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Abstract

Financial incentives in primary care have beennoftaroduced with the purpose of improving
appropriateness of care and containing demand.3¥ally observe pay-for-performance programs,
but alternatives have been also implemented, sischpay-for-participation in improvement
activities and pay-for-compliance with clinical dalines. Here, we assess the influence of different
programs which ensure extra-payments to GPs, fontaging episodes of avoidable
hospitalisations. Our dataset covers patients aPsl @ the Italian region Emilia-Romagna for year
2005, and we control for a wide range of factorseptally influencing GPs’ behaviour. By
separating pay-for-performance from pay-for-pgptition and pay-for-compliance programs, we
estimate the impact on the probability of (inappiaie) hospitalisation of financial incentives
included in contracts between GPs and the NHS.ep&ndent variable, we consider two different
sets of conditions, for both of which timely andeetive primary care should be able to limit the
need of hospital admission. The first is based bm2dical DRGs that Emilia-Romagna identifies
as at risk of inappropriateness in primary carejlevthe second refers to the internationally
recognised ACSCs (ambulatory care-sensitive camdi)i We show that pay-for-performance
schemes may have a significant effect over aggeegaticators of appropriateness, while the
effectiveness of pay-for-participation schemesdscmately captured only by taking into account
subpopulations affected by specific diseases. Magcthe same incentive scheme has fairly
different effects on the two sets of indicatorsdjsgith performance improvements limited to the
target explicitly addressed by the policy makes. (ihe list of 27 DRGS). This evidence is consisten
with the idea that a “tunnel vision” effect may acavhen public authorities promote and monitor
specific sets of objectives, as proxies for momeegal improvements in health care practices.
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1. Introduction

In recent years, the efforts for cost containmenhealthcare have increased the need to identify
where resources can be most efficiently targeteatl also primary care has received increasing
attention. In order to promote higher quality ofegggorograms have been introduced worldwide to
ensure extra financial rewards to GPs involved amecimprovement activities. Such schemes
frequently adopt a pay-for-performance structuréien® payments are contingent on meeting
indicators of provider effort. Alternatively, othatrategies have been developed, each with its
distinctive strengths and weaknesses, with physici@warded for participation in improvement
activities and/or for compliance with clinical gelthes.

For instance, the Quality and Outcomes Framewatesl in 2003 in the UK is a mix of pay-for-
performance and pay-for-compliance schemes thaesnaksubstantial part of GP's income (about
30%) contingent on attaining 146 quality indicatarsvering clinical care for 10 chronic disease,
organisation of care and patient experience. In W% public and private payers have made
available financial incentives (in the range ofol1i0% of total revenues) to hospitals and other
health care providers as well as to individual ptigas participating in collecting information
and/or meeting quality targets. In Italy, the exgace of financial incentives is limited to primary

care, but it refers to a small part of GP's tatakenue.

Our study focuses on medical conditions where tnagid effective provision of primary care
should reduce the risk of hospitalization and exesithe influence on (potentially inappropriate)
hospitalisations of different sets of programs mtimg economic incentives to GPs for improving
appropriateness of care. More precisely, we andahgsémpact of the use of economic incentives by
Regional and Local Health Authorities (LHAS) in teatts for primary care in the Italian region
Emilia-Romagna for the year 2005, distinguishing-fix-performance from pay-for-participation
and pay-for-compliance programs. We test the hygm¢hthat, other things equal, patients cared by
GPs that receive higher shares of their revenuegdsntive based programs are less likely to

experience “avoidable” hospitalisations.

The paper adopts a general perspective in termstudfy population and programs considered. By
taking as reference the whole adult population twedfull set of programs that provide financial
incentives, we move away from the disease basetwaqp adopted in previous works (Lippi Bruni,
Nobilio & Ugolini 2009), although this comes at tbest of merging together programs pertaining



to different areas. Through a comprehensive armlysir aim is to evaluate the impact of this
policy innovation, getting rid of the limitationsplied by considering each program separately. For
instance, a more narrow approach that focuses omlspecific diseases, may fail to capture
dysfunctional consequences such as the adoptian‘twinnel vision” attitude on part of GPs, as a
response to performance monitoring, that inducergentration of effort only on the areas included
in the performance indicator scheme.

Taking up a broad viewpoint is particularly impartas long as the implications of a widespread
use of economic incentives in the Italian primaayecsystem are potentially twofold. Not only, they
are expected to improve results for the targetsli@tlp addressed, such as containing
pharmaceutical prescriptions or reducing hospatibe rates for specific diseases. They are also
intended as tools for improving quality of care maenerally by enforcing cooperation and
inducing GPs, who are independent professionalsaded with the NHS, to take decisions in line
with the general interest. In other words, providaxtra money for clearly identified targets should
(hopefully) improve quality of performances also dimensions other than those strictly included
in the contractual agreements, as a consequerecenofe cooperative attitude of GPs.

Given these premises, we consider two indicatarafoidable admissions. The first measure refers
to clinical conditions for which the Regional gorerent has explicitly sought to promote an active
participation of GPs in improving appropriatenesshereas the second indicator is an
internationally accepted measure of avoidable halgations. The first indicator of potentially
inappropriate hospitalisations relates to poliagess explicitly addressed by healthcare authatritie
It corresponds to a list of 27 medical DRGs selbdtg the Emilia-Romagna Region as at risk of
inappropriateness in primary care. The second &tdids based on the Ambulatory Care Sensitive
conditions (ACSCs) developed by Billings et al. 432 Admissions for ACSCs are “avoidable” in
the sense that they refer to conditiochrénic conditions such as diabetes and asthraayte
conditions such as ear/nose/throat infections, aneventable illnesses such as tetanus) that, if
treated properly on an outpatient basis, shouldregtire inpatient admission. Sometimes these
admissions may be needed (ex-post), following dirteeén patient’s health, but effective and
timely ambulatory care should be able (ex-ante)ptevent such deterioration. Therefore,
hospitalisations of this kind are used in the #tare to identify possible deficiencies in the dyal

of primary care services.

To summarise, thanks to the inclusion of differmmentive schemes as explanatory variables we

obtain information on the extent to which the inoen structure influences the performances.



Moreover, by considering different dependent vdesbwe get insights also on the scope of such
impact. In particular, the first measure employeereh (27 DRGs) aims at capturing the
effectiveness of the programs on targets that lexpdicitly attracted the policymakers’ attention,
while ACSCs can be taken as proxy for the gainguality — interpreted in a very broad sense -
favoured by enhanced cooperation between GPs andtlier players of the system. Indeed, this
latter measure displays several favourable feaforehis purpose. It is internationally validatas

an indicator of good quality of primary care buisitnot endorsed as policy target in the present
institutional context. Moreover, it is defined aodiog to very different criteria with respect torou
first indicator (ICD-9-CM codes rather than DRG#)us allowing for sufficient differentiation

between the two variables,

The available dataset covers patients and GPsafitiole region and provides detailed information
on health consumption of the population and ondifferent components of GP remunerations. In
order to account for the hierarchical structur¢hef dataset where patients can grouped within GPs
and GPs within districts, our empirical strateghased on multilevel modelling (Goldstein, 2003).

2. The role of incentives and motivation in healtltare

Our work contributes to the literature that studiesv economic incentives can be used to improve
the governance of institutions and organisationsei® the wide set of issues at stake and the
extremely diversified situations that fall undeckuramework, both the theoretical and empirical
literature provide mixed indications. Agency theagsumes that strong monitoring by the principal
should motivate the agent to increase effort ineortb reduce his penalty if caught shirking
(Prendergast, 1999; Laffont & Martimort, 2002). @anwise, following the “crowding out” theory
(Frey & Jegen, 2001), intensive monitoring coulddomsidered as a signal of lack of trust and
diminish effort by reducing pre-existing intringiwtivations. The same result could hold in case of
rewards. The premise of pay-to-perform schemes iadrease agents’ marginal benefit of effort
towards work outcomes relative to opportunity codist, introducing monetary rewards to
compensate performance on a task that has beeioysbvundertaken without any immediate
monetary remuneration can actually reduce perfocma@Gneezy and Rustichini (2000) argue that
this may be related to the size of the monetargrntize, with crowding out most likely to occur
with modest payments. On the contrary, externarimntions could also crowd “in” intrinsic
motivation when there is a high degree of perceiaetbnomy, discretion and freedom in work



activity, personal relationships predominate angblegees participate in decision making. In this
context, the principal could signal his confidermtehe agent's ability and strengthen the agent’s

intrinsic motivation in the long period.

Empirical studies of performance pay reforms in fiivate sector show that firms experience
significant increases in productivity when switapifrom flat salary scheme to a pay for output
scheme, where firms occasionally suffer decreasgsiality when quality is not easily contractible
(Lazear, 1996). Studies of performance pay refoimthe public sector are mostly focused on
sporadic intervention programs and show mixed tegtleckman, Heinrich & Smith, 1996; Lavy,
2004). Skeptics of high-powered incentives in puldrganizations argue that using pay-for-
performance schemes in the public sector could ym®dinintended consequences on workers’
behaviour and induce extensive gaming by public leyges that may lower their productivity
(Dixit, 2000; Smith, 1995).

Examining the principal/agent relationship betwgenchaser and provider in healthcare, Goddard
et al. (2000) stress the risks associated to thséguleof compensation mechanisms related to
performance. The incompleteness of many measurgdaad to the so called “tunnel vision”, e.g.
the concentration on areas included in the perfoobmandicator scheme to the exclusion of other
unmeasured areas, but also to some sort of “myapieh the effort is concentrated on short-term
issues, excluding long-term activities which majiuence performance measures only in many
years time. Besides, when outcomes depend on itiitegiffort of a number of agencies, it is very
difficult to design adequate incentive schemes dbleencourage cooperation and it becomes
possible that only local, relatively narrow, objees are pursued at the expense of the general
organization’s objectives. This could be relevdsb df it is in the power of the agent to manipalat
the reported data, giving rise to “mis-represeatdtof reported performance. Finally, when multi-
period systems of targets and rewards are use, itha danger of creating a “ratchet effect” when
the good performance in one year is punished wihen future targets and the agent has a strong

incentive to report persistently mediocre levepefformance.

In healthcare pay-to-perform schemes have beerdsitrgly adopted internationally. The focus of
these initiatives ranges from primary to hospitedse to regional health care systems, and we
observe a variety of methods to design the inceatand to assess their effects on quality. For the
1999 Australian pay-for-performance scheme for &Runeration in chronic disease management ,
Scott et al. (2008) find a positive moderate effectquality of diabetes care. In the US, Cutler

(2006) reports that the empirical evidence to @atenore positive than negative”, in the sense that



payment incentives result to produce some positigact on the quality of care, but the effects are
not all in the same direction. In the English pasqferformance program, there is evidence of an
increase in the quality of care during the firsang but also evidence of gaming and tunnel vision
effect (Doran et al. 2006).

To overcome the unintended side effects, healthn@uoists suggest some broad strategies
(Mannion et al, 2007; Godager, Iversen & Ma, 200%e first strategy concerns the enhancement
of the information set on which both principal aagknt take their decisions, in order to reduce the
scope for misdirected efforts, and the developmehtperformance benchmarks which are
independent of past activity. Another strategy teado with the degree of dissonance between the
objectives of principal and agent (Smith, 2002)this case the idea is to create a “culture change”
that is to foster a closer alignment between tlodijective, promoting a favourable cultural
environment and encouraging clinical professiotiadsnselves to promote a common culture that
might contribute to ameliorate the agency probl€wilowing this strategy, payers are exploring
alternative solutions for improving quality such pay-for-participation programs or pay-for-
compliance programs. Both solutions generate aeloosentive structure with respect to pay-for-
performance, since payments are conditional nothenaccomplishment of precise, measurable
targets, but on personal involvement of GPs in @mg aimed at improving the quality of care for
specific diseases and/or on the adherence to alipiotocols. The (still very limited) empirical
literature on the topic, mainly based on surgieakgcoutlines that there are cases in which thid ki

of incentives may prove more effective in improvithg quality of care (Birkmeier & Birkmeier,
2006). One of the potential advantages is physitigreater acceptance of this approach, together
with significant improvements in providers’ adherento evidence-based best practices.
Nevertheless, incentive schemes that do not candgayments to the achievement of pre-defined

individual targets may strongly attenuate the iefice on physicians behaviour.

3. Primary care organisation and strategies for apmpriateness

In the last fifteen years, significant changesadtrced in the Italian NHS have widened regional
powers in the organisation and provision of healtbc Such process has gone together with an
increase in direct financial responsibilities ofjimal governments according to the principles of
fiscal federalism. As for primary care, a seriesefbrms implemented in the 90’s have enhanced

the integration between district and primary camvises and reinforced group practice. Moreover,



they have set the basis for introducing additidivencial rewards to GPs for meeting specific

policy goals (France, Taroni & Donatini, 2005).

The responsibility for organising primary care, amre generally non-hospital services, is
attributed to health districts grouped into LHA$eTrelationship between the NHS and GPs, who
are independent professionals acting as gatekegpesecondary care, is regulated through
contractual agreements, which set, among othegghitne remuneration profile. Capitation is the
primary source of GPs’ remuneration and money ¥adlopatients’ decision to enrol with a
particular GP. In recent years, a maximum limitl&00 patients has been introduced and GPs
already exceeding such threshold can keep theitial patients but they cannot add new ones.
In addition to that, GPs receive also fee-for-smdgompensations for providing specific treatments
such as minor surgery, preventive activities arst pargery follow-ups. Both tHexed (capitation)
and thevariable (fee-for service) components are negotiated betweeiGPs’ trade unions and the
central government and are uniform nationwide.

On top of them, each region can introduce a thintigonent of the remuneration, typically aimed
at promoting appropriateness of care and cost iconént. Indeed, consistently with the policy
guidelines and the institutional framework desigbgdeach region, LHAs and health districts can
autonomously negotiate with the local organisatioisGPs additional paymentsfor specific

programs, that address priority targets identifiethe regional and local level.

In Emilia-Romagna, the regional government has tlosubstantial effort to enhance an
appropriate use of hospital services. Using DRGd Brisease Staging, a classification was
developed to identify cases of potentially inappiate hospitalisations. To assist LHA managers in
identifying the appropriate level of alternativewl intensity, treatment settings for patients wio d
not need acute care hospitalization, the RegioralltH Authority has produced in 2004 an “Atlas
of appropriateness of hospital use”. As for primeaye, since 2001 the LHAs have been involving
GPs in policies aimed at substituting hospital vattmmunity-based care, for conditions typically
associated to chronic pathologies such as diab&stfsna, chronic obstructive pulmonary disease,
congestive heart failure, hypertension and psydbiatisorders. Regional guidelines have been
issued for encouraging cooperation between pringrg secondary care providers, and the
implementation of these measures was pursued thttiegintroduction of several programs based on
financial incentives at the district level.



Pay-for-performance programs are characterised Byriet link between financial transfer and
targets achievement to be verified ex-ptstEmilia Romagna, they are negotiated betweenmictist
or LHA and GPs trade unions. Examples are the ilmhmewards to GPs that meet targets for the
prescription rate of generic relatively to non-génelrugs or extra-payments for GPs that keep
hospitalization rates below predefined thresholus & series of listed condition&lsually, the
financial rewards adjusts to the performafeel, according to a graduated scale that beditisea
attainment of a minimum threshold and increaset @pmaximum level. As for primary care, GPs
receive financial incentives to deliver high quaBervices that improve clinical and organizational
appropriateness. The main target indicators refgrathologies for which GPs have the stronger
potential of influencing the rate of inappropriages in the setting of care. For example, some local
contracts provide financial incentives to contdie standardized ordinary hospitalization rate, to
decrease the emergency admissions rate, to indfeaseimber of protected hospital discharges for
patients needing follow-up care or treatment aftenospital stay, to reduce hospitalization for

elderly patients strengthening the capacity oftthme and community care system.

Pay-for-participation schemes are an heterogengoosp of programs aimed at encouraging
physician’s participation in the management of #geconditions (e.g. diabetes, hypertension,
oncology, asthma and dementia) which require autditiefforts directly devoted to each diagnosed
patient. These payments can be labellgay-for-participation” because the financial bonus does
not depend on the achievement of specific targeferapay-for performance. For instance, various
districts — though not all - have developed prograhat require physicians to take part in local
diabetes management plans through which GPs atkeénb a financial bonus for the assumption
of responsibility of each diabetic patient. GPsliarge of providing care to individuals expected to
require higher than average effort - as diabetps 1y patients - receive an extra payment that
supplements standard capitation. A key feature pafy“for-participation” is that the amount
received by GPs is defined on a per-patient bagls therefore, depends on the number of patients
with the diagnosed disease falling under his nesibdity and not on some measure of

performance as it would be for the reduction inidable hospitalisations.

Finally, pay-for-compliance schemes introduce fiiahtransfers to GPs who take part in various
activities that promote cooperation with profesalsrdealing with other levels of care. Additional
compensations are provided for attending audit imggt for actively participating in the
development of new protocols and guidelines orifgplementing evidence-based best practices,

such as increasing influenramunisation uptake for the elderly and uptake refalst and cervical



cancer screenings or to increase the local rat@miciliary care. In this case, differently fromypa
for-participation, GPs’ compensation is not relatedhe number of patients included in the list of

the GP, but to the number of activities the phgsids involved in.

4. Data and estimation issues

Our dataset covers year 2005 and encompasses gianak population aged between 18-74
(2.936.384 individuals), the 3.229 GPs operatinghe region and the 39 healthcare districts
belonging to 11 LHAs.

We consider two dependent variables, both idedtiftrough hospital discharge data. The first
indicator is based on the list of 27 medical DR®&sisk of inappropriateness in primary care

identified by the Region (Model A) and listed iretRegional resolution 319/2000 (Table 1). The
total number of inappropriate admissions identifetording to this criterion amounts to 11.552
(0,4% of the study population). In the second cése,dependent variable takes value 1 if the
patient has been hospitalised for an episode @kdsis ACSCs (Model B) and 0 otherwise. We
adopt here the list of ACSCs coded using the latgrnal classification of diseases (ICD-9-CM)

and developed by Billings et al. (1993) and Camétaal. (2004). We classify hospitalisations as
inappropriate if at least one of the ICD-9-CM codleduded in the ACSCs’ list is recorded as the
primary reason for admission (see Table 2). Tha tatmber of ACSCs admissions recorded in the
dataset amounts to 16.924, which corresponds t0,88% of the study population .

INSERT TABLE 1 AND TABLE 2

Table 3 presents a cross tabulation of DRGs and@sC&lthough both indicators proxy poor
quality of primary care, the different criteria acding to which they are defined lead to a limited
overlap of events. In particular, only one thirdtbhé cases identified as 1 according to the DRG
criterion are the same also under the ACSCs aitg(3918 out of 11552) and less than one fourth
of the events classified as ACSCs are associatedd of the 27 DRGs (3918 out of 16924).

10



INSERT TABLE 3

We record detailed information at the patient, @B district level (Table 4). Patient characteristic
include gender, age and the presence of comosrsditiat are summarised in the Charlson index
(Charlson et al., 1987; Romano et al., 1993). TharlSon index is a weighted index of patient
comorbidity, computed from the ICD-9-CM diagnostand procedure codes available in
administrative datasets according to their potémiainfluencing mortality. As regards GPs, we
control for GP gender, age, practice location imanrareas and for type of practice, distinguishing
single-handed from group practices. We include aifmation on list size and on the average age

of the patients included.
INSERT TABLE 4

We aggregate the financial incentives received Bs @s variable part of their remuneration in
three groups: pay-for-performance, pay-for-partitign and pay-for-compliance. In order to get rid

of scale effects due to list size, these variahfesneasured as share of GPs annual income. Table 5
summarises the size of the three groups of incesitaicross LHAS, while Figure 1 displays their
distribution among the 39 regional districts. Thare of total income received through the three
schemes varies considerably among GPs. This isidubg first place, to the variability in the

financial size of the programs recorded acrossiclist
INSERT TABLE 5
INSERT FIGURE 1

As regards the district level, we investigate thiduence of local conditions by including controls

for supply side characteristics such as hospitd$ laed district hospitalization rates.

Patients are clustered according to the GP theyearelled with and, in turn, GPs are clustered
according to the district they work in. Grouping afservations may determine the presence of
(unobserved) common factors among the units tHanbeo the same group. Having to deal with
data characterised by such a hierarchical structure empirical strategy is based on multilevel
modelling (Iversen & Luras, 2000). This estimati@chnique has the advantage of allowing the
Var/Cov matrix of the error terms to account fosgible correlation of observations belonging to
the same layer. In this way, a correction is inficetl in the size of the standard errors and

appropriate confidence intervals can be computenb & Zhao, 2000).
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In our estimates three layers are identified: tagept (), the GP j) and the districtk). Given the

dichotomous nature of the dependent variable, tmmate the following three-level logit model:

Mk

() . _ Thy | _
logit(7z;,) =log 1 = By + B X F Vo T Ugje t Eiic

where 7z, corresponds tcPr(yijk = quijk Vok ,uojk) and y;, is the realisation of a random variable

ij assumed to follow a Bernoulli distribution with rpeneter 7. Here, 7y represents the

i
probability that a patieritfalling under the responsibility of GHn districtk is hospitalised for an
episode that is classified as avoidable admisshmestimate model (1) regressing two alternative
dichotomous indicators, expressed by a list of DR{Bsisk of inappropriateness and ACSCs,
against the same set of explanatory variables. rihdom component of the estimated equation
comprises three distinct parts, that representahdom errors for the patieng;(), GP (g« ) and
district (vox ) level respectively. Our distributional assumpsioconsider random components at
different levels to be uncorrelated and normalbtritbuted, while we permit observations referring

to patients cared by the same physician or in dineesdistrict to be correlated (Rasbash et al, 2000)

We compute also the intraclass correlation coeffits (ICCs)o, as estimates of the share of the

total variance that potentially refers to each tdyéBrowne et al., 2005).

populationvariancéetweemacro- units

p=ICC= -
total varianci

)

For each dependent variable, we estimate a thve¢degit model where GPs are nested within
districts. Estimations are carried out with the SGSIMMIX procedure (SAS Institute, 2005),
using the IGLS algorithm with a pseudo-likelihootbgedure. We take deviance as measure of
goodness of fit, and significance of the coeffitseris assessed through the Wald statistic
(Goldstein, 2003).

5. Empirical results

Table 6 presents estimates of equation (1) fortwlre dependent variables (Model A- DRGs and
Model B- ACSCs). In both cases we consider a tleee logit model.

12



INSERT TABLE 6

For both models, the estimated variances of theasare significant and confirm the existence of
substantial residual variability across local aremisich cannot be fully captured by controls for

patients, physicians and districts characterisf@@snsequently, despite the wide set of available
information, potentially relevant unobservablesetiihg local areas and practices are still included

in the error component.

Patients' characteristics, that adjust for diffeemnin the case-mix across practices, are signtfica
both in Model A and B. Interestingly, despite thee wf different dependent variables not only the
signs and significance levels, but also the caeffits are fairly comparable across specificatitms.
particular, male, older patients as well as thasgorting more comorbidities, display a higher
probability of incurring in avoidable hospitalisatis. As regards physician characteristics, in both
models the average age of the list and the urbzatiém of the practice decrease the probability of
hospitalisation for both dependent variables. Meegoyounger GPs and those working in single
handed practices show a higher probability to hpatents hospitalized for a DRG at risk of
inappropriateness, while no significant differeixescorded when considering ACSCs.

One of the main policy question addressed in th@epaoncerns the role of financial incentives.
Our results suggest that different programs prodacdifferent impact. Pay-for-participation
programs are never significant. On the contrarypme of the estimated models, both pay-for-
performance and pay-for-compliance, though thedattore weakly, influence the probability of
avoidable hospitalisations. Moreover, financiahsfers aimed at improving the appropriateness of
hospital referrals through additional financialnséers to GPs are effective if we take the lisRbf
DRGs as reference, while they are not, if one amisi ACSCs. That is, we find a positive
association between financial incentives and pevémces in primary care only if avoidable
hospitalisations are measured according to comditmver which the healthcare authorities have
explicitly drawn GPs’ attention (i.e. the 27 DRGS).

In the policymaker’s perspective two lessons cadragvn. First, the result from the DRGs model
suggests that, when additional money is accompalyedctive promotion of clearly identified
policy objectives, such investments seem to bectffe in inducing GPs to back the policymaker’s
effort for improving quality of care. At the sameg, if we measure appropriateness of primary
care through indicators widely used at the intéomal level - such as ACSCs - but not explicitly
endorsed in the present institutional context, seoaiation is recorded between the share of

13



revenues received through incentive-based progeamisjuality of primary care. This result can be
interpreted as suggestive of the fact that we dafima support for the optimistic view according to
which provision of extra-money to GPs for specifiograms improves quality of care also on
dimensions than go beyond the targets identifiegptjcymakers. ACSCs can be seen as good
proxy to capture such wider perspective since #meyvalidated by the scientific community but
here they are not identified as reference targgtsublic authorities and display a limited overlap
with the DRGs on which public authorities have feed. In conclusion, our evidence indicates that,
not only the way the incentive schemes is desighatialso the link between the target taken as

reference and its institutional endorsement isiatuc

A further remark concerns pay-for-participation gnams, whose coefficient is not significant in
either model. As financial transfers for these paogs represent the largest share of extra-payments
to GPs, one could wonder why they are not as @ffeets the other ones. This empirical puzzle can
be explained by keeping in mind that pay-for-pgstition schemes are usually associated to the
management of specific diseases such as diabet#sna or hypertension. Consequently, their
impact is likely to be loosely measured when wenéd the general population instead of focusing

on the groups of patients targeted by each program.

In order to test this hypothesis, we consider Zifipalisease: diabetes type Il. To extract the-sub
population of type-2 diabetic patients we expldéttifiers previously developed for a related study
(Lippi Bruni, Nobilio & Ugolini, 2009). Adjustmentwith respect to models A-B have to be made
in order to account for disease specific featuhegarticular, outcomes are given by the ACSC
codes listed in Table 2 that refer to acute corafibnis for diabetes (comas) that should be avoided
through an effective patient management. They deatified by hospital records in which ICD-9
codes 250.2 to 250.3 are documented as primaryet rasponsible diagnosis. Table 7 presents the
explanatory variables that to a large extent cpoeds to those employed in the general model. An
exception being the substitution of the Charlsodei with insulin dependence as proxy for

severity, to get a disease specific indicator.
INSERT TABLE 7

Consistently with the more focused approach adoptd, we consider only payments aimed at
improving diabetes care, which in Emilia Romagnaidally take the form of pay-for-participation
programs. Figure 2 presents the distribution of liyment scheme among the 38 regional districts
as a fraction of GPs annual income (one district @ecluded as its hospitalisation rates for digbeti
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comas were over 10 times the regional average,apipldue to a coding mistake). Finally, to
account for supply side characteristics, we comsédethe third level the presence of hospital

diabetes specialised wards.
INSERT FIGURE 2

Despite using data for a different year (2003 805} and a slightly different specification, the
results confirm previous evidence (Lippi Bruni, Nab& Ugolini 2009). Patients' characteristics
are again strong predictors of the probability ofpitalisation. As for financial incentives, we
observe a significant association between the healtcome and the additional payments provided
to GPs through pay-for-participation programs fésbetes care. This confirms that, given the
design of incentives in the present institutionaihtext, the role of pay-for-participation program
can be better evaluated if one takes a diseasetijmsspective, instead of the more aggregate

approach adopted throughout the paper.
6. Conclusions

In this paper we investigate the influence of enicoincentives included in Regional and Local
Health Authority contracts for primary care in ti@ian region Emilia-Romagna (year 2005). We
consider two different measures of avoidable adonissas dependent variable and three groups of
programs: pay-for-performance, pay-for-participatand pay-for-compliance. The first dependent
variable is obtained from the list of 27 medical ®Rthat Emilia-Romagna identifies as at risk of
organizational inappropriateness in primary cargjlevthe second is the rate of preventable

hospitalisations measured by ACSCs.

Data clustering across LHAs and GPs leads to ttmcehof multilevel modelling. Patients'

characteristics emerge as the most important faatfluencing the two dependent variables and all
coefficients are fairly robust across specificagioiseveral physician characteristics display a
significant impact, specially when we consider #¥emedical DRGs. In this case, younger GPs,
those working in rural areas and in single haruiedtices show a higher probability to have their

patients hospitalized for a condition at risk appropriateness.

In a policy perspective, the paper's main aim iset@luate the impact of financial incentives
introduced to promote good quality of primary carel, consequently, appropriate use of hospital
resources. Two main results emerge from the arsalifist, taking two different sets of indicators
as dependent variables produces fairly differesiilte. When we refer to indicators, such as the lis
of 27 DRGs identified as important policy target the Regional Health Authority we find that,
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other things equal, additional financial transfemsduce the probability of episodes of
inappropriateness of care. At the opposite, mouviagindicators such as ACSCs, that are
internationally accepted, but for which no specHiction has been undertaken for raising GPs
awareness in the present institutional context, olveerve no relation between the amount of
financial incentives received by a GP and the puditya of experiencing avoidable hospitalisation
for his patients. This first result suggests thatlieit institutional support is crucial for making
guality improvement activities successful.

A second important finding concerns the differenpact produced by different types of programs.
Our estimates show that, the larger the share wénues provided to GPs through pay-for-
performance programs, the lower the probabilityhair patients to experience hospitalisation for
the 27 DRGs at risk of inappropriateness. A similesult holds also for pay-for-compliance

programs, although the coefficient is significantyoat the 10% level. At the opposite, pay-for-

participation programs, despite providing a rekdtMarger amount of money, are never significant.
We argue that the latter result is probably dudhto fact that such scheme is mostly used for
improving the management of particular diseasesis€guently, its impact is more precisely
evaluated by choosing disease specific outcomedependent variable, as we document for

diabetes care.

We conclude with a few cautionary remarks. First, @nalysis bears the limitations implicit in the
use of cross sectional data for the identificatbrstrong causal relationship. Nonetheless, it must
be reminded that incentive programs are contraatetie district level and, once an agreement is
reached, GPs working in the district are part oTftis implies that, the largest share of vari&ili

in economic incentives is recorded between ratlhan twithin districts. At the same time,
movements of physicians across districts are exdhenare. The propensity of citizens to change
GP is limited, and mostly motivated by changessidence. In this context, the time spam required
to create a sufficiently large list in a new distiis so long that the (opportunity) costs of mgyvin
becomes prohibitive. Given this, the possibility 0GP to participate in incentive based programs
is crucially influenced by the district of referenand by the policy developed thereby but the
choice of where to open the practice is typicadlein once and for all and responds to criteria that
are probably unrelated to the amount of incentpresided by each district. The largest majority of
GPs took this decision well before the start akintive based programs and also for the younger

physicians other considerations such as local marteditions are likely to be more important.
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Altogether, these institutional features greatlguee the risk of endogeneity of economic

incentives, when measured at the level of the iddad GP.

A second limitation concerns the difficulty to ass¢he overall social and financial returns of the
money invested for improving quality in primary eaDespite covering the general population and
a wide set of conditions, the measure of benefieslin the paper is still narrow with respect to al

potential improvements generated by incentive basedrams of the kind considered here. They
can stimulate activities that produce better ouesmf care, or financial savings, that fail to be
captured by reductions in avoidable hospitalisatiols long as expected benefits pertain also to
dimensions that go beyond a more appropriate udeogpital resources, to provide conclusive

statements in terms of cost benefit analysis fesehpolicy actions calls for more comprehensive

studies and our work can be seen as first steprttsvthis challenging direction.
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Table 1: 27 medical DRGs at risk of inappropriatenss in primary care

014INTRACRANIAL HEMORRHAGE OR CEREBRAL INFARCTION

019CRANIAL & PERIPHERAL NERVE DISORDERS W/O CC

025SEIZURE & HEADACHE AGE >17 W/O CC

065DYSEQUILIBRIUM

088CHRONIC OBSTRUCTIVE PULMONARY DISEASE

089SIMPLE PNEUMONIA & PLEURISY AGE >17 W CC

090SIMPLE PNEUMONIA & PLEURISY AGE >17 W/O CC

091SIMPLE PNEUMONIA & PLEURISY AGE 0-17

127HEART FAILURE & SHOCK

131 PERIPHERAL VASCULAR DISORDERS W/O CC

133ATHEROSCLEROSIS W/O CC

134HYPERTENSION

142SYNCOPE & COLLAPSE W/O CC

182ESOPHAGITIS, GASTROENT & MISC DIGEST DISORDERS AGE >17 W CC

183ESOPHAGITIS, GASTROENT & MISC DIGEST DISORDERS AGE >17 W/O CC

184ESOPHAGITIS, GASTROENT & MISC DIGEST DISORDERS AGE 0-17

208DISORDERS OF THE BILIARY TRACT W/O CC

243MEDICAL BACK PROBLEMS

245BONE DISEASES & SPECIFIC ARTHROPATHIES W/O CC

2560THER MUSCULOSKELETAL SYSTEM & CONNECTIVE TISSUE DIAGNOSES

294DIABETES AGE >35

324URINARY STONES W/O CC

395RED BLOOD CELL DISORDERS AGE >17

426 DEPRESSIVE NEUROSES

427NEUROSES EXCEPT DEPRESSIVE

4290RGANIC DISTURBANCES & MENTAL RETARDATION

4670THER FACTORS INFLUENCING HEALTH STATUS

Table 2: Ambulatory Care Sensitive Condition ICD-9CM 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 (Excludes 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
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Table 3: Cross tabulation of DRGs and ACSCs

DRGs
ACSCs 0 1 Total
2911926 7634 2919460
0 (99.16%) 0.26%
13006 3918 16924
1 (0.44%) (0.13%)
Total 2924832 11552

Table 4: Descriptive statistics. Patient and GP chracteristics, year 2005

Explanatory variable Coding Mean/  Standard Min Max
Proportion  deviation

Patient level (n=2936384)

Patient gender male=1 49.7

Patient age Continuous 46.4 12.8 18 74
Charlson index Continuous 0.1 11 0 50
Physician level (n=3229)

GP gender male=1 72.1

GP age Continuous 52.0 54 72 32
Practice location urban (if yes=1) 95.5

Single handed practice (if yes=1) 447

Pay-for-performance Continuous (% annual income) 0,4 14 0.0 39.6
Pay-for-participation Continuous (% annual income) 5.4 4.4 0.0 56.8
Pay-for-compliance Continuous (% annual income) 0.1 0.4 0.0 7.6
List size per GP Continuous 1071.0 510.4 1 2521
List average age Continuous 50.C 5.9 14 77
District (n=39)

District total bed Continuous 544.7 768.6 18 4290
Hospitalization rate Continuous (% population) 194 9 4.8 335
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Table 5: Economic incentivesLocal Health Authoritiesamounts in Euroyear 2005

Pay-for-performance Pay-for-participation Pay-for-compliance
%

LHA GP| %GP MIN MAX MEAN STD| GP MIN MAX MEAN STD| %GP MIN MAX MEAN STD
1 211| 8% 0 4222 1977 1300| 98% O 49214 7755 6498 8% O 3966 119 525
2 306 2% O 4662 69 545 99% 0 12273 2264 2151 34% 0 3769 130 321
3 345 15% O 3532 185 566[100% O 21505 6781 2993 12% O 8652 157 940
4 516 0% 0 878 3 55| 98% 0 30333 6248 5118 10% O 2066 96 334
5 639 83% 0 21780 628 1662| 99% 0 16586 4331 3305 3% 0 5440 22 234
6 97| 46% O 5319 805 1636/100% 80 17287 3907 3417| 5% 0 3130 120 580
7 297 0% 0 0 0 0| 99% 0 26063 8038 4976 6% 0 176 6 28
8 294 11% 0 2436 47 197| 99% O 10964 2626 1516 55% O 3906 204 420
9 148] 0% 0O 0 0 0| 99% 0 30659 4289 4529 14% 0 1352 54 193
10 150] 0% O 0 0 0| 97% 0 10705 3095 2051 13% O 1963 109 313
11 226/ 0% O 0 0 0| 97% 0 11169 2364 1871 6% 0 1555 30 146
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Figure 1. Economic incentives in % GP annual incomeDistricts, year 2005
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Table 6. GP and patient factors predicting an avoidabiphal admission, year 2005.

MODEL A - 27 DRGs

MODEL B — ACSCs

Three level Three level
Explanatory variables | Coefficient SE p> | Coefficient SE p>
FIXED EFFECTS
Constant -7.084 (0.174)  *=** -7.219 (0.173) ok
Patient level
Patient gender -0.108 (0.019)  *** -0.399 (0.016) ok
Patient age 0.049 (0.001)  *** 0.062 (0.001) ok
Charlson index 0.003 (0.000)  *** 0.004 (0.000) ok
Physician level
GP gender 0.014 (0.024) -0.002 (0.021)
GP age -0.006 (0.002)  *** -0.003 (0.002)
List per GP 1.80E-05 (2.50E-05) 2.80E-05 (2.10E-05)
List average age -0.011 (0.003) xxk -0.017 (0.003) rkk
Single handed practice 0.039 (0.017) ** -0.002 (0.017)
Practice location urban -0.232 (0.041) rxk -0.197 (0.045) *kk
Pay-for-performance -0.022 (0.011) i -0.003 (0.010)
Pay-for-participation 0.004 (0.003) 0.000 (0.003)
Pay-for-compliance -0.039 (0.024) * -0.014 (0.020)
District area level
Hospitalization rate 0.003 (0.001) 0.004 (0.004)
District total beds -2.72E-06(9.10E-06) -1.17E-06 (4.20E-05)
RANDOM EFFECTS
Level 2 - 2 (Uoji) 0.020 (0.007) *** 0.019 (0.005)  **
Level 3 -6 2 (Vi) 0.029 (0.009) *** 0.037 (0.009)  **
p GP 0.006 0.006
p districts 0.009 0.011
Deviance [-2In(L)] 23960851 23960418

*** p-value < 0.01 ** p-value<0.05

* p-value< 0.10
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Table 7: Descriptive Statistics for Diabetes. Patient andoB&acteristics, year 2005

Explanatory variable Coding Mean/  Standard Min Max
Proportion  deviation

Patient level (n=164574)

Patient gender male=1 50.3

Patient age continuos 67.9 12.833 35 107
No insulin dependence (if yes=1) 15.6

Physician level (n=2938)

GP gender male=1 74.2

GP age continuos 50.8 5.539 35 71
Practice type single-handed 314

Practice location urban (if yes=1) 94.2

Postgraduate qualification (if yes=1) 5.1

Pay-for-participation continuos (% annual income) 20 0.718 - 0.006 8.841
Diabetic list size per GP continuos 56.8 20.354 4 291
List average age continuos 50.8 5.533 35 71
District (n=38)

Hospital beds in endocrinology continuos 15.7 9.888 2 28

Figure 2. Pay-for-participation incentives for diabetes if@®B annual income. Districts, year 2005
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Table 8. Diabetes: GP and patient factors predicting amdable hospital admission, year 2005.

MODEL A — DIABETES
Three level

Explanatory variables Coefficient SE p>
FIXED EFFECTS

Constant -6.473 1.065 Frk
Patient level

Patient gender 0.017 0.003 *kk
Patient age 0.239 0.070 il
No insulin dependence -1.232 0.070 ik
Physician level

GP gender 0.005 0.006

GP age -0.165 0.089 *
Single handed practice 0.126 0.076 *
Practice location urban -0.315 0.127 ik
List size -6.00E-05 1.11E-04

List average age 0.009 0.015
Pay-for-participation -0.045 0.025 *
District area level

Hospital beds in endocrinology 0.006 0.004

RANDOM EFFECTS

Level 2 -6 ? (Ugjk) 1.27E-20

Level 3 -6 2 (VoK) 0.118

p GP 3.73E-21

p districts 0.035

Deviance [-2In(L)] 1356843
*** p-value <0.01 ** p-value< 0.05 * p-value< 0.10
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