheumatoid arthritis, ostexgigrtinnitus.
® Regional variables include dummies for each offitteeregions in Denmark.

observations are classified as

Considering first the privately employed, it is sdeom Table 2 that the hit-rates are consistelatlyer

for this subsample than for the total sample of leygal. Both the pseudo®Rand the hit-rate are
maximized for the specification that includes th# et of covariates. Hence, this specificationtlod
propensity score is preferred for the privately kyped according to the statistical tests. Considggriext
the sample of all employed, both the hit-rate drelpgseudo Rare consistently found to be higher when
employer-related characteristics are included & fropensity score model. Actually, the pseudadsR
maximized for the specification that includes omiye characteristics related to the workplace. This
finding stresses the shortcoming of relying exalelsi on statistical tests to decide which varialiies
include in the propensity score model, given tlanemic theory as well as previous empirical firgdin

suggest a more extensive specification.

Keeping in mind that the purpose of the propersityre is not to explain selection into EPHI as asll
possible, but to control for factors that simultamgy influence the probability of having EPHI atie

use of health care, we proceed with the full moffew 15) and thespecification that includes
sociodemographic, employer-related, and regionadbkes (row 12). The full model was chosen because
overall it performs well and there are sound theceie and empirical reasons for including all four
categories of variables. The reduced model inclydilh groups of variables except for the healtlated
indicators is interesting because it is possiblthoagh not very likely in the Danish context, thhe
privately insured are healthier due to years ofguemtial access to some types of health carecaar

other reasons. If this is the case there is angamdaty problem and my estimates may be biased.

Table 3 shows the results of the various logit nwdeed to estimate the propensity scores fordhgpke
of employed and the subsample of private employEles.odds ratios measure the change in the odds of
treatment for a one unit change in the independaniable, holding all other variables constanAn odds

ratio of one corresponds to no effect.

Table 3 Selected propensity scor e specifications
All employed Privately employed
Full mode Reduced model Full mode Reduced mode

15 For dummy variables a one unit change is definethe switch from zero to one.
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Odds Std. Odds Std. Odds Std. Odds Std.
ratio err. ratio err. ratio err. ratio err.
1 @ R & (5) (6 ()
Sociodemographic variables
Male (1.084 (1.035 (1.044
1.154(1.074)  1.175 ) 1.073 ) 1.092 )
Age 1.148(4.942)"  1.142 (4.631)"  1.131 (4.301)" 1.121 (3.873)"
Agé’ 0.998(0.196) "  0.999 (0.201)"  0.999 (0.220)"  0.999 (0.237)"
Married 1.245(1.114) 1.247 (1.115) 1.317 (1.147) 1.317 (1.147)
DKK 400,000-

799,999/USD 75,082-

150,164

DKK 800,000+/USD

150,164+

Don’'t know incomé

1.275 (1.129)

1.744 (1.262)
1.108(1.012)

Do not wish to disclode 1.351 (1.087)
# children in household0.947 (0.951)

# adults in household

0.820.851)"

Vocational educatich  1.204(1.085)

Higher educatioh
Other educatich
Skilled workef
Unskilled workef
Self-employef

Member of ‘denmark’

1.218(1.102)
1.078(1.009)
0.651(0.895)"
0.557(0.856)

0.232(0.669)
1.1841.086)

Employer-related characteristics

# of subordinates

1.026..011)

Indep. public employ&10.285 (1.558)""

Private employér
Other employér
5-9 employe€s
10-49 employeés

50-249 employeés

250+ employe€s

39.690(6.100)

ko

8.356(1.243)
2.654(1.277)
4.039(1.869)"

5.902(2.205)
9.741(2.769) "

Health-related indicators

Asthma
Allergies
Diabetes
Hypertension
Emphysema
Arthritis
Osteoporosis
Tinnitus

Regions
Zealand
South Denmark
Central Jutland
Northern Jutland

0.886(0.972)
1.169(1.069)
1.2421.043)
0.9710.990)
1.0281.004)
0.673(0.872)"
0.95{0.996)
0.843(0.955)

0.948(0.981)
0.915(0.965)
0.840(0.931)
0.576(0.854)"

1.296 (1.138)

1.791 (1.276)"

1.114 (1.012)
1.411 (1.100)
0.954 (0.958)
0.822 (0.847)"
1.212 (1.088)
1.232 (1.108)
1.024 (1.003)
0.632 (0.888)"
0.546 (0.852)
0.237 (0.672)"
1.175 (1.084)

1.014 (1.006)

10.315 (1.559)"

39.023(6.049)"
8.064 (1.239)"
2.667 (1.278)"
4.059 (1.873)::

5.910 (2.206)
9.785 (2.774)"

0.951 (0.982)
0.913 (0.963)
0.839 (0.931)
0.576 (0.855)"

1.283 (1.133)

1.999 (1.346§"

0.847 (0.982)
1.331 (1.089)
0.983 (0.984)
0.882 (0.903)
1.272 (1.116)
1.386 (1.177)
0.836 (0.977)
0.515 (0.830)
0.375 (0.752)"
0.211 (0.587)"
1.265 (1.124)

0.997 (0.999)

2.698 (1.304)"
4.153 (1.867)"

6.143 (2.171)
12.055(2.992Y

1.003 (1.001)
1.244 (1.098)
1.456 (1.070)
1.240 (1.075)
0.779 (0.967)
0.601 (0.843)™
1.502 (1.039)
0.857 (0.958)

1.382 (1.124)
1.126 (1.048)
1.046 (1.019)
0.672 (0.896)

1.293 (1.137)

2.069 (1.366)"

0.868 (0.984)
1.412 (1.108)
0.996 (0.997)
0.877 (0.898)
1.298 (1.127)
1.417 (1.190)
0.790 (0.970)
0.512 (0.829)
0.373 (0.751)
0.217 (0.593)™
1.260 (1.122)

0.989 (0.995)

2.665 (1.299)
4.128 (1.862)"
6.006 (2.150)"
12.022(2.988) "

1.389 (1.126)
1.118 (1.045)
1.034 (1.014)
0.659 (0.892)

Log likelihood
LR ch?

-1146.259

1283.87"
(df = 37)

-1150.690

1275.00°
(df = 29)
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Pseudo R 0.359 0.357 0.239 0.234

N 2,636 2,636 1,565 1,565

* significance at 10 percent level; ** significanae5 percent level; *** significance at 1 percétel. Conversion
from DKK to USD is undertaken using the March 2@l/&rage exchange rate of 532.75 (Danske Bank, 2011)
@ Reference level for the income dummies is DKK ®;3899/USD 0-75,082.

® Reference level for the education dummies is bashigh school education.

¢ Reference level for the occupation dummies isavhdillar worker.

4 Reference level for the sector of employment duasnis public employee.

° Reference level for the employer size dummies4semployees.

" Reference level for the region dummies is the @apiegion.

Considering first the sample of all employed in [Ea® (columns 1-4), it is seen that the charadtesis
related to the workplace are, not surprisinglyfdrythe most important determinants of EPHI ownigr.sh
Compared to public employees, the odds are havittdl Bre 10 times larger for individuals working for
independent public companies and 39 times largegprivate sector employees, holding all other olser
variables constant. The large odds ratio of privagetor employment for the propensity score that is
estimated based on the sample of all employed sttt strategy of implementing the propensityesco
matching estimator separately on the subsampleizdtply employed. The size of the firm measured in
terms of employees is also found to increase this ofl having EPHI. Compared to individuals working
in companies with one to four employees, the oddssurance ownership are almost 10 times larger fo
individuals who are employed at the largest workptawith more than 250 employees. Among the
sociodemographic variables, the odds of having Elklleases significantly with household income,
number of adults in the household, and age urgéréain point. Education level does not affect ddes

of having EPHI significantly, while the odds aregeapximately 0.60 times smaller for skilled workeursd
0.55 times smaller for unskilled workers compamedhe baseline category of white-collar workerse Th
odds of having EPHI are 0.5 times smaller for #&dents of the region of Northern Jutland compaved
individuals living in the capital area. Consideritigg health-indicators, the odds of having EPHI @&
times smaller for individuals with osteo- or rhedaid arthritis in the full model specification. @ththan
the negative and significant effect of arthritlserte are no substantial differences between tharidl the

reduced specifications of the propensity score.

Finally, Table 3 shows that restricting the sampded in the estimation of the propensity score fedim

employed (columns 1-4) to private sector employeekimns 5-8) produces very similar results.

5.2 Conditional mean independence

The identifying assumption of conditional mean ipeledence implies that after conditioning on the
propensity score, the use of health care is assureeithdependent of the process that leads to EPHI
coverage. It is argued in the following that thgsamption is plausible in the present study, gitren
comprehensive set of covariates used to estimatpriipensity score and the institutional settingBHI

in Denmark.
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The conditional mean independence assumption relieseveral partial assumptions to hold. For one
thing, it must be the case that individuals dojoposely select themselves into jobs with EPHEeHasn
some unobserved characteristic that is also agedardth the use of health care. Given the exigeia
comprehensive universal tax-financed health castesy and the fact that the value of EPHI makes up
only a very small share of the total compensatiamckpge in Denmark, it is argued that individuaks rat

expected to purposely select themselves into jothsEPHI.

Moreover, the decision to employ a given employesull not differ between employers who offer EPHI
and those who do not based on health variables dki@a those included in the estimation of the
propensity score. Given that employers are notwatbto ask questions related to health at any point
during recruitment and employment (The Ministryeghployment, 1996), it is considered unlikely that
the employers who offer EPHI are able to selecir ttimployees in a different manner than those not

offering EPHI based on unobservable health chaiiatites.

Considering next the employer’s decision to off&HE two opposite effects may be at play (Grepperud
and Iversen, 2011). On the one hand, it may bec#ise that companies with high sickness absence or
those operating in industries exposed to considlerabalth risks may be relatively more inclined to
purchase EPHI, i.e. adverse selection at the coyneael’® On the other hand, it is also possible that
companies using highly educated and specialisanlifalwvhich is hard to replace in the case of iknese
more likely to invest in the health of their empdeg by taking out EPHI, assuming that EPHI reduces
sickness absence. These effects are opposite leesiakisess absence decreases with the qualificatidn
education level of the employee in all sectorsmp®yment and for all available measures of sicknes
absence (Statistics Denmark, 2008). Empirical exédebased on company-level data from Norway
indicates that both of these effects may be prgSaiin et al., 2007). The occupational, educational, and
health-related covariates included in the estimatibthe propensity score are argued to accouninfust

of this company level selection.

Finally, it may reasonably be argued that the pelyainsured are not unobservably healthier becthese
have enjoyed preferential access to some typegaltthcare services over a long period of timeemiv
that EPHI did not gain foothold in Denmark until030

6 As for adverse selection at the individual levibis relationship is based on an assumption of asgtmic
information, implying that the price at which inance is offered to a company does not increaseopiopally with
expected payouts for the company.

" More specifically, Seim et al. (2007) found tHag probability of companies offering EPHI to somea of their
employees increases with company size and prbéitshare of younger employees, the education tfvbe staff of
employees, and operating in one of several indasstronsidered to be particularly exposed to hewslkis (including

building and construction, farming, forestry, anihimg).
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Based on these arguments, it is thus assumed Vorthnat there is no unobserved selection on beHalf o
either individuals or their employers. The sectwith robustness checks explores this issue furdimelr

presents some empirical evidence on the plausiloifithe conditional mean independence assumption.

5.3 Choice of matching algorithm

Several algorithms may be used to match treated camdrol observations based on the estimated
propensity score (see e.g. the reviews providedeokman et al. (1998a) and Smith and Todd (2005)).
The performance of the available matching algorittaepends largely on the data structure at hand. It
thus seems reasonable to try out a couple of agpesato test the sensitivity of our results witkpect to

the choice of matching algorithm. If we get simitasults by applying different matching algorithris
choice may be of minor importance. Should the teddiffer notably, further investigation is needad

order to identify the source of the disparity (Bt al., 2002).

We implement five different matching algorithms: &tw-one and five-to-one nearest neighbour matching
with replacement, kernel matching using the Epanig&olr kernel, and radius matching with caliper leve
0.1 and 0.01. These algorithms are asymptoticdkytical as they all become closer to comparing onl
exact matches as the sample size grows. In prathtieechoice of matching algorithm may nevertheless
affect the results in finite samples (Smith, 200Q@jth a sample of 2,636 individuals it is thus unaim

whether the choice of matching algorithm will afféfte results in this study.

Each algorithm involves tradeoffs in terms of besd efficiency. The nearest neighbour matching
algorithm matches each treated individual with eceffied number of nearest neighbours in terms ef th
propensity score. This approach minimises bias,fmreases the variance given that observationsr oth
than the chosen number of neighbours, which mayuiite similar in terms of the propensity score, lzae
disregarded. Increasing the number of neighbowgces the variance because more information is used
to construct the counterfactual for each indivigimit increases bias due to poorer matches onge/era
Matching with replacement allows each individuathe control group to be used in more than one imatc
which reduces bias but increases variance (SmidhTadd, 2005). Nearest neighbour matching faces the
risk of bad matches if the nearest neighbour isafaay. Radius matching responds to this problem by
imposing a caliper on the maximum distance allo@ed matching treated individuals with all controls
within this area. Treated observations with no hlegurs within the caliper are excluded from the
analysis, which is one way of imposing common supf@de main drawback of this algorithm is thasit
difficult to know a priori what levels of the caéipare reasonable. Finally, kernel matching contrtihe
counterfactual outcomes as weighted averages ehfally all individuals in the control group, withe
highest weight placed on controls with propenstiyres closest to the treated individual. This redube
variance because more information is used, butilplggacreases bias given that some of the indigldu
used to construct the counterfactuals may be badhes As for radius matching with caliper, the

drawback of kernel matching is that it involveshaice of kernel function and bandwidth that deteesi
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the amount of smoothing. The average of the outsdseveighted according to the density function of
the Epanechnikov kernel, using the default bandwidt0.06.

54 Matching quality

To establish the quality of matched pairs usedun estimation | follow the strategy of among others
Lechner (2002). | focus on matched control grougsved from the propensity score estimates based on
the full set of covariates and the reduced setovfidates excluding the health-related indicatéys.
shown in Table 4, the sample of employed contajA82l individuals with EPHI and 1,544 individuals
who rely exclusively on the tax-financed healthecgystem. The corresponding numbers for the ptivate
employed are 968 and 597 (columns 1 and 2). Hehedreated individuals make up 41.4 percent of the
employed sample and 61.9 percent of the subgroypiwdte employees, respectively, before matching
(column 3). The share of treated individuals owglte common support ranges from 0.57 to 1.09 perce
(column 8). The area of common support is assegsgrhically in Appendix A. Given that the share of
treated outside the common support is low, andttiedistributions of the propensity scores graphed
Appendix A do not give rise to concern, the overtaymdition is not expected to pose a problem in the
present study. Hence, the analyses of the balapcogerty as well as further estimations are refgii to

the region of common support.

Table4 Some summary measur es of covariate balancing before and after matching
L ogit L ogit , , Shar e of
No. of No. of Share of model modéd Me_d|an Me_d|an treated
treated 2 - bias bias .
treated controls pseudo R” pseudoR outside
before before  after
before after CS
1) 2) 3) 4) ) (6) ) 8
All employed
Full modd

NN, one-to-one
NN, five-to-one
Kernel (epan.)
Radius, cal.=0.1
Radius, cal.=0.01

Reduced modd
NN, one-to-one
NN, five-to-one
Kernel (epan.)
Radius, cal.=0.1
Radius, cal.=0.01

1,092 1,544 0.414

1,092 1,544 0.414

Privately employed

Full model

NN, one-to-one
NN, five-to-one
Kernel (epan.)
Radius, cal.=0.1
Radius, cal.=0.01

968 597 0.619
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0.357

0.354

0.240

0.027
0.012
0.008
0.010
0.009

0.018
0.008
0.006
0.009
0.007

0.031
0.011
0.007
0.011
0.011

3.989
2.309
2.444
2.698
2.434

5.617

3.350
2.212
2.072
3.577
2.182

6.599

4.167
2.779
2.065
2.177
3.160

10.046

0.57
0.57
0.57

0.91
0.91
0.91

1.09
1.09
1.09
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Reduced modd

NN, one-to-one 0.022 4.263 1.09
NN, five-to-one 0.008 2.756 1.09
Kernel (epan.) 968 597 0.619 0.235 0.005 12.598 2.117 1.09
Radius, cal.=0.1 0.008 2.224

Radius, cal.=0.01 0.005 1.985

The overall covariate balancing may be assessegédsforming balancing tests for the individual
covariates and by comparing the pseudofrBm the logit estimation of the propensity scared the

median absolute standardized bias obtained befodeafter matching, respectively. Balancing tests
performed separately for each covariate includethénestimation of the propensity score are avigilab

from the author upon requést.

The pseudo Rindicates how well the covariates explain the phility of treatment. After matching, the
covariates should have no explanatory power facsien into treatment. The estimations in Tabld&s
that the pseudo Fstatistics drop from between 23.5 and 33.7 perbefare matching (column 4) to 3.1
percent or less after matching (column 5) for pédfications. This indicates that matching haseaded

in balancing the covariates between the treated thied control groups for all propensity score

specifications.

Following Rosenbaum and Rubin (1985), the standadddifference for a single covariei= before and

after matching is calculated as follows:

X, =X
B ) =1000 10
before(xl) \/Vl(xi)+V2(Xi)/2
_ Ko ~ X
B, (x ) =100 —=2_Ziom
)00 72

where x, denotes the sample means for the subsample ¢édreg, denotes the sample means for the

(11)

subsample of controls, both as a percentage cfghare root of the average of the sample variatiohe

treated and non-treated groups. The post-matchiagdardized differenceBaﬂer(x) is restricted to

consider only treated individuals that fall withime area of common support. Table 4 showsntedian
absolute standardized bias taken over all the @tearincluded in the estimation of the propensigre
before and after matching. The standardizationaallfor comparisons across variables and, for angive

X, , comparisons before and after matching.

'8 In summary, the balancing checks performed seglgréir each covariate showed that the groupsesftéd and
controls do not balance on several covariates whatthing is performed using the one-to-one neareigthbour
matching algorithm and on a few covariates whengusle five-to-one nearest neighbour matching #lyor The
balancing property is typically satisfied for atinables when matching is performed by the kermethe radius

matching algorithms.
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Across propensity score specifications and studgufations, matching reduces the median absolute
standardized bias by approximately 30 to 80 perc€he largest bias reductions are found for the
subsample of privately employed. The theoretidatditure does not seem to provide any formal daiter
by which to judge the size of the standardized (iecker and Muendler, 2008). However, the absolute
level of median bias after matching of 2.065 to68.2column 7), depending on model specification and
matching algorithm, is in the same range as othieramconometric evaluation studies (e.g. Lechner
(2002), Sianesi (2004), and Becker and Muendle@&P0 Across specifications of the propensity score
the median absolute standardized bias is condigtitiimized for five-to-one nearest neighbour dhd

kernel matching algorithms.

6 Averagetreatment effects
Table 5 shows the estimates of how EPHI affectspitubability of having had any physiotherapist,

chiropractor, psychologist, specialist, and amlmujatontacts and hospitalisations within the prasid2
months for the sample of all employed for the vasianatching algorithms implemented in the previous
section. Table 6 shows the corresponding resultthtosubsample of private sector employees. Estgna
obtained by ordinary least square (OLS) regressidrealth care use on the same set of covariatesess

in the estimation of the propensity score are edported for comparison. The ATT is considerededhe
appropriate parameter of interest here, givenithatneither feasible nor policy relevant to impdsPHI

on the entire group of employed.

The ATT estimates presented in Table 5 are largeignificant at the commonly considered levels of
statistical significance. However, it is noted tkia¢ estimates of the effect on the probabilityhafing
used physiotherapy and chiropractic care in theipus 12 months are insignificant but positive hath
specifications of the propensity score and acrignatching algorithms. A similar pattern appliesthe
effect on having had one or more contacts to spstsiaambulatory treatments, and hospitalisations,
where the majority of the estimates are also pesiut insignificant. The ATT estimates of EPHI the
probability of having had one or more psychologmttacts do not differ significantly from zero azek
predominantly negative. Table 6 shows that ingjstin a perfect match in terms of sector of emplayme
changes the results somewhat. Along with TableeSettidence presented in Table 6 thus suggests that
some unexplained variation between public and prFiv@mployees remain after conditioning on the
propensity score. The ATT for any ambulatory cotggcolumn 5), such as examinations, scans, same-
day surgery, and control visits, reaches statissigmificance for all matching algorithms. In pauiar,
EPHI is found to increase the probability of havimd any ambulatory contacts within the previous 12
months by approximately 6-7 percentage pointstersubsample of privately employed. This effecttmus
be interpreted in relation to the baseline prolitgbibtf having had any ambulatory contacts for the

privately employed without EPHI, which is seen iable 6 to be 22.4 percent. Thus, EPHI increases the
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probability of having had any ambulatory contactthim a 12 month period from 22.4 percent to around
28-29 percent’

Table5 Average treatment effectson thetreated (ATTs) for all employed (n=2,656)

Physioth. Chiropr. Psychal. Specialist  Ambulatory Hospitali-
contacts contacts contacts contacts contacts sations
ATT ATT ATT ATT ATT ATT
(Std.err.)  (Std.err.) (Std. err.) (Std. err.) (Std.err.)  (Std.err.)
1) (2) 3) (4) (5) (6)
Full model®
OLS regression 0.033 ~* 0.012 -0.007 -0.013 -0.004 0.001
(0.019) (0.017) (0.012) (0.022) (0.022) (0.015)
NN, one-to-one 0.035 0.011 0.008 -0.004 0.057 * 0.017
(0.033) (0.029) (0.019) (0.037) (0.031) (0.019)
NN, five-to-one 0.023 0.014 0.004 0.034 0.033 0.023
(0.029) (0.025) (0.015) (0.031) (0.028) (0.018)
Kernel (epan.) 0.029 0.016 -0.001 0.026 0.038 0.017
(0.024) (0.021) (0.014) (0.026) (0.023) (0.015)
Radius, cal.=0.1 0.028 0.014  -0.005 0.023 0.033 0.018
(0.023) (0.020) (0.014) (0.027) (0.027) (0.018)
Radius, cal.=0.01  0.031 0.018 0.001 0.019 0.043 0.021
(0.025) (0.022) (0.015) (0.030) (0.029) (0.019)
Reduced model®
OLS regression 0.028 0.009 -0.007 -0.016 -0.008 -0.003
(0.020) (0.017) (0.012) (0.023) (0.022) (0.015)
NN, one-to-one 0.044 0.016 -0.018 -0.012 0.029 0.021
(0.037) (0.027) (0.017) (0.037) (0.032) (0.021)
NN, five-to-one 0.020 0.027 -0.002 0.014 0.032 0.011
(0.033) (0.026) (0.015) (0.032) (0.027) (0.018)
Kernel (epan.) 0.023 0.013 -0.003 0.016 0.032 0.016
(0.026) (0.023) (0.014) (0.027) (0.024) (0.024)
Radius, cal.=0.1 0.020 0.009 -0.007 0.008 0.026 0.018
(0.023) (0.020) (0.014) (0.027) (0.027) (0.017)
Radius, cal.=0.01  0.027 0.020 -0.001 0.015 0.036 0.019
(0.025) (0.022) (0.015) (0.030) (0.029) (0.019)
Baseline prob. 0.159 0.117 0.057 0.277 0.265 0.093

* significance at 10 percent level; ** significamat 5 percent level; *** significance at 1 perclavel. Standard
errors for the ATTs are bootstrapped with 300 wpions.

19 Using the number of visits as outcome resulted @imilar pattern, the only substantial differenbeig that the
ATT on the number of ambulatory contacts are stedily significant at the 10 percent level for themple of all
employed and that sign of the ATT on the numbechafopractor contacts turns negative (but reniasignificant)

across all specifications of the propensity scaor@ matching algorithms. These results for numbecasitacts are

available from the author upon request.
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& Full model refers to the specification of the progity score including sociodemographic and emplogiated
characteristics, health-related indicators, anibreg variables.

® Reduced model refers to the specification of tilipensity score including sociodemographic and eysstrelated
characteristics, and regional variables.
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Table6 Averagetreatment effectson thetreated (ATTs) for the privately employed (n=1,565)
Physioth. Chiropr. Psychal. Specialist Ambulatory Hospitali-
contacts contacts contacts contacts contacts sations

ATT ATT ATT ATT ATT ATT
(Std.err))  (Std.er)  (Std.er))  (Std.err) (Std.er) (Std.err))
) 2 3) 4) ®) (6)

Full model®

OLS regression 0.022 0.018 -0.010 -0.005 0.033 0.020
(0.024) (0.021) (0.014) (0.027) (0.026) (0.017)

NN, one-to-one 0.018 0.019 -0.017 0.028 0.066 * 0.044
(0.038) (0.034) (0.021) (0.042) (0.034) (0.025)

NN, five-to-one 0.023 0.023 -0.010 0.027 0.064 ** 0.026
(0.032) (0.028) (0.018) (0.036) (0.030) (0.021)

Kernel (epan.) 0.022 0.019 -0.007 0.023 0.063 ** 0.026
(0.028) (0.026) (0.016) (0.030) (0.028) (0.018)

Radius, cal.=0.1 0.026 0.009 -0.010 0.024 0.058 ** 0.027
(0.026) (0.023) (0.016) (0.031) (0.029) (0.019)

Radius, cal.=0.01 0.029 0.021 -0.006 0.021 0.069 ** 0.031
(0.029) (0.025) (0.018) (0.035) (0.032) (0.021)

Reduced model®

OLS regression 0.019 0.017 -0.010 -0.006 0.032 0.016
(0.024) (0.021) (0.014) (0.027) (0.026) (0.017)

NN, one-to-one -0.026 0.009 0.002 0.006 0.074 ** 0.040
(0.036) (0.031) (0.021) (0.041) (0.034) (0.024)

NN, five-to-one 0.011 0.027 -0.011 0.027 0.064 ** 0.026
(0.032) (0.029) (0.018) (0.037) (0.028) (0.022)

Kernel (epan.) 0.020 0.020 -0.009 0.017 0.057 ** 0.023
(0.029) (0.024) (0.016) (0.030) (0.028) (0.017)

Radius, cal.=0.1 0.019 0.008 -0.011 0.014 0.055 * 0.027
(0.026) (0.023) (0.016) (0.031) (0.029) (0.019)

Radius, cal.=0.01 0.018 0.022 -0.009 0.026 0.062 ** 0.024
(0.028) (0.025) (0.018) (0.033) (0.031) (0.021)

Baseline prob. 0.171 0.124 0.057 0.285 0.224 0.080

* significance at 10 percent level; ** significamat 5 percent level; *** significance at 1 perckavel.

Standard errors for the ATTs are bootstrapped 88 replications.

& Full model refers to the specification of the pogity score including sociodemographic and emplogiated
characteristics, health-related indicators, anibreg variables.

® Reduced model refers to the specification of tfe@ensity score including sociodemographic and egestrelated
characteristics, and regional variables.

The estimates obtained by OLS regression and psitgescore matching are noted to differ somewhat,

although both methods result in estimates thatlangely insignificant. As previously mentioned the

method of matching differs from linear regressionthat it avoids functional form assumptions and

222



CHAPTER 4

restricts estimates to controls and treated witommon support. Moreover, it has been pointed gut b
among others Angrist and Pischke (2009) that tlherhethods differ in the weights used to combine the
covariate-specific effects into a single averageotf While matching uses the distribution of coatas
among the treated to combine the covariate-spesstimates into an estimate of the effect of treatnon

the treated, regression produces a variance-weigiterage of the effects. In this way matching puts
most weight on covariate cells containing those \ale most likely to be treated, while regressiots pu
most weight on covariate cells where the conditimagiance of treatment status is largest, i.e.ralibe
number of treated and controls is equal. Considetite assessments of common support provided in
Table 4 and Appendix A, it is unlikely that commsupport problems are the main driver of the obgkrve
difference. It may thus be the case that the diffee is due to OLS regression being more restei¢hian

matching after all.

Finally, it is noted that the tradeoffs in terms lwés and efficiency that are involved in the vasio
matching algorithms (discussed in the previousieectre evident from Tables 5 and 6. In partiguitais
seen that using more information to construct thenterfactuals reduces the variance but incredmes t
bias of the estimates due to poorer matches orageeConsidering the standard errors of the essnat
obtained by nearest neighbour matching, the vagiatecreases as the number of neighbours used to
construct the counterfactual outcome increasegwite for radius matching, where the variance degps
the size of the caliper increases. The kernel nragchlgorithm, which uses potentially all the indivals

in the control group to construct the counterfalctwsicomes, is also seen to produce standard errtine
lower range of the scale but with possibly largersb However, given that the statistically sigrafit
estimates obtained by matching do not differ muelpethding on the matching algorithm (the ATT
estimates for ambulatory contacts among the plivaimployed reported in Table 6 range from 0.055 to

0.074), the tradeoff between bias and efficienaysdaot seem to be of crucial importance in thidystu

7 Robustness checks

This section assesses the robustness of the resthitsespect to the conditional mean independerice
the insurance plan, which is the main identifyisguwmption. The maintained assumption of conditional
mean independence implies that after conditionimgtloe propensity score, the outcomes must be
independent of assignment to treatment, i.e. treatrshould be unrelated to unobserved variableshwhi
may also affect the outcome. For an unobservedbigrito be a source of selection bias, it must thus

affect the probability of treatment as well as dlécome.

For the analysis of how EPHI affects the use ofeced health care services, this identificationtsta
relies on several partial assumptions to hold. dvahg the approach of Barros et al. (2008), the
robustness of these assumptions is assessed bipguegressions of several variables, which magcaff

both the probability of having EPHI and the usé@élth care, on the reduced set of covariatesdedun
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the estimation of the propensity score and an ERitimy. The variables considered in this sectiorewer
not included in the estimation of the propensitgreceither due to endogeneity concerns, i.e. thay t

may be affected by EPHI status, or because there mecompelling reason as to include them.

First, it must hold that the employers who offetHERlo not select their employees in a different mean
than those not offering EPHI based on health viggathat are unobservable to the researcher. Afong
similar line, it must be the case that individualso expect to use more health care services deeatett
themselves into jobs that offer private health iasge. As argued previously, the value of privatalth
insurance makes up a negligible small share otdt& compensation package (less than 0.5 perdent o
the average money wages for the permanently enghlooreover, given that EPHI is mainly a private
sector phenomenon; many other characteristicsiwdtprsector jobs, such as wages and fringe berigfit
general, may well be expected to have more inflaentthe choice of job. Nevertheless, there istht
theoretical possibility that those who expect te usore health care, e.g. because they are sickeg m
focused on health, or more risk averse, are mkedylio end up in jobs offering private health iresce.

In order to investigate whether the privately irgliare more focused on health or more risk avése t
their counterparts without EPHI, linear regressiohseveral risky lifestyle habits and preventiviors

are run on the reduced set of covariates and theél ERmmy. These regressions show that after
controlling for the reduced set of covariates,dhsup of individuals with EPHI do not differ sigigéntly
from those without EPHI with respect to smokinginkiing, exercising habits, bicycle helmet use,
influenza vaccinations, and participation in scregrprograms for cervical- and breast cancer among
women. Likewise, regressions of self-reported foianand health-related risk preferences (measomeal
scale from one to ten) on the reduced set of catemiand the EPHI dummy did not reveal any

statistically significant relationships.

Second, for the assumption of conditional mean peddence to hold, it must be the case that the
privately insured are not unobservably healthighee due to advantageous selection or cream-skigmi
by insurers, or because they have enjoyed mores yggsreferential access to some types of healtd ca
services. If this was the case, the privately iedundividuals would use less health care senibas
their counterparts without EPHI. Given that EPHI dbt gain foothold in Denmark until 2003, we dd no
expect the insurance policies to have affectedhdbalth of the insured just yet. This expectation is
supported byunning a logistic regression of a dummy varialliefoor or very poor self-assessed health
status (versus fair, good, or excellent health) afidear regression of the standardised measuneaith
EQ-5D on the reduced set of covariates and the ERHImMy. The coefficient for having EPHI was not

significantly different from zero in any of thesgditional regressions.

Third, there may be argued to be company levekseleinto EPHI in addition to that captured by the
occupational status of the employee and by emplsigerand sector. This issue is investigated byingn

various logistic regressions of trade union affiie on the reduced set of covariates and the EPHI
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dummy. In several of these regressions, the caefidor having EPHI is statistically significaf®dverall,

the regressions revealed a negative relationshipdes EPHI coverage and membership of a trade union
in the federation of trade unions for workers (&viated by LO) or the federation of trade unions fo
professional and managerial staff graduated froieusities (abbreviated by AC) relative to othexdie
unions or no union. This indicates that some compawel selection remains after conditioning on the
propensity score. In relation to this, it is nothkdt LO have not had EPHI high on their agenda when
negotiating contracts, and they have a large stfaneurly paid workers among their members, who are
traditionally less likely to be offered EPHI thamgloyees in companies primarily employing salaried
workers. Although several occupational and emplogiated variables are included in the estimatibn o
the propensity score, it thus appears that thesables do not completely capture the existingetdéhces

between occupational groups.

In order to assess the possibility that the obskeffect of EPHI on the use of ambulatory carerigesh

by additional company level selection (as indicdtgdhe negative relationship between EPHI coverage
and membership of a trade union in LO or AC), tHETA presented in Tables 5 and 6 are re-estimated
including trade union affiliation in the propensggore. Including trade union in the propensityreds
found to reduce the effect of EPHI on the probgbitf having had any ambulatory contacts within the
previous 12 months from 6-7 percentage points fopgrcentage points for the subsample of privately
employed. This implies that at least part of theesbed effect of EPHI on the use of ambulatory ¢aire
attributable to company level selection into EPtHaddition to that captured by the occupationdustaf

the employee and by employer size and sector. Henvélve estimated effect for ambulatory care remain
positive and statistically significant at the 10qant level for the subgroup of private sector expés

across all matching algorithms.

The full results of the various regressions andchiag estimators discussed in this section arelaai

from the author upon request.

Summing up, the conditional mean independence gssamis inherently untestable. The empirical
evidence provided here indicates that possibleatitmhs of the conditional mean independence
assumption are most likely on the company levdl, thiat unobserved heterogeneity may bias the sesult
somewhat upwards. However, the vast majority of émepirical evidence does not contradict the
identifying assumption; as a matter of fact it segjg that the conditional mean independence asgrmpt

is plausible.

8 Conclusion and discussion

This paper analyses how EPHI affects the use ofrealvhealth care services in Denmark. In a policy
context, the answer to this question adds to oandedge of the extent to which private health iasice

that primarily duplicates the coverage providedabyniversal tax-financed health care system geeerat

225



CHAPTER 4

inequity in the use of health care. The resultthefstudy are of relevance to the various countrigs
universal health care systems and duplicate privatdth insurance; in particular the Danish heattte

system where EPHI is tax-exempted and thus imlglisitbsidised.

The overall maintained hypothesis deduced from ecoo theory is that EPHI increases the use of
covered health care services, all else equal.titistnal barriers such as the use of gatekeepeds an
restrictions in the coverage provided by the pevasurers may, however, moderate the effect. Aevev
of the empirical literature shows that the effecpiavate health insurance on health care userdifieross
types of health care services and institutionalirget as well as possibly also with the econometric

methods applied.

The ATTs for the total sample of occupationallyigetshow that EPHI does not significantly affeat th
probability of having had one or more hospitalisasi, physiotherapist, chiropractor, psychologist,
specialist, or ambulatory contacts within the 12nthe prior to the interview. However, there is a
tendency towards a positive effect on the use gbiogltherapy and chiropractic care, where the estisna
are positive but insignificant across all speciimas of the propensity score and matching algorg#hA
similar pattern occurs for specialist and ambulatwntacts and hospitalisations, where the majarity
the estimated ATTs are positive. Restricting the@a of analysis to the privately employed chartes
results somewhat. In particular, EPHI is foundrtoréase the probability of having had any ambuwator
contacts within the previous 12 months by 6-7 pstage points in addition to the baseline probaboit
22.4 percent for the subsample of privately empdoyehe somewhat different results for the sample of
privately employed indicates that some unexplainediation between public and private sector
employees remain after conditioning on the propggnstore. Such differences may be attributable to
among other things differences in the skill mix thie workforce and the pay and conditions of
employment between the two sectors, which are owiptetely captured by the variables included in the
propensity score. Moreover, it is possible thatfdet that only very few public employers offer ERB

their employees increases the uncertainty of ttimates which include public employees.

The finding that EPHI increases the use of ambofat@mre, such as examinations, scans, same-day
surgery, and control visits, among private sectopleyees corresponds well with the classificatiédn o
EPHI as primarily duplicate in relation to the f&xanced health care system and the fact that 63epe

of the total gross compensations paid out by thrangercial insurers were allocated towards operations
and the like in 2009 (The Danish Insurance Assmeia010).

The predominantly positive but insignificant estiesaof how EPHI affects the use of the remaining
health care providers may reflect the use of g&tedes as well as restrictions in the coverage geavby
the commercial insurers. Moreover, it must be sedghat this study considers only the probabdity
having had any contacts within a 12 month periddjoes not differentiate between tax-financed and

privately paid contacts. Hence, another possibid, @erhaps more likely, explanation of the absevice
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significant effects of EPHI is that of substitutjore. that duplicate EPHI shifts the use from fimanced

contacts to privately paid contacts, while theltase of health care stays the same.

The study is subject to several methodological iciemations and limitations, some more importanntha
others, which are discussed in the following. Cdesng first the data, the use of data collectadguan
internet-based questionnaire constitutes a sodrb@s if the individuals who can be reached thiotlge
internet differ from those without internet accessthe characteristics that are subject to invastg.
The use of an internet-based questionnaire is, enweot expected to be a major issue in this study
given that 86 percent of the Danish population hddrnet access in their homes in 2009 (Statistics
Denmark, 2009a). In addition, the percentage witternet access is most likely higher among the
occupationally active, to whom the analysis is rietetd. Along a similar line, the identification of
respondents through YouGov Zapera’'s Denmark pamastitutes a weakness of the study if the panel
members differ from the remaining population on tlevant characteristié While none of these data
issues can be dismissed with complete certaintg, however, worth noting that there are no intiice

that the sample deviates from the population oardi&d characteristics (Kiil and Pedersen, 2009).

The definition of treatment in studies of how pti&dnealth insurance affects the use of coveredteal
care services is not straight forward. In accordanith what is common practice in the empirical
literature, this study defines treatment as EPHikcage, i.e. potential use of private care. Anraitive
approach would be to define treatment as actuabfipeivate care, given that this is the channebulgh
which EPHI is expected to affect the total use edilth care services. However, defining treatmentsas

of private care would make it very hard to justitfie assumption of selection on observables. As a
consequence of this, and in order to comply with literature, treatment is defined as having EPHI.
Moreover, the use of self-reported data on healtie cise as outcome also calls for a brief discassio
Based on the findings of a review of the empiridarature on the use of self-reported health cai
(Bhandari and Wagner, 2006), some extent of undertieg is expected to be present in the datatlaad
estimates for the use of inpatient care are exgdot®e more precise than those for outpatient Gdre

inaccuracies are, however, not expected to biasethdts of this study in any particular direction.

Considering next the choice of econometric mettioele are advantages as well as disadvantagesdelat
to the method of matching in general and properssibye matching in particular. At the general leite
possible that the stable-unit treatment assumptiayn not hold. For one thing individuals with EPHayn
release capacity in public hospitals, thereby iftatihg quicker access for those who rely exclugiven

the tax-financed health care system. If this is tlase, the treatment effect for individuais not

2 An additional, although somewhat hypotheticalyéssiith the identification of respondents througkbvpanels is
that when it is possible to enrol in the panel oroluntary basis (i.e. some non-probability basseh@ing occurs),
the established principles of statistical infereace in theory not applicable (Couper, 2000). Hasvethe practical

importance of some extent of voluntary enrolmeni@b panels has yet to be assessed.
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independent of the treatment status of the othdivioluals. However, EPHI may also bring along desli
in the indications for treatment, such that theac#ty in the public hospitals remains unchangeéwan
decreases (Propper and Green, 2001). In the cooftéx¢ Danish health care system, there is noeene

as to which effect dominates.

The general advantages of matching estimators lseacterised by avoidance of the functional form
assumptions which are implicit in parametric estor® emphasis of common support, and most
importantly by the lack of need for exclusion rigions. On the negative side, the inherently uatsde

assumption of conditional mean independence postmlenge. In addition, an obvious shortcoming is

the lack of estimates of the effects of exogenaugbles other than the treatment.

Regarding the decision to match on the propensityes the choice of whether to match on the cotesia
or the propensity score is not theoretically cleatr-On the one hand, matching on the propensdgesis
practical in finite samples when the covariate eedias a high dimension or there are continuous
variables among the covariates. One the other hadjariance of the estimator increases by thianee
contribution of the propensity score when this etdbe estimated, as is usually the case. Detjdte
matching on the covariates does not necessarilyrddaenmatching on the propensity score, given tthat

additional variance may be arbitrarily close tooz@tleckman et al., 1998b).

Finally, there are many choices associated withirtiidementation of matching estimators in general a
propensity score matching in particular. Each choimay affect the final results and thus requiresefoa
consideration. The present study seeks to comply tis drawback of the method by considering saver
specifications of the propensity score and presgntésults for two propensity score specificatiansl
several matching algorithms. In this way, the dévisi of the results with respect to the variotmices is
assessed. Moreover, the identifying assumption afidigional mean independence is thoroughly
discussed, and some empirical evidence in favouh®fassumption is presented. These features of the
study place great confidence in its main conclusitiat EPHI induces some extent of moral hazathdn
use of ambulatory care among private sector empkyhereby generating horizontal inequity in tee u
of this type of health care, while the probabiliof having had one or more hospitalisations,
physiotherapist, chiropractor, psychologist, or ciglést contacts within the 12 months prior to the

interview is not significantly affected by EPHI.
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Appendix A Common support

Given that the propensity scores were found todyg gimilarly distributed across the various matghi
algorithms, this appendix contains only the resfdtsone-to-one NN matching with replacement. The
corresponding graphs for five-to-one NN matchingthwreplacement, kernel matching using the

Epanechnikov kernel, and radius matching with ealipvels 0.1 and 0.01 are available from the autho
upon request.

Fig. 1 Propensity scoresfor treated and non-treated (all employed, full modéd)
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Fig. 2 Propensity scoresfor treated and non-treated (all employed, reduced mode!)
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Fig. 3 Propensity scoresfor treated and non-treated (private sector, full model)
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Fig. 4 Propensity scoresfor treated and non-treated (private sector, reduced model)

0 2 4 _ 6 8 1
Propensity Score
I untreated I Treated: On support

I Treated: Off support

237



CHAPTER 5

The effect of private health insurance on the usef diealth care services:
A comparison of identification strategies

Astrid Kiil *°
Jacob Nielsen Arendtt

@ Research Unit of Health Economics, Institute dblRLHealth, University of Southern Denmark
J.B. Winslgwsvej 9B, 1st floor

5000 Odense C

Denmark

® Corresponding author
Phone: +45 6550 3964

E-mail: kii@sam.sdu.dk

Abstract:

This study estimates the effect of private heat$urance on the use of health care services using f
fundamentally different identification strategid3:Joint parametric modelling relying on functiofiaim

and an instrumental variable, 2) propensity scoetching relying on selection on observables, 3) a
standard univariate parametric estimator relyingfamctional form and selection on observables and
finally 4) non-parametric bounds using weaker aggtions. The empirical analysis focuses on an
institutional setting where empirical findings aséll limited; namely on voluntary private health
insurance that is complementary to a universalffiteeiced health care system. We find evidence of a
positive and significant incentive effect of prigathealth insurance on the use of dental care,
physiotherapy, and chiropractic care, irrespeativéhe method applied. For the use of ambulatorg ca
the effect is insignificant, while the results diffacross methods for general practice and préiserigrug
use.
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CHAPTER 5

1 Introduction

This paper addresses whether private health inserencreases the use of health care services.ighis
crucial question both from the perspective of uatderding the behavioural responses that lead to the
purchase of insurance and the responses that ntguitgelf induces on health care use, and thus fhe
perspective of understanding the extent to whicuriance is a key contributor to the increasingtheal

care costs observed in many countries.

A number of novel theoretical contributions in ecomncs predict that private health insurance in@sas
the use of covered health care services. The niest is probably that private health insurance oesu
moral hazard in the use of health care servicew/foch the demand is price elastic by lowering thee

that patients are facing at the point of use, theteading to higher utilization levels (Arrow, 1R&Pauly,
1968). In addition to moral hazard, private heaitburance may also increase the use of health care
through financial risk reductions, i.e. becausedbsired level of utilization is greater under fimancial
certainty created by insurance than under unceytéile Meza, 1983; Vera-Herndndez, 1999), an income
transfer effect (Nyman and Maude-Griffin, 2001; Rad968), and supplier-induced demand (Evans,
1974). These four channels through which privasdthénsurance may increase the use of coveredhheal
care services are referred to collectively as tleritive effect of private health insurance in phesent

study.

Empirically, it is, however, not straight forwar identify the causal effect of private health irmsce on

the use of health care services, as both the dacieitake out private health insurance and theofise
health care are determined by a multitude of cateel and often unobserved factors, which may cause
insurance status to be endogenous in models ofhheate use (Cameron et al., 1988). The dominant
theoretical explanation for the possible endoggraiinsurance status in models of health careisisae

of self-selection. When private health insurancpuschased on a voluntary basis, individuals magcse
themselves into private health insurance, eitheeisgly based on their risk type (Rothschild arigligt,
1976) or advantageously based on their risk tymkpmeference (de Meza and Webb, 2001; Finkelstein
and McGarry, 2006; Hemenway, 1990). In additiontitese demand driven issues, supplier driven
selection may arise through screening of applicptdhe private insurance companies, althoughhtass

not received much attention in the literature (Gouolet al., 1995).

The purpose of this paper is to discuss and congitieeent methods by which we can identify the galu
effect of private health insurance on the use dilthecare services covered by the insurance. Four
fundamentally different identification strategiese aapplied: Joint parametric modelling relying on
functional form and an instrumental variable, prmg® score matching relying on selection on

observables, a standard univariate parametric asimrelying on functional form and selection on
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observables and finally non-parametric bounds usiagker assumptions. This multi-facetted approach
allows us to examine how the estimated effect sfiiance varies with different untestable assumstion
The use of non-parametric bounds is a promisingtarely applied method that allows further scrtirf

the identifying power from separate sets of assiompton behaviour, instrument validity, selectiangd

functional form.

The paper focuses on a particular institutionairsgeivhere empirical findings are still limited; maly on
voluntary private health insurance that is completagy to a tax-financed health care system with
universal access. The empirical analysis is basemiBanish dataset recently collected specifidaliythe
current study. The Danish health care system idicpdarly suitable for empirical analysis of
complementary health insurance due to the dominaficene supplier offering highly standardized

insurance plans.

We consider the impact of holding health insurafdenmark’ on the main services that it covers:
Prescription medicine, dental care, physiotherapjropractic care, and ambulatory care. The effect
general practice is also included to consider tlesgnce of public moral hazard effects. Irrespecti/
method, we find a positive and significant inceatigffect of insurance on the use of dental care,
physiotherapy and chiropractor, and an insignificeffect on ambulatory care. For general practiog a
prescription medicine, results differ across meghoHffects from models relying on selection on
observables are similar and smaller than the joiatlel. It is shown by means of bounding that the
exclusion restriction does not have much identidypower, that strong assumptions of selection do no
rule out incentive effects and that one set of lkguidentifies a positive sign of the average tresm

effect of insurance for all outcomes.

The paper proceeds as follows. Section 2 reviegafiproaches taken in the empirical literature ingek
to identify the effect of private health insuranme the use of health care services and provideg som
background information about voluntary private teaisurance in Denmark. Section 3 describes tkee da
used in the empirical analysis. Section 4 accofamtthe econometric methods. The results are regarnt

section 5 and discussed in section 6. Section Zledes.

2 Background

2.1 The empirical literature
There is a large and growing empirical literatugeling to identify the effect of private healthursnce
on the use of health care services. This sectiausiEs on the identification strategies used in the

literature.
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The most far-reaching study of the impact of ineueaon health care use to date is the RAND Health
Insurance Experiment, which randomly assigned aqymately 6,000 US citizens to insurance plans with

varying levels of cost sharing (Manning et al., 798

The greater part of the empirical literature iswhweer, based on observational data. A few studie® h
estimated the effect of private health insurancéhenuse of health care services using varioustadata
models, treating insurance as exogenous i.e. elyinselection on observables, using extensivedfets
control variables to mitigate potential selectidasb(Christiansen et al., 2002; Pedersen, 200%il8ta
2001). Along a similar line, Barros et al. (2008yued that selection on observables is plausibkien
context of private health insurance given exclugite civil servants and their dependents in Paatugnd

applied a matching estimator.

In the larger share of the literature, the potémgralogeneity of private health insurance statusiken

into account by using various bivariate modellingategies, including joint estimation of insurarased
health care use (Buchmueller et al.,, 2004; Schakketeal., 2010) and various two-stage estimation
procedures (Cameron et al., 1988; Coulson et @@5;1Harmon and Nolan, 2001; Hofter, 2006; Holly et
al., 1998; Riphahn et al., 2003; Savage and Wrigh@3; Schellhorn, 2001; Vera-Hernandez, 1999).
Jones et al. (2006) identified the effect of prvhealth insurance using both joint estimatiomstirance
status and health care use, and binary probit aatdhimg estimators assuming exogeneity of insurance
The functional forms applied in the various modefihealth care use are generally determined by the
nature of the dependent variable as well as cortipot convenience rather than explicit theoretical

considerations.

When the model of insurance choice is non-linda, arious bivariate models of insurance choice and
health care use are in principal identified by tiomal form due to non-linearity in the structuretbe
error terms. It is, however, preferable (and regplin the linear case) to find an instrumentalalas, i.e.
one or more variables affecting the probabilityhafing private health insurance (the relevance itionl
but not the use of health care services (the exrluestriction) from the utilization equation forore
robust identification. In the following, the instnents for health insurance used in the empiritaddture

to date are summarised and discussed.

Holly et al. (1998) used age squared and body ritadesx squared as instrumental variables without
providing any explicit justification for their vality. Schellhorn (2001) used differences betweelisSw
cantons regarding the availability of private hiedlisurance and premium levels for identificatién.
number of studies used different socioeconomicasttaristics as instrumental variables. Buchmueiter
al. (2004) excluded an indicator of public sectmpioyment from the utilization equation. This régton
was argued to be theoretically valid given thatpailblic employees are offered private health inscea
contracts and most of them take up these contratiiée public sector employment is not expected to

impact neither health status nor the use of cadéeH(2006) used dummies for being self-employed
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permanent job, and a measure of risk as instrumheatibles for insuranceVera-Hernandez (1999)

used measures of social class, occupation, and $om@eaction terms as instrumental variables for
insuranceHarmon and Nolan (2001) used education as instrtaheariable. Finally, Jones et al. (2006)
used lagged information on whether individuals heckess to employer-provided free or subsidizedineal

care or insurance as instrumental variable forgbely paid insurance.

The majority of the studies did not provide any lep theoretical justification for the untestable
exclusion restrictions; thereby emphasizing thenppoiade by Barros et al. (2008) that theoreticeadlijd
instrumental variables are hard to find when sagkinidentify the effect of private health insuranmn
health care use. We find it fair to say that thexereason to be skeptical towards the validity of
socioeconomic variables as instrumental variabbesirfsurance in health care use models. Numerous
studies have found that such variables are intimatéated to health care use (e.g. Doorslaer.€2aD4)

and Fletcher and Frisvold (2009)). Similar concerosld be made about prior access to health care or

other insurance types as instrumental variables.

Another branch of the literature relied on diffdreratural experiments, which could provide platesibl
exogenous variation in insurance status withoutrétécal justification. Chiappori et al. (1998) idiied

the effect of private health insurance on the uslealth care services using exogenous variation in
coverage stemming from a policy change which ingptigat one subgroup was exposed to a 10 percent
copayment-rate for physician services while no geaoccurred for another subgroup. Along a similar
line, Ruthledge (2009) used variation in healtpidfers across employers in the US to separate the
effects of moral hazard and adverse selection. Asateet al. (2011) exploited a sharp change in
insurance coverage rates in the US that occurs yeng adults age out of their parents’ insurarlaag
and used a regression discontinuity design to estinthe effect of private health insurance coverage
Kaestner and Khan (2010) estimated the effect einaginto prescription drug coverage under Medicare
Part D on the use of prescription medicine and theehre services using difference-in-difference

regression.

Finally, Gerfin and Schellhorn (2006) estimated #panametric bounds around the effect of different
levels of deductibles in the basic health insuranc8witzerland on the use of health care undeiouar
assumptions. They relied on bounds developed byskiasnd Pepper (2000) that presumed a priori

knowledge of the sign of the treatment effect carabtiwith exclusion restrictions.

2.2 The Danish health care system
The Danish health care system is a comprehensivénanced system with universal access. General

practitioner and specialist care, out-patient arouny care as well as hospitalisations are frebeapoint

! The measure of risk was defined by an interadtietveen the number of individuals depending orhtébed of the

household and a continuous score based on agacexs provided by one of the largest insurertiénrharket.
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of use for all citizens. General practitioners astgatekeepers in the sense that in most casderaalre

from a general practitioner is needed to be ablet@ss more specialised treatment.

There is substantial private copayment for aduittalecare, prescription medicine, glasses and cbnta
lenses, physical therapy, chiropractic care, aydhgdogical counselling (Strandberg-Larsen et200Q7).
Private copayment accounted for about 14 percetiiteofotal health expenditures in 2009 (OECD, 2010)
The presence of co-payment provides a basis ofeexis for private health insurance. The percentdge
the Danish population with voluntary private heatthurance in addition to the coverage providedhey
tax-financed health care system has increasedilgtehding recent decades. In 2009, more than two
millions Danes (approximately 42 percent of the lagwpulation) were covered by private health

insurance through the non-profit mutual insurarmmany ‘denmark’ (Health Insurance denmark, 2009).

The insurance contracts supplied by ‘denmark’ daghli standardised. Their primary purpose is to
provide partial coverage of the private copayment tfeatments which are partly financed by and
delivered within the public health care system. t¢tenthis type of private health insurance may be
classified as primarily complementary in relatienthe tax-financed health care system (OECD, 2004;
Colombo and Tapay, 2004). In addition to copaymeapproximately 25 percent of the members of
‘denmark’ are also partly reimbursed for electivggery at private hospitals (according to internal
material from ‘denmark’). The coverage provided tgnmark’ leaves a small copayment to be paid out-

of-pocket in order to counter moral hazard.

For some types of health care services, such agrpton medicine, physical therapy, and elective
surgery, patients must obtain a prescription agfarral from their general practitioner in orderqguaalify

for the public subsidy and reimbursement by ‘derkarhile they have direct access to other seryices
such as dental care, chiropractic care, opticiavices, and glasses or contact lenses (Strandbamgeh

et al., 2007).

In order to be eligible for membership of ‘denmampplicants must be less than 60 years old dirtiee

of enrolment in ‘denmark’, in good health (i.e. bano chronic conditions), and not having used any
medication or obtained treatment from physical dpésts, chiropractors or other health care prosgider
during the 12 months prior to enrolment (Healthuhasice denmark, 2010a). However, once a member it
is possible to stay insured as long as one may, \&igthimportantly, premiums are not risk rated.Idbn

are covered for free through the parental membensghiil the age of 16.

There are four groups of membership, which diffeteérms of coverage levels and premiums (see Health
Insurance denmark (2010b) for a brief descripti@ne of the groups provides something that may be
termed passive coverage in the sense that it dugwrovide any direct benefits, but allows indivadiito
switch to one of the other groups at a later piiritme without having to re-qualify for membership

addition to the member groups, there are some mpfiar additional coverage. Depending on the chosen
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level of coverage, the annual premium for a mentbersf ‘denmark’ (excluding the passive membership
group) is approximately DKK 1300-3700/USD 240-700.

Private health insurance can also be purchasedghrother insurance companies than ‘denmark’ or
obtained through the workplace. In 2009, approxatyaé percent of the adult population held a pevat
insurance other than ‘denmark’ and 28 percent aelthsurance contract obtained through the workplac
of themselves or their partner (according to theandesed in this paper). These types of insuranee ar
supplied by commercial insurance companies, ang fhr@amarily cover elective surgery at private
facilities (Statistics Denmark, 2010; The Danislsurance Association, 2010). Hence, the overlap in

coverage with that of ‘denmark’ is only partial.

3 Data

The empirical analysis is based on data from asesestional survey of the Danish population aged 18
75. These data contain detailed information onpgheate health insurance status of each individual,
various measures of health care use, and seveiabsonomic and health related characteristics.dEta
were collected in June 2009 using an internet-bgsedtionnaire. The pilot-tested final questionmaias
e-mailed to a sample of 13,246 respondents via You@Bapera’s Denmark panelin total 5,447
respondents answered the questionnaire, correspptala response rate of 41 percent. The quesiienna
and the data collection process, including analysesion-response and representativity, are fully

documented in Kiil and Pedersen (2009).

3.1 Private health insurance (treatment)

Private health insurance status is measured byrvanguvariable which equals one for individuals who
have taken out voluntary private health insurancmugh active membership of ‘denmark’ (i.e.
individuals in the passive group that has no actwaslerage are classified as uninsured) and is zero
otherwise. We perform a sensitivity analysis tookhwhether excluding passive individuals or classd
them as insured changes the results substantitlyintrinsic problem in studies of private health
insurance is how to account for different typesnsurance coverage and avoid that controls holdesom
sort of insurance. This problem is usually solvgattllapsing all observed insurance types into gnoeip

or neglecting the problem. Collapsing substantidlfferent insurance types makes it difficult t@koat

2 Conversion from DKK to USD is undertaken using tarch 2011 average exchange rate of 532.75 (Danske
Bank, 2011).

% YouGov Zapera’s Denmark panel is an actively madagternet-based panel containing 38.600 Danes asly
2009. The panel meets the Esomar international oadwearketing and social research practice. Thiiés among
other things that its members are recruited throaighide selection of channels in order to ensur@@ropriate
demographic balance, and that panel members myistniavith a password when participating in survieysrder to

ensure that the intended person completes theys(ivariGov Zapera Ltd., 2009).
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the impact of insurance on covered services. Irctiment study we do the following. Individuals who

not know their insurance status are dropped freendthita, reducing the sample size from 5,447 t065,39
Moreover, the 327 individuals who have purchasédape health insurance from a commercial insurance
company on an individual basis were also droppexh fthe data, reducing the sample size to 5,069. The
reason for this restriction is that it may be difli to control appropriately for selection intasthype of
private health insurance. Finally, individuals wigmployment-based private health insurance areikept
the sample, as one may argue that self-selectiouéh more limited for this type of insurance aikelly

not affected by membership of ‘denmark’. The résglsample thus includes 5,069 respondents, of whom
48.53 percent are covered by private health ingerémough ‘denmark’ (53.03 percent including passi

members).

3.2 Health care use (outcomes)

The use of health care services is captured by af ®itcome variables measuring the use of pretson
medicine (MED) and contacts to dentists (DEN), ptaistherapists (PHY), chiropractors (CHI), general
practitioners (GP), and ambulatory health care ideye (AMB). The outcome variables are defined as
dummy variables indicating whether the individuatifone or more contacts to the provider in quesiron
used prescription medicine within the previous l@nths. The choice of dummy variables indicating
whether any use took place is motivated by thetfaat the main choice individuals are facing is thiee

to see a given health care provider or not, whikgher visits are, to a large extent, out of thwaintrol
(Barros et al., 2008; Gerfin and Schellhorn, 2008)reover, a dummy variable captures the majority o

the variation in outcomes due to a large numbeeads and ones in the number of contacts.

Prescription medicine and dental care are interg@stutcomes because approximately three quarters of
the total gross compensations paid out by ‘denmaoiers copayments for these two health care s=vic
(Health Insurance denmark, 2009). Likewise, physibarapy and chiropractic care are considered
because substantial shares of the financing faethealth care services are raised by copaymehish w
are partly reimbursed by ‘denmark’. Ambulatory caencluded due to the fact that approximately 25
percent of the members of ‘denmark’ are partly beirsed for elective surgery at private hospitals.
Hence, the use of prescription medicine, dentad,galnysical therapy, chiropractic care, and ambuyat
care is expected to be positively affected by hgnvate health insurance through ‘denmark’ due to
what is termed the incentive effect of private tieaisurance in this study. However, institutiobatriers
such as the use of gatekeepers and restrictiote inoverage provided by ‘denmark’ may moderate the
positive effect. The use of general practice is fsecharge within the tax-financed health caré¢esysand
thus not covered by ‘denmarkHowever, given that ‘denmark’ requires a referrainf a general
practitioner in order to cover e.g. physical thgrapedication, and elective surgery, it is possthi the
presence of private health insurance may incressefligeneral practice indirectly. This indiredeef of
private health insurance is commonly referred tépablic moral hazard’ (Stabile, 2001; Folland &t a

2007). General practice therefore serves as arestieg benchmark case.
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Table 1 shows some descriptive statistics for titeame measures of health care use for the tatablsa

and separately by insurance status.

Table 1 Contacts with selected health care providerwithin the previous 12 months by insurance
status

Members of Non-members Two-sided test

‘denmark’ of ‘denmark’ for equality

Total sample (excl. passive) z-value
Any use/contacts
MED (%) 46.91 50.09 43.85 4.134
DEN (%) 82.00 87.92 76.33 9.966
PHY (%) 18.18 20.04 16.40 3.176
CHI (%) 11.35 13.67 9.12 4.737
GP (%) 81.96 83.90 80.10 3.759
AMB (%) 28.15 29.78 26.59 2.335
Number of obs. 4,362 2,136 2,226

(100.00%) (48.97%) (51.03%)

* significance at 10 percent level; ** significanae5 percent level; *** significance at 1 percésel.

It is seen from Table 1 that the percentage with @nmore contacts to the providers in questiomiwit
the previous 12 months is higher for the memberslefimark’ than for non-members for all types of
health care services considered. The differencetasistically significant for contacts to dentists,
physiotherapists, chiropractors, and general giacérs, but not for ambulatory contacts and the afs

prescription medicine.

3.3 Covariates and instrumental variable

Next, we follow economic theory and the empirigt@rhture in selecting a set of potential covagdtem
the information available in the data. The covasgashould influence both the probability of having
private health insurance and the use of health smdces, subject to the condition that they nmastbe

affected by having private health insurance cove@ghe anticipation of getting it.

The set of potential covariates includes the basiiodemographic variables age, gender, household
income and composition, highest level of educattompleted, occupational status, and whether the
individual has employment-based private healthrisnsce coverage. The theoretical importance of the
various sociodemographic characteristics is matiydty the human capital approach as developed by
Grossman (1972). In the Grossman-model, the derf@ndealth care is derived from the demand for
health. Assuming that the costs of producing headtlvell as the benefits from being healthy difféh
among other things age, gender, education leveal, eccupational status, it is clear that these
characteristics will also affect the demand forltieeare services and private health insuranceregee

Household income and composition are intended tasome the consumption possibility set, which is
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expected to affect the demand for private healsuriance directly as well as through the abilitysédf-
insure. Moreover, given that children are covered ffee through the parental membership, having
children is expected to increase the probabilitynstirance coverage, and it may affect health oaee
through increased attention and motivation towardsness prevention. Employment-based private healt
insurance coverage is included in the set of catesidue to the possibility that individuals witlisttype

of insurance are less likely to enrol in ‘denmardde to an overlap in the coverage provided bytwte
types of private health insurance. In additiolis ppossible that employment-based private heatthramce
coverage increases the use of covered health eavizes. We also include a simple measure of risk
preferences in the set of covariates, given tiskt preferences have been shown by economic theory t
affect the demand for private health insuranceléCaind Zeckhauser, 2000) as well as the use dfhhea
care services (Nocetti and Smith, 2010). Risk pesfees are measured as self-reported attitude to
economic risk on a scale from zero to ten, where ®licates that you prefer to avoid economic skl

ten indicates that you gladly take an economic.iSknilar measures of risk preferences have beeth use
by among others Costa and Garcia (2003) and Doheheal. (2011). Along a similar line, variables
indicating the presence of eight chronic conditja®df-assessed dental health, and whether theidiodil
smokes daily, drinks more than the official recomdwions, and is physically active at least 30 rt@su
6-7 days per week are included in the set of p@tletdvariates. These variables are intended taypitoe
need for health care, which is theoretically thdughbe an important determinant of both the use of
health care services and the demand for privatithhieguranceThe choice of covariates is not a simple
task, and some judgement is necessary. We dishestrade-offs to be made and present results for

different sets of covariates in the results section

Finally, some of the identification strategies whiwill be outlined in the following section requiss
instrument, i.e. the presence of one or more visalwhich are mean independent of health care usse b
affect health insurance status. We use a dummwblarifor whether individuals wear glasses or cdntac
lenses as instrumental variable. The relevancerimit for this instrumental variable is likely te b
fulfilled as there are no restrictions with respicthe use of glasses or contact lenses uponmeentlin
‘denmark’. Yet, all insurance groups cover parttled expenditures for glasses and contact lenses. A
membership of ‘denmark’ thus constitutes a pricduction for foreseeable and permanently returning
expenditures without increasing the insurance premat the individual level. We argue that the

exclusion restriction is likely to be fulfilled agell based on the reasoning that after conditiowifpe set

* The dataset also contains a measure of self-egattitude to health and risk, where zero ind#tat you focus
on having a healthy and safe behaviour and prefartid risk and ten indicates that you do not waisout health
risk. This variable is not included in the main@fieation. It is, however, checked whether inchglhealth risk as a
covariate would change the results substantially.

® All insurance plans cover a maximum of DKK 360/US® for single focal glasses or sunglasses, DKK/B8D
128 for multifocal glasses, and DKK 38/USD 7 pemtiofor contact lenses (Health Insurance denm&k0p
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of covariates of age, gender, health, attitude tdsvaisk, and socioeconomic characteristics, weitbse

reason to believe that the use of health care drampend on whether individuals wear glasses ceken

Table 2 shows descriptive statistics for the fell sf covariates and the exclusion restrictionthar total
sample and separately by insurance status. Resmpisndo answered ‘don’t know’ or ‘other’ than the
categories specified in the questionnaire on onenare of the covariates are dropped from the data,
reducing the sample size further from 5,069 to 4,38e main motivation for this restriction is thiats
guestionable whether the individuals in the ‘ddaibw’ and ‘other’ groups have anything in common.
For household income, which is plagued by a pdditularge number of missing values, a dummy
variable that equals one whenever respondents daigb to disclose their income and zero othenigse
defined. The sample to be used in the econometiatyses thus includes 4,362 respondents, of whom

48.97 percent are covered by private health ingeréimrough ‘denmark’.

Table 2 Distribution of covariates and instrumentalvariable by insurance status
Members of Non-members of Two-sided test

Total ‘denmark’ ‘denmark’ for equality
sample (excl. passive) z-value

Age (ave.) 47.67 50.42 45.04 12.417
Gender (%)

Male 49.11 45.22 52.83 -5.023

Female 50.89 54.78 47.17
Household income in 1,000s (%)
DKK 0-400/USD 0-75 32.78 29.21 36.21 -4.920
DKK 400-800/USD 75-150 41.06 42.88 39.31 2.400
DKK 800+/USD 150+ 16.51 17.65 15.41 1.993
Do not wish to disclose 9.65 10.25 9.07 1.317
# of adults in household (ave.) 1.89 1.91 1.87 1.23
# of children in household (ave.)  0.44 0.40 0.47 -2.678
Education level (%)

Basic school 9.58 7.35 11.73 -4.907

High school 10.80 8.05 13.43 -5.723

Vocational education 25.72 26.73 24.75 1.495

Higher education 53.90 57.87 50.09 5.150
Occupational status (%)

White-collar worker 49.11 51.45 46.86 3.035

Skilled worker 4.52 4.54 4.49 0.078

Unskilled worker 4.86 3.89 5.80 -2.932

Self-employed or ass. spouse 5.18 5.20 5.17 50.04

Unemployed 3.94 2.81 5.03 -3.770

Student 7.59 5.52 9.57 -5.042

Pensioner 23.75 25.98 21.61 3.394

Long-term sick 1.05 0.61 1.48 -2.824
Attitude to economic risk (%)

Prefers to avoid risk (scale 0-4) 63.11 64.09 62.17 1.312

Neutral (scale 5) 19.65 19.52 19.77 -0.203
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Likes to take a risk (scale 6-10)

Employmentbased private hea
insurance (%)

Yes

No

Chronic conditions (%)

Asthma

Allergies

Diabetes
Hypertension
Emphysema

Arthritis
Osteoporosis
Tinnitus

Self-assessed dental health (%)
Very good
Rather good
Neither good nor poor
Rather or very poor

Daily smoker (%)
Yes
No

Drinks more than recommended
(%)

Yes

No

Physical active 6-7 days per
week (%)

Yes

No

Glasses or contact lenses (%)
Yes
No

Number of obs.

17.24

29.73
70.27

7.02
24.12
5.89
17.65
3.32
19.56
2.18
9.79

18.59

40.35
28.31
12.75

23.66
76.34

8.71
91.29

19.19
80.81

72.08
27.92

4,362

(100.00%)

16.39

30.48
69.52

5.81
23.50
6.04
19.29
2.90
21.68
2.76
10.07

16.01

41.99
30.38
1161

20.18
79.82

9.55
90.45

17.98
82.02

79.40
20.60

2,136
(48.97%)

18.06

29.02
70.98

8.18
24.71
5.75
16.08
3.73
17.52
1.62
9.52

21.07
38.77
26.33
13.84

27.00
73.00

7.91
92.09

20.35
79.65

65.05
34.95

2,226
(51.03%)

-1.463

1.052

-3.065
-0.931
0.405
2776
-1.521
3.459
2.590
0.602

-4.292
21471
27974
-2.204

-5.299

1.925

-1.990

10.562

* significance at 10 percent level; ** significanae5 percent level; *** significance at 1 percéel.

It is seen from Table 2 that the individuals withluntary private health insurance through ‘denmark

differ significantly from the non-members on thejondy of the covariates included. In particulahnget

percentage of glasses or contact lens users isdevaBly higher for the members of ‘denmark’ than f

non-members, i.e. the exclusion restriction isvah:.

4 Identification and estimation strategies

The identification problem is presented using tbanterfactual notation of among others Rubin (1974)

Let D, D{OJ} denote a binary indicator of received treatmafitand Y,° denote the potential outcomes
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of interest for the treated and controls, respebtivandX; denote a vector of covariates for individial

The subscript is dropped in the following in order to simplifiye notation.

A common parameter of interest is the averagenreatt effect (ATE) on all individuals in the popuidat,

which is given by:
Tre =ElY' -Y°| (1)

whereE is the population mean operator. This is the aéparameter when the treatment has universal
applicability and it is reasonable to consider tigpothetical effect of treatment for a randomlyesétd
member of the study population, as is the cas@énpresent study (Heckman, 1997). The fundamental
identification problem arises because no individgabbserved in both states at once. This mearts tha
using the simple difference in sample averageseatéd and non-treated provides a biased estimhé#te o
ATE, because of both a pre-treatment bias (e.qauscthose who select treatment are in more néad pr

to treatment) and a post-treatment bias (thosesslart treatment expect a certain outcome):

E[Y|D =1]-E[Y|D = 0|
= Ely* -v°]+ P{E[v* D =1]- E[v*|D = 0} + (1- PYE[Y*|D =1]- E[v*|D = 0]} @)

= ATE+ P{pre- treatmenbiag + (1- Pfpost- treatmenbiag

whereP is the probability of receiving treatment. We akme from this that when estimating the ATE
both counterfactual outcomeElYl\ D= 0] and E[YO\ D= 1J, have to be constructed. In the following we

will present four identification strategies to abt&nowledge on the size and sign of the ATE. Trersea
univariate parametric model, a joint parametric slodf outcome and treatment with an exclusion
restriction, propensity score matching and non4patac bounds. Interestingly, the latter includesiids
based solely on the exclusion restriction, bouraised on a hypothesis of adverse selection, anddsoun

based on monotonicity restrictions which are implitthe joint parametric model.

4.1 Univariate parametric model
The standard univariate estimator for the analgstlummy outcomes is a parametric model; here we us
a probit model. Given observed covariaXed is useful for later comparison of identifyiagsumptions to

write the model in terms of a latent variable sfieaiion:
Y =1(8,X +)D -U >0), U ~N(01) (3)

where U is an unobserved latent variable which is standenally distributed,, is a vector of

coefficients for the covariate§ and y is the coefficient for the treatmebt Consistent estimation of the

unknown parameterg, and ) can be obtained by the method of maximum-likelthddentification and
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consistent estimates hinges upon both functionai foestrictions (correct mean specification) and

exogeneity oD andX, that is, selection on observables:
E(U|D,X)=0 @)

4.2 Joint parametric model
A natural generalization of the univariate parainetnodel that relaxes the assumption tiatis
exogenous in (4) is to apply a joint parametric elarf received treatmem and outcomeY that allows

for correlation between unobservables. This ismadiiuspecified using the bivariate probit mo€el:

Y =18 X +p-U >0),D =1B,X +7Z -V >0),

ool

whereV is a new unobserved latent variable, &hdndV follow a bivariate standard normal distribution

with correlation coefficienp. Assuming that the model is correctly specifigalz O implies thatD is

endogenous with respect Yo Identification of the effect dD onY is obtained by the non-linearity of the
bivariate normal distribution (Wilde, 2000). An aiitthal source of identification can be utilizedah
instrumental variableZ, which affectsD but notY directly, is available. The latter is an additibna

exogeneity restriction, also referred to as theusken restriction:
E(Y|D, X,z)=E(v D, X) (6)

Note that even without the instrument this modklxes the exogeneity assumptionDbin the univariate
model at the cost of other assumptions, namelygpleeification of the process that determibeand the

exogeneity assumption:

Efv|z.x)=0 @)

4.3 Propensity score matching

Matching estimators relaxe the other key assumpdibithe univariate parametric model, namely the
functional form assumptions in the mean speciftcatiMatching estimators preserve the exogeneity
assumptions of botlD and X, however, sometimes stated as the stronger conditindependence
assumption. Heckman et al. (1998b) and others slavan that mean independence of potential outcomes

and treatment giveX suffice to identify the ATE:

® A related estimator is the two-stage least squastisator, but due to the discrete nature of lahtment and

outcomes, this will at best be an approximation.
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E[v°D =1 x|=E|v°D = 0,X]|= E|[Y°|X]

E[vYp =1 x]= E[v*|p = 0,x] = E[y*|x] (8)

These assumptions are similar but weaker than togemeity assumption utilized in the parametric
models. The method on matching emphasizes theapsedndition specified in (9) in order to ensurat th

for each value of there are both treated and untreated cases.
0<P(D=1x =x)<1 (9)

This is circumvented in fully parametric models détrapolating through functional form assumptions

when needed.

If the covariate vector has a high dimension d¢hdfre are continuous variables among the covayigtes
practical to condition on the propensity score gsosed to the full dimension&l The propensity score is
the conditional probability of receiving treatmegitzen X. For a known score, conditioning oX is
equivalent to conditioning oR(X) (Rosenbaum and Rubin, 1983). For an estimated ,soneeneeds to

check covariate balance:
D OX P(X) (10)

Propensity score matching estimates the treatmiéettefor each treated individual by contrasting it

outcome with a weighted average of the controlsdhachosen as matches based on the propensity sco
In this study treated and controls are matchedgutiie five-to-one nearest neighbour (NN) matching
algorithm with replacement, which matches eachteédeandividual with its five nearest neighbours in

terms of the propensity score.

4.4 Non-parametric bounds

Both parametric models and matching rely on unbéstassumptions to obtain point estimates of the
ATE. Manski (1989) shows that without any assunmgtion the data generating processes of outcome and
treatment, the ATE for a dummy outcome is boundéese “worst-case” bounds always contain zero and
have width one, and are therefore not very infoiveatA number of more narrow bounds have been
derived, some of which are based on assumptiorginste methods described above, while others are
based on assumptions on individual behaviour oecteh processes. We use bounds based on
assumptions that we find relevant for the curramppse. In the following we present these assumgtio

while the bounds are presented in Appendix A.

1) Roy model (Roy)
Manski (1990) bounded the ATE under the assumptlore 1(Y1 ZYO). This states that treatment is

selected by those who will have a higher outconteedted. Manski called it “more is better”, butan be
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viewed as a simplified version of a Roy selectiondei (Roy, 1951). We therefore refer to it as tloy R
model assumption. The model rules out individuals\ihom D =1 and Y° > Y'and individuals for

whom D =0 andY* > Y°. In the current context, the latter may arisendfividuals are unaware of the

benefits of insurance or e.g. because insurarto® isostly.

2) Monotone treatment selection (MTS)
The monotone treatment selection assumption was donsidered by Manski and Pepper (2000). The

assumption is stated as:
Ely'D=12E[v/D=0| ,j=01 (12)

That is, mean outcomes are weakly increasing wéttinent status (the bounds are different if warass
a decreasing relationship, but we view an increpsghationship as being the far most likely in case).
This is a statement about selection, i.e. those avboobserved treated would on averhgee a higher
outcome both as treated and as non-treated comfmatbdse who are observed non-treated. Note that i
contrast to the Roy model, nothing is assumed about treatment is selected. Neither is anything
assumed on individual treatment effects, so itvedldor individuals who are not treated but have a

positive treatment effect.

3) Exclusion restriction (EX)
This is the untestable assumption of an instrunhematdable. An exclusion restriction is availabfeone

identifies a variableZ, which is mean independent\af
Ey'[z=2=Ely'| ,j=01 (12)

Note that for simplicity we consider the assumptigthout other covariates. This of course makes it
stronger assumption. Manski (1990) derived shampnbts under EX, which he labelled a “level set

restriction”.

4) Monotone instrumental variable (MIV)

Manski and Pepper (2000) consider the monotonaumsintal variable restriction:
ElY/|lz=2]2EY|z=2], 2,22 (13)

This is weaker than the exclusion restriction beeaiti allows for selection on the variatdgin which

case it is not a valid instrument), but in a knadinection.

5) Monotonicity in treatment and outcome with an exia restriction (MO+EX)

The monotonicity assumption of treatment and outcassignment is:

D,=2D,orD, 2D, andY, 2Y,orY, 2Y, (14)
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When applied only to the treatment, this is the atonicity assumption of Imbens and Angrist (1994),
which is needed e.g. when interpreting two-stagstlequares as an estimate of a local averagengeat
effect. Note that it is not assumed which way tlenatonicity goes. Vytlacil (2002) showed that wilee
instrumentZ, is independent of potential outcomes of bé@ndD, this is identical to the latent variable
models:
Y =1(y* >0)=1(F(D, X)-U >0)

(15)
D =1(D* >0)=1(S(X,Z)-V >0)
which is both a generalization of the Roy modeliwD* =Y, —Y,) and of the probit models (with

indices F(D, X) and S(X,Z) being linear and) andV beingnormal distributed). Sharp bounds are
provided by Shaikh and Vytlacil (2010).

5 Results

This section presents selected results for th@wanrestimation strategies. All estimations wereiedrout
in Stata/IC 17.

5.1 Choice of covariate set
When choosing the covariates to control for, oree fine problem that the controls themselves might b
endogenous, i.e. correlated with unobservabledfectad by outcomes or treatment. For this reaken t

ATEs are reported for different combinations of $e¢ of potential covariates introduced in sec8on

One possible strategy is to condition only on aidbast of covariates including gender, age, and age
squared (covariate set 1). These variables aresdoe not affected by health care use or whether
individuals have private health insurance coveraganticipate getting it. Hence, we avoid including

potentially endogenous variables, which could irdbias.

Another possible strategy is to condition on a narmprehensive set of covariates, that may reagpnab
be argued to be unaffected by insurance status Huludes household income and composition,
education level, occupational status, employmesefaprivate health insurance status, and risk
preferences in addition to gender, age, and agaredcovariate set 2). A potential source of Babat
some of the variables could be endogenous withemdp the use of health care services. In padicul

income and occupational status may be affectedebitth care use either because substantial heakh ca

" The built-in commands ‘probit’ and ‘biprobit’ weresed to estimate the standard and joint parammawitels, and
the propensity score matching estimator was impieeteusing version 3.1.5 of the ‘psmatch2’ modutéten by
Leuven and Sianesi (2003). The non-parametric bowmt the ATEs and standard errors for the renminin

estimators were computed manually in Stata.
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use is time consuming or because the conditionnvuch treatment is received or the treatment itself
reduces work capacity. It may also be argued thiaineon unobserved factors (health endowments) affect

both e.g. educational attainment and later heailté ase.

A third option is to condition on all factors tha&e can a priori think of would affect health case what at

are also likely to be related to insurance steéfofiowing this line of thought we include measuoéshe
presence of eight chronic conditions, self-assedgedal health, and smoking, drinking, and exeangisi
habits in addition to the variables included in adate set 2 (covariate set 3). On the one harel, th
strategy of conditioning on the widest set of ral#vcovariates available in the data increaseshbace
that the assumption of selection on observablestisfied. On the other hand, measures of perceived
health and other subjective health measures mdgr @®me of the variables in covariate set 2, igeied

to be endogenous with respect to the use of health services. Further, while health variables are
obvious candidates as sources of selection, theyalso likely affected by current or previous priva

health insurance coverage and could mask possitggritant effects of insurance coverage.

It is our view that covariate set 1 is preferredewhallowing for selection on unobservables and
identification is obtained from a valid exclusiastriction (in the joint model), while covariateds@ or 3
are preferred when relying on selection on obséegafin the univariate model and with matching)isit
not clear which of the two sets are preferred asmmate set 2 may not control for all channels of
selection, while covariate set 3 may include bautrods, and thus mask part of the causal effeet,ethy

undermining the interpretability of the results (dman et al., 1999).

5.2 Average treatment effects

Table 3 shows the ATEs of voluntary private heaidurance on the use of selected health care ssrvic
obtained by the univariate and joint parametric ei®dand propensity score matching. The standard
errors of the ATEs are bootstrapped with 500 refitims for all estimatofSThe full results underlying
Table 3 are reported in Appendix B.

Overall, it is seen from Table 3 that the effecpnfate health insurance differs considerably settealth
care services as well as estimation strategiedewe set of covariates matters less. Considdiisigthe
results of the univariate parametric model, whiglies on selection on observables and correct ifumalt
form, it is found that voluntary private health umance increases the probability of using dentat,ca

physiotherapy, chiropractic care, and for some dat@ sets also general practice with 10, 3, 9, and

8 While bootstrapping is widely applied in the lature, there is noted to be little formal evidemugustify the
method for matching estimators (Caliendo and KageiR005). Therefore, we also computed analytitahdard
errors for the matching estimates using the ‘nnhiatoodule written by Abadie et al. (2004). The atiahl
standard errors (which do not include variance tduestimation of the propensity score and imputatibcommon

support) do not to differ notably from the bootpfvad ones and are therefore not reported in Table 3
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percentage points, respectively. The use of prasmni medicine and ambulatory care is not signifia

affected by insurance coverage.

Table 3 Average treatment effect (ATE) of voluntaryprivate health insurance on the probability of
having had one or more contacts within the previoud2 months

MED DEN PHY CHI GP AMB
(n=4,362) ATE  ATE ATE ATE ATE ATE
(std. err.) (std.err.) (std.err.) (std.err.) (std.err.) (std.err)
Univariate parametric model
Covariate set 1 -0.021 0.1107 0.033" 0.09.™ 0.016 0.00¢
(0.013) (0.011) (0.012) (0.009) (0.012) (0.014)
Covariate set 2 0.010 0.06 0.033" 0.08¢” 0.022 0.02(
(0.015) (0.012) (0.012) (0.010) (0.012) (0.014)
Covariate set 3 0.017 0.093 0.029 0.08¢™ 0.025 0.021
(0.011) (0.012) (0.012) (0.010) (0.012) (0.014)
Joint parametric model
Covariate set 1 0.226 0.253" 0.349" 0.30¢” 0.139 0.06¢
(0.093) (0.052) (0.143) (0.091) (0.215) (0.106)
Covariate set 2 0.276 0.208" 0.301 0.27:" 0.189 0.08¢
(0.099) (0.064) (0.179) (0.089) (0.151) (0.119)
Covariate set 3 0.274 0.153" 0.281 0.28(" 0.189 0.08¢
(0.066) (0.056) (0.175) (0.113) (0.227) (0.152)
Prop. score matching
Covariate set 1 -0.021 0.096 0.020 0.04:™ 0.013 0.00s
(0.014) (0.011) (0.012) (0.009) (0.012) (0.014)
Covariate set 2 0.011 0.083 0.026 0.03t™ 0.028 0.02¢
(0.016) (0.013) (0.013) (0.011) (0.014) (0.016)
Covariate set 3 0.017 0.074 0.020 0.04:™ 0.026 0.01¢
(0.014) (0.013) (0.013) (0.011) (0.013) (0.016)

* significance at 10 percent level; ** significaneg¢ 5 percent level; *** significance at 1 percéevel. Standard
errors for the ATEs are bootstrapped with 500 oepidons (the standard errors for the bivariate protodel of
general practice, specifications 2 and 3, are lbapped with 50 replications due to severe problemith

convergence).

Covariate set Yefers to the specification including gender, agel age squared.

Covariate set Zefers to the specification including gender, aage squared, household income and compoasition,
education level, occupational status, employmesedtarivate health insurance status, and risk fedes.

Covariate set Jefers to the specification including gender, aage squared, household income and composition,
education level, occupational status, employmestdaprivate health insurance status, risk prefegnchronic
conditions, dental health, daily smoker, drinks enttran recommended, and physical activity.

Once selection on unobservable characteristicakient into account in the joint parametric modeg th
estimated ATEs are seen to increase; provided ia wastrumental variable. The magnitude of the
increase ranges from a factor of two for dentag¢ ¢ara factor of 28 for prescription medicine. Mwrer,

the relative magnitude of the effects of privataltie insurance differs compared to the univariate

parametric model. The dispersion in the effectesgdifferent types of health care services iscediso
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that the ATEs are all around 20-30 percentage goiior prescription medicine, dental care,
physiotherapy, and chiropractic care. Considerimanges in statistical significance, the estimaféetes
on the use of prescription medicine become sigamficwhile the estimates for the use of generaitjpa

are largely insignificant.

Assuming that the instrumental variable is valltk joint parametric model allows us to test whether
individuals select themselves into insurance basedinobservables, i.e. whether insurance status is
endogenous, by assessing the significance of threlabon coefficient,o. Likelihood-ratio tests of the

null hypothesis thatpo =0 reject the hypothesis of no selection on unobs#egain the models of

prescription medicine, physiotherapy, and chiroficazare, whereas the hypothesis cannot be rejéated
general practice, ambulatory care, and dental cwerelation coefficients and likelihood-ratio ®stre
reported in Appendix B. In addition, it is seennfrahe full results reported in Appendix B that the
instrumental variable, wearing glasses or contatsds, is relevant in the sense of having a laogiiye

impact on the probability of being insured.

Relaxing the assumptions about functional form iasttumental variables and reinstating the assumpti

of selection on observables, the ATEs obtainedrbpensity score matching are seen to be very giinila
magnitude to those obtained by the univariate panaenestimator. Various checks of matching quality
reported in Appendix B indicate that matching secsein balancing the covariates between the treated
and control groups, and that the overlap conditioas not pose a problem. Moreover, it was fount tha
using alternative matching algorithms to matchtedaand controls gave similar results, indicatihgt t

our sample is sufficiently large that the choiceraftching algorithm does not matter.

Table 4 presents the non-parametric bounds on TesAinder various assumptions. The bounds in turn
relax the assumptions of functional form, selectiom observables, and the presence of a valid

instrumental variable and impose weaker assumptions
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The worst-case bounds have been estimated bubashown as they are almost symmetric around zero,
and thus not informative. We start by imposing tdifferent assumptions of selection. Imposing the
assumption of the Roy model, i.e. that individuais choosing insurance only if they expect to useem
health care with insurance, narrows the bounds witireater mass on the positive side for outcomes,
however, without identifying the sign of the ATEhE& bounds are most narrow for physiotherapy [-0.07;
0.12] and chiropractic care [-0.02; 0.09], and wtdBor general practice and dental care use. When
applying the MTS assumption, which can be viewedmasassumption of adverse selection, the upper
bound shrinks and is close to zero for all outcgrhasthe sign of the ATE is still not identifidldnposing

the assumption that wearing glasses or lensessftif exclusion restriction (EX bounds), we sex the
instrument does not provide much identifying powerits own, as the bounds are all very wide. This i
even more pronounced if allowing for the instrumenbe endogenous and affect health care use in a

positive direction.

It is only when combining monotonicity of both theent and outcome with the exclusion restricticat th
we identify the sign of the ATE of insurance on ltteaare use. Under these assumptions, i.e. thedsou
of Shaikh and Vytlacil (2010), the ATE of insuransebetween 0.24 and 0.57 for prescription medicine
between 0.10 and 0.49 for dental care, between dnh@60.49 for physiotherapy, between 0.03 and 0.49
for chiropractic care, between 0.06 and 0.44 fonegal practice, and between 0.08 and 0.50 for
ambulatory care. These bounds contain the ATEs fr@njoint parametric model. With the exception of
chiropractic care, the estimates obtained by prsipeacore matching are all below the lower lindfghe

bounds.

Corresponding results excluding individuals witlsgge coverage or classifying them as insured arng v
similar in nature to the results reported in th@st®n (where individuals in the passive group theg no

actual coverage are classified as uninsured). Tiesséts are available from the authors upon réques

6 Discussion

The approach of comparing four identification stgi¢s that rely on fundamentally different assuonsi

allows us to examine how the results vary withettight sets of assumptions.

For the use of dental care, physiotherapy, andophactic care we find evidence of a positive and
significant incentive effect of private health insoce, irrespective of the method applied. This ine
with previous Danish studies by Christiansen et(2002) and Pedersen (2005). The predominantly
positive but largely insignificant estimates of #hect of insurance on the use of ambulatory casg
reflect the fact that only one fourth of the mensbefr‘denmark’ are partly reimbursed for electivegery

at private hospitals as well as the presence tfictsns in the coverage provided by ‘denmark’ this

258



CHAPTER 5

type of health cardThe estimates for general practice and prescriptiedicine differ in significance

across the methods.

Most of the bounds do not identify the sign of #EE, yet it is our interpretation that something is
learned nevertheless. In particular, imposing theng assumptions of selection according to either
Roy model or MTS does not rule out an incentiveedffof private insurance. The MTS assumption is
plausible if individuals who take out private hbalsurance also seek care more actively in cabealth

problems, and is therefore strongly related to@olhyesis of adverse selection into health insurance

The correlation coefficients estimated in the joparametric models indicate that insurance stagus i
exogenous in the models of general practice, arttiylaand dental care use and endogenous when
considering the use of prescription medicine, pithgirapy, and chiropractic care. Hence, the evielenc
seems to favour the findings of a substantial eftégrivate health insurance on the use of prpson
medicine and a negligible effect on the use of gan@actice, indicating that public model hazafféas

are not dominant among the general practitionef3eénmark. The significant correlation coefficieate
large and negative, indicating that the insuredehapropensity to use less of these health cavicesr
irrespective of insurance status. This has two itafibns, assuming that the instrumental variable i
valid: 1) The MTS assumption is not fulfilled wheanditioning on covariates, and 2) the models nglyi
on selection on observables identify lower boumddte true ATE of insurance on the use of presorip
medicine, physiotherapy, and chiropractic care. flitding of a negative correlation coefficient isline
with a hypothesis of advantageous selection inteafr health insurance (de Meza and Webb, 2001;
Finkelstein and McGarry, 2006; Hemenway, 1990). &deer, the eligibility requirements imposed by
‘denmark’ (i.e. that applicants must be less th@ryé€ars old and in good health at the time of eneolk)

may also have contributed to the insured being sefably healthier than the uninsured.

The estimates of the ATE based on an assumpti@elettion on observables, i.e. the univariate probi
model and propensity score matching, are much Idkgr the estimates from the joint parametric model
This is a common finding when using instrumentalalales and it is in line with the results of Jort¢sl.
(2006) on the effect of private health insurancespecialist visits. The typical explanation forsthi
divergence is either that selection on observatdtes not hold or that the instrumental variable et®d
identify a local average treatment effect. Theelais the effect for the compliers (Angrist et 41996),
which in the present case are those who take ouatprhealth insurance because they wear glasses or
lenses. Given the relatively small reimbursement dtasses or lenses, these individuals may be

particularly price sensitive and therefore alspoesl more to price changes for other health canecss.

° Private insurance patients in ‘denmark’ must, lékerybody else, obtain a referral to elective srygtypically
from their general practitioner, who acts as algagper in this respect. Moreover, ‘denmark’ is imdéy insurance
in the sense that it covers various elective promsiby reimbursing a fixed amount of money, whishally does

not cover the full price of the surgery.
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In that sense, the ATE estimates produced by tim jarametric model are not directly comparable to
those obtained by the univariate parametric model@opensity score matching, and both results Ineay

true.

The bounds also provide evidence about the idemgifgower of the exclusion restriction. They shiatt
the assumption that wearing glasses or lenses mimeaffect the use of health care directly does not
provide identifying power in itself. This does novalidate the exclusion restriction, but it talis that the
results from the joint parametric model mainly rely functional form. This is stressed by the féett t
adding the assumptions of monotonicity in treatnaemt outcomes (implicit in the bivariate probit rad

identifies the sign of the ATE to be positive fdlraitcomes.

Like all studies, there are limitations to thisdstuConsidering first the data, the use of datéectdd
using an internet-based questionnaire constitutesuece of bias if the individuals who can be reach
through the internet differ from those without imet access on the characteristics that are sutgect
investigation. Given that 86 percent of the Darpspulation had internet access in their homes 0920
(Statistics Denmark, 2009), and that this studyrids analysis to individuals aged 18-75, the okan
internet-based questionnaire is not expected ta b&jor issue in this particular study. It is algorth
noting that the sample does not deviate notabiw fitte population on essential characteristics, pbdoe
individuals with only basic schooling or vocatioriedining being somewhat underrepresented (Kiil and
Pedersen, 2009).

More generally, even though different identificatistrategies are used, and some conclusions have be
stressed to hold across all strategies, they mayingiple all be wrong. The main identifying asqtions

are selection on observables, an exclusion rdstricfunctional form and monotonicity. In contrdet
most of the literature, we made an effort to jyssklection on observables as well as the exclusion
restriction. Furthermore, the results did not deben the chosen covariate set nor on the functifomed

of the outcome equation. Therefore, it is mainle thxclusion restriction and the monotonicity
assumptions that may be questioned. The similafitsesults from the univariate probit (that imptigi
assumes monotonicity in outcomes) and matchingigesvevidence that monotonicity in outcomes does
not affect the results. Monotonicity in treatmemiplies that if some individuals take out insuramdeen
they wear glasses or lenses, no one must stop imsintance when wearing glasses or lenses. We tanno
think of any reason why this should occur. If ggapositive effect should be refuted by invalidifythe
exclusion restriction, it must hold that individsaliearing glasses or lenses are more prone toaadth h
care. This exact hypothesis was underlying the Mdnds, and they did not rule out an incentivectffe

of insurance.

Given that we do not know whether the use of tieveat health care services without voluntary geva
health insurance is efficient or inefficiently high low, it is not possible to evaluate how thergase in

use induced by private health insurance affectsvititare of society based on the results of thisyst
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The analyses of the study may be extended in dedieeations. One suggestion for future researcdo is
consider alternative definitions of health care, ssgh as the number of contacts within the previbi
months. While this extension can readily be impletaé for propensity score matching and the unitaria
parametric estimator, modifying the joint parantetmodel is not straightforward and the number of
known bounds on ATEs for unbounded outcomes is lafsted. An example is the monotone treatment
response together with the monotone treatment tgate¢Manski & Pepper, 2000), but this impose
knowledge of the sign of the treatment effect. Atleraative could be to apply the bounds for dummy
variables for having a gradually larger use of theahre (e.g. 1-3 visits annually, 4-8 visits, etdlong a
similar line, one may attempt to distinguish théeefs of the four member groups within ‘denmark’ by

expanding the analyses to ordered treatments.

7 Concluding remarks

There is an ongoing research agenda within healtim@amics on how to identify the causal effect of
voluntary private health insurance on health cae Given that experimental data are rare, onsually

left with observational data and inherently unteltddentifying assumptions. This paper contributes
the literature by examining how the estimated effet insurance varies with different untestable
assumptions and how nonparametric bounds can bietaisssess the identifying power of these and othe

theoretically meaningful assumptions.

Taken together, the evidence of this study tend&vour the conclusion that voluntary private healt
insurance in addition to the coverage provided hy tax-financed health care system has a positive
impact on the use of prescription medicine, decaat, physiotherapy, and chiropractic care, whieuse

of general practice and ambulatory care is largabffected.

This implies that voluntary private health insurang not simply a marker of a higher propensityise
health care but induces additional use of somelheate services over and above what would be used

the absence of such cover.
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Appendix A: Non-parametric bounds

Roy model
Under the Roy model, Manski (1990) shows that thenids for the ATE for a dummy outcome narrow to:

B, =E[Y'|D=1] { D=1~ § Y| D=0]

B, = E[Y!|D=1]- § Y| D=0] § D=0 (Al)

Monotone treatment selection (MTS)
Under the MTS assumption, the bounds for mean patesutcome (here written for a dummy outcome)

are (Manski and Pepper, 2000):

E[Y|D=0]<E Y |< P(D=1) § Y D=0] P(B0
E[Y|D=1P(D=1)< § Y |< K Y D=1

(A2)
This gives the following bounds on the ATE:
B =E[Y|D=1 P(D=1) P(D=1) B Y D=0] P(D=0
B, =E[Y|D=1]- Y |D=(] (A3)

Exclusion restriction (EX)
Under the EX condition, which is a special forntlud level set restrictions considered by ManskB(@)9

the bounds for a dummy outcome narrow to:

B, =sup,{E[Y}D, =12 = z]P[D =1z = 7]} -

inf,{E[V°|D, =02 = ZP[D=0z = 7+ PD =1z = 7]

B, =inf,{E]|D, =12 =7P[D =1z = }+PD =0z = 7]- (A4)
sup,{E]°|D, =0,z = ZJP[D = 0z = 7]}

Here,supandinf are taken over all possible values of the excludeihble.

Monotone instrumental variable (MIV)
Manski and Pepper (2000) show that the bounds uvtérare:
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B =Y, P(z=2)sup,{ E¥ D=1 .2 P Y Z Jp-

z'0z

> P(z=2)int. {H ¥|p=02= 3 p >0 = + P BY 2 |

z'0zZ

B, =Y. P(z=2)in, {6 Y| D=1,z 2 P &Y 2 }+ P o] 2 ]2

Y, P(z=2)sup.{ & ¥| D=0 .z2z|P[D=0|z= 7] ’5)

Note thatsupandinf are not over all possible values of the conditigniariableZ, but a subset.

Monotonicity of treatment and outcome and an exclusn restriction (MO+EX)
Shaikh and Vytlacil (2010) show that under monatipiof both treatment and outcome and when an
instrument is available that is independent of pid outcomes, the ATE is bounded by (provided the

reduced formE(Y |Z =1)-E(Y |Z =0), is positive; for a negative reduced form, seeil®hand
Vytlacil, 2010):

B.=E(Y|Z=1)-E(Y|Z=0)

B, =P(Y=1,D=1Z2=)-P(Y=1D=0|Z2=0)+P(D=0|Z=1) (A6)
The bounds always identify the sign of the ATE wihiea first stage is non-zero. Balke and Pearl (1997
derived bounds under the independence assumptoe.alVe have estimated these and they are close to
the EX bounds, hence they are not shown. When gdadonotonicity of treatment to the independence of
instrument assumption, the upper (lower) boundiéntical to the upper (lower) bound of the MO+EX
bound if the reduced form is positive (negativepother related set of bounds is those derived bydida

and Pepper (2000) under a monotone treatment resmmsumption. If the sign of the ATE is positive,
these bound also coincide with the MO+EX boundgnethough a monotonicity assumption in the
outcome isnot the same as the monotone treatment response ofkiviamd Pepper (2000), see Vytlacil
(2002).

All bounds and statistics can be estimated comglgtrom a random sample by simple sample means.
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Appendix B: Diagnostics and regression results

This appendix contains the full set of regressiesults underlying Table 3 and some diagnostics of
matching quality. The full sets of results are méga only for covariate set 3. Full results andydiastics

for the alternative covariate sets are availaldenfthe authors upon request.
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Fig. Al Propensity scores for treated and non-tre&d

3 A4 5 B T
Propensity Score

[ Untreated  EEEEEEE Treated

Table A3 Summary measures of covariate balancing bere and after matching

Number of

Logit Logit treated

(n=4,362) Share of  model model Median outside
treated pseudo R pseudoR Median bias common

before before after  bias before after support

NN, five-to-one 0.490 0.060 0.002 7.271 1.004 0

275



Table A4 Propensity score matching balancing tesfer covariates

(n=4,362) Sample Mean % reduction t-test
Treated Control % bias |bias| t p>[t|
Member of Unmatched 0.452 0.528 -15.3 -5.040.000
'denmark’ Matched 0.452 0.449 0.7 95.3 0.23M®.815
Male Unmatched 50.416 45.040 37.6 12.420.000
Matched 50.416 50.402 0.1 99.7 0.0300.975
Age Unmatched 2743.8002234.900 37.8 12.470 0.000
Matched 2743.800 2743.300 0.0 99.9 0.010 0.989
Age? Unmatched 0.429 0.393 7.3 2.4000.016
Matched 0.429 0.427 0.5 93.5 0.1500.877
Inc. DKK400-800UUnmatched 0.177 0.154 6.0 1.9900.046
USD75-150 Matched 0.177 0.170 1.8 70.1 0.580.563
Inc. DKK 800+/ Unmatched 0.103 0.091 4.0 1.321.188
USD150+ Matched 0.103 0.112 -3.2 20.9 -0.980.325
Do not wish to Unmatched 1.910 1.874 3.7 1.230.218
disclose Matched 1.910 1.887 2.4 36.3 0.800.422
# of adults in Unmatched 0.403 0.470 -8.1 -2.680.007
household Matched 0.403 0.409 -0.7 91.8 -0.220.823
# of children in Unmatched 50.416 45.040 37.6 42@. 0.000
household Matched 50.416 50.402 0.1 99.7 0.03D.975
High school Unmatched 0.081 0.134 -17.4 -5.740.000
Matched 0.081 0.077 1.1 94.0 0.3900.694
Vocational Unmatched 0.267 0.248 45 1.50@.135
education Matched 0.267 0.261 1.4 69.2 0.450.651
Higher education Unmatched 0.579 0.501 15.6 5.16m000
Matched 0.579 0.582 -0.8 95.2 -0.2500.805
Skilled worker Unmatched 0.045 0.045 0.2 0.08M.938
Matched 0.045 0.043 1.3 -472.0 0.4400.656
Unskilled worker Unmatched 0.039 0.058 -8.9 -2.930.003
Matched 0.039 0.039 -0.1 99.2 -0.0300.979
Self-emp. or ass. Unmatched 0.052 0.052 0.1 0.0m0964
spouse Matched 0.052 0.049 1.3 -833.9 0.420.672
Unemployed Unmatched 0.028 0.050 -11.5 -3.780.000
Matched 0.028 0.027 0.5 95.3 0.2100.835
Student Unmatched 0.055 0.096 -15.4 -5.060.000
Matched 0.055 0.051 1.6 89.7 0.6100.544
Pensioner Unmatched 0.260 0.216 10.3 3.400.001
Matched 0.260 0.260 -0.1 99.0 -0.0300.975
Long-term sick  Unmatched 0.006 0.015 -8.6 -2.830.005
Matched 0.006 0.005 0.6 92.5 0.2800.777
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based insurance

Risk averse

Unmatched
Matched

Unmatched
Matched

Likes to take a risknmatched

Asthma

Allergies

Diabetes

Hypertension

Emphysema

Arthritis

Osteoporosis

Tinnitus

Rather good
dental health

Neither good nor

Matched

Unmatched
Matched

Unmatched
Matched

Unmatched
Matched

Unmatched
Matched

Unmatched
Matched

Unmatched
Matched

Unmatched
Matched

Unmatched
Matched

Unmatched
Matched

Unmatched

poor dental healtiMatched

Rather or very

Unmatched

poor dental healtiMatched

Daily smoker

Unmatched
Matched

Drinks more thanUnmatched

recomm.

Physical active

Matched

Unmatched

6-7 days per weekatched

0.305
0.305

0.641
0.641

0.164
0.164

0.058
0.058

0.235
0.235

0.060
0.060

0.193
0.193

0.029
0.029

0.217
0.217

0.028
0.028

0.101
0.101

0.420
0.420

0.304
0.304

0.116
0.116

0.202
0.202

0.096
0.096

0.180
0.180

0.290
0.309

0.622
0.648

0.181
0.157

0.082
0.061

0.247
0.230

0.058
0.061

0.161
0.193

0.037
0.029

0.175
0.231

0.016
0.022

0.095
0.098

0.388
0.428

0.263
0.300

0.138
0.111

0.270
0.206

0.079
0.092

0.204
0.181

3.2
-1.0

4.0
-1.4

4.4
1.7

-9.3
-1.1

-2.8
1.3

1.2
-0.3

8.4
-0.1

-4.6
-0.1

10.5
-3.6

7.8
3.6

1.8
0.8

6.6
-1.6

9.0
0.9

-6.7
1.4

-16.1
-0.9

5.8
1.2

-6.0
-0.2

1.050.293
68.5 00.32.745
1.310.190
64.9 -0.4600.646
-1.4600.144
620  0.5700.571
-3.07@.002
87.8  -0.4000.690
-0.930.352
555  0.4100.678
0.410.685
752 -0.1000.922
2.780.005
98.7 -0.0300.973
-1.520.128
98.9 -0.0200.985
3.4600.001
65.5 -1.1300.260
2.590.010
542  1.1000.273
0.60(.547
58.8  0.2400.808
2.170.030
752  -0.530.597
2.980.003
90.1  0.2900.776
-2.200.028
79.2  0.4800.633
-5.320.000
94.4 -0.3100.757
1.9300.054
78.9  0.390.698
-1.990.047
96.3 -0.0700.941
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Table A5 Comparison of ATESs obtained by alternativenatching estimators

(n=4,362) MED DEN PHY CHI GP AMB

NN, one-to-one 0.020 0.073 0.026 0.045 0.025 0.028
NN, five-to-one 0.017 0.074 0.020 0.043 0.026 0.019
Kernel (Epanechnikov) 0.018 0.075 0.021 0.041 0.023 0.020
Radius, caliper=0.1 0.020 0.080 0.021 0.041 0.023 0.019
Radius, caliper=0.01 0.016 0.074 0.021 0.040 0.021 0.019

Covariate set 1 refers to the specification inelgdjender, age, and age squared as covariates.

Covariate set 2 refers to the specification ineclgdgender, age, age squared, household income and
composition, education level, occupational statusployment-based private health insurance status, a
risk preferences as covariates.

Covariate set 3 refers to the specification inalgdgender, age, age squared, household income and
composition, education level, occupational statusployment-based private health insurance stasis, r
preferences, chronic conditions, dental healtHydanoker, drinks more than recommended, and palsic
activity as covariates.
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CHAPTERG

Discussion and conclusions
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1 Summingup
The preceding chapters have investigated the detaemts of VPHI coverage and its effect on the use o
health care services. Overall, the main focus efthiesis is empirical, and so are its primary ¢buations

to the literature.

1.1 Research contributions

The thesis contributes to the existing literatureséveral ways. Overall, the empirical analyseshased

on a comprehensive dataset from Denmark colleqtedifically for the purpose. This dataset contains
exceptionally detailed information on VPHI coveragad whether contracts are purchased on an
individual basis or provided through the workplaae,well as a wide range of other variables that ar
relevant in relation to the analysis of VPHI. Theptrical analyses are based on a theoretical fdiorda
laid out inchapter 1 However, it is noted that the relevant theorydaplicate VPHI and the employers’

decision to purchase VPHI on behalf of their emphsy/is somewhat sparse.

Chapter 2reviews the empirical literature on what charasesy the privately insured in universal health
care systems and assesses how well the empiriclEnee corresponded with the theoretical framework.
In many cases the link between economic theorytb@empirical work is far from perfect with both ad
hoc theorising and imperfect data. The review, haweis useful in and by itself vis-a-vis the resba
objectives of the present thesis as it providesuilegfor the selection of covariates in subsequent

empirical analyses.

Chapter 3contributes to the empirical literature by exphorithe role of satisfaction with the tax-financed
health care system as a potential determinant plagment-based VPHI ownership, and by taking into
account that some employees receive VPHI free afgeh while others pay the premium out of their pre
tax income and thus make an actual choice. To ¢se kmowledge of the author, this study is thd fos

make such distinction, which may be crucial giviest the theoretical framework differs for the tvases.

The last two chapters contribute to an ongoingaméeagenda on how to identify the causal effect of
VPHI on the use of health care services in the radis®f experimental data, taking into account that

insurance status is potentially endogenous.

Chapter 4estimates the causal effect of employment-basedI\dh the use of covered health care
services using the method of propensity score nrajchirirstly, it has not previously been investaght
how employment-based VPHI affects the use of headite services in Denmark or any of the other
Scandinavian countries. Secondly, at the time wherchapter was written, matching methods had only
previously been used to estimate the impact ofrarse on health care use in two recent studiesaosoB

et al. (2008) and Jones et al. (2006).
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Along a similar line,Chapter 5contributes to the literature by examining how #stimated effect of
individually purchased VPHI varies with differemtentifying assumptions and by using non-parametric
bounds to assess the identifying power of the vareissumptions. In this regard, it is noted thatuige of
non-parametric bounds is a promising, yet rarelpliag method that allows further scrutiny of the
identifying power from separate sets of assumptionsbehaviour, instrument validity, selection, and

functional form.

1.2 Someresults

The literature review irthapter 2reveals that socioeconomic characteristics amngtdeterminants of
VPHI coverage. In accordance with economic thettmy,probability of taking out VPHI on an individual
basis is consistently found to increase with incomereover, the empirical evidence generally suggpor
the theoretical prediction of individuals selectihgmselves into duplicate VPHI based on the qualit
care, however defined, available within the unigkfealth care system, just like the individual dech
for VPHI is affected negatively by the effectivesimance premium. The majority of the reviewed &sidi
have investigated the relationship between he#@thand insurance status in one way or anotherh Wit
very few exceptions, the results point in the dioecof advantageous or no health-based selectitm i
VPHI. Finally, it is found that despite the predominasierof risk preferences in the economic theory on
private health insurance demand, the empiricalesgd on the importance of risk preferences is spars

and points in different directions.

Chapter 3finds that within the Danish workforce, the proligpof having employment-based VPHI is
positively affected by private sector employmeritge sof the workplace, whether the workplace has a
health scheme, income, being employed as a whiteragorker, and age until the age of 49, while the
presence of subordinates, gender, education lewvembership of ‘denmark’ and living in the capital
region are not significantly associated with inswecoverage. As expected, the characteristiceceta

the workplace are by far the quantitatively mospamant determinants. In addition, individuals ood
self-assessed health are found to be more likebetoovered by employment-based VPHI than those in
excellent and fair, poor or very poor self-asses$ssdth, respectively, and the probability of bemsured

is negatively related to the level of satisfactwith the tax-financed health care system. Thesdtseare

not notably affected by distinguishing empiricatigtween employees who receive VPHI free of charge
and those who pay the premium out of their prektaeme. Hence, these two groups may reasonably be
combined in future analyses of employment-based ViPHDenmark, even though the underlying

decision processes leading to insurance coverdige somewhat.

In chapter 4 the focus is on ex post moral hazard. It is fotrad employment-based VPHI coverage does
not significantly affect the probability of havingad one or more hospitalisations, physiotherapist,
chiropractor, psychologist, specialist, or ambulatmontacts within the previous 12 months. Howetlee,

estimated effects are positive for all health cseevices except for psychologist visits. Restrigtthe
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sample to private sector employees, it is found énaployment-based VPHI increases the probabifity o
having had any ambulatory contacts by 6-7 percengagnts in addition to the baseline probability of
22.4 percent, while the remaining estimates renasignificant. These results are robust to différen

specifications of the propensity score and theafisdternative matching algorithms.

Finally, chapter 5points to evidence of a positive and significaféet of individually purchased VPHI
on the use of dental care, physiotherapy, and glantic care, irrespective of the method appliemt. the
use of ambulatory care the effect is insignificamhile the results differ across methods for genera
practice and prescription drug use. The correlatioefficients estimated in the joint parametric misd
indicate that insurance status is exogenous imibdels of general practice, ambulatory, and derzted
use and endogenous when considering the use dafriptesn medicine, physiotherapy, and chiropractic
care. Hence, the evidence seems to favour thenfisdif a substantial and statistically significeffiect of
VPHI on the use of prescription medicine and ariginificant effect on the use of general practice,
indicating that public model hazard effects are dmninant among the general practitioners in Dekmar
The significant correlation coefficients are largad negative, which means that the insured have a
propensity to use less of these health care sarvicespective of insurance status. Finally, th@-no
parametric bounds provide an important insight ihtow different identifying assumptions that are

frequently used in the literature may affect ttme €ind interpretation of the identified effect.

1.3 Policy implications
While the number of individuals with VPHI coverageDenmark and several other European countries
implies that this research area potentially hagpoélevance, it is also clear that policy recomaiaions

must be made with caution in a controversial aueh |1s private financing of health care.

This section discusses the policy implications hed thesis regarding the distribution of VPHI ansl it
effect on the use of health care services in atigesinanner. Some of the burning political questionh

the day, such as the possible welfare implicatafrsspecially duplicate VPHI and the side effedtsaa
exempting employment-based VPHI, cannot be addielsased on the present thesis. In particular, the
results of the thesis do not shed light on the @atina issue of whether VPHI may reasonably be
perceived as a problem that necessitates politiatines. Hence, the section deliberately refrdnosn

making any such policy recommendations.

Firstly, the literature review irthapter 2suggests that policy makers need to evaluate tiadity of
empirical studies carefully when assessing theeswd on a particular issue, and avoid basing their
decisions on regulatory issues on the resultssihgle study. Moreover, given that the charactesstf
the privately insured differ considerably acrospety of VPHI coverage and institutional settings,

empirical knowledge obtained in one setting ismetessarily immediately transferable to other regsti

283



Dansk sammenfatning / Danish summary

Secondly, the knowledge on the determinants of eynpént-based VPHI within the Danish workforce
generated irchapter 3is highly relevant for Danish policy makers, givéme expectation from political
side that tax-exempting employment-based VPHI ogetit on the insurance being offered to all
employees would induce an equal distribution of lempent-based VPHI coverage within companies,
and preferably also reduce the importance of sooim@mic determinants within the workforce. Brought
to a head, the findings chapter 3imply that the tax-exemption brings along a trangfom low-income
workers in the upper and lower age groups to middked individuals employed in highly paid white-
collar jobs, though most likely of a limited sizelative to various other social imbalances thastexi

within the health care system. Whether this isrdé# or not is a political issue.

Thirdly, the question of whether VPHI increases tise of health care services is crucial both frbe t
perspective of understanding the behavioural resgsrihat lead to the purchase of VPHI and the
responses that insurance itself induces on heafth se, and thus from the perspective of undetistgn
the extent to which insurance is a key contribtitothe increasing health care costs observed inyman
countries. In this regarghapter 4finds that employment-based VPHI does not give tismoral hazard
when considering the total sample of occupationabtive. One possible reason for this is that
employment-based VPHI in Denmark primarily duplesathe coverage provided by the universal health
care system, thereby possibly causing individuaksubstitute use from tax-financed contacts togpely
paid contacts rather than affecting total use. H@wnerestricting the sample to private sector eryggds,
there is some evidence of moral hazard in the tiaenbulatory care. The findings ohapter Simply that
individually purchased VPHI induces moral hazardha use of dental care, physiotherapy, chiropracti
care, and prescription drugs, but not ambulatorg ead general practice. Hence, the findingshaifpters

4 and5 imply that VPHI contributes to the increasing lieatare costs for some types of health care
services, but not others. Whether this is desirablaot from a policy perspective is a normativeuss

given that it is not quite clear which level of hbacare use is preferred by society.

Fourthly, given that the probability of having imiually purchased as well as employment-based VPHI
coverage increases with income, the presence ddlrhazard implies that both insurance types geaerat
some extent of horizontal inequity in the use ddltiecare services, although to varying degreeseMo
precisely, the results @hapter 5suggest that an expansion or reduction of indadigupurchased VPHI
will, through its effects on the use of health cseevices, have an important effect on the degraehich

the use of dental care, physiotherapy, chiropractice, and prescription drugs is distributed by
socioeconomic characteristics. On the contraryreélsalts ofcthapter 4suggest that except for ambulatory
care, changing the availability of employment-bag&dHl coverage will not alter the degree to whibb t
use of health care services is related to incorgeifgiantly. Given that equity may reasonably be
considered a fundamental value in societies withniaversal health care system in place, this may
reasonably be considered undesirable from a ppkcgpective, as discussed in detail in section thef

introductorychapter 1
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2 Limitations

Like any other thesis, the current thesis is subjecsome limitations and uncertainties, some more
important than others. The following section ddsesi the main limitations of the thesis and the most
general issues encountered in the empirical arsalydee various limitations discussed in this sectas
well as other more specific issues, have also loeaft with in the discussion sections of the eroplri

chapters.

2.1 Focusof thethess

For one thing, the thesis focuses exclusively ovapg health insurance that is taken out on a valyn
basis in addition to the coverage provided by avensal health care system. However, private health
insurance may also provide the primary source gé@ye for all health care for the entire or péithe
population, in which case it may be classified #isee principal or substitute. These types of peva

health insurance are not subject to analysis irctingent thesis.

As is usually the case for PhD theses, the cutifeagis considers a relatively narrowly defined cdet
research questions. While this limitation is neaggsit does, however, also imply that other ind&rg
aspects are ignored. For example, whhapters 4 and &analyse the effect of VPHI on the use of health
care services, neither of the chapters differemtlag¢tween tax-financed and privately paid contacts.
Moreover, given that we do not know which levellwfalth care use is preferred by society, it is not
possible to evaluate how the increase in use (adhof varying magnitudes) induced by VPHI affabts
welfare of society based on the results of thisithd=inally, it must be emphasized that in additio
knowledge on the distribution of VPHI and its effem the use of health care services, an overall
evaluation of VPHI in Denmark should also includbes factors as accounted for in section 4 of the
introductory chapter 1 such as sickness absence and the health of ivatety insured, as well as
information on the tax revenue lost as a directsegnence of the tax-exemption of employment-based
VPHI.

2.2 Data
The limitations of and issues related to the datased in the empirical analyses are accountednfor

detail inchapter 1 Hence, this section is merely intended to sunseaaind discuss the main issues.

For one thing, the use sElf-reported datan health care use calls for a brief discussiased on the
findings of a review of the empirical literature tive use of self-reported health care data (Bhamaahar
Wagner 2006), some extent of underreporting is &egeto be present in the data, and the estimates f
the use of inpatient care are expected to be mmaege than those for outpatient care. The inactesa

are, however, not expected to bias the resultsi®ftudy in any particular direction.

The collection of data using anternet-based guestionnaimay also constitute a source of bias if the

individuals who can be reached through the intediffér from those without internet access on the
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characteristics that are subject to investigatiihile this is not expected to be a major issudéngresent
study, given that 86 percent of the Danish popuoatiad internet access in their homes in 2009i¢Btat
Denmark 2009), it is nevertheless worth noting.n§la similar line, the identification of respondent
throughYouGov Zapera’s Denmark parminstitutes a weakness of the study if the pamehibers differ

from the remaining population on the relevant comdstics.

Moreover, although it is in line with what is comnty seen in internet-based surveys (Cook et al0200
Sheehan 2006), thesponse rat®f 41 percent is not impressive and may be argoddmper the ability

to make inferences about the study population. &ktent of bias entailed by a low response rate is a
function of the response rate itself as well afediinces between respondents and non-respondetite on
variables of interest. In the present study, ftassible that the respondents differ from those didanot
answer the questionnaire by having a greater sttérethe subject of the survey, i.e. private Healt
insurance. Such an interest could be spurred mgtstrongly for or against private health insurarsced

it may be positively or negatively related to healMoreover, it is uncertain how this relates te th
remaining variables used in this study. Hence, avllilere are no obvious reasons to believe that the
results of this study are systematically biasechby-response, caution should nevertheless be sgdrci

when generalising results based on survey datagolations.

Finally, working with cross-sectional datgenerally implies that causal interpretations $ihdie made
with caution. In relation to the dataset used mphesent thesis, especially the timing in the oladi®n of
the main variables is not optimal, given that tee of health care services is observed within tbeipus
12 months, while VPHI coverage is observed towdhds end of this period. In principle, it is thus
possible that some of the individuals who are diasisas insured were not actually covered by ViRHI

all or part of the period in which their use of llezare services were observed, and vice versa.

2.3 Econometric methods
This section is confined to consider the overatiithtions associated with the econometric methedsl u
in the thesis. The reader is referred to cons@tempirical chapters for more extensive and teehnic

discussions of the various limitations and weakegsslated to specific methods.

Regarding the analysis of determinants of havingleyment-based VPHI, the applied models are
reduced form modelin the sense that they estimate the determinahtsmployment-based VPHI
coverage net of demand- and supply-side effectss. ifiposes some limitations on the ability to idignt
causal relationships, and it does not allow forgagmation of how specific factors impact eithielesof
the market. In particular, it is not possible tpa®te the effects of the determinants on the wario

participants in the decision process that lead=RHI coverage.

Considering next the analysis of how VPHI affedie use of health care services, the all-important

econometric issue is that the use of observatidadh necessitates the useialfierently untestable
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identifying assumption® identify the causal effect of VPHI. Althoughetbresent thesis goes far in order
to justify that the various assumptions hold an& several fundamentally different identification
strategies simultaneously, the results may, incpla, all be wrong. However, this limitation is tho

specific to the current thesis, but applies tovast majority of the empirical literature seekiogestimate

causal effects of VPHI using observational data.

3 Suggestionsfor futureresearch

Overall, VPHI that co-exists with a universal hkatare system may be analysed from several differen
angles. The empirical results presented in thisish&hed light on only a narrowly defined set clegach
guestions, as outlined in the introductohapter 1 Hence, several questions remain unanswered hand t
demand for more knowledge on the workings of theketafor VPHI and its effects on universal health

care systems is not expected to ease off for eewhil

Based on the review of the empirical literaturevdmat characterises the privately insured in unalers
health care systems provideddhapter 2 it is concluded that while some findings may oeebly be
taken as well-established knowledge, the literasiile faces considerable challenges in other arkas
particular, further empirical research is neededrifer to understand more fully the relationshipmag

health risk, risk preferences and the decisiorutclmse VPHI.

In the author’s view, one of the major challengéghe literature on employment-based VPHI lies in
developing the theoretical framework for employesvision of VPHI in universal health care systems,
given that the existing framework is sparse andgats point of departure in settings where empkaym
based VPHI provides the primary source of covefageall health care. Moreover, given the finding of
chapter 3that characteristics related to the workplacevarg important in determining the probability of
having employment-based VPHI in Denmark, anothevials candidate for future research is the
employers’ decision to offer VPHI to their emplogeacluding the tradeoffs between EPHI, otherdgein
benefits, and money wages. In particular, sepaydkia effects of determinants on the various pagits

in the decision process that leads to employmesedbd/PHI coverage may provide important insights

into the mechanisms in play at the market for emplent-based VPHI.

Another major challenge that is frequently addrésadhe literature is how to identify the causfiéet of
VPHI on the use of health care services empiricadlfthe absence of experimental data, taking into
account that insurance status is potentially endage In this regard, the finding of the curremsi that

the estimated effects of VPHI varies with identifyiassumptions calls for more focus on the exint t
which a given result depends on the chosen methagdpyoach. In the author’s view, an important fatu
challenge is thus to be more explicit about andldish more knowledge on the appropriateness and
consequences of imposing different identifying agstions in analyses of different types of VPHI and

institutional settings. Moreover, future analysesld also extend the analyses performedhapter 5to
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consider alternative measures of health care wsd, as number of visits or expenditure, and varying
levels of VPHI coverage (such as the different geowithin ‘denmark’). Given that the determinants o
VPHI coverage and its effect on the use of headite services may reasonably be expected to depend
largely on the exact coverage provided by the Brsce as well as the institutional setting, one sd¢edbe

careful when drawing conclusions across countagandless of which road is pursued.

Finally, it is noted that very little is known alidihe long-term relationships between VPHI, heakine
use, health status, and the universal health gatera. For example, how does the availability ofHVP
today affect health care use in one, two, or eliezetdecades from now? Do the long-term conseqaence
of VPHI differ depending on whether this is puradthon an individual basis of provided through the
workplace? How does the presence of duplicate V&fféct the support for the universal health care
system? Along with the issues discussed abovee tgsstions are obvious candidates for future resea
However, a better understanding of the long-terfatimships will require longitudinal data that [t/
individuals over longer periods of time. To thetidesowledge of the author, such data are not availim

Denmark at present.
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Denne afhandling omhandler private syge- og surafbesikringer, der eksisterer sammen med et
universelt skattefinansieret sundhedsvaesen. Dissstep sundhedsforsikring findes i én eller andamfi

de fleste lande med et universelt sundhedsveeseniaiigende grad kommet i fokus i lgbet af deesen
artier. Mens de private syge- og sundhedsforsikridgin i begreenset omfang bidrager til den samlede

finansiering af sundhedsveesenet i de fleste la#der store dele af de respektive befolkninger eéekk

Formal og struktur
Det overordnede formal med denne afhandling ernalysere determinanterne for private syge- og

sundhedsforsikringer samt deres effekt pa forbrafyjstindhedsydelser i Danmark.

Afhandlingen bestar af et indledenkiapitel 1, som danner baggrund for afhandlingens empirigkdyaer
ved at redeggre for de institutionelle og teoretiskmmer for analyserne samt beskrive og diskutete
dataseet, der bruges i de empiriske analysapitel 2 gennemgar den empiriske litteratur om hvad der
karakteriserer private forsikringstagere i landelmaiverselle sundhedsveesener med henblik pa a¢ gui

udveelgelsen af forklarende variable i de falgendpigske kapitler.

Afhandlingens primeere fokus savel som dens bidratph akademiske litteratur er af empirisk karakte

Specifikke formal med de empiriske kapitler er at:

a) Estimere determinanterne for at have en arbejddgageret sundhedsforsikring samt undersgge
hvorvidt disse adskiller sig signifikant for medajdtere som far sundhedsforsikringen gratis og

medarbejdere som selv betaler en del af preemiearviauttotreeksordningapitel 3)

b) Estimere den kausale effekt af arbejdsgiverbasewatdhedsforsikring pa forbruget af

sundhedsydelsékapitel 4)

c) Estimere den kausale effekt af individuelt kabt dhedsforsikring pa forbruget af
sundhedsydelser, med seerligt fokus pa hvordan desffekt varierer med forskellige

identificerende antagelsétapitel 5)

Afhandlingen afrundes med et opsummerekdgpitel § hvori de specifikke bidrag til litteraturen,

resultaterne af de empiriske analyser, samt afiragedis begraensninger opsummeres og diskuteres.

Private syge- og sundhedsforsikringer i Danmark
Private syge- og sundhedsforsikringer kan entere&gid individuel basis eller via en arbejdsgivems

typisk ogsa betaler preemien helt eller delvist.

Den primeere leverandgr pa det danske marked favidblle syge- og sundhedsforsikringer er

Sygeforsikringen "danmark”. Det primaere formal nfecsikringer tegnet hos "danmark” er at deekke en
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del af brugerbetalingen for sundhedsydelser sop@kagt brugerbetaling i det universelle sundhedsuzes
som f.eks. tandlsegebesgg, fysioterapi og receptplmedicin. For omkring 25 procent af "danmarks”

medlemmer er udvalgte operationer pa privathospitaysa delvist daekket.

De arbejdsgiverbaserede sundhedsforsikringer udbyafe kommercielle forsikringsselskaber. Disse

forsikringer deekker primeert operationer pa privagi@ler, men bruges i stigende omfang ogsa til at
finansiere fysioterapi, kiropraktik og psykologhpeelSiden 2002 har den enkelte medarbejder veeret
fritaget for at betale indkomstskat af veerdienaa$ikringspreemien under forudseetning af, at foirsgjen

tilbydes til alle virksomhedens medarbejdere.

| 2009 havde omkring 2 millioner danskere (svaretildé2 procent af befolkningen i alderen 18-75 ar)
tegnet en privat forsikring via “danmark”, menst laver 932.606 personer (svarende til 32 procewuleaf

beskeeftigede) var deekket af en arbejdsgiverorgatisendhedsforsikring.

Funktionel klassifikation

Tabel 1 opsummerer de eksisterende klassifikati@feprivate sundhedsforsikringer, der eksisterer
sidelgbende med et universelt sundhedsvaesen. Eokass at adskille de forskellige funktioner, som de
private sundhedsforsikringer kan have i forholdlét universelle sundhedsveesen. Det fremgar afl Tabe

at der ikke er generel enighed om definitionerieiket skaber en del forvirring i litteraturen.

Tabel 1 Klassifikationer af private sundhedsforsikinger i universelle sundhedsveesener
Behandling hos private
Behandlinger der ikke er udbydere for behandlinger

Brugerbetaling for
behandlinger der er delvist

Daekning: daekket af det universelle 'daekket indenfor det som ogsa er tllg_aengehge
universelle sundhedsveesen indenfor det universelle
sundhedsveaesen sundhedsvaesen
White (2009) Gap Parallel
Colombo and ,
Tapay (2004) Complementary Supplementary Duplicate
OECD (2004) Complementary Supplementary Duplicate
Henke and
Schreydgg (2005) Supplementary Complementary
Mossialos and Complementary Supplementary

Thomson (2002)

Denne afhandling anvender den funktionelle kldssiion fremsat af Colombo og Tapay (2004) samt
OECD (2004). | forhold til de private sundhedsfkrisiger der findes pa det danske marked, sa
klassificeres forsikringer kabt pa individuel bagia Sygeforsikringen "danmark” saledes som vaerende
primaert complementaryi forhold til det universelle sundhedsveesen, medasarbejdsgiverbaserede

sundhedsforsikringer klassificeres som prindaglicate
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Teoretisk ramme
Langt starstedelen af den teoretiske litteraturdsiklet for private sundhedsforsikringer i sitwater hvor
der ikke er noget universelt sundhedsveesen. Deyyme af forsikring omtales som primaer privat

sundhedsforsikring i det nedenstaende.

Den individuelle efterspargsel efter privat sundhesforsikring

Den individuelle efterspargsel efter primeer prisandhedsforsikring modelleres oftest med udganddpun

i forventet nytteteori. Det antages saledes, amalle nyttemaksimerende individer sammenlignen de
forventede nytte henholdsvis med og uden forsiki@der med forskellige niveauer af deekning) og
veelger det alternativ, der maksimerer den forventggte under en budgetbegraensning. Indenfor denne
ramme viser gkonomisk teori, at efterspargslerr gitenaer privat sundhedsforsikring stiger med grnade
af risikoaversion, under antagelse af symmetrig&rimation mellem forsikringsgiver og -tager. Under
antagelse af asymmetrisk information, sa viser gkusk teori, at efterspgrgslen efter primaer privat

sundhedsforsikring er korreleret med risikoen tdoleve syg.

De teoretiske forudsigelser for den individuelléeefpargsel efter sundhedsforsikring kan umiddelbar
overfarelse p&omplementaryog supplementaryforsikring, der eksisterer sammen med et offentlig
sundhedsveesen. Dvs. at efterspgrgslen efter digsikringstyper forventes at stige med graden af
risikoaversion samt variere med risikoen for sygddifierspargslen efteduplicate forsikring er mere
kompliceret at modellere, given at denne type &ikoing ikke deekker monetaere tab pa samme made
som primeer sundhedsforsikring, men i stedet givdgang til behandling hos private udbydere for
behandlinger som ogsa er tilgeengelige indenfor wdterselle sundhedsveesen. Det er vist, at
efterspgrgslen efter denne type af forsikring stigeed indkomst og falder med kvaliteten af det

universelle sundhedsvaesen, typisk malt ved veetefior behandling.

Virksomhedernes efterspgrgsel efter privat sundhedersikring

Den teoretiske litteratur om virksomhedernes eftergsel efter private sundhedsforsikringer pa veafne
deres medarbejdere er sparsom og karakteriserefiaredforskellige tilgangsvinkler frem for et saetl
teoriapparat. Uanset hvilket teoretisk tilgangseinkler tages udgangspunkt i, sa forventes det at
virksomheder har en omkostningsmaessig fordel orreatpersoner ved kgb af sundhedsforsikring. Dette
skyldes, at virksomhederne ved at kegbe et storal afarsikringspolicer samtidig kan opna en
omkostningsmaessig gevinst ved pooling af risikgedbm de ma forventes at std steerkere end
privatpersoner ved forhandling af pris. Fordelere visikopooling og forhandlingsstyrke betyder, at
starre virksomheder forventes at veere relativt rtikrgjelige til at tilbyde private sundhedsforsiiger til
deres medarbejdere. Derudover kan skattelovnioglertilfeelde gagre det mere fordelagtigt at modtge
privat sundhedsforsikring via sin arbejdsplads extdkgbe den selv. Den teoretiske litteratur om

virksomhedens efterspgrgsel er udelukkende udvikietprimaer privat sundhedsforsikring, men de

292



Dansk sammenfatning / Danish summary

forskellige tilgangsvinkler kan i varierende omfaogsa anvendes pa efterspargslen efter de foigelli

typer af sundhedsforsikring, der eksisterer vedrsiaf et universelt sundhedsvaesen.

Effekten af private syge- og sundhedsforsikring pdorbruget af sundhedsydelser

Med hensyn til effekten af private sundhedsforsiger pa forbruget at sundhedsydelser, sa viser
gkonomisk teori, der modellerer effekten af primastmdhedsforsikringer, at disse forsikringer har
potentiale til at gge forbruget via flere mekanismedet omfang at forebyggende adfeerd ikke er
reflekteret i forsikringspreemierne, sa er det mudigtilstedevaerelse af forsikring reducerer inoiatet

til forebyggelse via ex ante moral hazard. Denn&amisme forventes dog ikke at veere seerlig steerk for
private sundhedsforsikringer. Den oftest naevnteamiskne, som ogsa er den vigtigste i forhold tivate
syge- og sundhedsforsikringer der eksisterer sammehet universelt sundhedsvaesen, er ex post moral
hazard. Ex post moral hazard opstar ved, at fongjerne reducerer den pris, som patienterne stnfav
Herved gges forbruget af sundhedsydelser, hvisspitegsel er priselastisk. Derudover er det ogsia ai
private sundhedsforsikringer under forskellige aasdigheder ogsa kan @ge forbruget af sundhedsydelse
ved at reducere gkonomiske risiko, overfgre indkdrasde raske til de syge samt skabe bedre bésiege
for udbyderinduceret efterspgrgsel. Institutiondbarrierer samt begraensninger i den daekning, der
tilbydes af de private forsikringsselskaber, kag thenkes at reducere eller helt fierne den posiffakt

pa forbruget.

Den teoretiske litteratur om hvordan private sumidf@rsikringer pavirker forbruget at sundhedsydelse
kan umiddelbart overfarelse pdmplementarpg supplementaryorsikringer, der eksisterer sammen med
et offentligt sundhedsvaesen. For disse forsikrypmst forventes ex post moral hazard at veere den
dominerende effekt. Effekten afuplicate forsikring, der daekker behandling hos private utivg for
behandlinger som ogsa er tilgeengelige indenforudéterselle sundhedsvaesen, dog ofte med leengere
ventetid, er mere kompliceret. Hvorviduplicateforsikring gger forbruget af sundhedsydelser affeen
saledes af, om forsikringen eendrer indikationskétae for behandling, samt hvorvidt efterspargslen
efter de deekkede behandlinger er tidselastisk. lEnée muligt, atduplicate forsikring, der primaert
deekker operationer pa privathospitaler, flytter bfaget fra det universelle sundhedsvaesen il

privathospitaler frem for at gge det samlede fagbru

Data

De empiriske analyser er baseret pa et datasadbjeleindsamlet specifik til formalet i juni 200%aven
internetbaseret spgrgeskemaundersggelse af dekedaefelkning i alderen 18-75 ar. Undersggelsen har
en svarprocent pa 41, og den endelige stikpravedeker 5,447 respondenter. Design og pilottestaing
det anvendte spgrgeskema, dataindsamlingsprocesgah det endelige datasaet er dokumenteret i

afhandlingengapitel 1
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Empiriske kapitler
Litteraturreviewet samt de tre empiriske kapitldgar afhandlingens hoveddel, og de indeholderditgd

afhandlingens bidrag til den akademiske litteratur.

Kapitel 2 med titlen"What characterises the privately insured in unisa@rhealth care systems? A review
of the empirical evidence'gennemgar den empiriske litteratur om hvad demMariserer private
forsikringstagere i lande med universelle sundhadsner samt diskuterer i hvilket omfang resultatern
stemmer overens med de teoretiske forudsigelsenpadet. Denne viden er nyttig i sig selv, savehso
med henblik pa at guide udveelgelsen af forklarendeable i de falgende empiriske Kkapitler.
Gennemgangen er begraenset til at omhandle privasikifinger kabt pa individuel basis, eftersom den
teoretiske ramme for henholdsvis individuelt kgbtearbejdsgiverbaserede forsikringer adskillerpsig
vaesentlige punkter. Relevant empirisk litteratugvbindsamlet ved at udfgre sggninger i elektroniske
databaser samt gennemga ugentlige rapporter omumghedsgkonomisk forskning. Litteratursagning
identificerede i alt 24 artikler og 15 arbejdspapirhvoraf stagrstedelen var udgivet indenfor deteste
arti. En gennemgang af resultaterne viser at skoim@miske karakteristika, inklusiv indkomst, geriere
spiller en vigtig rolle i forhold til hvorvidt mareelger at kagbe en privat sundhedsforsikring. Lattmen
finder generelt en positiv sammenhaeng mellem latalit af det offentlige sundhedsvaesen, typisk malt
ved ventetiden for behandling, og udbredelsen afapisundhedsforsikring der deekker behandling pa
privathospitaler, ligesom efterspargslen efter ggevsyge- og sundhedsforsikringer pavirkes i negati
retning af den effektive forsikringspreemie. Den @imke evidens i forhold til effekten af
risikopraeferencer er yderst sparsom og pegeré fianskellige retninger. Endelig sa findes det, dueg
enkelte undtagelser, at de private forsikringst@adper et bedre helbred end den gvrige befolknivitket

star i kontrast til teorien om adverse selectidgttetaturen giver flere mulige forklaringer pa dett

Mens langt stagrstedelen af den empiriske litteréitutato har analyseret syge- og sundhedsforsiksin
kabt pa individuel basis, sa er den empiriskerétie om sundhedsforsikringer tegnet via arbejdigga

sparsom.

Kapitel 3 med titlen’Determinants of employment-based private healduiance coverage in Denmark”
bidrager til den sparsomme litteratur om arbejdsdigaseret sundhedsforsikring ved at estimere
determinanterne for at have sadan en blandt desdfégkde i Danmark ved brug af forskellige probit
modeller. Andelen af de beskaeftigede med sundhesilsfing via deres arbejdsplads er steget stonhside
2002, hvor de arbejdsgiverbaserede sundhedsfargékriblev fritaget for indkomstskat for den enkelte
medarbejder under forudsaetning af, at de tilbydledlé virksomhedens medarbejdere. Analyserneryise
at sandsynligheden for at have en sundhedsforgikien sin arbejdsplads stiger med beskaeftigelsni d
private sektor, arbejdspladsens starrelse, tilstedelsen af en sundhedsordning pa arbejdspladsen,
graden af utilfredshed med det offentlige sundhaxen, godt selvrapporteret helbred frem for

henholdsvis fremragende og nogenlunde, darligt egen darligt, anseettelse i en funktionaerstilling,
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indkomst og alder indtil 49 ar, hvorefter sandsymiden pdavirkes i negativ retning af alder. Som
forventet er de arbejdsgiver-relaterede karakikaistvantitativt langt de vigtigste determinantsmwn,
uddannelsesniveau, medlemskab af sygeforsikringgeanmark’, bopeel i region hovedstaden og
tilstedeveerelsen af underordnede pa arbejdsplagéeitker ikke sandsynligheden for at have en
arbejdsgiverbaseret sundhedsforsikringr der er kontrolleret for de gvrige karakteratilhnalyserne
viser desuden, at determinanterne for medarbegterefar sundhedsforsikringen gratis og medarbejdere
som selv betaler en del af preemien via en brutkstedning ikke adskiller sig signifikanDet bar
saledes ikke give anledning til problemer at begratisse to grupper samlet set i fremtidige analgée

arbejdsgiverbaseret sundhedsforsikring i Danmark.

Et andet fokusomrade i litteraturen om private syag sundhedsforsikringer er at identificere hvarda
forsikring pavirker forbruget af sundhedsydelsepgisk. Udfordringen bestar i at adskille den kdesa
effekt af forsikring fra forskelle i forbruget, d&an henfgres til forskelle i uobserverede karadti&a,

som bade pavirker sandsynligheden for at veerekfetsog forbruget af sundhedsydelser.

Kapitel 4 med titlen*Does employment-based private health insurancesiase the use of covered health
care services? A matching estimator approadrivender propensity score matching til at estimere
effekten af arbejdsgiverbaserede sundhedsforsiripg forbruget af de sundhedsydelser, der er deekke
af forsikringerne. Propensity score matching estmem er baseret pa en antagelse om selektion pa
observerbare karakteristika. | forhold til den kwmrik analyse betyder dette, at forbruget af
sundhedsydelser antages at veere uafhaengigt afystigiieden for at have en forsikring, nar der bgim

pa en reekke observerede karakteristika. Kapitetyjdnaenterer for, at denne antagelse er opfyldgtgie
institutionelle rammer for arbejdsgiverorganiseresisdhedsforsikringer i Danmark og det anvendte
dataseet, ligesom der laves en reekke robusthedgtjedyserne viser, at de arbejdsgiverorganiserede
sundhedsforsikringer gger sandsynligheden for ate haseret hospitalsindlagt samt modtaget
fysioterapeutisk, kiropraktisk, specialist og anamil behandling indenfor det seneste ar. Ingen af de
estimerede effekter er dog signifikant forskellfggnul, nar man kigger pa hele gruppen af besgesfa.
Givet at de private sundhedsforsikringer er langrenudbredte i den private sektor end indenfor det
offentlige, s gentages analyserne for gruppen avatansatte. Disse analyser viser, at de
arbejdsgiverorganiserede sundhedsforsikringer @gedsynligheden for at have modtaget ambulant
behandling indenfor det seneste ar signifikant B&dprocentpoint oveni udgangspunktet pa 22 procent
De gvrige estimater forbliver insignifikante. Reatdrne er ikke fglsomme overfor sendringer i

specifikationen af propensity scoren og brugeritefreative matching algoritmer.

Kapitel 5 med titlen"The effect of private health insurance on the wudehealth care services: A
comparison of identification strategiegstimerer effekten af medlemskab af sygeforsileingdanmark”
pa forbruget af udvalgte sundhedsydelser og undersgwordan den varierer med forskellige

identificerende antagelser. Dette ggres ved atutisk og sammenligne estimater baseret pa fire
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fundamentalt forskellige identifikationsstrategig):Joint parametrisk modellering baseret pa antagelser
om funktionel form og en instrument variabel, 2pgensity score matching baseret pa en antagelse om
selektion pa observerbare karakteristika, 3) emdstal univariat parametrisk estimator baseret pa
antagelser om funktionel form og selektion pa olbedyare karakteristika og 4) ikke-parametriske lasun
baseret pa svagere antagelser om selektion. Amagseiser, at medlemskab af "danmark” @ger
sandsynligheden for at have veeret ved tandleegeh @atmave modtaget fysioterapi og kiropraktisk
behandling indenfor det seneste ar signifikantsaahvilken metode der anvendEffekten pa forbruget

af ambulant behandling er insignifikant, mens redetne varierer pa tveers af de forskellige metéaler
sandsynligheden for at have veeret i kontakt megraktiserende lsege og brug af receptpligtig medicin
Generelt s& giver joint parametrisk modelleringeh@jestimater end de metoder der baserer sig pa en
antagelse om selektion pa& observerbare karakkeristKorrelationskoefficienterne fra de joint
parametriske modeller indikerer, at forsikringassagr eksogen i analyserne af brug af praktiserieade,
ambulant behandling, samt tandlaege og endogen aérser pa receptpligtig medicin, fysioterapi og
kiropraktisk behandling. Den empiriske evidens pegggedes i retning af, at medlemskab af "danmark”
har en signifikant effekt pa brugen af receptpiigtiedicin, mens effekten pa sandsynligheden fay bfu
praktiserende laege er statistisk insignifikant.sigmifikante korrelationskoefficienter er storemgpative,
hvilket betyder, at de forsikrede har en tilbgjeéd til at forbruge mindre af de relevante sundyeelser
uanset forsikringsstatus. Endelig sa giver de jxkeametriske bounds et vigtigt indblik i, hvordaa d
forskellige identificerende antagelser, der oftgeamles i den empiriske litteratur, potentielt kavigke

stagrrelsen og fortolkningen af de estimerede edfekt
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