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Abstract

Over-crowding in Emergency Departments (EDs) gdmergotential inefficiencies. Using regional
administrative data, we investigate the impactrofngrease in the accessibility of primary careeinvisits

in ltaly. We test whether extending practice opgnitours up to 12 hours/day reduces inappropriate ED
visits. We estimate count data models, considatifigrent measures for ED visits recorded at thelével.
Since the extension programme is voluntary, we atsmunt for the potential endogeneity of partitpa
using a two-stage residual inclusion and a GMM aaph. Our results show that improving primary care

accessibility favours a more appropriate use of.EDs
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1. Introduction

Overcrowding in Emergency Departments (EDs) raiseB-documented concerns, since high attendance
rates result in the inefficient allocation of resms between community and hospital care, and eethe
capacity to provide timely responses to the neédsitical patients (Pinest al, 2011; Flores-Mateet al,
2012). Besides the resulting delays in treatmemintensive utilisation of emergency wards alsoeases
pressure on hospital resources, including diagnestd specialist services. Moreover, in the casghainic
diseases the disruption in the continuity of casy mdversely affect health outcomes. All these eorgare
especially serious in those cases that do not theeteverity and urgency requirements of ED card,far

which outpatient care settings could be equallgfective.

The share of ED visits deemed to be avoidabletimated at around 25% in Canada (Afilabal., 2004;
Howard et al., 2008), 30% in European countries such as FranaagL1996), Sweden (Hansagi al,
1987) and Spain (Sempere-Seétaal, 2001) and up to 50% in Taiwan (Chetnal.,2013). In Italy, Bianco

et al. (2003) focus on the urgency criterion and estintia® non-urgent visits to EDs in the Calabria Ragi
amount to 20% of total visits. In the USA, the estied rates are lower, ranging from between 5%1866
(McCraiget al.,2006; GAO, 2009). Figures vary depending not amythe institutional circumstances, but
also on the alternative criteria used to identidyignts that could be treated in a primary carénge{Durand

et al., 2011). One frequently-held view is that ED attesdeequiring urgent treatment are considered
appropriate users of the hospital, whilst non-utgeases are classified as inappropriate. Howevan; n
urgent attendances may overestimate the episodesdh be avoided by relying on primary care sesvic
only, since a fraction of non-urgent visits mayl séquire hospital or specialist care. Alternatlyeone can
utilize ad hoc information on disease severity eoghplexity to identify inappropriate ED attendancisis
strategy can be pursued when an on-site clinicsdsssnent based on triage codes establishes wlie¢her
use of the emergency services is justified or moider these more restrictive criteria, the share of
inappropriate ED visits is reported to range betw2@% and 80% of all non-urgent cases (Afilatoal.,
2004). Despite differences in the estimated madeitaf the phenomenon, the overall consensus in the
literature is that a relevant fraction of emergenigits could also be treated effectively in lestensive
settings. When hospitalisations are filtered by BB, this also calls into question the accuracy of
gatekeeping, and suggests that a better desigtimdrgrcare system, ensuring improved access tolffami

physicians, may help contain the (excessive) ugeDaf

The present paper investigates the determinanEDofttendances using administrative data for trer ye
2009 in ltaly’'s Emilia-Romagna Region. Our datalude information on GPs’ characteristics and on
patients’ use of healthcare services. By exploithmglink between GPs and their listed patientsstuey to
what extent practice characteristics and orgawisatiarrangements influence the demand for emeygenc
services. The paper’'s main goal is to assess whetfier controlling for relevant confounders, diffnces

in day-time accessibility to primary care are agged to different utilisation rates of ED serviceg
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registered patientsn particular, we analyse whether programmes tixé&tnel the availability of GPs’
primary care services to between 10 and 12 howsata effective in containing the number of th&f2
visits not followed by hospitalisation. We considéferent ways of measuring ED attendances, abnmed
at list level. Moreover, since participation in tbpening hours extension programme is voluntaryaise
adopt empirical strategies in order to take accofitihe potential endogeneity of participation,ngsa two-

stage residual inclusion (2SRI) specification ariaMM approach.

Our paper contributes to the literature in sevesays. First of all, the organisation of the ItaliiS, and
the use of databanks covering the entire regioogulation, enable us to investigate the link betwee
primary care organisation and emergency servicea targe scale, whereas most existing studiesaely
survey data and small samples. Secondly, our walds ao the literature that studies whether the
strengthened role of primary care policies and G&s foster a more appropriate utilisation of hagpit
services by containing admission rates (e.g. Dushet al, 2011; McCormick and Nicodemo, 2014).
Thirdly, we overcome part of the limitations assted with the use of imprecise measures of
inappropriateness in ED utilisation. One advanthige study has over previous ones is that we havess

to information which enables us to formulate alétive definitions of inappropriate ED visits. A naw
definition includes only those episodes classifisdinappropriate according to on-site clinical ass®nt
based on the Italian triage systewhite codes A broader definition utilises additional infortian on the
intensity of treatment received at EDs and podietioer white codes with the attendances not cladsis
such but which receive only a general check-up withdiagnostic or specialist follow-updtentially
inappropriate visity Finally, from a methodological viewpoint we idiy relevant instrumental variables
for GPs’ participation in the (voluntary) programmemoting the extension of practices opening haBys
doing so, we test for the potential endogeneityhef variable of main policy interest, and accountthe
possible bias due to GPs’ own decision to partteipa the programme. We thus tackle an empirical
challenge frequently encountered in the literatmmeprogramme evaluation both in specialist and @rym
care, which often examines cases where physicgarsicipation in such programmes is not mandaterg. (
Grytten and Sorensen, 2001; Propeeal, 2002; Dusheiket al, 2006; Devlin and Sarma, 2008; Forén
al., 2010).

Our main findings indicate that organizational ewderistics of the practice affect ED attendandes.
particular, we find that an extension in practicday-time opening hours and the consequent inalease
accessibility to primary care services, is effextin containing the use of ED wards. As expecthd, t
magnitude of the estimated effect is larger forbateasures of avoidable episodes (i.e. white cadds
potentially avoidable admissions) than for totasitei. We also consider different specifications and
econometric methods to test for endogeneity ofdilvamy variable that captures voluntary participatio

the extension program. Our findings suggest thatuindata endogeneity is not an empirical concerrhe

two measures of avoidable admissions to the ED.



2. Background Literature

Most studies of ED utilisation focus on patientharacteristics as determinants of the use of emeyge
services. At this regards, poverty and minorityutare shown to increase the likelihood of peafilending
EDs for non-urgent care (Largg al, 1996). However, other studies show that ED a#endhore often than
not belong to the middle and upper classes (®hath, 1996; Leeet al, 2000). Furthermore, cost sharing
significantly reduces admissions, although the sizéhe copayment has little effect on ED utilisati
(Roberts and Mays, 1998). Other studies have sgbtddn patients’ reasons for not seeing their Gé far
self referring to the local ED. The main such reasioclude the need for immediate care and relldfpugh
difficulties in accessing primary care also playi@portant role in such decisions. Lekal. (2000) identify
the closure of GP’s practices at night as one efpitimary reasons for high ED attendances, thesstrg
the importance of out-of-hours services. Moll vamatanteet al. (2008) report that shorter waiting times and
greater proximity are among the principal reasamsattending the ED and these findings are in Vi
Puig-Junoyet al. (1998) who show that substitution patterns betwBnand GP visits are particularly
intense in response to lengthy waiting times toleeal GPs. From a different perspective, Carlseal.
(2007) detect a negative relationship between mpatsatisfaction with primary care and emergency
admissions. Similar evidence emerges from Sempea&x&®t al. (2001), Guttmanet al. (2003) and
McCuskeret al. (2010). However, so far very few studies have esid the Italian case. An exception is
Lega and Mengoni (2008) who use questionnairesilaliséd within one single Italian province, anddin
that ED users are attracted by the opportunityet®ive a prompt specialist consultation, especiahgn

they do not trust their GP and are not satisfidth wpening hours.

As regards the role played by physicians’ orgaitgsat most empirical research is based on US datats
findings cannot be straightforwardly extended to SNEountries. Using Medicaid patients, Lowe al.
(2005) estimate that overall ED use would decrbgskE3% if all practices opened 12 or more eveniogrs
a week, and by a further 5% if they also openedestkends. Moreover, studies based on data proviged
Kaiser Permanente and the Veterans Administratiogggest that the integration of primary care with
hospital-based services may reduce utilization@fsErvices (Feacheet al, 2002; Armstronget al, 2006).
In the case of the UK, the impact of practices’ amigation seems of a limited entity, as patients’
characteristics account for most of the variatioruse of EDs (Saxeret al., 2006; Calderon-Larranaga
al., 2011). Harriset al. (2011) conduct a cross-sectional ecological staflpne Primary Care Group,
whereby they test whether ED attendance can beiewpl by varying accessibility to GP practices pdx
by total opening hours per week. None of the pkie accessibility turns out significant, thus gesting
that the use of the ED is probably driven by thdarlying characteristics of users, including thiasacial
deprivation. Focusing on out-of-hours primary cseevices, Thompsoet al. (2010) find little change in ED
attendances attributed to their introduction in £00he Netherlands’ reorganization of primary care
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favour of large-scale GP cooperatives capable @figing out-of-hours assistance, appears more sgfide
examining a population of 62,000 people during faar-month periods over a five-year interval, Maéin
Charanteet al. (2007) show that the GP cooperatives are ableab with the vast majority of out-of-hours
requests whereas self-referrals to ED represemal group of patients that attend hospitals maioly

appropriate reasons.

Overall, the literature shows that the underlyiegsons for high ED attendance rates are variedtcaad
certain extent reflect health needs unmet by pymeare, including the frustration with scheduling
appointments and lengthy waiting times, the peroapbf long waits before gaining access to other

secondary services, and greater trust in hospatal c

3. Primary care in the Italian National Health Senice
3.1 The institutional framework and GPs’ paymeiesoe

The ltalian National Health Service (NHS) was elsthld in 1978 to replace a Bismarckian health care
system with a Beveridgian system based on the iptexcof universalism, comprehensiveness and equity
Health expenditure is relatively low according mternational standards: public health expendituneunts

to 6.9% of GDP in 2013, whereas total health exjera accounts for 9.1% of GDP, which is slightly
below the OECD average of 9.3% (OECD, 2014). Degpits, in the 1990s lItaly’s high public debt led t
the implementation of a series of reforms aimeérdiancing efficiency and containing costs. One majo
change consisted in the progressive regionalisatfahe NHS, giving Italian regions substantial ificél,

administrative and financial responsibility for thgyanisation and delivery of public health care.

In Italy, primary care is organised according tisgbased system, and family physicians are inddest
contractors with the NHS delivering care to registiecitizens and acting as gatekeepers to specialcs
hospital care. Primary care services are free afgehat the point of need, while registration vwamily
physicians is compulsory. Individuals can choosrtGP and are free to change him, although intipeac
the turnover rate is very low, and most of the {felsserved changes are the consequence of patiertag
their residence rather than of any dissatisfactiith their GP (ltalian Ministry of Health, 2010)agh GP
has a maximum list size of 1,500 registered patie@apitation is the main income source for family
physicians, and it is negotiated at national lexadry three years. The payment scheme is organigbd
variable and an additional component that top ygitadon. The variable part consists of fee-forvimr
payments for specific types of treatment, includmigor surgery, preventive care and post-surgeligvie
up. The additional part is designed with a consibler degree of autonomy by Regions and it is used a
reward for high quality, appropriate care or fohaeknce to cost-containment policies (Lo Scaral.,

2009; Fiorentiniet al., 2011, 2013). By doing so, policymakers want toofavthe alignment of physicians’



incentives to general policy goals. It is also iegting to remark that in the institutional contéxat we

consider, no additional payment for containing Elngsions has been introduced so far.
3.2 Primary care and inappropriate ED utilisation

As in most developed countries, the NHS in Italgefathe problem of the intense, often inapproprize of
EDs (Ameriet al.,2011). One response to this problem has seenypaiers introducing a triage system
for those ED attendances not followed by hospasié, whereby patients’ conditions are assessefby
staff, and a given case can be classified as iopppte (vhite codg, resulting in it being treated as a low
priority case (Levaggi and Montefiori, 2013). Maezently, an additional strategy has built on tiewthat
improved accessibility to primary care could meait pf the demand from patients who would otherwise
self-refer to the ED. Since the national contrats selatively low requirements in terms of pragtupening
hours, the new policy focuses on extending suchrshduring day time on week daydJnlike in other
countries, the policy does not ensure access ohbbufs or at weekends. This reform is based oridie
that if daytime practice opening hours were extedndbis would reduce the frequency of emergency
admissions, and in particular of inappropriate ohksvever, empirical findings regarding the effeetiess

of these measures are still lacking, and the ptegerk aims to fill this gap.

Nevertheless, the coordinated extension of GP ipeabburs is only one of the measures charactgrisia
provision of primary care by the Iltalian NHS. Sinttee mid-1990s great efforts have been made to
encourage cooperation among GPs, and between GPloapital providers. The purpose of establishing
various forms of partnerships among GPs was toawgthe quality and comprehensiveness of care (Shaw
and Meads, 2012). Indeed, individual practiceshafeved to be less effective in providing high lgyaare

than those practices run by a coordinated team R, @ue to the limited opportunity to guarantee any
continuity of care to chronic patients (Fantial, 2012), and to acquire diagnostic equipment. Soohs

of cooperation entail not only substitution in #neent of a fellow doctor’s illness, but also thershg of
premises and staff (Fattoeeal.,2009).

As regards Emilia-Romagna, a later policy phase Veamched in 2007 aimed at encouraging the
coordination of practice opening hours and ensusimg@verall daily coverage by the group as a whblgp

to 12 hours. This measure targeted GPs who hadopisty been members of professional groups, sinee t
coordination of opening hours entails close codpmra which requires formal connections among
physicians. In the light of this, our study evaksathe impact on ED attendance of the extensiqmadtice
opening hours among GPs belonging to professioralps. Given this feature of the policy, we do not
cover the entire population of GPs working in thegi®n, but concentrate on those who were already

members of groups in 2009. It is important to ntbiet even when their GP is involved in such group

! To provide a benchmark of reference, individual @Rsrequired to open their practice only for (aimum of) 15 hours a week.
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arrangements, patients maintain their registratigth a specific physician and not with the groupaas
whole. Therefore, the use of hospital servicesmaunivocally correlated to the GP patients arésteged
with. From the patient’s point of view, the mairvadtage of being registered with a GP participatmthe
extension programme consists in the possibilitglaining initial care from another member of theup if
the GP in question is not available at a partictilae of day. Furthermore, GPs substitute eachr atheases
of absence and, as clinical records are sharett@hally among group members, the substituteazaess

patients’ clinical histories.

4. Data
4.1 The data

Given the nature of our data and the purpose op#tper, the GP is chosen as a unit of analysis.s@ualy
population consists of all GPs working in groupsl aperating in the Region in 2009. We excluded any
physicians with fewer than 200 registered patiémais the sample, since their involvement in primeaye
can be considered a part-time activity. Overall, hvage 1,082 GPs belonging to a group, out of d tidta
3,113 GPs. Physicians who are part of a group, tande who are not, are fairly similar in terms of
observables, including personal characteristics8(%4. 55.0 yrs. GP’s age; 21.3 vs. 21.0 yrs. s@yjo
73.4% vs. 69.9% share of male GPs) and list chenatits (51.0 vs. 50.7 patients’ avg. age; 47.8% v
47.9% share of males; 6.9% vs. 8.2% share of foeeg), although those working in groups have alig
larger list size (1,266 vs. 1,152 patients).

Our data provide information for the year 2009 atignts’ attendances of regional EDs that are not
followed by hospitalisation. The data are routinedflected for administrative reasons and eacleptis
characterised by an individual, encrypted iderdiiien number used to link the medical-use recood€£D
services to his GP. Furthermore, we use informatiancerning the treatment received at the ED, which
allows us to establish whether it consisted onlaigeneral visit or if it entailed subsequent dasdic or
specialist examinations. We consider three altarmameasures for ED attendances as our dependent
variables: the visits classified as inappropriatecading to the Italian triage systemh(te code visils the
sum of white codes and those episodes which, ajthaot coded as such, consisted merely in a geviertal
with no diagnostic or specialist follow-updtentially inappropriate visids the overall number of ED visits
not followed by hospitalisationtdtal visits) As regards the first indicator, the Italian teagode system
classifies asWhite codesthe episodes of inappropriate access on the lmsépecific clinical standards
defined by an institutionally-coded rule at theio@l level. While the white-code classification is
established nationwide, the second, wider measup®tential inappropriateness that pools togetheiten

codes and non-white episodes requiring only miti@néon, is the one adopted by the Departmentezith



to monitor the regional emergency systeAs for total visits, the reason for including it ihe analysis is
that they provide a comprehensive picture of theralcongestion of emergency services, althougl ére
only of minor interest here since the policy unieestigation was aimed at addressing mainly theoeles

of avoidable use of the ED represented by whitees@hd potentially inappropriate visits.

The set of controls includes the gender and séyiofi the GP, while we exclude age because of its
correlation with seniority.We add a dummy for the presence of nursing staffié practice, and we control
for practice location and geographical accessybbiy including the distance between the premise taad
closest ED (Chauhaet al.,2012), together with a dummy for practices indligtor partially) mountainous
municipalities. An additional set of variables tekto list characteristics. We specify list sizeaa offset
variable (Chauhaet al., 2012) to account for heterogeneous exposure t@rbability of ED admissions
which derives from the variability in the number refyistered patients across GPs. We then condider t
share of patients who are male, and the averagefati@se on the lit The share of foreign patients is
expected to account for the influence of cultuiiffedences and of health literacy on the propensityse
the ED compared to alternative solutions such aggene’s GP. An open issue in the empirical ditiere

on primary care is how to control for the case-mixthe list. Because of data limitations, most &sd
control for age and gender composition only, wherega include also admission rates measured devist

to better proxy list severity. To avoid simultagelftias, we consider hospital admissions for theviptes
year (2008J.As for the variable of main policy interest, welide a dummy with a value of 1 if the GP
works in a group subscribing to the programme far toordination of practice opening hours. Finally,
unobserved local effects are controlled for byudatg dummies for the sub-areas into which thearegs

divided, and that are in charge of coordinatingthezare policies at the local level (leztial, 2014).
4.2 Descriptive Statistics

Table 1 shows the descriptive statistics for thpedeent, control and instrumental variables useduin
estimates. The data refers to the sample of 1,082 Working in groups and having more than 200diste
patients each. Less than one third of GPs in aupka(29.8% ) extended their opening hours to upoid.2
hours. We compare the different subsets of physsdey displaying information separately for the T&®s
in groups that do not extend the opening hours,fandhe 322 GPs that belong to groups that organiz

themselves so as to offer patient services betvi®eand 12 hours per day. We also test formally for

2 Levaggi and Montefiori (2013) analyse cost datdl®mhl patients treated at a single Italian ED wérspgedali Galliera in Genoa)
and highlight that laboratory tests and the nundfexxaminations are the key driver of costs. A®asequence they pool together
white coded episodes and non white episodes wisiokived no lab tests in a unique category homogenotionly in terms of risk
of inappropriateness but also of resource use.

The presence of a non linear effect for senioréig been tested by including a quadratic term. Hewathis was excluded from
our final specification since it never turned ositsggnificant
* The quadratic term for average age of the list nesgulted as being significant and was excludeshfour specification.
®The events used to create the hospitalisatiorabirido not overlap with those used for our dependeariables, as the latter
consider only visits to the ED not followed by hitalisation.

8



differences in means between the two groups usisigredard-test for mean comparison between groups

allowing for unequal variances. Tpevalues for the test are reported in the last calainTable 1.
TABLE 1

Our sample comprises a total of 408,306 ED admissi@7,205 of which were assigned white codes (19%
of the total) while 163,205 fall under the headiofy potentially inappropriate visits according toeth
aforementioned principle of summing those patieet®iving only a general visits to those assignédew
codes (40% of the total). The average number ehdtnces per GP amounts to 377, while 71 are tite-wh
coded cases and 151 the potentially inappropritéé@adances. When we consider the sub-samples sé tho
GPs who extended their opening hours and thosedichoot, we see the following differences: 349389

for total attendances, 53 vs. 79 for white codew] 421 vs. 163 for potentially inappropriate visits

respectively. According to thetest, all these differences are statistically siggnt.

In the estimating sample, about 73% of GPs are matkthe average list size is above 1,265 patients,
although list size varies considerably. The prdporiof non-native patients (around 7%) is in linéghw
census data. In this context, it is important totca for the ethnic composition of the list, sintatives and
foreigners often display different patterns of tiezdre service utilization, including emergencyixess, for
cultural and socio-economic reasons (Jimenez-Rahib Hernandez-Quevedo, 2011; Devillanova 2012).
Around one fourth of the GPs employs nursing staffile nearly 30% of practices are in municipatitie
located in totally or partially mountainous areakjch may create additional geographical barriersahy
rapid access to the nearest ED. THest p-values indicate that the two groups possess fairtyilar
observable characteristics at both GP and list.I&@me differences in the explanatory variablegsre the

presence of nursing staff, practice’s location mumtainous areas and the share of male patietits inst.

5 Econometric Strategy
5.1 Specification of the model

Let y; be the count variable of interest, namely eachhefthree measures of ED attendances discussed
above. Admissions are aggregated at the GP leaajrig to large values for the count means. Adsrah
in the count data estimation, we specify the coolil mean ofy; in an exponential form and we also allow

and test for over-dispersion.
Assuming thay;, the count variable of interest, is Poisson disted, we have:

—ui,,4q
e My,
q!

Plyi=q) = (D



where the parametes; is both the mean and the varianceypf so thaty; = E(y;) = Var(y;) (equi-
dispersion property of the Poisson distributiom).al Poisson regressiqg,is modelled as an exponential

function of a set of covariatas such thay; = p;(x;).

We thus have

E(yilxy) = p; = exp(x;B). (2)
In our empirical analysis, the vector of regresagrs (xy, x,, ..., xp) consists of the variables presented in
Table 1, and includes a dumraytop for the extension of practice opening hours, whécthe indicator of

main policy interest, and the list size in logamth as an offset variable. The estimating modehés t

following:
y; = exp(x;B) + & = exp(Bo + Brextop; + Boxiz + ...+ BpXip + In(listsize)) + & 3

whereg; is the random error of the model and the coefficanln(listsize) is constrained to 1 as the size of
the list represents thexposurgerm. In fact, the number of patients captureseéch GP, the population at
risk of attending the ED.

Under standard assumptions, equation (3) can bsistently and efficiently estimated using Maximum
Likelihood (ML) if the equi-dispersion assumptionldls. However, the latter assumption is in gental
restrictive and it is often violated in empiricgdpdications, especially when cross-sectional de¢saffected
by unobserved heterogeneity (Trivedi, 2014). Thialso the case in our data where the summargtstati
for the dependent variables provide evidence of-digpersion in our sample, as the variance isratolD
times the average. In the case of over-dispersidtegative Binomial (NB) specification is prefemld fit
equation (3). The NB model is obtained by substituthe parametey; in the Poisson distribution with
w;v;, wherev; captures individual-specific unobservable hetemegg that enters multiplicatively the
conditional mean of; (Trivedi, 2014), such that:

E(yilx,v) = wi(xdv; = exp(xiB) v, (4)
If a Gamma distribution for the latent factgris assumed with mean 1 and variaacehe resulting NB2

model is a mixture model with meaB(y;|x; @) = y;(x;) and varianceVar(y;|x;, a) = [(1 +

apixdjuixd, which comes out to be larger thaies.

In our empirical strategy, we test for over-disp@rdy testingd,: « = 0 against the alternativié,: « > 0
by means of g?2-likelihood ratio test (Cameron and Trivedi, 2018the over-dispersion parameteiis not
significantly different from zero, the NB2 distrition reduces to the Poisson. The null hypothesisqofi-
dispersion is always rejected in our data and #s¢ $trongly supports the evidence of over-dispersi

confirming that the NB2 specification is the preéer one in this context.
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As an additional robustness check, we also estiméiteear specification of the outcome model by OL&
preserve consistency with a count data specificatiith varying exposure, we consider as dependent
variable the ratio between the number of attendaraggregated at the GP level, and the numbertenps

registered on the GP’s list, thatyi$list5ize, which measures the average number of ED visitpgtent for

each GP. Table 2 reports the NB2 estimates of thaeirin (3) for each of the three dependent vaesihh
addition, we also include the Poisson estimates,QhS estimates and the results of the tests fer-ov

dispersion.
5.2 Potential endogeneity of the policy variable &xclusion restrictions

As the groups of GPs are free to choose whethaxtend opening hours, the participation dummy is
potentially endogenous. In fact, we cannot rulethatpossibility that unobserved factors affectpra¢ and

the same time, GPs’ propensity to participate i@ #&xtension programme, and patients’ frequency of
attendance of EDs. This may depend for instancéunabserved) differences in practice style: GPsemor
aware of the importance of providing preventiveecad effective counselling may be keener to takeip

the extension programme. Consequently, differeatjfencies of ED attendances may be due to the
physicians’ practice style, rather than to the @ftd observed factors, and this may render thatifieation

of a causal link between extension and ED admissiwoblematic. This is an empirical concern, sikite

only provides consistent estimates under exogenéitlye regressors. Failure to meet this assumptimuid

also undermine the policy implications of the estied effect of the extension.

The proper way to deal with unobserved heteroggméithis kind is to adopt Instrumental Variablégs)
methods. However, identifying potential candiddtesvalid instruments is often challenging, evenrenso

in our case where information has to be linked sb@stly across a number of different databankdl, &e

can take advantage of the features of the extermiogramme, which relies on consolidated coopegativ
agreements among GPs. Two organizational charsttsriof the groups in question emerge as natural
candidates for our instrumental variables: the rermtf physicians participating in the group, ané th

number of years since the GP first joined a group.

The institutional characteristics of the systempsup our choice. As previously remarked, our arialys
focuses exclusively on physicians working in grqugisice the extension programme does not apply to
single-handed practices. The coordination of opgriours represents a further step in cooperative
agreements, compared to mere involvement in a grhbup a rather challenging task which can be ligh
demanding in terms of the coordination of the digtiof each GP, and of the joint professional dffor
involved. In particular, such effort becomes greatieen the group is composed of a limited numbegBs,

whereas larger groups can share the burden ofiapgming hours among a larger number of physicians

Table 1 reports the descriptive statistics for thwe instruments in detail and shows that the groups

participating in the programme are on average 808t larger than those that do not extend their iogen

11



hours (5.44 vs 4.42 members), thus confirming ldn@er groups are keener to take up the extengitaro
Following the same line of reasoning, physiciara thave been working for several years as a groayp m
find it easier to participate in the extension pemgme since their collaborative routines have beening
successfully for longer than in the case of thdsgsigians who have only recently established agr@Ps
extending opening hours have been working in agrfoun almost 8.5 years on average, while those not
subscribing to the programme have been in a group.5 years on average. The differences betwemrpgr

are statistically significant for both variablescarding to the standatetest

In Emilia-Romagna, the transition from individualgroup practices has been particularly intenseesine
mid-1990s, although a number of pioneering expeasrdate back even further, to a few years behae. t
Two factors are particularly important within tloentext. From their creation onwards, the structirsuch
groups has been highly stable, with basically neesaof GPs reverting back to working individuakiyd
very few cases of group reconfiguration. In gendha size of the groups had already been establigtior

to the advent of the opening hours extension progre, and did not undergo any real change as a
conseqguence of the announcement of this new pdoyeover, in 2009 the vast majority of GPs in grou
practices had been cooperating for a considerabithar of years already, as shown by the averageefig
reported above. These features lend support tmdzethat the organisation of the groups is exogsmo the
policy in question.

5.3 Instrumental variable estimation

As extensively discussed in the previous sectiom participation dummy is potentially endogenows th a
correlation with unobservable factors, and propestrumental variables need to be identified. To

accommodate this potential correlation, we model gresence of unobservable factors by introducmg a

additional latent confoundes,, in equation (3).

The model of interest thus become:
y; = exp(Bo + Biextop; + Baxiz + ...+ BpXip + pXiju + ln(listsize)) + 5 5)
whereextop is potentially correlated witl,, .

Count data specifications constitute a particulaallenge to the implementation of IV methods (e.g.
Windmeijer and Santos Silva, 1997). Unfortunatétg linear IV estimator (2SLS) has severe drawbatks
this framework. Terza, Bradford and Dismuke (20@88pw that addressing endogeneity by applying
conventional linear IV methods that ignore the hioear specification of the relationship pfto an
endogenous regressor, and a set of additional eodérs, can lead to biased estimates of the cafisat in

guestion.

Mullahy (1997) and Terza, Basu and Rathouz (20828png others, have suggested alternative estimators

order to deal with endogeneity in count/exponemnggression models. In keeping with these studies,
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employ two different IV strategies to estimate thedel in (5) where the (binary) regressatop is

allowed to be endogenous to the outcome variable.

We first adopt a 2-stage residual inclusion (2Siategy; secondly, we consider a moment-based GMM
(Generalized Method of Moments) estimation proced@oth estimators yield consistent estimates ef th
coefficients in the presence of endogeneity, whalkiwing unobservable confounders to be correlatgd

the included regressors, and requiring only wealictiral assumptions regarding the data-generating

process.
5.3.1 Two-stage residual inclusion

The 2SRI proposed by Terza, Basu and Rathouz (2808)version of the more general control function
approach common to econometric applications, arstl fieveloped for count data model by Wooldridge
(1997, 2010). Terza, Basu and Rathouz (2008) extemgreviously suggested residual inclusion sgiage
(Rivers and Vuong, 1988; Smith and Blundell, 19865 broader class of nonlinear models. This siratt
equation approach can also be interpreted as amsah of the Hausman (1978) endogeneity testideita
for non-linear models. Indeed, when dealing wittp@entially endogenous variable, exogeneity in a
nonlinear model can be tested through an asymapthytiefficient Wald test on the coefficients of tfiest-
stage residuals included in the second-stage (SanilhBlundell, 1986). The test on the first-staggduals

enables to determine the extent to which unobsdatedt factors affect the outcome (Pizer, 2009).
Following Terza, Basu and Rathouz (2008), we itatstthe 2SR strategy in detalil.

As argued above, the main econometric issue taldeeased is the potential correlation betweetop and

the unobservable factay, in (5), which is the source of endogeneity we @recerned about. If the latent
factorx;, was observable, it would be included among theassprs in (5); however, as it is not, it has to be
replaced by a consistent estimate that can bengatdrom the first stage. Once a veapof instrumental
variables is selected, at the first stage, we esém reduced form fetctop. Beingextop dichotomous, a

proper reduced form for the probability of extergdapening hours is:
Pr(extop; =1) = g(yo + Y2Xiz + ...+ YpXip + 8ysizeprac + 82yearsgroup) + Xiy (6)

wheresizeprac andyearsgroup are the two instrumental variables previously uésed and excluded
from the outcome model in (5);, represents unmeasured latent factors affecting dagop andy, and

Xiz, -+, Xjp are the observable covariates other than thecgeation dummy. For dichotomous indicators, the
functiong usually adopted is the probit or the logit butan also be assumed to be a linear function so that
(6) becomes the standard LPM. The residuals framatéen (6), defined a®;,,, provide a consistent estimate
of x;, in equation (5) and can be included as regresaotise outcome model. As discussed in Basu and
Manning (2009) and in Garridet al. (2012), there is not an agreement in the liteeatuwr the appropriate

specification of the residuals, and additional aesle is required as the results in the second €siy@ation
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may be sensitive to the choice of the residualsefsihe lack of consensus on this point, we preserd
estimates that consider alternative specificatminthe residualg;,. For any of the probit, logit and linear
forms forg, we compute theesponseor raw residuals, which are currently the most @m choice in

empirical applications of the 2SRI method, as:
Xju = extop; — Pr(extop, = 1). 7

In addition, we also calculate the generaliseddueds (Gourieroux et al., 1987) and thevianceresiduals

for the probit link, and thetandardised Pearsamesiduals for the logit.

Based on the first-stage estimates, we test fojoinerelevance of the IVs by means ofatest in the logit

and probit specifications an F-test in the LPM cdsdble 3 reports the first-stage estimates.

In the second stage, the unobserved fagtpn model (5) is replaced by the first stage realdy, which

represents a consistent estimate for it, so tlea¢timating equation becomes:
y; = exp(by + byextop; + byxiy + ...+ bpxip + 0%y + In(listsize)) + €. (8)

where we keepxtop among the regressors. We estimate the model ily8IB MLE by allowing for
different specification of;,. The inclusion of the residuals from the reducednf in the second stage
regression has a twofold advantage: on the one, ligpbvides a straightforward Wald exogeneityt fes

the potentially endogenous variable within a nadinframework; on the other hand, it controls foe t
endogeneity of the participation dummy induced byralation with unobserved factors. A coefficient
statistically different from zero would provide dence of the presence of underlying unobservearsct
affecting both the opening and the outcome varg@abkenally, to account for the fact that we include
residuals from a first-stage estimation among #mrassors in the second stage, standard errorhdor
outcome model coefficients are bootstrapped. Tdble present the second stage estimates for thé 2SR

method for each of the three dependent variablesidered.
5.3.2 GMM estimation

The GMM estimator is potentially appealing in a limegar context as a straightforward transpositibthe
conventional linear IV estimator, but it is gensrainfeasible for nonlinear models. The only fuoogl
forms for which the GMM is feasible are the lineerd the exponential ones (Terza, 2006; Terza, 2014)
Beyond its feasibility, for exponential count datadels the GMM estimator has not only the advantdge
being feasible but also of requiring neither asdiong about equi-dispersion or over-dispersion, nor
assumptions about the reduced form for the endagewariables. Furthermore, it gives consistentregs

also when the endogenous variables are binary.

Taking advantage of these attractive featuresestgnate here the model in (5) by GMM, by means of
exploitable moment conditions which ensure constststimates for the coefficient ettop, provided that

valid instruments are available. Mullahy (1997)ides suitable orthogonality condition for a symretr
14



model such as that in equation (5), where the wrgbble confoundex;, enters the model in the same way
as the observable confounders, and is treatedragrassors in the exponential function (Mullahy97;9
Terza, 2006). Mullahy (1997) proves that, if thstinmental variables in the vectgrare relevant and
exogenous to the outcome model, it is possibleottsituct a consistent GMM estimator that expldis t

following orthogonality conditions:

5| . rreo et ] EUBO
exp(ﬁlextop + Baxiz + ..+ Bpxip + ln(ltstszze))
where the included regressors are the same asdorme model.

As the vector includes two instrumental variables, the modedisr-identified and we test the validity of
the orthogonality conditions using the standarddéantest for overidentifying restrictions. Tableseports

the two-step GMM estimates for the model in equiefl) and the Hansen test statistics pivalues.

6. Results
6.1 Baseline estimation

In this section we discuss the main results ofesfimation strategy for the model in equation {8g run
Negative Binomial, Poisson and OLS regressiong&oh dependent variable used in the studyté codes,
potentially inappropriate visitendtotal visitg, and all the results are reported in Table 2wasdeal with
count data and the likelihood-ratio test on the pdiBameter highlights the presence of over-dispersion, the
NB model comes out as our preferred specificat@onsequently, we focus our discussion on the NB

results.
TABLE 2

The first important finding is that the dummy fortended opening hours always displays a negatide an
significant coefficient irrespective of which measus used as dependent variable and of the model
specification. We find sizeable differences in thagnitude of the estimated effect between the wduties
and potentially inappropriate admissions, on the loand, and total number of visits, on the othadhavith

a relatively lower value when we consider totalitgisin terms of Incidence Ratio Ratios (IRRs), the
participation in the programme is estimated to cedwhite codes attendances by 6.6%, while the tieduc

is 8.4% for potentially inappropriate admissions. far total visits, the IRR points out a reductionED
utilisation by only 3.2%. The Average Marginal Effe calculated for the white codes show that
participation in the extension programme leadsitestimated average annual reduction in ED vigtsGP

of about 4.8 episodes. The extension programmeigasvan average estimated reduction in potentially
inappropriate visits of around 13 episodes. Intargly, this reduction is very close to the ondraated for
total admissions (12.1 episodes) confirming thatektension of practices availability affects inaympiate

15



episodes rather than the more serious cases. Tuig is consistent with the idea that a measure
encompassing a wider range of cases, such asattaksions, which also includes appropriate ustef
ED, should be less affected by the extended avtijabf primary care. Overall, the variable of mgbolicy
interest is always significant and the evidencedvaav from the data indicates that the extensiognamme

has been effective in reducing the frequency ofdalde ED visits.

As for the impact of individual characteristics@Ps on the pattern of ED utilisation, we find ti&s with
longer professional experience record a lower nurobénappropriate visits to the ED by their patgnn
general male GPs are associated with lower coewes) though the effect is not always significarross
specifications. With respect to the presence osingrstaff, the estimated coefficient is highlyrsfgant
and indicates that practices employing nursinggrers| prove to be better at helping prevent inappate
attendances. Relative accessibility to the ED arttid practice also play an important role. Sineede not
have information on patients’ place of residence,take the distance between the practice and tsestl
ED as a proxy for patients’ geographical accessibib the latter. The reason for this comes frdma fact
that citizens usually enrol with a physician clés¢heir home. Practice location can thus be tasea proxy
for patient residence and we expect that indivisluagistered with GPs located closer to the EDfared
with shorter travelling times than those patieetistered with physicians located further away ftbmED.
Interestingly, the distance effect gets smaller whe& move from white codes and potential inappedpri
visits to total admissions: this finding is in liméth expectations, since distance is likely tocdigrage the
least severe cases more. The coefficient for mestiocated in mountainous municipalities is pesitind
significant for white-codes and potentially inappmate visits. This may reflect the fact that patsein such
areas are faced with higher costs for seeing tBBirthan urban residents are, and once we contrahéo
distance between the practice and the hospitalpee rftequent use of ED services instead of outpatie

facilities is more likely.

Finally, statistically significant effects emergksafor the characteristics of the GP’s list. Tiatireated
number of visits to the ED is in most cases negétigorrelated to the average age of patients. Juggests
that patients with a lower opportunity cost of tirmach as the elderly, who enjoy regular accesisgio GPs,
use ED services less frequently than younger gatém This indication is consistent also with gositive
impact on ED attendances of a higher proportiomafes on the list. Furthermore, foreign patienso al
display higher ED attendance rates. Finally, previbospitalisations used as a proxy of severitynoio
affect the number of visits.

6.2 Instrumental variable estimation

In order to test and control for the potential etation between the decision to extend openingand
unobserved factors that may affect the outcomealibaj we implement the IV strategies discussedén t
previous sections. In this way, we address thenpialeendogeneity resulting from non-random paptition

in the programme.
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Following the 2SRI approach, we first estimate thduced form in equation (6) for the probability of
extending practice opening hours. Our exclusiotrioti®ns, necessary for identification, requiretthhe
instrumental variables affect participation int@ torogramme, but are not related to the use of geney
services. The choice of the IVs has been motivatesgction 5.2: the two instruments @m®up size which
measures the number of physicians participatingaich group, and theumber of yeargach GP has been
working in the group. In the second stage, we heaésiduals from the first stage equation as ditiadal
covariate for the outcome equation. The residusdscansistent estimates for unobserved latent rf&cto

affecting both the outcome variable and the dumonypening extension.
TABLES 3 -4a,b,c

Tables 3-4a,b,c present the 2SRI estimates. Tabispbays the first-stage estimates of equationTéples
4a-c report, for each dependent variable, the skstage Negative Binomial estimates for the model i
equation (5) where the residuals from the firsgstéResponse, Generalized, Deviance for the Pnudulel;
Response, Standardised Pearson for the Logit miydedr response for LPM) are included, togethdhwi
the regressors of the baseline model. The secag@-standard errors are bootstrapped in orderciouat

for the inclusion of a generated regressor frost-Stage estimates.

The results from the first-stage estimates are istam across specifications in terms of signs and
significance levels. Most importantly, the two imshental variables come out to be significant pds of
the probability of opening hours being extendedi #e direction is in line with expectations. Theger the
number of GPs in the group, the larger the prolighif opting for the extension. Similarly, havimngprked
in association for a longer period, increased trobgbility that GPs would have agreed to extenchope
hours. The/-test on the IV relevance for the Probit and Legitimates fails to reject the null hypothesis that
the instruments are jointly relevant. Similarlye tftandardr-test on the joint relevance of the instruments in
the LPM specification is well above the standamshold of 10 (Staiger and Stock, 1997), whichdatis
that the instruments are jointly relevant and gpoetlictors of the extension. Overall, the estimatethe

reduced-form model for the extension provide evigein support of our choice of IVs.

Provided that the instruments are valid, the inoluof the first stage residuals ensures that #tenates
account for the potential endogeneity of the pguditon dummy. When dealing with those cases aatsti

to avoidable ED attendances (white codes and paligninappropriate admissions), the estimateshaf t
coefficientp are not significant and indicate that the partitggadummy can be safely treated as exogenous.
Such evidence is fairly robust in the present cdntes the result holds true regardless of theipaiion of

the first-stage equation and of the definitionediduals adopted. The indications are less cleahan we
consider total admissions. In this latter case, @atimates highlight a possible endogeneity of g

participation, in particular when the first staggiation is estimated by Probit MLE.
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As in the baseline model, also in the 2SRI estim#tte participation coefficient is always negatarel its
magnitude is larger when for white codes and p@kyinappropriate admissions compared to totaltsi
Moreover, in the few cases where the first stagedoals come out significant, all referring to tota
admissions, the extension dummy is significant.féspotentially inappropriate admissions, also 28Rl
estimates confirm that the extension of practicenogg significantly lowers the use of ED wards. #dbite
codes, the inclusion of the first stage residuadsakens the significance of the participation dumwiyich

in most cases is reached at the 10% [&With respect to the remaining set of covariates, @stimates
provides fairly similar results across the diffarapecifications, and the estimated effects foltbe same

direction recorded for the estimates of the basetmodel presented in Table 2.

Tables 5 reports the estimates for the outcome hio@8d) obtained by a GMM estimator which expldite
orthogonality condition in equation (9). Also irdftase, the Vs are the size of the group andatineber of

years.
TABLE 5

The Hansen's J test for over-identifying restrioioprovides information about the joint validity tfe
moment restrictions imposed. According to the test fail to reject the null hypothesis of joint ity of
the exclusion restrictions. The GMM estimates far toefficient of the extended opening are negatia
highly significant, in particular when avoidable Efdmissions are considered. As for total visitg th
coefficient is significant at 10% level. Likewisthe effects of the covariates are also very sintitathe
results discussed in the previous cases. OvehdlGMM estimates confirm that greater accessibtlity
primary care practices, as proxied by the extensfapening hours, can effectively reduce ED attenes.

Such evidence is robust to the choice of diffetérgstimation strategies designed to tackle endeiggn

7. Concluding remarks

Improving accessibility to primary care services teeen a recurring headlining topic on the agerfda o
Italian policymakers in recent years. This is apdnant target not only nationwide, but also fa Bmilia-
Romagna region, where increasing efforts have begae to extend the opening hours of GPs working in
group practices, in order to ensure an overallydaiverage of up to 12 hours. The main goal ofpitesent
work is to assess the impact of these organisdtieatures on hospital ED attendances. Our aira @ain a
better insight into the effectiveness of a poli@sidned to increase appropriateness in the usegital

services in general, and emergency care in paaticul

® The only case in which the participation dummy ¥drite codes is not significant at the conventiokeakl occurs
when the generalised probit residuals are included.
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To this end, we consider different measures ofdhei3 visits not followed by hospitalisation, aggatsgl at
the GP level. We focus in particular on those cadaish, according to both urgency and severityeciat
should have been preferably treated in a primame cetting. Given that we deal with count data
characterised by over-dispersion, our main estimgatnodels are based on the Negative Binomial

specification, although the main results also hwider a Poisson and a linear specification.

We consider a set of potential explanatory varsiohainly related to GP, practice and list charasties.
The evidence is remarkably consistent across ali@emmeasures of ED utilisation in terms of sigrine
estimated coefficients and their significance levidie results for our baseline specification supploe
hypothesis that increasing daytime accessibilityhef practice permits a reduction in ED utilisatianth a
stronger effect for avoidable visits compared taltadmissions. In line with the expectations, éargaytime
opening of practices discourages the use of EDssefsevere patients relatively more. Finally, gitreat the
program participation is a free choice of GPs’ gyuwve also implement IV strategies (2SRI and GMd/)
test and account for its potential endogeneity. odding to our tests, endogeneity does not emerga as
serious empirical concern when the analysis conatas on the admissions which are more likely to be
avoided thanks to improved primary care availahilitamely white codes and potentially inappropriate

admissions.
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Table 1. Descriptive statistics for the variablesncluded in the model

WHOLE SAMPLE (1082 GPs) NO EXTENSION (760 GPs) EXTENSION (322 GPs) t_pval
Dependent Variables Mean Std. Dev. Mean Std. Dev. Mean  Std. Dev.
White codes 71.354 59.267 79.208 64.805 52.817 37.524 0.000
Potentially inappropriate visits 150.836 82.362 163.491 85.090 120.969 66.713 0.000
Total ED visits 377.362 130.118 389.338 133.624 349.096 116.860 0.000
Control variables
Extension 10-12 0.298 0.457 0 0 1 0
Male GP 0.734 0.442 0.718 0.450 0.770 0.421 0.071
GP seniority 21.317 8.252 21.087 8.310 21.860 8.100 0.155
Mountainous area 0.284 0.451 0.313 0.464 0.214 0.411 0.001
Nursing staff 0.245 0.430 0.176 0.381 0.407 0.492 0.000
List avg age 50.961 3.386 51.138 3.380 50.543 3.368 0.008
Foreign patients 0.069 0.061 0.068 0.057 0.070 0.069 0.718
Male patients 0.478 0.039 0.475 0.039 0.484 0.038 0.000
Previous hosp. 237.318 70.473 239.415 71.273 232.370 68.403 0.127
Distance 5.981 6.055 6.101 6.358 5.698 5.270 0.281
List size 1,265.913 325.008 1,262.326 322.462 1,274.379  331.294 0.582
Instrumental variables
GPs in the group 4.723 1.760 4.420 1.467 5.438 2.148 0.000
Years in group 7.795 4.277 7.531 4.156 8.418 4.495 0.003
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Table 2 - ED visits for GP, year 2009 *

+

+

+

NegBin Poisson OLS NegBin Poisson OoLS NegBin Poisson OoLS
DEP VAR White codes Potentially inappropriate visits Total ED visits
Extension 10-12 -0.0688 -0.1147 -0.0078 -0.0881 -0.1018 -0.0127 -0.0321 -0.0433 -0.0131
(0.034) (0.039) (0.002) (0.025) (0.026) (0.003) (0.017) (0.016) (0.005)
0.042 0.004 0.000 0.001 0.000 0.000 0.053 0.006 0.006
Male GP -0.0553 -0.1072 -0.0044 -0.0426 -0.0650 -0.0034 -0.0538 -0.0631 -0.0098
(0.044) (0.051) (0.003) (0.036) (0.035) (0.005) (0.023) (0.021) (0.008)
0.213 0.036 0.176 0.231 0.061 0.501 0.019 0.002 0.194
GP seniority -0.0063 -0.0073 -0.0004 -0.0055 -0.0060 -0.0008 -0.0040 -0.0039 -0.0013
(0.002) (0.002) (0.000) (0.001) (0.001) (0.000) (0.001) (0.001) (0.000)
0.000 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000
Mountainous area 0.2366 0.2721 0.0185 0.0928 0.0828 0.0116 0.0069 -0.0052 -0.0019
(0.037) (0.040) (0.003) (0.029) (0.028) (0.004) (0.019) (0.018) (0.006)
0.000 0.000 0.000 0.001 0.004 0.003 0.712 0.768 0.734
Nursing staff -0.1779 -0.2210 -0.0108 -0.1341 -0.1452 -0.0151 -0.0577 -0.0589 -0.0159
(0.038) (0.041) (0.002) (0.027) (0.027) (0.003) (0.018) (0.017) (0.005)
0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001
List avg age -0.0314 -0.0242 -0.0013 -0.0207 -0.0217 -0.0027 -0.0045 -0.0049 -0.0018
(0.006) (0.007) (0.000) (0.004) (0.004) (0.001) (0.003) (0.003) (0.001)
0.000 0.000 0.002 0.000 0.000 0.000 0.120 0.063 0.065
Foreign patients (% list) 1.0371 0.8404 0.0687 0.9180 0.6971 0.1188 0.9172 0.7743 0.3017
(0.327) (0.338) (0.025) (0.247) (0.231) (0.035) (0.175) (0.163) (0.057)
0.002 0.013 0.007 0.000 0.003 0.001 0.000 0.000 0.000
Male patients (% list) 1.8993 2.5808 0.1337 1.1043 1.5335 0.1519 0.7372 0.8956 0.1851
(0.510) (0.608) (0.043) (0.442) (0.421) (0.074) (0.297) (0.264) (0.109)
0.000 0.000 0.002 0.012 0.000 0.041 0.013 0.001 0.091
Previous hosp. 0.0001 0.0003 0.0000 -0.0002 -0.0000 -0.0000 -0.0002 -0.0001 -0.0001
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
0.608 0.401 0.475 0.195 0.813 0.388 0.117 0.530 0.150
Distance -0.0245 -0.0235 -0.0013 -0.0219 -0.0205 -0.0022 -0.0150 -0.0141 -0.0036
(0.002) (0.003) (0.000) (0.002) (0.002) (0.000) (0.002) (0.002) (0.000)
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Constant -2.4341 -3.0877 0.0493 -1.3854 -1.5488 0.2101 -1.0212 -1.0943 0.3905
(0.353) (0.412) (0.026) (0.304) (0.284) (0.047) (0.191) (0.168) (0.069)
0.000 0.000 0.054 0.000 0.000 0.000 0.000 0.000 0.000
Ln(List size) offset offset offset offset offset offset
Area effects yes yes yes yes yes yes yes yes yes
Alpha -1.5697 -2.2182 -3.0133
(0.047) (0.046) (0.068)
0.000 0.000 0.000
Observations 1,082 1,082 1,082 1,082 1,082 1,082 1,082 1,082 1,082

*Standard Error in parenthesis, p-value in italic “The dependent variable for the OLS estimate is the ratio y;/listsize.
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Table 3 — Two-stage residual inclusion estimatesIRST STAGE*

FIRST STAGE PROBIT LOGIT LPM
VARIABLES Extension 10-12 Extension 10-12 Extension 10-12
GPs in the group 0.2533 0.4340 0.0725
(0.026) (0.046) (0.007)
0.000 0.000 0.000
Years in group 0.0401 0.0702 0.0087
(0.012) (0.021) (0.003)
0.001 0.001 0.005
Male GP -0.2351 -0.3686 -0.0484
(0.149) (0.265) (0.040)
0.114 0.164 0.231
GP seniority -0.0049 -0.0071 -0.0011
(0.006) (0.011) (0.002)
0.437 0.520 0.500
Mountainous area 0.0928 0.1755 0.0347
(0.109) (0.190) (0.029)
0.393 0.357 0.228
Nursing staff 0.2691 0.4491 0.0806
(0.107) (0.180) (0.035)
0.012 0.013 0.023
List avg age -0.0469 -0.0804 -0.0132
(0.017) (0.029) (0.004)
0.005 0.006 0.003
Foreign patients (% list) -2.6365 -4.8079 -0.7328
(1.049) (1.819) (0.288)
0.012 0.008 0.011
Male patients (% list) 7.1951 12.0981 1.7778
(1.671) (2.994) (0.428)
0.000 0.000 0.000
Previous hosp. -0.0014 -0.0026 -0.0003
(0.001) (0.001) (0.000)
0.066 0.042 0.086
Distance -0.0227 -0.0420 -0.0059
(0.009) (0.015) (0.002)
0.010 0.005 0.004
Constant -2.3579 -3.9020 -0.1054
(1.089) (1.905) (0.287)
0.030 0.041 0.714
Area effects yes yes yes
Observations 1,082 1,082 1,082
R-squared 0.235
Test on IV relevance %*=99.58 (p=0.000) ¥°=94.66 (p=0.000) F=57.65 (p=0.000)

*Standard Error in parenthesis, p-value in italics
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Table 4a— 2RSI: SECOND STAGE for White Code visits*

SECOND STAGE NEGBIN PROBIT Res PROBITGen Res PROBIT Dev Res | LOGIT Res LOGIT Std Pearson | LPM Res
Extension 10-12 -0.1790 -0.1416 -0.2184 -0.1724 -0.1269 -0.2323
(0.100) (0.106) (0.135) (0.099) (0.075) (0.115)
0.072 0.181 0.105 0.082 0.092 0.043
Male GP -0.0635 -0.0606 -0.0643 -0.0623 -0.0579 -0.0667
(0.047) (0.048) (0.044) (0.048) (0.044) (0.048)
0.176 0.207 0.146 0.198 0.190 0.162
GP seniority -0.0062 -0.0062 -0.0062 -0.0062 -0.0062 -0.0061
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
0.000 0.000 0.001 0.001 0.000 0.001
Mountainous area 0.2347 0.2357 0.2340 0.2351 0.2358 0.2331
(0.034) (0.036) (0.036) (0.035) (0.041) (0.042)
0.000 0.000 0.000 0.000 0.000 0.000
Nursing staff -0.1630 -0.1682 -0.1621 -0.1641 -0.1706 -0.1556
(0.039) (0.036) (0.041) (0.033) (0.035) (0.040)
0.000 0.000 0.000 0.000 0.000 0.000
List avg age -0.0326 -0.0322 -0.0327 -0.0325 -0.0321 -0.0332
(0.006) (0.006) (0.006) (0.005) (0.006) (0.006)
0.000 0.000 0.000 0.000 0.000 0.000
Foreign patients (% list) 0.9671 0.9866 0.9512 0.9668 0.9848 0.9219
(0.359) (0.365) (0.325) (0.345) (0.358) (0.360)
0.007 0.007 0.003 0.005 0.006 0.010
Male patients (% list) 2.1259 2.0474 2.1521 2.1060 2.0013 2.2324
(0.561) (0.598) (0.546) (0.592) (0.511) (0.573)
0.000 0.001 0.000 0.000 0.000 0.000
Previous hosp. 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
0.734 0.689 0.757 0.720 0.713 0.803
Distance -0.0253 -0.0250 -0.0254 -0.0253 -0.0250 -0.0257
(0.002) (0.002) (0.002) (0.002) (0.002) (0.003)
0.000 0.000 0.000 0.000 0.000 0.000
First-stage residuals -0.1239 0.0476 0.0674 -0.1168 0.0267 0.1817
(0.103) (0.065) (0.058) (0.105) (0.033) (0.118)
0.230 0.464 0.242 0.265 0.424 0.125
Constant -2.4345 -2.4332 -2.4179 -2.4314 -2.4240 -2.4316
(0.322) (0.346) (0.384) (0.344) (0.377) (0.378)
0.000 0.000 0.000 0.000 0.000 0.000
Ln List_size offset offset offset offset offset offset
Area effects YES YES YES YES YES YES
Alpha -1.5706 -1.5701 -1.5708 -1.5705 -1.5702 -1.5718
(0.048) (0.050) (0.049) (0.046) (0.049) (0.050)
0.000 0.000 0.000 0.000 0.000 0.000
Observations 1,082 1,082 1,082 1,082 1,082 1,082

* Standard Error in parenthesis, p-value in italics
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Table 4b — 2RSI: SECOND STAGE for Potentially Inappopriate visits*

SECOND STAGE NEGBIN PROBIT Res PROBIT Gen Res PROBIT Dev Res | LOGIT Res LOGIT Std Pearson | LPM Res
Extension 10-12 -0.1853 -0.1547 -0.1923 -0.1815 -0.1296 -0.1700
(0.081) (0.074) (0.093) (0.075) (0.060) (0.087)
0.023 0.036 0.038 0.016 0.031 0.051
Male GP -0.0494 -0.0470 -0.0485 -0.0485 -0.0443 -0.0478
(0.036) (0.037) (0.039) (0.037) (0.032) (0.035)
0.164 0.205 0.211 0.185 0.169 0.173
GP seniority -0.0054 -0.0055 -0.0054 -0.0054 -0.0055 -0.0054
(0.001) (0.001) (0.001) (0.002) (0.001) (0.001)
0.000 0.000 0.000 0.000 0.000 0.000
Mountainous area 0.0927 0.0930 0.0924 0.0930 0.0930 0.0924
(0.029) (0.029) (0.029) (0.031) (0.031) (0.032)
0.001 0.001 0.001 0.003 0.002 0.004
Nursing staff -0.1209 -0.1252 -0.1229 -0.1216 -0.1288 -0.1229
(0.030) (0.030) (0.030) (0.029) (0.029) (0.030)
0.000 0.000 0.000 0.000 0.000 0.000
List avg age -0.0218 -0.0214 -0.0216 -0.0217 -0.0212 -0.0216
(0.005) (0.005) (0.004) (0.004) (0.004) (0.005)
0.000 0.000 0.000 0.000 0.000 0.000
Foreign patients (% list) 0.8537 0.8711 0.8573 0.8521 0.8816 0.8598
(0.260) (0.274) (0.251) (0.227) (0.248) (0.246)
0.001 0.001 0.001 0.000 0.000 0.000
Male patients (% list) 1.3010 1.2355 1.2761 1.2878 1.1751 1.2650
(0.482) (0.489) (0.505) (0.521) (0.419) (0.476)
0.007 0.011 0.011 0.013 0.005 0.008
Previous hosp. -0.0003 -0.0003 -0.0003 -0.0003 -0.0003 -0.0003
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
0.123 0.155 0.130 0.129 0.148 0.147
Distance -0.0226 -0.0223 -0.0225 -0.0226 -0.0222 -0.0224
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
0.000 0.000 0.000 0.000 0.000 0.000
First-stage residuals -0.1092 0.0433 0.0469 -0.1051 0.0191 0.0909
(0.087) (0.047) (0.040) (0.078) (0.026) (0.091)
0.211 0.355 0.247 0.179 0.466 0.319
Constant -1.3820 -1.3811 -1.3707 -1.3792 -1.3762 -1.3809
(0.308) (0.313) (0.319) (0.297) (0.298) (0.322)
0.000 0.000 0.000 0.000 0.000 0.000
Ln List_size offset offset offset offset offset offset
Area effects YES YES YES YES YES YES
Alpha -2.2198 -2.2189 -2.2194 -2.2198 -2.2187 -2.2192
(0.046) (0.045) (0.043) (0.043) (0.042) (0.048)
0.000 0.000 0.000 0.000 0.000 0.000
Observations 1,082 1,082 1,082 1,082 1,082 1,082

* Standard Error in parenthesis, p-value in italics
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Table 4c — 2RSI;: SECOND STAGE for Total ED visits*

SECOND STAGE NEGBIN PROBIT Res PROBIT Gen Res PROBIT Dev Res | LOGIT Res LOGIT Std Pearson | LPM Res
Extension 10-12 -0.1259 -0.1249 -0.1276 -0.1233 -0.0874 -0.0816
(0.047) (0.053) (0.058) (0.046) (0.040) (0.053)
0.008 0.019 0.027 0.007 0.028 0.123
Male GP -0.0603 -0.0596 -0.0591 -0.0595 -0.0561 -0.0568
(0.021) (0.023) (0.021) (0.022) (0.024) (0.026)
0.005 0.010 0.005 0.007 0.017 0.027
GP seniority -0.0039 -0.0039 -0.0039 -0.0039 -0.0039 -0.0039
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
0.000 0.000 0.000 0.000 0.000 0.000
Mountainous area 0.0071 0.0073 0.0069 0.0073 0.0072 0.0070
(0.017) (0.019) (0.018) (0.018) (0.020) (0.019)
0.672 0.701 0.706 0.676 0.716 0.717
Nursing staff -0.0444 -0.0447 -0.0471 -0.0449 -0.0503 -0.0507
(0.018) (0.020) (0.019) (0.018) (0.018) (0.019)
0.012 0.026 0.014 0.012 0.006 0.009
List avg age -0.0056 -0.0056 -0.0054 -0.0055 -0.0051 -0.0051
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
0.059 0.052 0.090 0.089 0.087 0.101
Foreign patients (% list) 0.8538 0.8503 0.8606 0.8513 0.8671 0.8818
(0.176) (0.153) (0.181) (0.168) (0.169) (0.182)
0.000 0.000 0.000 0.000 0.000 0.000
Male patients (% list) 0.9241 0.9166 0.8927 0.9135 0.8321 0.8322
(0.299) (0.320) (0.301) (0.302) (0.317) (0.343)
0.002 0.004 0.003 0.002 0.009 0.015
Previous hosp. -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
0.068 0.037 0.079 0.092 0.083 0.082
Distance -0.0156 -0.0156 -0.0155 -0.0156 -0.0154 -0.0153
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
0.000 0.000 0.000 0.000 0.000 0.000
First-stage residuals -0.1048 0.0600 0.0428 -0.1021 0.0253 0.0547
(0.051) (0.033) (0.025) (0.051) (0.016) (0.054)
0.040 0.071 0.084 0.043 0.122 0.310
Constant -1.0153 -1.0125 -1.0061 -1.0127 -1.0095 -1.0167
(0.184) (0.195) (0.208) (0.207) (0.199) (0.199)
0.000 0.000 0.000 0.000 0.000 0.000
Ln List_size offset offset offset offset offset offset
Area effects YES YES YES YES YES YES
Alpha -3.0170 -3.0167 -3.0157 -3.0169 -3.0154 -3.0142
(0.070) (0.061) (0.068) (0.069) (0.073) (0.065)
0.000 0.000 0.000 0.000 0.000 0.000
Observations 1,082 1,082 1,082 1,082 1,082 1,082

* Standard Error in parenthesis, p-value in italics
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Table 5 — GMM estimates *

DEP. VAR White codes Potentially inappropriate visits Total ED visits
Extension 10-12 -0.2333 -0.1777 -0.0936
(0.103) (0.079) (0.052)
0.023 0.025 0.071
Male GP -0.0534 -0.0456 -0.0550
(0.048) (0.036) (0.023)
0.262 0.206 0.016
GP seniority -0.0061 -0.0055 -0.0041
(0.002) (0.001) (0.001)
0.001 0.000 0.000
Mountainous area 0.2322 0.0957 0.0053
(0.036) (0.029) (0.020)
0.000 0.001 0.788
Nursing staff -0.1581 -0.1229 -0.0492
(0.035) (0.030) (0.018)
0.000 0.000 0.006
List avg age -0.0339 -0.0216 -0.0049
(0.006) (0.005) (0.003)
0.000 0.000 0.152
Foreign patients (% list) 0.9215 0.8487 0.8794
(0.333) (0.253) (0.184)
0.006 0.001 0.000
Male patients (% list) 2.0358 1.2031 0.7987
(0.502) (0.471) (0.302)
0.000 0.011 0.008
Previous hosp. 0.0001 -0.0003 -0.0003
(0.000) (0.000) (0.000)
0.774 0.100 0.041
Distance -0.0254 -0.0224 -0.0148
(0.002) (0.002) (0.002)
0.000 0.000 0.000
Constant -2.3158 -1.3414 -0.9957
(0.325) (0.319) (0.213)
0.000 0.000 0.000
Ln List_size offset offset offset
Area effects YES YES YES
Observations 1,082 1,082 1,082

Hansen's J chi2(1)

.0203 (p = 0.887)

1439 (p = 0.704)

3.7363 (p = 0.053)

*Standard Error in parenthesis, p-value in italics
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