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Pay-for-Performance
I In 1999 pay-for-performance elements were introduced for

GPs in Australia: Practice Incentive Program (PIP).
I Growing literature on performance-based pay in health care

(Gaynor et al. 2001, Chalkley and Tilley 2006, Lippi-Bruni et
al. 2007, Simeons and Giu�rida 2004, Shen et al. 2004).

I E�ects: (1) Distortion of behaviour away from an
organisation's broader goals (Prendergast 1999, Mooney and
Ryan 1993); (2) crowding-out of pre-existing intrinsic
motivation (Frey and Jegen, 2001); (3) providers may have
been performing well in absence of the reform; and (4)
providers may submit fraudulent claims.

I Quality and Outcomes Framework, UK (2004) (Doran et al.
2006, Roland 2004, and Gravelle et al. 2008.
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Methodological problems

I Many of the incentive reforms (also PIP) are voluntary in
nature, which means that providers can opt in and opt out of
elements of these schemes (Self-selection into treatment).

I Other sources of unobserved heterogeneity (intrinsic
motivation, degree of specialisation) could confound the
relationship between treatment and the outcome measure of
interest.

I If self-selection and other unobserved heterogeneity correlates
with the outcome measure, then conclusions drawn from an
empirical analysis may be severely biased.
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Main aim of this paper

I Evaluate the e�ect of the introduction of the PIP (capitation
payments plus pay-for-performance) for GPs in Australia to
encourage higher quality of care in chronic disease
management.

I Focus on quality of care in diabetes.
I Quality of care measured by HbA1c tests conducted in the

sample and compare the average proportions between
treatment and control groups.

I Use of a unique data-set that includes detailed informationon
the content of GP consultations.
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Empirical speci�cation

I Test for interaction e�ects of treatment indicator and time
periods, practice size, and geographical remoteness (pooled
model).

I Control for endogeneity of treatment e�ect and the empirically
observed simultaneous growth trend of larger practices with a
trivariate probit model. Identi�cation of three simultaneous
equations of HbA1c tests, PIP participation and practice size
with the help of instrumental variables (activities and
characteristics of each GP's Regional Primary Organisation).

I Test whether the use of instruments is necessary to identify
the e�ects of interest (Wilde, 2000).
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The current system

I Fee-for-service payment system: GPs act as gatekeepers to
specialist care, Medicare funding of GP services is based on
the Medicare Fee Schedule, GPs may charge patients beyond
the scheduled fee (co-payment for or bulk-billing patients).
Fees range between AUS $ 15 and AUS $ 91.70 in 2008.

I Fee structure provides incentives for a high throughput of
patients and shorter consultations: higher costs because of
inappropriate prescribing and referral and a poor quality of
care (Scott and Shiell, 1997; Beilby 2003). There is no
patient registration.
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Pay-for-performance reform

I Practice Incentive Program (PIP): blended payments for GPs
introduced in 1999.

I Aim: move away from the fee-for-service model towards a
system of remuneration linked to the provision of quality of
care rather than volume.

I Requirements for joining: accreditation against the standards
of the RACGPs and/or registered for accreditation. The
accreditation process involves both administrative and
�nancial burden.
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Financial bene�ts of PIP for diabetes management
I Capitation payments from August 1999 onwards: achieving a

minimum level of practice infrastructure (IT infrastructure,
teaching practice, after hours care) [In 2008: AUS $ 1 per
patient, about AUS $1000 for average GP].

I Service Incentive Payments (SIPs) from November 2001
onwards: PIP practices can claim payments for completing a
cycle of care in Diabetes, which includes 12 quality care items
ensuring regular monitoring and review of patient's health
status [In 2008: AUS $ 40 per completed cycle of care].

I Outcome Payments (OPs) from May 2003 onwards:
additional remuneration to practices where 20 % of diabetes
patients have completed an annual cycle of care [In 2008:
AUS $20 per diabetes patient].
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Cycle of care in diabetes
I 6 monthly: measurement of height, weight and BMI, blood

pressure and foot examination.
I 12 monthly: conduct a HbA1c test, a lipid pro�le test, and a

urine microalbumin test. The Glyctest is the most important
test, since it indicates blood sugar variations of the past three
months.

I 24 monthly: eye-examination.
I All diabetes 2 patients must initially see an ophthalmologist or

optometrist.
I Educate patient on diet and diabetes, o�er assistance with

smoking cessation, review medication, referral to a diabetes
educator, referral to podiatrist's help if neuropathy, peripheral
vascular disease, foot abnormality or calluses.
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2-Stage Decision-Making Process

I In a �rst step, the practice must decide whether to join PIP or
not.

I In a second step, a GP who works in a practice that joined
PIP, decides whether to increase quality of care, and thus,
�nishing a cycle of care and claiming SIP.
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Theoretical predictions on joining PIP

1. PIP can increase or decrease practice revenue depending on
size of associated costs and revenues.

2. Self-selection of practices into PIP:large and rural practices
have greater incentive due to lower entry cost per GP
employed.

3. Practices may grow in size or merge to get the maximum
bene�t from PIP.

4. Practices with high demand for consultations (patients) have
more incentives to join PIP.

12 / 26



Outline
Motivation

Institutional background
Theory

Empirical speci�cation
Data-set: BEACH 1998-2006

Results
Discussion

Theoretical predictions on joining PIP

1. PIP can increase or decrease practice revenue depending on
size of associated costs and revenues.

2. Self-selection of practices into PIP:large and rural practices
have greater incentive due to lower entry cost per GP
employed.

3. Practices may grow in size or merge to get the maximum
bene�t from PIP.

4. Practices with high demand for consultations (patients) have
more incentives to join PIP.

12 / 26



Outline
Motivation

Institutional background
Theory

Empirical speci�cation
Data-set: BEACH 1998-2006

Results
Discussion

Theoretical predictions on joining PIP

1. PIP can increase or decrease practice revenue depending on
size of associated costs and revenues.

2. Self-selection of practices into PIP:large and rural practices
have greater incentive due to lower entry cost per GP
employed.

3. Practices may grow in size or merge to get the maximum
bene�t from PIP.

4. Practices with high demand for consultations (patients) have
more incentives to join PIP.

12 / 26



Outline
Motivation

Institutional background
Theory

Empirical speci�cation
Data-set: BEACH 1998-2006

Results
Discussion

Theoretical predictions on joining PIP

1. PIP can increase or decrease practice revenue depending on
size of associated costs and revenues.

2. Self-selection of practices into PIP:large and rural practices
have greater incentive due to lower entry cost per GP
employed.

3. Practices may grow in size or merge to get the maximum
bene�t from PIP.

4. Practices with high demand for consultations (patients) have
more incentives to join PIP.

12 / 26



Outline
Motivation

Institutional background
Theory

Empirical speci�cation
Data-set: BEACH 1998-2006

Results
Discussion

Theoretical predictions on increasing quality of care

1. Joining PIP may seem more desirable for practices than SIP
claiming and completing cycles of care for individual GPs
within practices.

2. Practices with high demand for consultations have less
incentive to put e�ort into completing cycles of care and claim
SIPs since they can increase total income without increasing
quality-enhancing e�ort.

3. Practices that manage to decrease quality-enhancing e�ortare
more likely to increase quality of care and claim SIP, e.g.
through administrative support of Divisions of General
Practice.
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Baseline model: pooled probit

Y �
ij = � + � 1PIP i + 
 0

gX ig + 
 0
hX jh + � 0

t Tt + uij (1)

We observe a discrete proxy withYij = 1 if the di�erence in utility
from increasing quality of care, compared to not increasingquality
of care, is positive (Y �

ij > 0), and Yij = 0 otherwise. Assuming the
error term to be normally distributeduij � N (0; 1) yields the
probability of performing an HbA1c test:

Pr(Yij = 1) = �( � + � 1PIP i + 
 0
gX ig + 
 0

hX jh + � 0
t Tijt ): (2)
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Interaction e�ects: pooled probit

Y �
ij = � S + � 1PIP i + � 2Si PIP i + 
 0

gX ig + 
 0
hX jh + � 0

t Tijt + uij ; (3)

Si represents practice size, geographical accessibility, orthe timing
of the reform.
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Trivariate Probit

Y �
ij = � 1 + � 0

1X 1ij + � P IP PIP ij + � SSij + u1ij ; (4)

P IP �
ij = � 2 + � 0

2X 2ij + � 0I 2ij + u2ij ; (5)

S�
ij = � 3 + � 0

3X 3ij + � 0I 3ij + u3ij : (6)

The error termsurij , for r 2 f 1; 2; 3g are assumed to be
distributed as multivariate normal, each with a mean of zero, and
variance-covariance matrix V equal to one and cross-correlations
� rk = � kr .
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I Bettering the Evaluation and Care of Health (BEACH)study
conducted by the Family Medicine Research Centre of the
University of Sydney in collaboration with the Australian
Institute of Health and Welfare (Britt et al. 2005).

I Each year since 1998/99, data on 100 consecutive GP
consultations from a random sample of 1000 GPs has been
collected (900,000 GP encounters). Detailed data are
collected at each GP at each encounter and data collection is
spread throughout the year (our sample used runs from
2001/2001 onwards, approx. 13,200 GP-consultation
observations).

I Data on activities and small area characteristics of each
Division from the Annual Survey of Divisions of General
Practice (Hordacre et al. 2006): Division activities,
remoteness, and availability of GPs.
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Variables used
I Outcome variable: whether a glycated haemoglobin blood test

was conducted during the consultation (25 % of sample).
I Treatment indicator: whether a practice is accredited against

RACGP standards and whether it uses IT (44 % of sample).
I Instrumental variables for trivariate probit:activities &

characteristics of the Divisions (Scott and Coote, 2007).
I IV for PIP self-selection: number of sta� employed by the

Division per practice, indicator variable of whether the Division
is active in other areas of chronic disease management;
number of other SIP claiming practices within the Division.

I IV for GP size(5 or more GPs): number of general practices
in the catchment of the Division.
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Control variables

I Accessibility of the Division (ARIA) or of the general practice
to a wide range of goods and services and opportunities for
social interaction.

I Practice characteristics: years the GP has worked at the
particular practice, gender of GP, hours worked per week,
practice size (three categories), state, year dummies.

I Patient characteristics: gender, type of diabetes, number of
problems encountered during the consultation, patient holds a
health care card, patient is from a non-English-speaking
background, and patient is of Aboriginal or Torres Strait
Islander background.
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Figure 1: Proportion of HbA1c tests conducted
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Table 1: Interaction e�ects: pooled probit (marginal e�ects)

Pooled models
Uniform Periods GP size Remoteness

PIP 2001-06 0.016
(0.010)

PIP Post SIP 0.021
(0.022)

PIP Post SOP 0.015
(0.011)

PIP SOLO GP 0.022
(0.037)

PIP 2 TO 4 GPs 0.011
(0.015)

PIP 5 PLUS GPs 0.019
(0.014)

PIP inner region 0.035
(0.015)**

PIP cities 0.012
(0.012)

PIP outer region -0.005
(0.022)

Observations 13092 13092 13092 13092
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Table 2: Trivariate Probit: coe�cients & marginal e�ect

Equations
PIP status HbA1c test GP size

Treatment: coe�cient
PIP 2001-2006 0.197

(0.066)***
Treatment: marginal e�ect
PIP 2001-2006 .0580

(0.020)***
Instruments: PIP status
Cervical screening program -0.114

(0.094)
Asthma program 0.361

(0.176)**
Ratio of SIP claims -0.0005

(0.0003)*
Sta� members p practice 1.207

(0.276)***
Instruments: GP size
Number of GPs in division -0.002

(0.0001)***
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Table 3: Trivariate Probit: continuation

Equations
PIP status HbA1c test GP size

Other control variables
Remoteness .032 -0.117

(.009)*** (0.023)***
Hours worked pw 0.035 -0.100

(0.012)* (0.014)***
Correlation of unobservables of each equation
� 21 -0.095

(0.035)***
� 31 -0.002

(0.046)
� 32 -0.016

(0.035)
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I Incentive payment reform has a statistically signi�cant e�ect
on quality of care in diabetes, as proxied by HbA1c tests, once
self-selection into treatment is accounted for.

I Mainly practices located in Divisions which are highly
supportive of the practices' e�orts to claim the incentive
payments, increase quality of care.

I Why is uptake of the payment reform highly selective?
General implementation problems associated with highly
complex payment systems (Robinson et al. 2004).BUT:
practices self-select into the treatment due to the fact that
not all practices face the same costs of joining in and claiming
(Activities of the Divisions of general practices; accessibility of
the practice location).

I Results from other studies con�rm these claims (Harris et al.,
2004, 2002; Proudfoot et al., 2007; DeDomenico et al. 2005).
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