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Abstract

This paper examines the determinants of generd prectitioner (GP) utilisation petterns in Irdland
over the period 1987-2001. Using three different micro-data sets, the influence of socio-economic
factors as well as hedth datus variables on the demand for GP vidts is andysed. A paticular
focus of this paper is an examination of the impact of economic incentives as represented by
medica card digibility. While medicd cardholders are entitled to free GP consultations, non
medica cardholders must pay for each vidt. In addition, it is important to andyse the impact of
the 1989 change in the rembursement system for GPs with medicd cardholder patients from fee
for service to capitation. A variety of cross-sectiond econometric methodologies are considered
with the two-gep hurdle negative binomid modd found to be the most appropriate. The
empiricd results confirm the results of earlier dudies about the effects of socio-economic
characteridics such as age, sex and income on GP utilisstion patterns and dso confirm the highly
gonificant effects of hedth saus While medical card digibility is conggently posdtive and
sgnificant across the years of our analysis (1987, 1995, 2000, 2001), there is no evidence to show
that this effect diminished in importance between 1987 and 1995.



1 Introduction

With the publication of the nationd Health Strategy in 2001, there has been a growing
recognition of the importance of primary care sarvices in the Irish hedth care sysem. While the
majority of public hedth care expenditure is concentrated on acute hospitd services', an
increasing emphasis on prevention as wdl as diagnoss and treatment means that primary care has
the potentiad to play a muchrincreased role in the future. Both the Department of Hedth and
Children (2001) and Tussing (2001) explicitly state that a strengthened primary care service has
the potential to reduce reliance on the acute hospita sector, the main resource user in the Irish
hedth service. In addition, GPs in Irdand act as “gatekeepers’ for the use of hospita services and
therefore, the behaviour of GPs and their patients dso has important implications for resource use
in the hospital sector. In this context, it is important to understand the factors tha influence GP
vidts and to examine the extent to which resources in this sector are dlocated in an efficient and

equitable manner.

The primary objective of this paper is therefore to examine the determinants of the utilisation of
GP sarvices in Irdland over the period 1987-2001. A paticular concern is to quantify the impact
of economic incentives asocisted with medical card digibility as it is fdt tha the current
incentive dructure inherent in this sysem does not permit an inefficent use of resources. The
extent to which economic incentives and access to sarvices didort the reaive prices facing
different consumers in the hedth care market has been extendvely studied (see Buchmueler et
al. (2002), Jones et al. (2002), Harmon and Nolan (2001), Schellhorn (2001), Vera-Hernandez
(1999), Waters (1999), Chiappori et al. (1998), Holly et al. (1998), Hurd and McGarry (1997)

and Cameron et al. (1988) for studies examining the role of private insurance in influencing the

1 In 2002, public expenditure on “general hospital services’ amounted to 46.6 per cent of total public non-capital
expenditure on the health services, while public expenditure on GP services and primary care services amounted to
12.0 per cent and 18.7 per cent respectively (Department of Health and Children (2002)).



demand for hedth services and Jmenez-Martin et al. (2001) and Pohimeier and Ulrich (1995)
for an examination of the role of incentives facing suppliers of GP sarvices such as the
remuneration system in operaion for GPs and the density of GP services). In Irdand, the focus is
not O much on insurance coverage as digibility category as nearly 30 per cent of the population,
termed “medica cardholders’, are entitled to free GP consultations and effectively face a zero
monetary cost in vidgting ther GP. The remander of the population must pay out-of-pocket for
GP conaultations. The consequent digtortion in the price of medicd care facing medica
cardholders may lead this group to “over-consume’ GP services, dfter controlling for their hedth
datus and other socio-economic characterigics. Similarly, GPs may be more likely to prescribe
and/or to arrange return vidts (i.e, to engage in “demand inducement”) if they know that ther
medica cardholder patients do not incur any monetary cost in doing 0. In response to evidence
in favour of demand inducement presented by Tussing (1985), the reimbursement system for GPs
with medica cardholder patients in Irdand was changed from fee-for-service to capitation in
1989. It is important to examine whether this change impacted on the incentives facing GPs with
regard to their medical card patients. This paper will therefore address these two concerns.
whether medicd cardholders “over-consume’ GP sarvices, after controlling for hedth status and
other socio-economic characterisics and whether the change in the reémbursement system in
1989 led to any reduction in this effect. The laiter is amilar in gpproach to earlier work by
Winkdmann (2001) on the impact of an increase in co-payments for prescription drugs on GP
savices utilisation in Gemany and Hakkinen et al. (1996) on the influence of economic
depresson in Finland on the use of GP savices In addition, an examination of the influence of
various factors on the demand for GP services may serve to highlight inequities in the use of GP

savices, for example, Gerdtham (1997) finds that factors other than morbidity such as income

2 While the majority of these studies examine the role of insurance on the demand for GP services, Jones et al.
(2002) and Harmon and Nolan (2001) examine the role of private insurance on the demand for specialist visits.
Waters (1999) does not distinguish between different health care providers and Holly et al. (1998) analyses in-patient
staysin hospital.



and sze of location of resdence have an impact on the utilisation of GP services and cites these
findings as evidence of horizonta inequity in the utilisstion of GP sarvices in Sweden. Van
Doordagr et al. (2002) find that GP services across 14 OECD countries are used more by the
poor than the rich while the opposte is true for specidist services. If it assumed that there is a
difference in the qudity of care between GPs and specididts, they conclude that hedth services

are therefore not distributed according to need, but rather by ability to pay.

The darting point for this research is a comprehensive study of various aspects of the Irish hedth
cae sysem, primarily GP sarvices, by Tussng (1985). While this study was the firg atempt to
explan variatons in GP utilisation paiterns in Irdand, the nature of the data meant that important
influences on demand such as income and hedth satus could not be quantified. However,
Tussing did present some evidence in favour d demand inducement by GPs in terms of arranging
return visitss and this influenced the change in the policy for reimbursing GPs for their medica
cad patients from fee-for-service to capitation in 1989. The research by Nolan (1991, 1993)
represented an important addition to this body of research in Irdand by examining the
determinants of GP utilisation rates using a more detalled data set, which dlowed the influences
of varidbles not avalable to Tussng such as income, socid class and various measures of hedth
daus to be quantified. The results confirmed the findings of Tussng that those with medica
cards consume sgnificantly more GP sarvices than those without, dthough the magnitude of the
effects was somewhat reduced due to the incluson of detalled hedth datus varigbles A more
recent study by Keleher and McElroy (2002) specificdly focuses on the determinants of the
number of GP vidts per household among those households with a leest one member with a

medica card. The objective of this research was to identify the influence of factors other than age

% Tussing (1985) presented evidence for demand inducement by GPs on the basis of the results of logistic regressions
of the probability that the most recent GP visit resulted in a return visit being arranged. The coefficients on GP
density of area of residence (positive), medical card ratio of area of residence (negative) and medical card eligibility
of the individual (positive) were all statistically significant at the one per cent level, which are all consistent with
evidencein favour of demand inducement by GPs.



and sex that are used to cdculate the (weighted) capitation payment that GPs receive from the
GMS (Genera Medicd Services) Payments Board. They find that additiona variables such as
location, socid class, education and hedth datus are dso highly sgnificant and recommend that
these be incorporated into the weighted capitation formula used to remunerate GPs for ther

medica card patients.

Usng three micro-data sets, the 1987 Survey of Income Didribution, Poverty and Usage of State
Services (which is the dataset origindly utilised by Nolan (1991, 1993)), the 1995 and 2000
Living in Irdand Surveys and the 2001 Quarterly Nationd Household Survey Module on Hedlth,
the factors influencing GP utilisation rates in Irdand are examined using a variety of econometric
methodologies. While this research analyses the determinants of variations in GP utilisation rates
usng crosssectiond  econometric  methodologies, future work will extend the andyss to
incorporate panel-data econometric techniques using the 1995-2001 Living in Irdand Surveys,
which survey the same households annudly. Section 2 provides a brief overview of the features
of the Irish hedth care sysem as well as recent trends in GP utilisation patterns. Section 3
introduces the datasets and the various dependent and independent variables employed in the
subsequent analyses. Section 4 describes the econometric methodologies employed and the
procedures for deciding on the most appropriate Specification. Section 5 presents empirica

results while Section 6 summarises and concludes.

2 GP Utilisation in Ireland
Overview of the Irish Health Care System
The Irish hedth care system is characterised by a number of festures that make it unusud in an

internationd context. Firgly, nearly 70 per cent of the population must pay out-of-pocket for GP



services while the remainder, medical cardholders, are entitled to free GP services* Secondly,
over 50 per cent of the Irish population has private medica insurance. Private medicd insurance
covers the cost of in-patient and out-patient services in public and private hospitals but does not
cover the cost of GP services, prescribed medicines or denta, ophthdmic and aura services
except where large deductibles are exceeded. While dl individuas in Irdand are entitled to free
cae and mantenance in public hospitds, subject to a cetain minimum charge, the complex mix
between private and public practice in the hospital sector has meant that insurance is taken out
primarily to ensure speed of access to hospitd services and to guard againgt large medicd hills

(see Harmon and Nolan (2001)).

This combination of public and private financing and provison results in a st of incentives for
savice use that differ condderably across different sectors of the population. In addition, the
incentives facing hedth savice provides may differ depending on the digihility
category/insurance datus of ther patients On the consumer sde, while medical cardholders face
a zero monetary cogt in vigting ther GP, non-medica cardholders incur the full economic cod.
This digtortion in relative prices may lead to an inefficient use of GP resources on the part of
medicd card patients. The introduction of charges for in-patient and out-patient hospita
trestments in 1987 removed the perverse incentive that existed prior to 1987 for non-medica
cardholders who had to pay for GP services but received out- and in-patient stays in hospitd free
of charge to favour hospitd services over vidting their GP (see dso Section 3.3). However, this

incentive dill exigs to some extent today in that insured patients can be reimbursed for these

4 All individuals who are ordinarily resident in Ireland are granted either full or limited eligibility for health care
services. Individuals with full eligibility, termed “medical cardholders’, are entitled to receive all health services free
of charge, including GP services, prescribed medicines, all dental, ophthalmic and aural services, maternity services,
in-patient services in public hospitals and specialist treatment in out-patient clinics. The remainder of the population
are entitled to free maternity services, in-patient services in public hospitals (subject to a charge per day), specialist
services in out-patient clinics (again, subject to a charge per day) and assistance towards the cost of prescribed
medicines over a monthly limit. They must, however, pay for al GP consultations and all dental, ophthalmic and
aural treatments. Eligibility for a medical card is dependent upon income and is decided on the basis of a means test
with the income threshol ds set by the local Health Boards and updated annually.



chages Smilaly, GPs face differing incentives, depending on the digibility datus of their
patients. GPs are remunerated for their medicd card patients on a capitation basis, a payment
which varies depending on the age, sex and geographicad location of ther patients. Privae
patients pay on a fee-for-sarvice bass. Prior to 1989, GPs were also remunerated on a fee-for-
savice basis for their medica card patients. In response to the findings by Tussng (1985) in
favour of demand inducement by GPs under such a sysem, the bass for remuneration was
changed to capitation to reduce the incentives for GPs to arrange return vists. However, the
current difference in the remuneration system between private and public patients may mean that
GPs ae more willing to arange follow-up vidts for ther non-medicd cardholder patients.
Findly, as access to hospital is usudly on the bass of a refera from a GP, GPs act as
“gatekeepers’ for hospital care. Again, it likely that the incentives of GPs may be affected by this
sysgem with GPs more likdy to refer patients to a specidis if they have a medica card or are

covered by private medica insurance.

Recent Trends in GP Utilisation in Ireland

Based on the data from two of the data sets described in Section 3, Column (4) of Table 1
illugtrates the trends in the number of GP vists for the previous twelve months for dl adults aged
16 years and over. The average number of GP vidts per aanum fel from 4.0 in 1987 to 34 in
2000. A closer examination of these gatistics reveds that while there has been a large increase in
the proportion of the population vidting ther GP a least once in the previous twelve months
(from 58.5 per cent in 1987 to 71.7 per cent in 2000), these individuas are vigting their GP much
less frequently (for those with a least one vist, the average number of GP vidts fel from 6.9 per
person in 1987 to 4.8 per person in 2000). The data indicate that the shift in the pattern of GP

vigting occurred between 1987 and 1995 as patterns of vidting in 1995 and 2000 are very



smilar® Table 1 dso confirms that individuds entitled to free GP care (medicd cardholders)
have a higher average number of GP vidts per annum, accounted for by both a higher proportion
vigting their GP a least once and a higher average number of vidts for those that vidt at lesst
once. While it is difficult to dtate whether this didinction would persst &fter other socio-
economic and hedth datus varigbles are accounted for (an objective of the multivariate analyses
undertaken in Sections 4 and 5), it is interesting to note that the distinction between medicd
cardholders and non-medica cardholders seems to perdst when age, a factor expected to be

highly corrdaed with medica card digibility, is controlled for.

3 Data

3.1 Data Sources

Three data sources are employed in this paper. The firg is the 1987 Survey of Income
Didribution, Poverty and Usage of State Services, which was carried out by the Economic and
Socid Research Ingtitute (ESRI) between February 1987 and September 1987. A more detailed
description of the desgn and conduct of the survey as well as response rates and the
representativeness of the survey are provided in Nolan (1991) and Cdlan et al. (1989). Hedth
information on medicd card digibility, insurance coverage, number of vists to GPs, number of
nights in hogpitd etc. were obtained for dl individuds in the household from the head of
household (HOH) or the spouse of the HOH. In addition, each adult aged 15 years and over

completed a personal questionnaire. This covered a wide range of information on labour force

® Possible explanations for the finding that more individuals are visiting their GP at least once but visiting much less
frequently when they do include:
A change in the composition of the population (see Table 7). Apart from social class and insurance, the
composition of the samples changed little over the period.
The change in survey methodology between 1987 and 1995/2000 (see Section 3.1). However, these patterns
persist when the samples are restricted to head of households (HOHs) and/or spouses of the HOHSs.
The change in the reimbursement system for GPs with medical cardholder patients in 1989. However, this would
only explain the reduced frequency of visits among medical cardholders. It would not explain why more people
arevisiting their GP at least once or that this pattern exists also for non-medical cardholders (see Table 1).
An increase in health awareness/education levels among the population. This may explain why more individuals
visit their @ at least once but decide to self-medicate, maybe with the aid of a pharmacist for follow-up
diagnoses.



datus, occupdtion, income, style of living, debts and assets, and attitudes. 1t dso included some
questions on hedth datus, both physcad and psychologica. The latter represented a magor

advantage of these data over the earlier 1980 data set employed by Tussng (1985).

The second source of data is the Living in Irdand (LI1) Survey.® The data were collected by the
ESRI and where possble, the same households were followed through time. Smilar questions to
those asked in the 1987 Survey of Income Distribution, Poverty and Usage of State Services were
included in the LIl Surveys. However, while the HOH or spouse of the HOH provided
information on each individud’s use of GP savices medicd cad digibility etc. in the 1987
Survey, each adult aged 16 years and over provided this information persondly in the LII
Surveys. As with the 1987 Survey of Income Didribution, Poverty and Usage of State Services,
this persond quedtionnaire aso contains information on physica and psychologica hedth status.
In this paper, data from the second (1995) and seventh (2000) waves of the LIl Survey are

anaysed.’

The third data source is the 2001 Quarterly National Household Survey (QNHS) Module on
Hedth, which was conducted by the Centrd Statistics Office (CSO) in the third quarter of 2001,
between June and August. While the primary purpose of the QNHS is to collect information on
employment and unemployment every quarter, it dso indudes occasonad modules on socid
topics of interest. The hedth module was asked of al persons aged 18 years and over who were
paticipating directly in the survey. The survey included questions on consultations with GPs,

other hedth appointments, waiting ligts, private medica insurance, medica cards, self-assessed

® The Living in Ireland (LI1) Surveys constitute the Irish component of the European Community Household Panel
(ECHP). The ECHP began in 1994 and ended in 2001. It involves an annual survey of a representative sample of
private households and individuals aged 16 years and over in each EU member state, based on a standardised
guestionnaire.

" We do not utilise data from the first (1994) wave, as the nurrber of GP visits is not separately identified from the
number of visits to medical specialists, dentists and opticians in this year. Future work will involve an examination of
datafrom 1996-1999 inclusive and 2001 using panel data econometric techniques (see Section 6).
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hedth satus and hedth conditions. CSO (2002) contains further details on the conduct of the

survey.

3.2  Sample Sizes

Table 2 presents sample sizes for each data set. For the 1987, 1995 and 2000 data, the samples
include al adults aged 16 years and over®, amounting to 9,421, 8,531 and 8,056 observations in
1987, 1995 and 2000 respectively. After deleting observations for which information on one or
more variables of interest was missing, completed observations are avalable for 6,347
individuds in 1987, 7,084 individuds in 1995 and 6,286 individuds in 2000.° The QNHS

includes 44,844 individuals aged 18 years and over.

3.3 1987 Survey of Income Distribution, Poverty and Usage of State Services and 1995 and
2000 Living In Ireland Survey Data
Table 3 presents vaiable definitions while Table 4 presents summary datigtics for these
vaiables. As discussed in Section 4, a number of different econometric methodologies are
proposed to modd utilisation of GP services. For the two-stage models, two dependent variables
ae necessaxy. a binary vaiable indicating whether the individud visted a GP in the previous
twelve months (GPPOSL) and a count varigble recording the number of visits to a GP in the
previous tweve months (GPVISITS). For the one-dage modds, only GPVISITS is employed.
Examining the summary ddidics in Table 3 reveds that the average number of GP vigts fdl

from 4.0 in 1987 to 3.5 in 2000. As is evident from the table, the sandard deviation of GPVISITS

& While all household members aged 15 years completed a personal questionnaire in the 1987 Survey of Income
Distribution, Poverty and Usage of State Services, the 1995 and 2000 LIl Surveys required all household members
aged 16 years and over to complete an individual questionnaire. For this reason, we concentrate on those aged 16
gears and over in our econometric work.

The mgjority of the missing observations occur for the social class and psychological health status questions. In the
first instance, theindividual’ s social classis taken as the dominant social classin the household. In cases such as all-
student househol ds and households where the only adult is engaged in home duties, social classis therefore missing.
The majority of missing observations for the psychological stress questions are due to the fact that the survey was
completed by proxy rather than in person for these individuals.
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Is condgently larger than the mean, a festure of the data which has conseguences for the choice
of the most appropriate econometric methodology (see Section 4.1). Schellhorn (2001) discusses
the problem of reporting error that may arise when individuas are asked to recall behaviour over
a long period of time. An examination of the frequency of GP vidts in Table 5 reveds that there
are pesks a 10, 12, 24 and 52 vidts, which are congstent with individuals approximating “once a
month” for example. However, the percentage of individuds with such frequencies is only a

small fraction of the total and is consequently not considered a problem.

Vaiable definitions for the independent variables are presented in Table 6 and summary datistics
for these variables are presented in Table 7. The socio-economic characterigtics of the individud,
which are usudly assumed to underpin an individud’s tastes and preferences, are represented by
vaiables describing the age, sex, location, socid class and income of the individud. The age
variable contains six categories with those aged 16-24'° years taken as the base category. The sex
of the individud is represented by a binay vaiadle with the vaue one indicating a femde. The
household location of the individud is dso represented by dummy variables with the vaue one
indicating that the individua lives in a rurd area® In the two-step models considered in Section
42, vaidbles that reflect the motivations, preferences etc. of the phydcian are important.
However, with cross-sectiond survey data, these supply-side variables such as physcian densty
ae often not avalable (Pohimeer and Ulrich (1995)). The location variable is therefore primarily
included to proxy such factors as physcian densty at the second stage of the decison-making
process but aso to proxy the individud’s opportunity costs associated with visting a GP a the

fird dage. The socid class of the individud is represented by a categoricd variable with six

10 While those aged 15 years and over complete an individua questionnaire in 1987, these individuals (3) are
excluded and the samples for 1987, 1995 and 2000 comprise those aged 16 years and over. See also Section 3.2.

1 The rural/urban variable is constructed from the variable indicating the size of the location where the household is
located. Households located in open country or in villages with less than 1,500 inhabitants are classified as rural

whereas households in towns with 1,500 to 10,000 or more inhabitants, Waterford, Galway, Limerick and Cork cities
and Dublin city and county are classified as urban households (see also Table 6).
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categories with those in the intermediate non-manuad categories regarded as the base category. It
is included in an atempt to reflect differences in tastes or attitudes towards medicad care or the
ability to process information, if socid class is regaded as a proxy for the highest leve of
education completed. The income of the individua is represented by totd household disposable
income, adjusted for household size'? While Pohimeer and Ulrich (1995) sate that in the
presence of a high degree of free public hedth provison and coverage by private medica
insurance, income may more accurady reflect a difference in opportunity cods rather than an
income effect in the traditiond sense (i.e,, not picking up &bility to pay in the monetary sense as
few people incur the monetary costs of hedth services use), this is not so in Irdand where

gpproximately 70 per cent of the population must pay out-of-pocket for GP visits.

Economic incentives and access to services are represented by medicd card digibility® and
insurance coverage, both of which are dummy variables. While previous internationd literature
concentrates on the role of private medicd insurance in digorting the effective price of hedth
care to the insured users and leading to an over-utilisation of hedth care services (see Section 1),
admilar argument may aso be gpplied to medicd cardholders in an Irish context. Medica card
igibility is included as a proxy for the price of services and dso for the atitudes of the doctor.
For example, a GP may be more likely to encourage follow-up vidts if an individud faces a zero
monetary cost in doing so. Conversdy, the remuneration system in operation for medicd
cardholder patients may mean that a GP is more likey to encourage follow-up vidts for non

medica cardholder patients. While GP vidts are not covered by private medical insurance in

12 Household disposable income is adjusted for household size using the following scale: 1 for the head of household,
0.66 for each additional adult aged 14 years and over and 0.33 for children aged lessthan 14 years.

13'1n 1987, there were three categories of entitlement to free public care: Category I, which correspond to current
medical cardholders (who receive al health services free of charge, including GP consultations) and Categories |1
and 111 (which correspond to individuals who currently do not have a medical card and must pay for GP care). In
1987, Category Il individuals did not have to pay for public hospital treatments or care while Category 111 received
free public hospital care but not treatments. In 1991, Categories Il and 111 were merged with the result that all non-
medical cardholders must now pay for GP care but receive free public hospital in- and out-patient care subject to a
certain minimum charge. The base category for 1987 therefore refers to Categories |1 and 111 (see also Table 6).

13



Irdland, insurance possibly acts as a proxy for the tastes of the individud, i.e, individuds who

take out private medica insurance may be more risk averse than those who do not.

Findly, following Nolan (1991, 1993), three measures of current'® hedth status are employed.
Whether an individud gave birth during the previous twelve months is represented by a dummy
vaiable as are individuds who report that they suffer from “any chronic, physical or mental
health problem, illness or disability’*®. Individuals who score above the conventiond threshold
of two on the General Hedth Questionnaire (GHQ) are represented by a dummy variable. The
GHQ contans tweve questions reating to psychologica hedth datus For the Ix pogtive
datements, a person scores one if they answer “less than usud” or “much less than usud” while
for the Sx negative Statements, a person scores one if they answer “more than usud” or “much
more than usud”.'® These scores are added up and anyone scoring above the conventiona
threshold of two is congdered to be in psychological distress (see dso Nolan (1991)). It is
important to control for hedth status in andysing the demand for GP services. If those that are il
ae more likdy to hold medicd cadgbe insured, the postive effect of medicd cad
digibility/insurance on GP utilisstion may not be the result of the incentive dructures inherent in
these systems but rather the result of adverse sdection of the ill into these categories of
digibility/insurance coverage. A number of dudies therefore treat insurance as an endogenoudy
determined variable (see Jones et al. (2002), Harmon and Nolan (2001), Schellhorn (2001), Vera
Hernandez (1999), Waters (1999), Hurd and McGarry (1997) and Cameron et al. (1988)). While
Harmon and Nolan (2001) and Hurd and McGarry (1997) ether find that those in better hedth

are more likdy to be insured (and therefore that the podtive effect of insurance coverage on

14 JmenezMartin et al. (2002), Schellhorn et al. (2000), Hakkinen et al. (1996) and Cameron et al. (1988) al
discuss the problem of using current measures of health status to predict past health services utilisation. They suggest
that lagged values of health status be used instead. We will consider thisissue in afuture paper employing panel data
fromthe Livingin Ireland Survey.

15 See Table 6 for the slightly different wording of this question in 1987.

16 An example of a positive statement is “have you recently been able to concentrate on whatever you're doing?”
while an example of a negative statement is “have you recently lost much sleep over worry?’.

14



hedth sarvices utilisation is under-gtated if insurance is not trested as an endogenous variable) or
no evidence for adverse sdection, we do not consider this posshility in this paper and instead

rely on extensve hedth satus variables to contral for differences in hedth satus.

3.4 2001 Quarterly National Household Survey Data

The data collected in the 2001 QNHS Module on Hedth are quite different to those collected in
the 1987 Survey of Income Didribution, Poverty and Usage of State Services and the 1995 and
2000 LII Surveys. Individuds are asked to dtate whether they visited their GP during the previous
two weeks but are not asked for the frequency of their vidts. In addition, there are no household
variables avalable such as housshold sSze, income etc. However, the data include detaled
information on locaion within Irdand (not avalable in ether of the two earlier data sets) and

information on saf-assessed hedlth status and incidence of cartain chronic conditions.

For the andyss based on the QNHS data, Table 8 indicates that the dependent varidble is a
binary variable indicating whether the individud visted a GP in the previous two weeks
(GPPOS2). These data indicate that 19 per cent of the population had visited a GP in the previous
two weeks (see Table 9). However, as the recal period is different, it is impossble to ascertain if
this figure is comparable with the figures on the percentage visting their GP a least once from

the LI surveys.

The age of the individua is represented by a variable with Sx categories with those aged 18-24
years regarded as the base category (see Table 10). The sex of the individua is represented by a
dummy variable with the vaue one indicating a femde In the 2001 QNHS, more detaled
information on the locaion of the individud’s household is avalable. However, it is impossble
to separately identify rurd and urban households, ingtead, the rdative urbanisation of an area

may be apparent from its location, eg. it is assumed that resdents of Dublin city and county are

15



predominately located in urban aress whereas those living in the Border counties (Cavan,
Donegd, Letrim, Louth, Monaghan and Sigo) are predominatdy located in rurd aess. As
discussed in Section 3.3, location may act as a proxy for time costs and the supply of GP services.
Additiond socio-economic variables avalable in the ONHS include the maritd <aus and
employment gatus of the individud. The maritd Satus of the individud is represented by a four-
category variable with those that are sngle regarded as the base category. In the absence of
family identifiers in the QNHS data, maritd status may proxy important household composition
effects such as the presence of children in the household. Employment status is included to proxy
time commitments and is represented by a variable with three categories with those that are not

economically active regarded as the base category.

As with the 1987, 1995 and 2000 data, dummy varigbles with the vaue one representing
individuas entitted to a medicd card and those holding private medica insurance are included to
capture the influence of economic incentives and access to services on GP utilisation patterns.
While the indication of recent maernity experience and the measure of psychologica hedth
gatus in the 1987, 1995 and 2000 data are not available in the QNHS, respondents are asked to
date whether they suffer, or have recently suffered from, a number of hedth conditions’ (see

Table 10 for more details).

4, Econometric Methodologies

41  One-Step Models

In moddling the demand for GP vidts, the nature of the data on utilisstion determines the type of
econometric methodology employed. The highly skewed nature of the digribution of GP vigts (a

large proportion of observations are clustered at zero while only a smdl proportion of individuds

17 As discussed in Section 3.3, the accuracy of using current health status to predict past health services use has been
guestioned. However, we will leave this as an avenue for future research.
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record frequent vidts (see Table 5)) means that conventiond OLS edtimation techniques are
ingppropriate. In addition, the number of GP vidts is a variable that can take on only non
negative, integer values. An OLS regresson would assume a normaly disributed error term as
well as predicting negative vaues for the dependent variable. Usng a count modd overcomes
these problems by assuming a skewed, discrete distribution and restricting predicted vaues to
non-negative values. The most basc count data modd is the Poisson modd, where the

probability of an event, Y , is determined by a Poisson digtribution as follows:

AR
Pr(Y:yJ:%, Y =0,1,2,... 1)

where vy, are the observed frequencies of the event Y, |, is afunction of the sat of independent

variables, i.e,
| =exp(x'b)™ 2
and E(Yi):V(Yi):'i €)

Two redrictive features of the Poisson modd mesan that it is rardy employed in applied work.
Frgly, the assumption that the mean and variance of the variable in question are equd is an
assumption that is too redrictive for many scenarios. If this redriction is violated, the coefficients
are conggtent but their standard errors are not. In our case, Table 4 illustrates that the variance of
the number of GP vidts is condgently larger than the mean. Secondly, the Poisson modd
assumes that events occur independently through time, i.e, that when an event occurs, this does
not affect the probability of the event occurring in the future. This may not be an agppropriate
assumption to make in moddling GP vists where one illness spel may necesstate a number of
conaultations with a GP. This feature may explain why the variance typicaly exceeds the mean
with data of this type (Gerdtham et al. (1997)). The dternative negaive binomid modd

overcomes these two problems. A common derivation of the negetive binomia modd is to re-

18 Taking the exponential forces the expected count to be positive.
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specify |, to account for unobserved heterogeneity, a possble source of over-disperson in the
dependent variable asfollows:

l; =exp(x" b) exple) @
where e has a gamma didribution with mean one and variance a. e can be thought of as ether

the combined effect of unobserved variables that have been omitted from the modd or as another

source of pure randomness. The negative binomia probability ditribution takes the form:

SSTRECY QY 0 0

Unlike the Poisson model, the mean and variance of the dependent variable are now alowed to
differ asfollows:

V(y;)=E(y J1+a E(y)) (6)

As the Poisson model reduces to the negative binomid when a =0, a ttest of the Sgnificance of
the esdimated vdue of a enables us to tet the negaive binomid agang the Poison
specification (see dso Section 4.3). Findly, the negaive binomid modd helps to overcome the
problem of events that are not independent through time by correcting for over-disperson in the
dependent variable, a festure which may arise from multiple illness spels (Durkan et al. (1996)).
Table 12 presents the results of likelihood ratio tests of the Risson againg the negative binomid
soecification of the modd. Both the Poisson and negative binomid modds may be edtimated

using the maximum likdlihood estimation technique.

The Poisson and negative binomid modds assume that dl individuds have a pogtive probability
of experiencing the event in question. A number of authors (Keleher and McElroy (2002),
Giuffrida (2000) and Durkan et al. (1996)), quedion the vdidity of assuming that dl zero
obsarvations are generated from the same underlying decison-making sructure. In other words,
it is important to ascertan whether zero observations relate to true nonpaticipants (i.e,

individuals tha would never vist a GP) or to individuds who are potentid participants (i.e,
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individuals who do vigt their GP but who are not observed doing so during the survey period in
question). The zero-inflaed Poisson and negative binomid modds dlow us to didinguish
between different sources of zero observations and in the process, overcome the problem
whereby conventiond count data methodologies may under-estimate the true extent of the zero
observations. In other words, the zero-inflated Poisson and negative binomiad models dter the
dandard count data models to account for the fact that not dl individuds are potentia
participants. The zero-inflated negative binomial mode™® therefore consists of two parts:

A binary modd (eg. logit), which estimates the probability that an individud is one of two

different types. anonuser and a potentia/actua user (o known as the splitting function).

P(y =0)=y; =F(z'g) @)

where y, is the probability that an individud is a nonuser and and F() is the

logistic/sandard norma cumulative didribution function and z ae the set of explanatory

varigbles, which may be the same as X; .

A negative binomid modd of the usage of the potentia/actuad users.

p(y;) = (1_yi)exp(' ||(j)l)(| (&))" ,for y;>0 and (y, =0andy, =0) (8)

Zero-inflated count data models are dso edimated usng the maximum likdihood estimation
technique. Section 4.3 contains further details on the choice of the most appropriate one-step

methodology to usein modelling the utilisation of GP servicesin Irdand.

42  Two-Step Models
A number of authors (Buchmudler et al. (2002), Van Doordaer et al. (2002), Hurd and McGarry
(1997), Gerdtham et al. (1997), Hakkinen et al. (1996), Pohimeier and Ulrich (1995), Nolan

(1991, 1993) and Tussing (1985)) have argued that two-step approaches are more appropriate in

19 As the zero-inflated negative binomial model is preferred to the zero-inflated Poisson model in our application to
GP visits (see Section 4.3 and Table 12), this derivation of the zero-inflated model focuses on the negative binomial.
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accounting for the nature of the decison-making process underlying the decison to vidgt a GP.
They argue that different varidbles may affect the decison to vidt a GP (contact decison) and
secondly, the decison about frequency of vidts (frequency decison). In addition, the same
vaiables may affect the two stages of the decisonrmaking process in different ways. The most
common interpretation of the two-step modd is in terms of a principa-agent framework whereby
the patient initiates the vist to their GP but the GP decides on the frequency of trestment. This is
in contrast to the one-step models discussed above in which the patient is assumed to be the sole
actor determining the demand for GP services. At the second stage of the two-step model, the GP
Is assumed to determine the intengty of treatment not only in response to medicd need but dso
in response to their own intereds and consumer incentives. The use of this methodology
necesstates the existence of variables that describe the motivations etc. of the GP (for example,
JmenezMartin et al. (2001) and Pohlmeier and Ulrich (1995) use physician density). However
such varidbles are often not avalable in household or individua surveys This means that the
estimates from the firs sep may be more precisdy determined than those from the second step.
Nonetheless, some variables such as household location, which describe the opportunity cost to
the patient at the first stage, may act as proxies for supply-side variables such as GP dengty at the
second stage (see dso Section 3.3). The first stage is modelled using a binary choice modd (logit
or probit) while a variety of techniques are used for the second stage, including truncated OLS,
Poisson and negative binomia modds. As the second stage variable is an integer count variable,
we only condder Poisson or negative binomia specifications for the second stage (see dso Van
Doordaer et al. (2002), Gerdtham et al. (1997), Hakkinen et al. (1996), Grootendorst (1995) and
Pohimeer and Ulrich (1995)). As Table 12 indicates that the truncated negetive binomid is
preferred to the truncated Poisson modd, the following expostion of the two-step mode assumes
that the second sep is moddled usng a truncated negative binomid modd. The two-step or

hurdle negative binomia modd therefore congsts of two stages:
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A binay modd (eg. logit), which estimates the probability that an individud visted a GP
within the observation period, i.e.,

P (v =1)=F(x'b) ©
where F() is the logistic cumulative distribution function and x; are the set of explanatory

vaiables.

A truncated negative binomia modd for podtive observations, i.e,

P(y, | y; >0)= exp(- | I(?/)?(I (&))"  for y, >0 (10)

The st of explanatory variables may be the same for both stages and both stages of the modd

may be esimated separatdly using the maximum likelihood estimation technique.

Kdleher and McElroy (2002), Jmenez-Martin (2001) and Santos-Silva and Windmeijer (1999)
argue that the two-step methodology is only appropriate when the data refer to a single illness
sodl, an assumption tha is often violated in surveys that record hedth services utilisation over
relatively long periods of time such as a year. Indeed, JmenezMartin et al. (2001) find that the
two-step modd is rgected in favour of the one-gep negative binomid modd in their sudy of the
determinants of GP vidts in twelve European countries and explain this finding as due to the
redrictive assumptions about illness spdls underlying the two-step model. However, both Santos-
Slva and Windmejer (1999) and Pohlmeaer and Ulrich (1995) argue that the violation of the
gngle illness gpdls hypothesis is a more serious problem in modelling vidts to a specidist than
vists to a GP. In addition, while individuas are asked to record their GP utilisation petterns over
the previous year in two of the data sets used in this study, over 60 per cent of individuads have a
most two vigts to ther GP in each of the three years (see Table 5), i.e, the mgority of
observations ae assumed to relate to gngle illness spdls (see dso Schellhorn et al. (2000) and

Pohlmeier and Ulrich (1995)).
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4.3  Model Specification

Table 12 presents the results of mode specification tests. The Poisson modd is overwhemingly
rgected in favour of the negatiive binomid on the bass of likdihood ratio teds, indicating the
presence of unobserved heterogeneity in the data. In addition, while the results of the standard
negative binomiad modd are not presented here, the sgnificance of the a parameter provides an
additiona test in favour of the negative binomia modd (see aso Section 4.1). Table 12 indicates
that, on the bads of the Vuong test for non-nested hypotheses, the standard negative binomid
model is rgected in favour of the zero-inflated negative binomid. This result provides evidence
in favour of different types of zero observations. those who never vist ther GP and those who
vigt thear GP but who did not visit during the survey period in question. Table 12 further
indicates that the zero-inflated Poisson mode is rgected in favour of the zero-inflated negative
binomid modd, agan on the bass of likdihood ratio tests. For the two-step modds, the
truncated negative binomid is favoured over the truncated Poisson modd. As the zero-inflated
negaive binomid and hurdle negative binomid modes are nonnested, the Hausman test datistic
must be employed to determine which process best describes our data. The results in Teble 12
indicate that the hurdle negative binomid is preferred to the zero-inflated negative binomid. In
other words, the digtinction between the contact and frequency decisions is more important than
the digtinction between different sources for the zero observations, for Irish data on GP vists.
This may be due to the length of the survey period (one year), where it is likdy that dl zero
observations are true non-users as opposed to the case where some may use GP services but do
not do so during the survey period in question. This result is in contrast to those of Kelleher and
McElroy (2002), Jmenez-Martin et al. (2001) and Gerdtham et al. (1997) who favour the zero-
inflated model over the hurdle modd but in agreement with the results of Grootendorst (1995)
who favour the hurdle negative binomid mode, dbet in a modd of the consumption of
prescription drugs. For comparison purposes, both sets of results (from the zero-inflated negetive

binomid modd and the hurdle negetive binomid model) are presented in Tables 13, 14 and 15
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athough the results from the hurdie modd (Tables 14 and 15) form the basis for the discussion in

Section 5.

As the 1987, 1995 and 2000 data record the frequency of GP vidts over the previous twelve
months, we investigate the full range of modeds for these data-sets, namely, the Poisson, negative
binomid, zero-inflated Poisson and zero-inflated negetive binomid models for one-step models
and the hurdle Poisson and negative binomid for the two-step models. However, as the 2001 data
only record whether an individua visted their GP during the previous two weeks, we must model
this decison using binary choice econometric methodologies. For comparison purposes, we
employ the logit modd as specified in equaion (9) above. For the 1987, 1995 and 2000 models,
the set of independent variables is comparable across al three years (with the exception of the
physcd illness vaiadle where the underlying question changed dightly between 1987 and
1995/2000; see Table 6 for further detalls). As far as possble, the variables employed using the
2001 data are condructed so as to be comparable with those from the earlier data sets.
Nonetheless, the recdl period for the dependent varidble aong with additiona/unavailable
variables means that the results from the logit models for 1987, 1995 and 2000 are not directly
comparable with those for 2001. For the 1987, 1995 and 2000 samples, a smal number of
completed observations (13 in 1987, 10 in 1995 and 4 in 2000) report more than 52 vigts to a GP
in the previous year (see Table 5). While an examination of these data suggest that these vaues
are correct (dl report either physca or psychologicd ill-hedth or spend some time in hospitd),
the modds are ds0 run excluding these observetions in an atempt to determine if the incluson of
these obsarvations dgnificantly changes the results The results confirm that there is little
difference in the results when these outliers are excluded and therefore the find results presented
in Section 5 include these observations. Finaly, for the 1987, 1995 and 2000 samples, dl
sandard errors are adjusted to take into account the fact that observations are clustered by

household.
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5. Empirical Results
51 1987 Survey of Income Distribution, Poverty and Usage of State Services and 1995
and 2000 Living in Ireland Surveys

As illugtrated in Tables 14 and 15, the etimates from the first step are more precisaly determined
than those from the second step. This is due not only to the smaler smple szes at the second
dage but dso to the fact that the mgority of individuds have only a smal number of vidts (see
Table 5). In addition, the set of explanatory variables reate to individua characterigtics, which
are deemed more important in determining contact with a GP than the frequen

cy of vigts in the principd-agent framework and potentidly important explanatory varigbles for
the second stage, such as GP dendty, are unavailable in our data (see dso JmenezMartin et al.
(2001) and Pohimeier and Ulrich (1995)). As expected, those aged 65+ years are most likely to
vigt ther GP, in comparison with the base category of those aged 16-24 years. There is some
evidence to show that the effect of increasng age on the probability of vigting a GP is not drictly
linear in 1987 and 1995 however. Those aged 65+years dso vidt ther GP most frequently in
comparison with those aged 16-24 years dthough the effect is not drictly linear in 1995 and
2000. Even when hedth satus and medical card dligibility have been controlled for, older
individud are gill more likdy to vigt their GP and dso vigt ther GP more frequently when they
do, reflecting perhaps a greater awareness of good hedth as age increases. Females are
conagently more likdy to vidt their GP than mdes in dl years and vist more frequently than
maes, dthough the latter effect is indgnificant in 1987. The fact tha gender differences in GP
sarvices utilistion persst even when recent maternity experience and hedth status are controlled
for may indicate the presence of unobservable factors such as tastes and attitudes towards medical
card that are proxied by gender. Individuds resident in rurd aress are less likey than their urban
counterparts to vigt ther GP, a finding condgtent with the expectation that distance and/or the
avalability of GPs have an impact on GP savices utilisation. The location of the individud is,

however, only dgnificant for the second stage in 1987 and indicates that those living in rurd
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aress in 1987 vidted their GP less frequently than those living in urban areas. This provides some
evidence in favour of demand inducement by GPs if it is assumed that rurd aress have lower GP
dengties. In areas with lower GP dendties, GPs do not have to compete for busness and
therefore are less likely to arange return vidgts. The inggnificance of this varidble in 1995 and
2000 may indicate that the change in the rembursement sysem in 1989 affected the referrd
decisons of GPs with regard to their medicd card patients, previoudy al vigts were on a fee-for-
sarvice bass meaning that the incentive to induce demand existed regardiess of patient digibility.
The sodd dass of the individud is consgtently indgnificant in explaning the decison to vist a
GP but exerts some influence on the frequency decison. In 1987, those in the professond socid
classes visted ther GP less frequently while those in the skilled, semi-skilled and unskilled
manua socid cdlasses visted more frequently than those in the non-manud socid class. For 1995,
only the latter statement holds while for 2000, only the former statement holds. While it is
difficult to explan these paterns, they may indicate the influence that education has on GP
utilisation decisons. For example, if socid class is a proxy for levedl of education, it is reasonable
to assume that those with higher levels of education may be more likely to sdf-diagnose and
therefore vidt ther GP less frequently than those with lower levels of education. Interestingly,
per capita household disposable income affects the decison to vist a GP in a podtive manner in
1995 and 2000 (it is inggnificant in 1987), but is consgdently inggnificant in determining the
frequency of vidts, a result dso found by Gerdtham et al. (1997) and Hurd and McGarry (1997).
This may indicate thet, for the initid contact decison, income does play a role in determining
access to GP services suggesting that some individuds are precluded from GP services on the
bass of income. However, once the decison to vist a GP has been taken, the level of income
does not influence the frequency of vidts. Hurd and McGarry (1997) interpret this effect as
congdstent with a principd-agent view of the decison-meking dructure with the GP determining

the frequency of treatment at the second stage.
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As expected, individuas with medical cards are both more likdy to vist thar GP and to vist
more frequently when they do vist. However, there is little evidence to suggest that the effect of
medica card digihility has lessened over time with the results in Tables 14 and 15 indicating that
the coefficient on medicd cad digibility actudly increesed over time. If the change in the
reimbursement system in 1989 from fee-for-service to @pitation for medicad card patients was to
have any effect of the behaviour of GPs with respect to their medical cardholder patients, we
would have expected the differentid in utilisstion patterns between medicad cardholders and non-
medica cardholders to lessen over time. The coefficient values suggest that the change in the
reembursement system, while it changed the incentives of GPs, did nothing to change the rdative
incentives between medica cardholders and nontmedicd cardholders with regard to the
utilisation of GP savices. Interestingly, the effect of having privale medicd insurance
ggnificantly increases the probability of vidting a GP in dl three years but is indgnificant in
determining the frequency of vidts. The later result is not surprisng given that private medica
insurance in Ireland does not cover the cost of GP vidts, except in cases where a large deductible
is exceeded. The dgnificance of insurance in determining the contact decison may reflect
differences in attitudes towards health care between the two groups with those covered by private
medica insurance possbly more risk averse than those without. It is dso possible that the GP
redises that the patient is not covered by insurance for GP vists and therefore does not
recommend follow-up vists. While we have employed a number of hedth daus vaiables as
explanatory factors, an area in need of future research is an investigation into the significance and
direction of the medicd cadinsurance effect when medicd card/insurance are trested as
endogenoudy determined varidbles. The three hedth daus variables are dl postive and
ggnificant in explaning both the contact and frequency decisons. In common with results
esawhere (see for example JmenezMartin et al. (2001), Gerdtham et al. (1997), Hakkinen et al.
(1996), Pohimeler and Ulrich (1995) and Nolan (1993)), the measure of physicd ill-hedth is

particularly sgnificant.
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5.2 2001 Quarterly National Household Survey Module on Health

In contrast with the results from 1987, 1995 and 2000, those aged 25-34 years and 35-44 years
are ggnificantly more likely to have visted a GP in the lagt two weeks than those aged 18-24
years, with those aged 25-34 years being most likely to vist a GP (see Table 14). Interestingly,
being aged 45-54 years and 55-64 years sgnificantly reduces the probability of having a GP vist
while there is no dgnificant difference between those aged 18-24 years and those aged 65+ years
in their probability of visting a GP. When an dtenative measure of hedth daus (eg. sdf-
assessed hedlth datus) is employed, dl age effects are the same except that those aged 65+ years
ae now dgnificantly less likdy to vidt ther GP while the effect of being 3544 years is now
inggnificant. It is difficult to explain why these results are so different to those obtained from the
ealier data sets as it would be expected that the three hedth satus variables employed in the
ealier data sets are more comprehensive indicators of morbidity than the two measures employed
in 2001, rather than less accurate. Conggtent with the earlier results, femaes are more likdy than
maes to have vidted ther GP in the last two weeks. While the vaidble rdating to recent
maternity is not avalable in this data s, it is expected that the sgnificantly podtive effect of
being a femae reflects other differences in morbidity and/or attitudes towards medica care and
would persgs if we had information on recent maternity experience. Location variables suggest
that, in comparison with those living in the Dublin area, mid-east and mid-west residents are
ggnificantly more likdy to have vidgted ther GP while resdents of the west are sgnificantly less
likey to have visted ther GP. There is no dgnificant difference between residents of the border,
midlands, southreast, southhwest and Dublin in the probability of vidting a GP within the
previous two weeks. It is posshble that the regiond varigbles reflect the availability of services
and/or the digance that individuas must travel to vist ther GP. These results may indicate that
catan aess (eg. mid-east and mid-west) have a higher supply of GPs per head of population,
ensuring faster access to GP services in comparison with other areas of the country. Being

married or separated increases the probability of vidting a GP with separated individuds being
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most likely to vidt in comparison with those in the base category, i.e, dngle individuds. Maitd
datus may be a proxy for household compostion. The dgnificance of the married and
separated/divorced variables as well as the inggnificance of the widowed varigble suggests that
the presence of children in the household has a Sgnificantly postive effect on the probability of
vigting a GP. In compaison with being economicaly inactive (retired, in home duties,
permanently incapacitated for work etc.), those that are employed are sgnificantly less likey to
have vidted ther GP within the previous two weeks. This is condggtent with the theory that time
as wdl as financid cods are important in influencing the decison to vist a GP with those in
employment finding it harder to arange gppointments. The unemployed ae dso less likdy to
have vigted their GP within the last two weeks but this effect is smdler in magnitude than that
for employed persons. In addition, it is difficult to explan why unemployed individuds are
dgnificantly less likdy to vigt ther GP than those on home duties, retired or permanently

incapacitated for work.

As expected, having a medicd card and private medicd insurance sgnificantly incresses the
probability of having visted a GP within the previous two weeks. Conggent with the results for
1987, 1995 and 2000, the coefficient on the medica card varidble is larger than that on the
insurance variadle, reflecting the grester importance of medicd card digibility in influencing the
decisgon to vidt the GP (as private medicd insurance does not cover the cost of GP consultations
in Irdland except in cases where a large deductible is exceeded). In common with the results from
the previous modes, those with & lesst one hedth condition are sgnificantly more likely to vist

a GP and the addition of this variable adds consderably to the explanatory power of the modd.

6. Summary and Conclusons
As a firgd gep in the edimation of the demand for GP services in Irdand, this paper has identified

the magor determinants of the decison to vist a GP and subsequent to this decison, the
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frequency of vidts to a GP for three years, 1987, 1995 and 2000. On the basis of a number of
datidtical tests, it was found that this two-step hurdle negative binomia was more appropriate
than one-step models such as the dandard Poisson and negative binomia and zero-inflaied
negdive binomid in deemining the utilisstion of GP savices in Irdand. Socio-economic
characteridtics such as age and sex are conggently sgnificant in explaning both seps of the
decisonrmaking process. The finding that income, while podtive and ggnificant for the decison
to vidt a GP in 1995 and 2000, is inggnificant in determining the frequency of vidts once the
decison to vist a GP has been taken, illugtrates the presence of horizontal inequity in access to
GP services in Irdand a the contact decison but that GP services are utilised regardiess of
income for those vidting a least once. This result highlights the importance of andysng the two
decisons, the contact and frequency decisons, separately. As expected, the measures of hedth
datus are dl dgnificant in explaning GP consultation decisons with the measure of physca

hedth satus being particularly sgnificant.

Mog importantly, the results highlight the importance of economic incentives and access to
sarvices as represented by medica card digibility and insurance on the utilisation of GP sarvices
In paticular, the finding the medicd cardholders are dgnificantly more likey to vigt ther GP
and dso vigt ther GPs more frequently than those without medicad cards even after controlling
for a variety of socio-economic and hedth datus characterigics highlights the incentives towards
excessve utilisation of GP services among the medicd card population. In addition, there is
evidence to show that the change in the reimbursement system for GPs with medica card patients
from fee-for-service to capitation in 1989 had no effect in terms of reducing the differentid
between those with medicd cards and those without in terms of GP services utilisation. This
would suggest that incentives towards over-utilisation of GP services exis on the pat of the
patient, rather than the provider. The dgnificance of insurance in determining the probability of

visting a GP but inggnificance in determining the frequency of vigts once this decison has been
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taken may be indicative of the fact that insurance does not cover the cost of GP care in Ireland,
i.e, such individuds may vist a GP once for a diagnods but rather than vist a GP subsequently

ether use pharmacy services or out-patient dinics.

Less comprehensve data from the 2001 QNHS, dthough usng a much larger sample, were
employed to modd the determinants of the probability of vidting a GP during the two weeks
prior to the survey. While many of the varidbles such as sex, hedth saus, medica card digibility
and insurance coverage exhibited smilar effects to those found in 1987, 1995 and 2000, age and
household location were found to have subgantidly different effects. While potentidly important
explanatory variables such as income were unavailable in the QNHS data-st, the avalahility of
additional variables such as maritd saus and employment Satus dlowed us to quantify the
influence of factors such as household compostion and time condraints on GP services

utilisation.

In terms of future work, an obvious garting point is to extend the two-step analyss to incorporate
additiond data The Living in Irdand Survey follows the same households through time and
would therefore dlow us to investigate more accurately the impact of such events as the change
in the system of rembursement on the utilisation of GP services over the period 1995-2001. In
addition, the use of the panel data-set will dlow us to use measures of past hedth gatus to predict
current GP service use, which means tha the potentid endogeneity of current GP services use
with respect to current hedth datus is prevented. Findly, it may be necessary to invedtigate the
potentidd endogeneity of a number of vaiables, particulaly, medicd cad digibility and
insurance coverage in an atempt to decide whether the pogtive effect of being a medicd
cardholder/insured is as a result of the incentives embodied in the system rather than adverse

sdection.
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Table 1 Average Number of GP Visitsand Frequency of GP Visitsby Age and Medical Card Eligibility®

@ @ ©) (4)
16-24 years 25-64 years 65+ years ALL
1987 1995 2000 1987 1995 2000 1987 1995 2000 1987 1995 2000
Average number of visits
No M edical Card 12 16 16 30 25 23 40 32 38 26 23 23
Medical Card 34 32 38 6.6 54 6.1 84 77 7.2 6.7 5.7 6.2
All 17 21 21 4.0 33 32 71 6.4 6.1 4.0 36 34
Percentage having at least one visit
No Medical Card 35.6 57.2 579 56.2 66.0 67.1 66.1 80.6 87.1 518 65.1 66.5
Medica Card 53.7 62.3 69.5 69.5 783 82.3 828 93.1 93.9 714 80.1 845
All 39.7 58.8 60.5 60.0 69.5 705 781 89.5 91.7 585 705 717
Average number of visits for those
with at least one visit
No Medica Card 34 29 28 53 37 35 6.1 40 43 51 36 34
Medica Card 6.3 51 54 95 6.9 74 101 83 7.7 94 71 7.3
All 43 36 34 6.7 48 45 91 72 6.7 6.9 5.0 48
Note: (i) All Statistics are based on the weighted samples.

20 Data from the 2001 QNHS are not presented here as they do not include information on the frequency of visits (see Section 3.4).

33






Table2 Sample Sizes

IDPUSS LIl QNHS

1987 1995 2000 2001

Full Sample 6,344 7,084 6,286 44,844

No GP Visits 2,574 2,146 1,744 35410

At least one GP Visit 3,770 4,938 4542 9434
Note: (i) While the 1987, 1995 and 2000 data refer to the number of GP visits in the previous twelve

months, 2001 data refers to GP visitsin the previous two weeks. This accounts for the much higher
numbers having at least one GP visit in 1987, 1995 and 2000 as a proportion of the total.

Tables 3 to 7 inclusive refer to the data from the 1987 Survey of Income Distribution,

Poverty and Usage of State Services and the 1995 and 2000 Living in Ireland

Surveys.
Table3 Variable Definitions for Dependent Variables
VARIABLE DEFINITION
GPPOSL =1if visited a GP in the previous twelve months
=0 otherwise
GPVISITS Number of GP visitsin the previous twelve months
Table4 Summary Statisticsfor Dependent Variables
IDPUSS
1987 1995 2000
GPPOS1
Mean 0.59 0.70 0.72
Standard Deviation 049 0.46 045
Minimum 0.0 0.0 0.0
Maximum 10 10 10
GPVISTS
Mean 40 34 35
Standard Deviation 7.6 6.1 58
Minimum 0.0 0.0 0.0
Maximum 150.0 156.0 104.0
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Table5 Frequency of GP Vidits

1987 1995 2000

Number of GP Vidts Frequency Per centage Frequency Per centage Frequency Per centage
0 2574 4057 2146 30.29 1744 2774
1 782 1233 1217 17.18 1053 16.75
2 609 9.60 1090 15.39 1039 16.52
3 355 5.60 567 800 525 835
4 340 5.36 556 7.85 537 854
5 177 2.79 220 311 190 3.02
6 315 497 357 504 348 553
7 60 0.95 64 0.90 57 091
8 %5 150 83 124 92 146
9 19 0.30 18 0.25 14 022
10 119 188 128 181 106 169
11 4 0.06 6 0.08 4 0.06
12 572 9.02 390 551 380 6.04
13 10 0.16 10 0.14 5 0.08
14 20 032 11 0.16 12 0.19
15 4 0.69 28 04 24 0.38
16 1 017 12 017 7 011
17 3 0.05 4 0.06 4 0.06
18 12 0.19 3 0.04 1 0.02
19 1 0.02 0 0.00 0 0.00
20 60 0.95 51 0.72 43 0.68
21 2 0.03 0 0.00 1 0.02
22 1 0.02 1 0.01 1 0.02
23 1 0.02 0 0.00 2 0.03
24 39 0.61 29 041 21 0.33
25 14 0.22 10 0.14 8 0.13
26 22 0.35 17 0.24 14 0.22
28 1 0.02 1 0.01 0 0.00
29 0 0.00 1 0.01 0 0.00
30 16 0.25 19 0.27 13 0.21
33 0 0.00 1 0.01 0 0.00
A 0 0.00 1 0.01 0 0.00
35 0 0.00 1 0.01 0 0.00
36 3 0.05 1 0.01 2 0.03
39 1 0.02 0 0.00 0 0.00
40 4 0.06 4 0.06 14 022
11 1 0.02 0 0.00 0 0.00
42 0 0.00 0 0.00 1 0.02
44 0 0.00 0 0.00 1 0.02
48 2 0.03 3 0.04 1 0.02
50 9 014 7 0.10 7 011
52 33 0.52 12 017 13 0.21
53 0 0.00 1 0.01 0 0.00
54 1 0.02 0 0.00 0 0.00
55 0 0.00 1 0.01 0 0.00
58 1 0.02 1 0.01 0 0.00
60 5 0.08 2 0.03 1 0.02
69 1 0.02 0 0.00 0 0.00
70 0 0.00 1 0.01 2 0.03
72 0 0.00 1 0.01 0 0.00
80 1 0.02 0 0.00 0 0.00
0 0 0.00 1 0.01 0 0.00
100 1 0.02 1 0.01 0 0.00
104 1 0.02 0 0.00 1 0.02
120 1 0.02 0 0.00 0 0.00
150 1 0.02 0 0.00 0 0.00
156 0 0.00 1 0.01 0 0.00
Total 6,344 100.00 7,084 100.00 6,288 100.00

w
(0))



Table6

Variable Definitions for Independent Variables

VARIABLE DEFINITION

Age25-34 =1if aged 25-34 years, =0 otherwise

Age35-44 =1if aged 35-44 years, =0 otherwise

Age 45-54 =1if aged 45-54 years, =0 otherwise

Age55-64 =1if aged 55-64 years, =0 otherwise

Age 65+ =1if aged 65+ years, =0 otherwise
(Base Category = aged 16-24 years)

Female =1if female, =0 otherwise
(Base Category = male)

Rural =1 T lives in household located in open country or in a village with 200 - 1,499
inhabitants, =0 otherwise
(Base Category = lives in a household located in a town with 1,500 — 10,000 or more
inhabitants or in Waterford, Galway, Limerick and Cork cities or Dublin city and
county)

Socl =1if higher professional/managerial or afarmer with 200+ acres, =0 otherwise

Soc2 =1if lower professional/managerial or afarmer with 100-199 acres, =0 otherwise

Soc4 =1if skilled manual or afarmer with 30-49 acres, =0 otherwise

Soc5 =1if semi-skilled manual or afarmer with less than 30 acres, =0 otherwise

Soc6 =1if unskilled manual, =0 otherwise
(Base Category = other non-manual or afarmer with 50-99 acres, =0 otherwise)

Income Net Household Weekly Income in IRE (adjusted for household size and divided by
100)

Medical Card* =1if have amedical card or covered on someone else's card, =0 otherwise
(Base Category = does not have a medical card and is not covered on someone else’s
card)

Insurance® =1if insured either in own name or through another family member, =0 otherwise
(Base Category = not insured in own name or through another family member)

Birth =1if gave birth in previous twelve months, =0 otherwise
(Base Category = did not give birth in previous twelve months)

Il-Health =1if
1987: have any major illness, physical disability or infirmity that has troubled you for
at least the past year or that islikely to go on troubling you in the future
1995/2000: have any chronic, physical or mental health problem, iliness or disahility,
=0 otherwise
(Base Category =
1987: does not have any magjor illness, physical disability or infirmity that has troubled
you for at least the past year or that islikely to go on troubling you in the future
1995/2000: does not have a chronic, physical or mental health problem, illness or
disability)

Stress =1 if scored 3 or above on GHQ?, =0 otherwise

21 While the majority of individuals with medical cards do not have private medical insurance, there are a number
who have both and a number who have neither (1995: 28.6 per cent had neither, 39.7 per cent had insurance only,
30.1 per cent had a medical card only and 1.6 per cent had both; 2000: 26.6 per cent had neither, 44.3 per cent had
insurance only, 26.7 per cent had amedical card only and 2.30 per cent had both).

%2 The General Health Questionnaire (GHQ) contains twelve questions relating to psychological health status. For the
Six positive statements, a person scores one if they answer “less than usual” or “much less than usual” while for the
Six negative statements, a person scores one if they answer “more than usual” or “much more than usual”. These
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Table7 Summary Statistics for Independent Variables (Percentage of Sample in each

Category?)
IDPUSS LIl

Variable 1987 1995 2000
Age 16-24 138 19.0 178
Age 25-34 198 17.3 123
Age 35-44 18.6 184 18.7
Age 45-54 178 17.1 188
Age55-64 151 136 15.2
Age 65+ 14.9 14.7 17.2
Femde 517 522 531
Made 483 478 46.9
Rura 46.9 511 52.3
Urban 531 489 477
Socl 102 184 216
Soc2 126 196 210
Soc3 20.0 235 233
Soc4 244 185 165
Soch 193 130 115
Soc6 134 6.9 6.1
Income 0.88 1.48 215

(0.62 (0.97) (1.32)
Medica Card 331 317 29.1
No Medical Card 66.9 68.3 70.9
Insurance 284 41.3 46.6
No Insurance 71.6 58.7 534
Birth 22 1.7 12
No Birth 97.8 98.3 98.8
IlI-Hedlth 16.8 17.2 193
No Ill-Health 83.2 82.8 80.7
Stress 159 164 151
No Stress 84.1 83.6 84.9

Tables8to 11 inclusiverefer to the data from the 2001 Quarterly National Household
Survey Module on Health.

Table8 Variable Definitions for Dependent Variables
VARIABLE DEFINITION
GPPOS2 =1if visited aGP in the previous two weeks
=0 otherwise

scores are added up and anyone scoring above the conventional threshold of two is considered to bein psychological
distress (see also Nolan (1991)).
23 For Equivalised Household Income, the summary statistics are the mean and standard deviation (in parentheses).
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Table9

Summary Statistics for Dependent Variables

GPPOS2 2001

Mean 0.19

Standard Deviation 0.39

Minimum 0.0

Maximum 10

Table 10 Variable Definitions for Independent Variables

VARIABLE DEFINITION

Age25-34 =1if aged 25-34 years, =0 otherwise

Age 35-44 =1if aged 35-44 years, =0 otherwise

Age45-54 =1if aged 45-54 years, =0 otherwise

Age 55-64 =1if aged 55-64 years, =0 otherwise

Age 65+ =1if aged 65+ years, =0 otherwise
(Base Category = aged 18-24 years)

Female =1if female, =0 otherwise
(Base Category = male)

Border =1if living in Cavan, Donegal, Leitrim, Louth, Monaghan or Sligo, =0 otherwise

Midlands =1if living in Laois, Longford, Offaly or Westmeath, =0 otherwise

West =1 if living in Galway County Borough, Gaway County, Mayo or Roscommon, =0
otherwise

Mid-East =1if living in Kildare, Meath or Wicklow, =0 otherwise

Mid-West =1 if living in Clare, Limerick County Borough, Limerick County or Tipperary North
Riding, =0 otherwise

South-East =1 if living in Carlow, Kilkenny, Tipperary South Riding, Waterford County Borough,
Waterford County or Wexford, =0 otherwise

South-West =1if living in Cork County Borough, Cork County or Kerry, =0 otherwise
(Base Category = living in Dublin County Borough, Dun Laoghaire-Rathdown, Fingal
or South Dublin)

Married =1if married, =0 otherwise

Separated =1if separated or divorced, =0 otherwise

Widowed =1if widowed, =0 otherwise
(Base Category = single)

Employed =1if in employment, =0 otherwise

Unemployed =1 if unemployed, =0 otherwise
(Base Category = not economically active)

Medical Card®* =1if have amedical card, =0 otherwise
(Base Category = does not have amedical card)

Insurance®* =1 if have private medical insurance, =0 otherwise
(Base Category = does not have private medical insurance)

IlI-Health =1 if suffers from, or has ever suffered from, one or more of the following — angina,

heart attack, stroke, hypertension, rheumatoid arthritis, osteo-arthritis, asthma, chronic
bronchitis, diabetes, gastric ulcer, gallstones, kidney stones, osteoporosis, underactive
thyroid, leg ulcer, skin cancer, other cancer, other, =0 otherwise

(Base Category = does not suffer from, or has never suffered from, any of the above
conditions)

24 While the majority of individuals with medical cards do not have private medical insurance, there are a number
who have both and a number who have neither (23.0 per cent had neither, 46.0 per cent had insurance only, 28.7 per
cent had amedical card only and 2.4 per cent had both).
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Table11 Summary Statigtics for Independent Variables (Percentage of the Samplein
each Category)

VARIABLE 2001
Age18-24 86

Age25-34 174
Age 35-44 218
Aged45-54 19.0
Age55-64 13.8
Age 65+ 194
Femde 59.0
Made 410
Border 12.6
Midlands 6.0

West 10.7
Dublin 299
Mid-East 10.1
Mid-West 70

South-East 100
South-West 138
Single 284
Married 573
Separated 51

Widowed 9.1

Employed 54.9
Unemployed 23

Inactive 428
Medica Card 311
No Medical Card 68.9
Insurance 484
No Insurance 51.6
Ill-Hedlth 344
No llI-Health 65.6
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Table 12

Model Specification Tests

1987 1995 2000
Likelihood Ratio Test
Ho: Poisson; H;: Negative Binomial
Test Statistic 21,237.52 12,394.61 10,028.28
iti 2 2 2
Criticd Vaue cZoo1 =663 cZoo1 =663 cZoo1 =663
Reject Hg Reject Hg Reject Hg
Vuong Non-Nested Test
Ho: Negative Binomia; H;: Zero-
Inflated Negative Binomial
Test Statistic 10.13 5.69 517
Critical Vaue Z=196 Z=196 Z=196
Reject Hg Reject Hg Reject Hg
Likelihood Ratio Test
Ho: Zero-Inflated Poisson; Hi: Zero-
Inflated Negative Binomial
Test Statistic 11,458.00 8,609.62 7,217.30
iti 2 _ 2 _ 2 _
Critical Value cZoo1 =6635 cZoo1 =6635 cZo01 =6635
Reject Hg Reject Hg Reject Hy
Likelihood Ratio Test
Ho: Truncated Poisson; Hy: Truncated
Negative Binomial
Test Statistic 10,509.30 7,306.20 6,141.40
iti 2 2 2
Critical Value Cl,O.Ol =6.635 Cl,O.Ol =6.635 Cl,O.Ol =6.635
Reject Hg Reject Hg Reject Hg
Hausman Test
Ho: Zero-Inflated Negative Binomial;
H;: Hurdle Negative Binomial
Test Statistic 82.03 187.60 17157
Critical Vaue 2 _ 2 _ 2 _
C1g001 =3481 C1g001 =3481 C1go01 =3481
Reject Hy Reject Hy Reject Hy
Note: (i) Hausman Test undertaken on the basis of parameters from the second stage of the model (see

Pohimeier and Ulrich, 1995, pp.354 for asimilar application)

But how to decide between efficiency/consistency of the models?
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Table13 Zero-Inflated Negative Binomial Models of GP Visits (Estimated Coefficients)
1987 SIDPUSS 195 LIS 2000LIIS
L ogit NB L ogit NB L ogit NB
Constant 0.16 0.89 0.70 0.26 -044 040
(0.23 (0.12)*** (0.55) (0.08)*** (0.45) (0.09)***
Age25-3#4 -0.62 0.07 -0.58 0.12 0.12 0.19
(0.18)*** (0.10) (0.39) (0.07)* (0.32) (0.08)**
Age 35-44 -0.%4 0.20 -0.05 023 0.06 0.18
(0.18)*** (0.10)** (0.30) (0.08)*** (0.32) (0.08)**
Age 45-54 -0.22 022 -0.20 0.13 -040 0.19
(0.17) (0.20)** (0.30) (0.06)** (0.36) (0.08)**
Age55-64 -043 0.39 -1.25 0.27 -0.83 0.30
(0.18)** (0.10)*** (0.64)** (0.07)*** (0.45)* (0.07)***
Age 65+ -1.06 045 -7.71 042 -21.15 045
(0.24)*** (0.10)*** (16.08) (0.06)*** (0.60)*** (0.07)***
Femde -0.51 0.09 -1.05 023 -0.99 021
(0.10)*** (0.04)** (0.25)*** (0.04)*** (0.22)*** (0.04)***
Rural 0.23 -011 042 -0.0004 048 0.05
(0.12)** (0.05)** (0.25)* (0.09) (0.30) (0.09)
Socl -0.24 -031 -1.00 -0.09 -044 -0.19
(0.27) (0.09)*** (0.73 (0.06) (0.50) (0.07)**
Soc2 -0.23 -0.22 04 -0.01 0.27 -0.11
(0.23 (0.09)** (0.39) (0.06) (0.39) (0.07)*
Soc4 -0.02 021 -0.002 0.09 0.06 -0.02
(0.16) (0.07)*** (0.32) (0.06) (0.29) (0.07)
Soc5 0.18 0.18 -0.17 011 -0.23 0.00
(0.16) (0.08)** (0.36) (0.06)* (041 (0.07)
Soc6 045 0.26 0.17 021 0.19 -0.01
(0.18)** (0.07)*** (042 (0.08)** (0.44) (0.08)
Income -0.14 -0.07 -1.40 004 -0.35 0.01
(0.14) (0.05) (0.42)*** (0.02 (0.14)** (0.01)
Medical Card -0.72 0.25 -0.87 043 -0.73 0.52
(0.15)*** (0.06)*** (0.31)*** (0.05)*** (0.30)** (0.05)***
Insurance -049 -0.03 -0.67 -0.02 -0.61 -0.01
(0.18)*** (0.07) (0.30)** (0.05) (0.39) (0.06)
Birth -25.69 0.83 -27.95 1.09 -20.99 113
(0.49)*** (0.09)*** (1.64)*** (0.08)*** (0.62)*** (0.09)***
llI-Health -7.86 0.85 -17.50 105 -19.24 0.85
(29.00) (0.05)*** (1.02)*** (0.04)*** (2.75)*** (0.04)***
Notes. (i) Standard errors, which are adjusted for the clustering of observations by household, are reported in

parentheses.
(i) *** significant at 1% level; ** significant at 5% level; * significant at 10% level.
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Table 13 continued

1987 SIDPUSS 1995LIIS 2000LIIS
L ogit NB L ogit NB L ogit NB
Stress -011 0.33 -145 0.36 -0.46 040
(0.15) (0.06)*** (0.79)* (0.04)*** (042 (0.06)***
a 109 0.85 0.72
(0.05)*** (0.05)*** (0.05)***
Number of Observations 6,344 7,084 6,286
Log-Likelihood -13,887.96 -15,138.72 -13,623.32
Wald Chi-Squared 902.16 1406.49 1439.32
Prob > Chi-Squared 0.00 0.00 0.00
Notes. (i) Standard errors, which are adjusted for the clustering of observations by household, are reported in

parentheses.
(ii) *** significant at 1% level; ** significant at 5% level; * significant at 10% level.
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Table 14

Logit Models of the Probability of Visiting a GP (Estimated Coefficients)

1987 SIDPUSS 195 LIS 2000LIIS 2001 QNHS
Constant -0.71 -0.49 -0.29 -243
(0.12)**= (0.12)*** (0.13)** (0.07)***
Age25-34 043 0.24 0.10 0.30
(0.10)*** (0.09)*** (0.12) (0.06)***
Age 3544 0.45 0.17 0.10 0.13
(0.10)*** (0.09)* (0.10) (0.06)**
Age 45-54 0.30 0.20 0.29 -0.12
(0.10)** (0.09)** (0.09)*** (0.07)*
Age55-64 0.49 0.40 0.49 -0.15
(0.11)**= (0.10)*** (0.11)*** (0.07)**
Age 65+ 0.88 103 1.25 -0.07
(0.12)*** (0.12)*** (0.14)*** (0.07)
Femae 0.35 053 052 035
(0.05)*** (0.06)*** (0.06)*** (0.03)***
Rural -0.19 -0.14 -0.14
(0.06)*** (0.06)** (0.07)**
Border -0.01
(0.04)
Midlands 0.03
(0.06)
West -0.11
(0.05)**
Mid-East 0.09
(0.05)*
Mid-West 0.22
(0.05)***
South-East -0.02
(0.05)
South-West 0.02
(0.04)
Married 0.19
(004)* * %
Separated 0.28
(0.06)***
Widowed 0.07
(0.05)

Notes. (i) Standard errors, which are adjusted for the clustering of observations by household, are reported in
parentheses.
(i) *** significant at 1% level; ** significant at 5% level; * significant at 10% level.



Table 14 continued
1987 SIDPUSS 195LIIS 2000LIIS QNHS 2001
Employed -0.33
(0.03)***
Unemployed -0.26
(0.09)***
Socl -0.03 0.02 -0.06
(012 (0.20) (0.12)
Soc2 0.01 -0.09 -0.12
(0.12) (0.09) (0.10)
Soc4 0.12 0.07 -0.06
(0.09) (0.09) (0.12)
Soch 0.01 0.13 0.08
(0.09 (0.11) (0.13)
Soc6 -0.08 0.01 -0.15
(0.12) (0.14) (0.17)
Income 0.03 0.19 011
(0.05) (0.04)*** (0.03)***
Medica Card 0.58 0.69 0.73 0.75
(0.08)*** (0.08)*** (0.10)*** (0.04)***
Insurance 0.23 0.25 0.22 0.07
(0.08)*** (0.07)*** (0.08)** (0.03)**
Birth 174 197 241
(0.28)*** (0.39)*** (0.59)***
IlI-Hedlth 1.88 155 1.66 1.30
(0.11)*** (0.12)*** (0.13)*** (0.03)***
Stress 0.26 048 057
(0.08)*** (0.09)*** (0.12)***
Number of Observations 6,344 7,084 6,286 44,844
Log-Likelihood -3,821.64 -3,893.40 -3,263.44 -20,324.05
Wald Chi-Squared (18) 649.76 598.48 594.31 5,492.01
Prob > Chi-Squared 0.00 0.00 0.00 0.00

Notes: (i) Standard errors, which are adjusted for the clustering of observations by household in 1987, 1995 and
2000, are reported in parentheses.
(it) *** significant at 1% level; ** significant at 5% level; * significant at 10% level.
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Table 15

Truncated Negative Binomial M odels of the Number of GP Visits (Estimated

Coefficients)
1987 SIDPUSS 1995LI11S 2000LIIS
Constant 127 0.77 0.83
(0.09)*** (0.06)*** (0.07)***
Age25-34 0.05 011 0.15
(0.08) (0.05)** (0.06)**
Age35-44 0.16 0.19 0.15
(0.08)* (0.06)*** (0.06)**
Aged45-54 017 0.10 0.13
(0.08)** (0.05)** (0.07)**
Age55-64 0.29 022 0.22
(0.08)*** (0.06)*** (0.06)***
Age 65+ 033 0.28 0.29
(0.08)*** (0.05)*** (0.05)***
Femde 0.06 014 0.14
(0.04)* (0.03)* ** (0.03)***
Rural -0.08 -0.001 0.05
(0.04)** (0.03) (0.03
Socl -0.26 -0.06 -0.15
(0.07)*** (0.05) (0.05)***
Soc2 -0.18 0.00 -011
(0.07)** (0.05) (0.05)**
Soc4 0.16 0.07 -0.01
(0.06)*** (0.05) (0.06)
Soc5 0.14 0.10 0.00
(0.07)** (0.05)** (0.05)
Soc6 0.20 0.18 0.01
(0.06)*** (0.06)*** (0.07)
Income -0.06 0.02 -0.001
(0.04) (0.02 (0.02)
Medica Card 0.20 0.30 043
(0.05)*** (0.04)*** (0.04)***
Insurance -0.01 -0.05 -0.01
(0.06) (0.09) (0.05)
Birth 0.64 0.82 0.88
(0.08)*** (0.07)*** (0.09)***
Notes: (i) Standard errors, which are adjusted for the clustering of observations by household, are reported in
parentheses.

(ii) *** significant at 1% level; ** significant at 5% level; * significantat 10% level.
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Table 15 continued
1987 SIDPUSS 1995 LIS 2000LIIS
IlI-Health 0.72 0.85 0.69
(0'04 * %k (0'04 * % %k (0.04 * Kk
Stress 0.27 0.33 0.33
(0.05)*** (0.04)x** (0.05)***
a 0.56 0.42 0.40
(0.02)*** (0.02)*** (0.02)***
Number of Observations 3,770 4,938 4542
Log-Likelihood -10,589.87 -12,098.99 -11,087.43
Wald Chi-Squared (18) 91451 133156 1356.59
Prob > Chi-Squared 0.00 0.00 0.00

Notes. (i) Standard errors, which are adjusted for the clustering of observations by household, are reported in

parentheses.
(ii) *** significant at 1% level; ** significant at 5% level; * significant at 10% level.
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