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Abstract

Pay-for-performance programs offering additionayrpants to GPs can be used not only to
improve the quality of care but also for cost comteent purposes. In this paper, we analyse the
impact of removing financial incentives in primargre that were aimed at containing hospital
expenditure in the Italian region of Emilia Romaghaing the period 2002-04. Our analysis
draws on regional databanks linking GPs’ charasties to those of their patients (including all
sources of public payments made to GPs), togethétr wformation on the utilisation of
hospital services. We employ a difference-in-ddfese specification to assess changes in
expenditures for avoidable and total hospital adiniss. We identify the treatment group with
GPs operating in districts where the program ishavidwn during the observation period
(“Leaver$). Their performance is compared to that of twpaate control groups, namely: GPs
working in districts that grant incentives for thitire period (Stayers), and those working in
districts that never introduced measures for thataioment of hospitalisations Non

Participants).

The comparison between treatment and control grehp®'s that removing incentives does not
result in a worse performance hgaverscompared to both control groups. This supports the
policy of removing incentives, as such entail exgtezyments to GPs which, however, do not
seem capable of significantly influencing their &elbur in the desired ways. Our findings
complement previous evidence from the same institat context showing that only those
programs that aim to improve disease managemensgdecific conditions - rather than to
simply contain expenditure - have proven successfukducing avoidable admissions for the

target population.

Key words: Health economics, primary care, hospital expenejtambulatory care sensitive

conditions, economic incentives.

JEL classification: 111, 118, C31



1. Introduction

Publicly-funded health systems are increasinglygstling to improve the efficiency of resource
allocation through cost-conscious decisions bythgalofessionals and institutions, because of
the widening gap between health needs and availaddeurces. At the same time, cost
containment must be weighed against its possibleerad effects on health outcomes.
Consequently, initiatives for improving the incews offered to healthcare providers are

currently a central concern for health-policy maker

Ensuring the effectiveness of the design of ineestifirst involved the hospital sector, due to
its organisational complexity, the concentration (often irreversible) physical and human
capital investment, the severe case-mix, all ofcwhealling for the careful planning and
implementation of service provision. More recentdy,number of other critical areas have
emerged, including the coordination between pringamy secondary care. This is a consequence
of hospitals’ increasing specialisation in the psmn of acute care, which has implied the
transfer of responsibility for low-intensity treagnts to the district level. Moreover, General
Practitioners (GPs) provide assistance in areals ascpreventive care, chronic diseases and
post-acute follow ups. Consequently, their roldath providers and gatekeepers is essential to
the appropriate utilisation of the different levedé care and to the reconciling of cost-

containment policies with successful outcomes.

GPs’ remuneration schemes, based exclusively oitatiap, are considered not to be fully
effective in inducing optimal professional efforn the part of the GPs themselves [Iversen &
Luras 2006]. Given that educational strategiesalsnch as guidelines and protocols, have not
proven completely successful [Grilli et al. 200@¢onomic incentives such as Pay-for-
Performance (P4P) programs often represent additioreans by which to reinforce the
governance of healthcare delivery. Usually, thegt ad to capitation and reward high quality

care, as well as the achievement of specific pdicgets.

In the present paper, we study the impact of ineestprovided to GPs for containing levels of
hospital expenditure in the Italian region of EmiRomagna. The main purpose of these P4P
programs is cost containment rather than improvénmenhe quality of care, and they are
grounded in the belief that capitation can resulsuboptimal professional performance when
GPs see patients at the ambulatory level. This maswyit in referral to secondary-care facilities
even if patients’ conditions do not strictly reguhiospitalisation. As long as additional rewards
increase GPs' efforts, one would expect a reductiothe utilisation of hospital services,

especially for conditions that can be effectivebated in a primary care setting.



In Emilia Romagna, primary care incentives are rgadandependently by each district, which
can decide whether to use such incentives, whicical areas or targets to prioritise, and how
much funding to give to each area. As a mattemdf, ftheir use varies greatly among districts
but once the Health District (HD) and the GPs’ oigations agree upon a particular program,
all GPs working in a district become eligible. Thisstitutional feature ensures that our

empirical analysis does not suffers of individualuntary selection into the programs.

At the start of our observation period, we docun@number of ongoing initiatives designed to
reward GPs for containing the recourse to hospstalices by their listed patients. The
incentives in question constitute only a fractidntlee additional payments payable to GPs,
since different objectives (e.g. the improved mamagnt of chronic illness) are in many cases
incentivised by means of other programs. Followtimg pioneering period when P4P programs
were first introduced, our data span a subsequenicpcharacterised by the reorganisation of
some of these schemes. One of the reasons faethiganisation was the increasing scepticism
regarding the effectiveness of programs specificdéisigned to contain hospitals’ spending.
Such scepticism led certain HDs to end these pnogjiguring the period of observation. Others
did likewise in later years, and no such progranoigjoing at present. Unfortunately, we only
have a full dataset for a limited number of yedtging which such programs were ended in a
subset of HDs. Among other things, these prograerewnded due to the fact that focusing on
the financial implications of service utilisatiaather than on health improvements and disease
management, was seen to generate negative feedbaGPs’ motivations and involvement,
which could have undermined the effectiveness efffograms themselves. The present work
exploits this policy change in order to evaluate tmplications of the removal of financial
incentives to containing hospitalisations in EmRamagna during the period 2002-04. We use
this policy shift as a natural experiment in orteeempirically assess the influence of financial
incentives on GPs’ behaviour and to provide usedlicy indications for the design of payment

schemes.

Our study draws on administrative data linking GEtsaracteristics (including all sources of
professional income) with the utilisation of hoapiervices by registered patients. This enables
us to establish whether programs for reducing halsgation levels were in fact ongoing in a
given district and year. Consequently, we identiflythose GPs within our sample who were
eligible for an incentive program aimed at contagnhospital expenditure. We use a difference-
in-difference (DID) approach in order to removeaqutial sources of bias when assessing the

influence of P4P programs on physicians’ activities



Two specific features distinguish our case frormd#ad natural experiments recently used to
investigate the responses of primary care provitiershanges in the incentive system (e.qg.
Nolan 2008, Dumont et al. 2008, Layte et al. 200%)stly, instead of théntroduction of an
incentive-based program, we consider the consegseoicitsclosure Behavioural evidence,
supported by lab and field experiments, suggestsganalties and premiums may not always
affect individual choices symmetrically (Gneezy aRdstichini 2000). Within our specific
framework, non-symmetric reactions to the introtrgtemoval of incentives may stem from
clinical practices that are costly to change oy thave been adopted. Therefore, removing
financial incentives may not necessarily see pligisgcreturn to previous styles of practice. A
less optimistic hypothesis suggests that if the afsénancial incentives crowds out intrinsic
motivations, their subsequent removal could furtregtuce intrinsic motivations, causing a
reduction in effort and productivity below the meisting level (Camerer, 2010). Nowadays,
many programs have been operating for several yeas this raises questions about how
existing schemes can be modified in order to imertheir effectiveness and to bring them in
line with new policy priorities. Consequently, gaig an insight into the specific implications of

removing incentive-based programs - or parts therisoof particular interest to policymakers.

The second distinguishing feature of our analysisthat while the treatment group is
exclusively identified with those GPs working irstlicts where the program had been closed
(“Leaver$), two alternative control groups are taken intnsideration. The first of these
consists of GPs working in districts that provitie taforesaid incentives for the entire period
(“Stayers), while the second includes GPs working in detsithat did not introduce any
specific program for containing hospitalisationsl¢h Participant). In principle, it is always
possible that the units characterised by the samiteli conditions as the treated ones,
representing the natural control grogigyer, may not fully control for unobservable factors.
Given this possibility, the addition of a seconahttol group, which is usually not available in
policy evaluation studies, can reinforce the robess of empirical analysis, provided that the

two comparisons lead to similar conclusions.

2. Background Literature

Due to the fact that financial incentives in prignarare can improve practice behaviour, a
variety of pay-for-performance programs (P4P) haeen established worldwide [e.g.
Rosenthal et al. 2005; Mullen et al. 2010; Lesteale 2010 for the US; Li et al., 2011 for
Canada; Scott et al., 2009 for Australia]. In th@igh NHS, studies have focused on the UK's

Quality and Outcomes Framework, in order to assesgls in quality indicators before and
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after the introduction of this program [see Cambeeal. 2008, Gravelle, Sutton and Ma 2010;
Sutton et al. 2010; Dusheiko et al., 2011]. Ovemlich P4P programs have led to a broad
debate over the impact of existing schemes andipestesign improvements [Christianson et
al., 2008; Nolan et al., 2011; Cromwell et al., P0%cott et al., 2011].

To the extent that GPs operate in a setting cheniaet by incomplete contracts and benefit of
informational advantages, it has been recognisatl timuneration schemes can affect GPs’
behaviour towards alignment with the general polpals set by the healthcare authorities
[Dumont et al., 2008]. However, others have cowttethat the presence of strong medical
ethics may dilute the influence of incentive pragsa[Dixit, 2002; Benabou and Tirole, 2003;
Siciliani, 2009].

Economic theory has outlined the strengths and mesdes of different schemes, but the
question of their effectiveness ultimately remansempirical one. Until now, the evidence has
been far from conclusive, and shows a conflictimglence on the impact of P4P on different
measures of the quality of care [Scott et al, 20ldlan et al, 2011]. This may be the
consequence of poor policy design, but also ofdblk of sufficiently long and detailed datasets
required to identify genuine causal relations. Aiddal challenges stem from the organisation
of general practices, where many confounding factoay influence physician’s response,
including inter- and intra- country differencesremuneration systems, practice arrangements,

non-financial incentives and case-mix [Boyden aad€t, 2000].

Actually, P4P schemes differ according to a varmtyactors, including the identified targets,

the monitoring of activities and the size of finehdransfers. Moreover, one should also take
into account non-pecuniary factors such as prafessiautonomy, altruistic concerns regarding
patients’ health, and other demographic, socioemimoand organisational characteristics
[Chaix-Couturier et al. 2000].

Most programs are designed to improve the qualitgane, but some have also been used to
contain health expenditure. Among the studies ithagstigate the question of whether P4P in
primary care can influence hospital use, Lee e2810) find in Taiwan a significant reduction

in inpatient admissions and diabetes-related halspipenditure for patients whose physicians
were enrolled in a P4P disease management progranifar results are obtained by Chen et al.
(2010) in Hawaii, whereas Mullen et al.(2010) inlifdania show no significant change in

avoidable admissions following the introductionasf incentive program covering a range of
clinical quality measures. Dusheiko et al. (201halgse cross-sectional and panel data to

examine whether the improved management of teonahdiseases in primary care lead to any



reduction in hospital costs in the UK. They fingignificant drop in total hospital expenditure

only for practice stroke care.

As for the policy measures specifically analysedthis paper, there has been very little
empirical evidence regarding the effects of remgvimancial incentives from physicians’

payment schemes. One exception is the study bt esal. (2010) on the effects of removal of
a number of financial incentives offered to medidatilities, rather than to individual

physicians, in the HMO Kaiser Permanente in Catif@r In this case, the closure of certain
programs was not expected to modify the total fogdivailable for the facilities in question.
Results show that removing a set of incentiveslt®sn a reduction in performance levels

compared to those reached when operating undéndbetive scheme.

Finally, the present work ought to be compared humber of related papers assessing the role
of financial incentives within the same institutébrtontext considered here. Lippi Bruni et al.
(2009) and lezzi et al. (2011) both study the inpafcdiabetes management incentives in
Emilia Romagna offered for programs promoting tesuanption of responsibility of chronic
patients by GPs. Both works outline a significaduction in avoidable hospitalisations for the
target population. Fiorentini et al. (2011) do fatus on a specific set of incentives as we do
here, but analyse the overall impact of the tokttaepayments received by GPs on hospital
referral patterns. They consider several indicatdfrappropriateness of care, and the only
significant reduction in the use of hospital seegiés that recorded with regard to 27 medical

DRGs that the Emilia Romagna region identifiestass& of inappropriateness in primary care.

3. Primary care and hospital expenditures in Emilia-Renagna

In 1978, ltaly set up its National Health SystenH®, a nationwide public healthcare system
in which Regional Governments have progressivepaeded their powers regarding healthcare
service provision. More recently, fiscal decengatiion has increased tax autonomy, whereby
Regional Governments are now more financially antable than in the past with regard to
health spending, with substantial implicationstdmms of interregional redistribution (Ferrario
and Zanardi, 2011).

Nationwide, primary care is organized accordingatsingle payer, list-based system where
family physicians do not to face multiple insurersorganizations but are directly contracted
with the NHS. Consultations are free of charge aitidens must register with a GP who
regulates access to public specialist and hospdted. The maximum number of listed patients

each GP may have is 1,500, in the case of fulktiamd 800 in the case of part-time physicians,



although exceptions are allowed for those pracigie exceeding the aforesaid threshold at the

time of its introduction.

Healthcare Districts (HDs), the smallest instito&ibunit within the NHS, are responsible for
coordinating primary and outpatient care. HDs aygregated within Local Health Authorities
(LHASs), whose managers are directly appointed bgiéteal Government. LHAs and HDs are
granted a large degree of autonomy when it comeksafting primary care policies, including
the possible introduction of financial incentive@ver the last decade there has been a
generalised shift from hospital to community caire,recognition of the fact that certain
conditions, corresponding to the principal chronitnesses, do not always require
hospitalisation. Although all patients are registemwith a specific GP, LHAa and HDs have
also promoted measures favouring arrangements affiaonidy physicians in order to create
networks for the sharing of both facilities and wiedge (Fattore et al. 2009).

The first, and most important, part of a GP’s reemation is represented by capitation, as
negotiated between national government and theiglgs’ organisations. A second, smaller
component is the variable part (fee-for-service)amed for specific forms of treatment

provided at practice level, including minor surgexyd immunisation up-take for selected
groups of patients. Both components are uniforraughout the country. Following regional-

and district-level agreements, a third additionkdck can be introduced. This consists of
financial incentives aimed at promoting specifi@lgoestablished by regional and district health
authorities. Such additional payments top up cagpitaften following a P4P scheme, and may
vary considerable both between, and within, regidihgse incentives are designed in particular
to encourage cooperation between GPs and othefcpldshlthcare providers, to promote a

better quality of care, to contain costs and tacedhe inappropriate use of hospital resources.

As a consequence of those objectives pursued yoddD agreements may include various
remunerated activities, as well as payments of ging entity. Interestingly, once the
agreement has been signed, all GPs are eligibleh®rincentives without any individual
voluntary selection into the program. In some catgeted activities refer to conditions for
which GPs are capable of influencing the qualityd @ahe appropriate setting, of care. For
example, some local contracts provide financiakittives in order to increase the number of
protected hospital discharges of patients needoilpw-up care, to strengthen home and
community care for the elderly, to reward the difgovision of certain forms of treatment (e.g.
immunisation uptake), to promote GPs’ assumptiomesponsibility for chronic patients (e.g.

diabetes, hypertension), and to encourage the iadopt organisational routines designed to



improve cooperation among providers, such as feation in medical networks, or adherence

to evidence-based guidelines.

A number of other programs have also addressechdkpee targets. In this paper we actually
consider the effects of contracts rewarding thetaoment of hospital expenditure, as

implemented in certain regional districts and lagenoved by a subset of the latter.

4. Data and estimation issues
4.1 The data

Our datasets draw on the population of Emilia Ramaafitaly), with a total population of 4.5
million. The study population consists of all regib citizens between 18-65 years of age,
observed in the period 2002-2004. The resultingsitincludes 2,936,834 patients, 3,229 GPs
and 39 districts belonging to 11 LHAs. During theripd the average number of GPs active
each year amounts to 3,187 (std. dev. 58).

The 39 HDs can be divided into three groups: tliés8icts providing incentives for the entire
period (‘Stayer$); the 12 districts that stopped the program dyrihe observational period
(“Leavers); the 19 districts that never introduced a speciprogram for containing
hospitalisations (Non Participant¥). Our estimation strategy is based on a compariso
between Leavers, “Stayer$ and “Non Participants The first is our treatment group, while

the second and third are alternative control groups

Since our aim is to study the links between finahiricentives in primary care and the use of
hospital services by listed patients, we have cotedliour analysis mainly on the basis of
episodes the occurrence of which is expected timfheenced by quality of primary care. For
this purpose, we have constructed a measure fouttlsation of hospital services that could
have been avoided. Avoidable admissions are ideatdy adopting the list of Ambulatory Care
Sensitive Conditions (ACSCs) coded using the Ir#@onal Classification of Diseases (ICD-9-
CM) and developed by Billings et al. (1993) and @ahet al. (2004), which has recently also
been used in empirical studies that evaluate viwvary care policies affect the use of hospital
facilities [Nolan, 2011; Fiorentini et al. 2011].aMlassify hospitalisations as inappropriate if at
least one of the ICD-9-CM codes referring to ACS€secorded as the primary reason for
admission. Table 1 shows all ACSCs and the assati@D-9-CM codes. We focus primarily
on ACSCs, since they represent the subgroup ofcaliconditions that are more likely to be
affected by GPs’ behaviour. On the contrary, fostrather conditions, hospital admissions are

deemed to be beyond the control of general pragttis. By pooling together those conditions
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under and beyond the control of the family doctare may excessively dilute the effect of
policies designed to influence practice style, Wwhiend to induce changes in hospital
admissions for a limited subset of conditions onigiely for those conditions or cases which

can be treated effectively treated in a generaltjpeasetting.

Ambulatory Care Sensitive Condition ICD-9-CM Codes

Angina 411.1, 411.8, 413. Excludes cases with procedure codes [01-
86.99]
Asthma 493

Bacterial pneumonia

481, 482.2, 482.3, 482.9, 483, 485, 486. Excludes cases with
secondary diagnosis of sickle cell [282.6].

Cellulites

681, 682, 683, 686. Excludes cases with any procedure codes
except 860 where it is the only procedure

Chronic obstructive pulmonary disease

491, 492, 494, 496, 466.0

Congestive heart failure

428, 402.01, 402.11, 402.91, 518.4

Dehydration - volume depletion 276.5

Diabetes 250.1, 250.2, 250.3, 250.8, 250.9, 250.0, 251
Gangrene 785.4

Gastroenteritis 558.9

Grand mal status and other epileptic convulsions | 345, 780.3

Hypertension

401.0, 401.9, 402.00, 402.10, 402.90. Excludes cases with
procedures 36.01, 36.02, 36.05, 36.1, 37.5, 37.7.

Hypoglycemia

251.2

Hypokalemia

276.8

Immunization-related and preventable conditions

032, 033, 037, 045, 055, 072, 320.0, 390, 391

Kidney/urinary infection

590, 599.0, 599.9

Pelvic inflammatory disease

614 (Exciudes 68.3-68.8)

Peptic ulcer [531, 532, 533]
Pulmonary tuberculosis and other tuberculosis 011, 012-018
Pyelonephritis 590

Ruptured appendix 540.0, 540.1

Severe ear, nose, and throat infections

382, 462, 463, 464, 465, 472.1

Skin grafts with cellulitis

DRG 263, DRG 264

Table 1

The dependent variable that proxies utilisatiorho$pital resources, is the log of expenditure
calculated from the diagnostic group assigned th €avoidable) hospital admission, and the
corresponding DRG tariff set by the Regional Hedtithority, which remains fixed for the

entire periodlpg of avoidable hospital expenditure).

Figure 1 shows trends in total hospital expendjtuogether with its disaggregation into
avoidable and unavoidable expenditure. The validitythe DID estimator relies on the
assumption that the trend in the dependent variabillee same for both treatment and control
groups. Inspection of Figure 1 confirms that for data the assumption of common trends is

reasonable.
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Figure 1 —Trend of total hospital expenditure and its disaggtion in reasonably avoidable
hospital expenditure and not avoidable hospitakexture, year 2002-2004.
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The policy focus of the paper is éinancial incentivedor the containment of hospitalisations
For this purpose, we have identified, the physiavorking in districts that in 2002 and/or
2004 provide incentives of the kind mentioned abdVe should bear in mind that in Emilia
Romagna, incentive-based programs are designée &t level, and all GPs operating within
a particular district are eligible for the addittdrnbonuses. Of course, for programs where
payment is conditional on performance, some GPsneasive the bonus while others may not
according to their results even if they work in gane district. Given this, using payments at
the individual level — or even payment size - tdentify the impact of financial incentive on
GPs activity, can be misleading due to the reveassality effect. In fact, a positive bonus paid
to a particular GP is the consequence of that GR'sting the predefined target, but we cannot

infer from this whether the existence of the prog@aused any change in his behaviour.

To address this problem, we utilise observed paysn@norder to single out those districts that
adopted P4P programs for containing hospital expaed in 2002 and 2004. This allows us to
identify if a GP operates under an incentive schemaot, irrespectively of whether he was
able to meet the agreed target. By doing so, waultemately separate treatmehie@vers from

control groups$tayersandNon Participanty.

Figure 2 shows incentives for containing hospitgbemditure, by group and by year. We
present group averages calculated as a share ob@Rsal income paid by the Regional Health
Authority. Figures 3 and 4 show the distributiorfioncial incentives and the fraction of GPs
receiving financial incentives by districts, digfinshing betweestayersandLeaversfor 2002
and 2004.

Figure 2 — Financial incentives as a percentageRi§ annual income by groups, 2002-2004.
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Figure 3 — Financial incentives as a percentage &P annual income by districts (Stayers
and Leavers), 2002-2004.

5
&

~
(=]
&

J
(=]
&%

[
&

=
(=]
&

Q
=
&=

P4P incentives as a percentage of GP's annual
income by districts

1 2 3 4 5 6 7 8 9591011121531£1516171819 20

m Incentives 2002

m Incentives 2004

Figure 4 — Percentage of GPs receiving financial @entives by districts (Stayers and
Leavers), 2002-2004.
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We model thelog of avoidable hospital expenditues dependent upon a set of controls

regarding the characteristics of both the physieaad the practice. The first set of covariates

consist of the GP’s gender, age, age squared amdritg We also control for the type of

practice, distinguishing between individual andugrpractices.

To the extent that patients may choose the physitiay wish, there is a possibility of some

degree of self-selection, by patients with simitdraracteristics (e.g. a particular chronic

disease) in the same list. Still, self-selectionds expected to be correlated with eligibility for

financial incentives, since the choice of physicimually involves those GPs operating in the

same area, whereas eligibility only varies acrdsgidts. In order to control for selection on
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relevant, observable list characteristics, we idela set of patients’ characteristics extracted
from the list such as: the share of male patiethts;average age of listed patients; and the
average Charlson index calculated from hospitalggeents. The Charlson index is a weighted
index of comorbidity, computed from the ICD-9-CMagnostic and procedure codes available
in administrative datasets, according to their pi& influence on the risk of mortality

(Charlson et al., 1987; Romano et al., 1993). Bynglso, we address potential biases due to

(observable) patients’ characteristics which mdgcfhospital admission rates.

In order to account for supply-side characteristies have included the number afdinary
hospital bedgper 1,000 inhabitants. In addition, as an indicafonarket structure, we construct
acompetition indexcalculated as the number of GPs per 1,000 indwatisit Kann, Bigrn, Luras,
2010), and an index opopulation dependencyn district hospitals, while geographical
accessibility is proxied bgopulation densityAll these controls are entered at the distrigele
Table 2 presents the descriptive statistics for eatimating sample. We observe only slight
differences in average values between the treatanahtcontrol groups and this supports the

validity of the identification strategy adopted.

Treatment group 1 control group 2 control group
(Leavers) (Stayers) (Non participant)

Variable Mean SD Mean SD Mean S

GP gender (Male=1) 74% 0.439 71% 0.454 74% 0.436
GP age 52 6.348 51 5.857 51 6.623
GP age squared 2701  701.870 2615  630.456 2630 716.554
GP seniority 17 7.702 18 7.763 17 7.615
Practice type (associated=1) 50% 0.500 53% 0.499 57% 0.495
List size 1156  495.153 1119  463.587 1163  506.661
List proportion male 48% 0.038 48% 0.03¢ 48% 0.036
Average patient age 49 4.959 49 4.544 47 5.368
Charlson index 0.615 0.718 0.526 0.37y 0.570 0.472
Hospital beds by population 0.0002 0.000 0.0002 0.00p 0.0002 0.000
District population density 2.044 2.181 0.352 0.441 0.457 1.2p7
Competition index 0.476 0.277 0.381 0.18y 0.210 0.129
Pop_ dependency to district hospital 77.213 10.932 80.971 2.677 80.575 8.158

Table 2 -Descriptive Statistics: Treatment group and contrbgroups, year 2002-2004

3.2 Statistical analysis
Our aim is to estimate the effect of PAP incentigas(avoidable) hospital expenditure, by
comparing variations across time between the treattrgroup and each control group. More

precisely, we look at expenditure for avoidableditas treatments (before and after) the ending
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of incentive programs in the 12 districts that eigreced such policy change. We specify the

following equation:
yilht :ﬁ0+ﬁl‘xit +Bézjt +VTt+,0Dh+5|_t[Dh+,uiﬂ (1)

Districts (= 1,...., 39 are grouped according to the presence of finameizntives that are
aimed at containing hospital expenditure duringglgod of investigation. Given the feature of

our dataset, they are aggregated into three graugpsrers, StayermndNon Participants (h= L,

S, NP) The dependent variablyi; is the log of (avoidable) hospital expenditurgb§siciani

in yeart, operating in distric{ which is included in grough. Vector X, contains covariates

referring to physician and to his list at timé; vectorZ; includes covariates referring to the

district where each GP operates at timd, is a dummy equal to 1 for observations in 2004,

and equal to 0 otherwise (2002D" is a dummy equal to 1 if the physician belongshe
treatment group, or O otherwisé;* D" is the interaction term that takes value 1 if jtigs i
is eligible for the incentives at timeThe coefficientg’; and measure the marginal effects of

changes in GP and district variables on the lopaspital expenditure. The coefficiergsnd

pestimate the average impact on the log of expermaditaf the observation being included the

post treatment period and in the treatment groegpectively. The coefficient captures the
most relevant policy indicator in our analysis hesmit measures the effect of removing the
incentives during the second period. It multiplies interaction term and functions as a dummy

variable equal to 1 for observations jointly belmggto the treatment group and the second
period; ,uiﬂ is the idiosyncratic error term. Equation (1) &imated by a pooled linear panel

data model.
We estimate hospital expenditure for the three ggodistricts that provide incentives for the

S

entire period f/;; for “Stayer$); districts that ended the progranyi}( for “Leaver$); districts

that never introduced any specific program for awomihg hospitalisations )(ij“t‘Pfor “Non

Participants). The expected difference in hospital expenditdn@nges betweeeaversand

Stayerss:
DD = E(Ay; ) — E(byy). (2)
while the expected difference betwdaraversandNon-Participantds:

DD = E(Ay; ) — E(Qyy). @)
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We estimate an empty and full multivariate speatfn of (2) and (3). To mitigate the over-
rejection problem for DID estimates when the infiee of the regulat-statistic is based on
unadjusted standard errors, we use robust stamteots clustered at district level [Bertrand,
Duflo and Mullainathan, 2004, Li et al. 2011].

5. Results

Table 3 shows estimates for the DID specificatioithwthe log of avoidable hospital
expenditures as the dependent variable. Firstly,carmparedLeaversto Stayers and then
Leaversto Non Participants and in each case we consider two specificatidhs. first one
consists of the empty model comparing average gexpenditure, while the second one is the
multivariate specification obtained by includingetlcontrols presented in Table 2. Adding

covariates improves the precision of the estimdtatsresults are in line with the empty model.

Table 3 -Difference in difference results for avoidable hospal expenditure

Treatment Control group Between Treatment control group Between
group Stayers group group Non Participant group
Leavers difference L eavers difference

Diff SO | Diff | sD pit | so | i D
Empty model
2002 11,078 (0.104)| 11,016 (0.089)  0.062 (0.137)  11,780.103) | 11,245  (0.079)| -0.167 (0.129
2004 10,099 (0.145)| 10,066 (0.107)  0.033(0.180)  10,99¢0.144) | 10,307  (0.059)|  -0.208 (0.156
Diff-in-diff -0.029 (0.140) -0.040 (0.106)
R2 0.08611 0.08710
Full model
2002 3,995 (2.008)| 3,937  (1.996 0.058 (0120 1,997 H@)§ 2,275 (1.586) | -0.278 (0.115
2004 3,019  (1.999)| 2,888  (2.021 0.132 (0.074) 0,997 654) | 1,344 (1.611) | -0.347 (0.121
Diff-in-diff 0.074 (0.148) -0.069 (0.102)
R? 0.47550 0.50954

Coeff SD pvalue Coeff SD pvalue
GP gender -0.194  0.088  0.029 -0.198 0.087  0.031
GP age -0.022  0.055  0.701 0.050 0.051  0.340
GP age squared -0.000  0.000  0.879 -0.001 0.0p0 860.1
GP seniority 0.011  0.00§ 0.105 0.005 0.004  0.276
Practice type -0.046 0045  0.318 -0.012 0.042 .77
List size 0.001  0.004 0.000 0.001  0.00¢ 0.000
Proportion male 2528 1298  0.066 2168 1177 .07
Av_ patient age 0.120  0.009  0.000 0.122 0.009 .00
Charlson index 0.008  0.064  0.905 0.024 0.057  0.682
Hospital beds -0.001  0.000  0.031 -0.000 0.000 8®.2
Dist pop_density | -0.009  0.051  0.867 -0.032 0.0320.325
Competition index| ~ 0.157  0.254  0.545 0.2B4 0.19p 238.
Pop_dependency | -0.004 0.009 0.674 -0.006  0.005 0.331

Standard errors are reported in parenthesis.
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We start by comparingeaversandStayers The empty model indicates that both groups reduce
avoidable expenditures over time. The reductiothendependent variable amounts to 9,7% for
Leaversand to 8.6% fo6tayersin the multivariate model, the within-group diffece displays
similar trends over time although the estimateccg@atage reduction is larger f&tayers In
both specifications, the DID is not significant,wever, and thus the removal of financial
incentives does not seem to have impacted ohehgers’behaviour differently from what has

happened to GPs working in districts where theritices were maintained.

The comparison betwedreaversand Non-Participantsconfirms the general trend of falling
expenditure on avoidable hospitalisations. In timpty model, the within-group time difference
shows thatNon-Participantdistricts reduce the resources spent on ACSCsithbisations by
8.3%, whereas this reduction was slightly largeromagnLeavers (9.7%). If we consider
between-group differenceNpnParticipant districts display a higher expenditure level irttbo
years and the gap slightly increases over timeil&irfindings hold for the multivariate model.
Consistently with the previous case, the DID edfioma shows that removing financial
incentives has not significantly changed the déffere between treated observations and

controls.

Overall, the impact produced by the ending of Pddgyyams, does not display any significant
differential effect between the districts affectsdthe change in the incentive programs and any
of the control group considered. We observe a @¢ised decreasing trend in avoidable
expenditures but such variations are similar betmgreups despite the change in the incentive
structure over time. Such evidence indicates tatrograms that were removed do not seem
to have effectively influenced physicians’ behaviou

However, referrals for ACSCs represent only a sralction of total hospital admissions
(Figure 1), and HDs usually set targets accordimgverall use of hospital services, without
distinguishing between avoidable and unavoidabsesaTherefore, as a robustness check, we
have re-estimated the model by including expenglifor all hospitalizations as a dependent

variable and results are reported in table 4.
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Table 4 -Difference in difference results for total hospitalexpenditure

Treatment Control group Between Treatment Control group Between
group Stayers group group Non participant group
Leavers difference Leavers difference
Diff SD Diff SD Diff SD Diff sD
Empty model
2002 13.144 (0.020)| 13.192 (0.028) -0.048 (0.035)  13.1440.036) | 13.153  (0.028) -0.009 (0.044
2004 13.173  (0.020)| 13.286 (0.028) -0.113(0.034)  13.17#%0.040) | 13.161  (0.030) 0.012 (0.050
Diff-in-diff -0.065 (0.049) 0.021 (0.025)
R2 0.00461 0.00023
Full model
2002 8.032  (0.335)| 8.054 (0.312 -0.023 (0.041) 8.653 .448) | 8.692 (0.454) -0.039 (0.032
2004 8.070  (0.338)] 8.122  (0.318 -0.051 (0.032) 8.689 .466) | 8.723 (0.455) -0.034 (0.032
Diff-in-diff -0.029 (0.018) 0.005 (0.016)
R? 0.84489 0.84593
Coeff SD pvalue Coeff SD pvalue
GP gender -0.087 0.01p 0.000 -0.072 0.024 0.006
GP age 0.035  0.01% 0.010 0.018 0.015 0.230
GP age squared -0.000  0.000 0.004 -0.000 0.0p0 850.0
GP seniority 0.000 0.001 0.727 0.001 0.001 0.346
Practice type -0.002 0.014  0.901 0.004 0.012 0.739
List size 0.001 0.00d 0.000 0.001  0.00( 0.000
Proportion male 0.684 0.30P 0.039 0.373 0.320 D.25
Av_ patient age 0.056 0.00p 0.000 0.058 0.003 .00
Charlson index 0.027 0.01p 0.086 0.034 0.015 0.030
Hospital beds -0.000 0.00p 0.734 0.000 0.000 .12
Dist pop_ density -0.012 0.00p 0.051 -0.022  0.0080.012
Competition index|  -0.002 0.042 0.960 0.013 0.04D .746
Pop_dependency | 0.002 0.001 0.264 -0.00L  0.002 0.634

Standard errors are reported in parenthesis.

For bothStayersandLeavers the within-group difference in the empty modeveals a slight

positive trend in total hospital expenditure. Opposme trends between total and avoidable

expenditure indicate that the rate of inappropriete of hospital resources has fallen over time.

The between-group difference shows that in 2002Ldevers’ districts had a lower level of

hospital expenditure than tt&tayersdid, and this difference increased over timemoving

financial incentives widened the gap between tredrmups, although in the opposite direction

to what one would have expected, since the ratgafth in spending in the group that ends the

incentives eaver$ is lower than that of the group that was stillamped additional

remuneration for curbing the use of hospital s&wiStayery. Nevertheless, once again we

find that the effect is not significant. Introdugircovariates to control for differences in

observable characteristics between the two groops do modify the results in a qualitative

sense.
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The comparison dfeaverswith Non-Participantsconfirms the presence of a common upward
trend in total expenditure over time., Shifting thHecus from avoidable to overall

hospitalisations confirms the non-significanceh# effect of ending the incentive programs, in
both the empty and full specifications. This is sotprising since the latter dependent variable

Is expected to be relatively less influenced by’@@sisions than the former..

In conclusion, according to our DID estimates, dlad@ption of total hospital expenditure as a
dependent variable does not modify our main potiegclusion, according to which financial

incentives seem to exert no influence on GPs’ bieavConsidering a dependent variable that
cover a larger set of conditions displays changethé time trend of expenditures, but, once

again, no significant difference is detected acgresips.

6. Discussion and conclusions

The intense debate over the role of monetary ingentn improving the quality of primary care
is a consequence of the growing number of P4P amagworldwide. Relatively less attention
has been paid to the implications of programs eitjylidesigned to contain costs. Moreover,
empirical studies have almost exclusively focused physicians’ responses following the
introduction of incentives. Now that several programs have lmmarating for nearly a decade
or even more, the need to improve policy desigmireq an insight into the effects i@moving
some programs, or parts thereof, as well. Such vahtoay be stimulated by changes in policy
priorities, or by the belief that certain aspedtshe programs are not very effective, or indeed

may produce unintended, dysfunctional consequences.

We have analysed the impact of removing prograrfering cash bonuses to GPs in exchange
for containing hospital expenditure in Italy’'s EmmiRomagna region over the period 2002-04.
We have estimated DID models comparing changes agpital expenditure, both for

ambulatory care-sensitive conditions and for ovdraspitalisations. GPs operating in districts
that removed their incentives during the periotbs$ervation constitute our treatment group.
Changes in expenditure for their listed patienes@mpared with those for patients residing in
districts that maintained their programs and aldth vexpenditure on patients residing in

districts where no similar program was ever intieail

We show that the removal of incentives designetbtdain hospitalisations did not produce any
significant difference in performance between treatinent and control groups in terms of
either of the dimensions considered here (avoidabhteoverall hospitalisations). The empirical

evidence lends support to the decision of those ®Hwat closed down their programs, as these
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programs guaranteed monetary transfers to GPs wtittimfluencing their behaviour in the

desired direction.

This finding is noteworthy especially when companeth the impact produced by other
measures introduced in Emilia Romagna during tteahes period, which were expressly
designed to improve the quality of service prowisi6or example, it has been shown [Lippi
Bruni et al. 2009, lezzi et al. 2011] that inceaiwvewarding the assumption of responsibility
(and a set of related tasks) for patients affetieahronic diseases such as typaliabetes,
ultimately reduced the probability of recourse twspital care by the target population for
avoidable conditions. As has been seen in othentdes (Li et al., 2011, Mullen et al. 2010),
our findings suggest that GPs react to certainniiees, but not to others. One possible lesson
that can be drawn here with regard to future paliegign, is that incentives explicitly designed
to contain costs prove to be less effective thasdhpromoting improvements in care delivery
by rewarding additional patient follow-up. This wétsis consistent with the idea that the
effectiveness of additional remuneration may suffersuch bonus payments, instead of
reinforcing the physician-patient relationship, g@erceived as shifting physicians’ attention

from patients’ health towards the pursuit of gehénancial targets.
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