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Abstract
Purpose: To evaluate the impact of the nationwide pay-for-
performance (P4P) program for breast cancer care (BC-P4P) in
Taiwan on care quality, patient survival, and recurrence.

Study Design: A population-based observational study with
cross-sectional design.

Methods: Retrospective analysis of population-based cancer
registration and claims data was used in this study. A total of
4,528 patients with stage I or II breast cancer diagnosed in 2002
or 2003 who received curative surgery were observed until the
end of 2008. This study applied multivariate linear regression to
explore the association between BC-P4P enrollment and quality
of care. Cox regression was applied to examine the effect of
BC-P4P enrollment on 5-year recurrence and overall survival
among patients with breast cancer.

Results: After controlling for age, stage, type of surgery, and
other factors, BC-P4P enrollees were found to have received
better quality care than nonenrollees (P � .001). Cox regression
models also indicated that after controlling for patient character-
istics, quality of care was related to better 5-year overall survival
(odds ratio [OR], 0.212; P � .001) and recurrence (OR, 0.289;
P � .001). Even when controlled by quality of care provided to
patients and its interaction with status of BC-P4P enrollment,
BC-P4P enrollment remained statistically significant regarding
5-year overall survival (OR, 0.167; P � .001) and recurrence (OR,
0.370; P � .002).

Conclusion: Patients with breast cancer enrolled in the BC-
P4P program received better quality care and had better out-
come than nonenrolled patients. Evidence from this study
indicates that financial incentives in the payment design had a
positive impact on outcome of breast cancer care.

Introduction
Pay for performance (P4P), a modification of the traditional
payment scheme to reward health care providers for better per-
formance, has been widely discussed in recent literature.1 The
theoretical basis for designing an incentive mechanism within a
payment scheme originated from the agent theory, which posits
that incentive contracting occurs when an individual or orga-
nization induces and rewards another individual or organiza-
tion for specific behaviors.2,3 Traditional payment designs, such
as fee for service, capitation, and salary, are based on a piece-rate
system and can result in problems of overuse, underuse, and low
productivity.2,4 Reports from the Institute of Medicine on is-
sues concerning quality of health care5,6 have led to research on
payment reform and implementation of the pay-for-perfor-
mance scheme.

P4P has been implemented in health care systems of many
countries. In the United States, P4P has been widely imple-
mented in both private and public sectors.7-9 Since the report
and consequent actions announced by Leapfrog, a joint orga-
nization for health care purchasers, implementation of P4P has
become popular in health care settings.10 The United Kingdom
implemented P4P in its New General Medical Service in 2004
and introduced a revision in 2006.11-13 Other countries such as
Australia, New Zealand, Costa Rica, Haiti, and Nicaragua also
have P4P-like programs for reimbursement.14-18 Although P4P
is increasingly being implemented, there remains insufficient
evidence to support the belief that the incentive design of P4P
improves outcome of care.19 Some studies have found that P4P
has a positive impact on outcome of care,12,19-21 whereas
others have found unintended consequences or no signifi-
cant effect.19,22

Taiwan launched a nationwide breast cancer P4P (BC-P4P)
initiative in November 2001 to provide financial incentives to
encourage guideline-adhering therapy and reward better pa-
tient survival. Unlike most P4P programs in other countries,
the Bureau of National Health Insurance (BNHI) in Taiwan
implemented disease-specific P4P programs for diabetes melli-
tus, tuberculosis, breast cancer, cervical cancer, and asthma.23,24

These programs are designed to reform the original payment
scheme, in which most services were paid for on a fee-for-service
or case-base basis. The financial incentives within these P4P
programs are expected to improve continuity, timeliness, and
comprehensiveness of care delivered to patients.

BC-P4P is a disease-specific program focused on breast can-
cer care. It covers medical costs and drug fees for both outpa-
tient and inpatient services. Hospitals with more than 100 cases
of breast cancer annually, a multidisciplinary team for breast
cancer care, and an in-hospital database that routinely collects
recurrence and survival information on patients with breast
cancer are eligible to participate in the program. Patients who
are newly diagnosed with breast cancer are eligible and must be
claimed as BC-P4P enrollees. Only patients receiving palliative
or hospice care without any other curative therapy are excluded.
There are two financial incentives for hospitals in the BC-P4P
program. First, unlike in the original case-based payment
scheme for breast cancer surgery and fee-for-service scheme for
other inpatient and outpatient claims for breast cancer care,
payment for caring for BC-P4P enrollees is a bundled payment,
called the treatment mix. It groups treatment options (ie, sur-
gery, radiotherapy, chemotherapy, and so on) based on guide-
line-recommended treatment for a specific stage of breast
cancer. Payments for those treatment mixes are set higher than

Original Contribution

e8s JOURNAL OF ONCOLOGY PRACTICE • VOL. 7, ISSUE 3S Copyright © 2011 by American Society of Clinical Oncology and
Managed Care & Healthcare Communications, LLC



in the original case-based payment scheme for breast cancer
surgery and fee-for-service scheme for other related uses. How-
ever, the BC-P4P program also reduces total payment for a
treatment mix if the patient does not complete the full care
package per the treatment plan (eg, did not receive adjuvant
therapy after surgery). Therefore, hospitals participating in the
BC-P4P share financial risk under the payment scheme and
must improve patients’ compliance with treatment plans in
addition to minimizing any complications within the course of
treatment. Second, BC-P4P–enrolled hospitals earn an annual
bonus if they meet the goals for a set of stage-specific survival
rates (Appendix Table A1, online only, lists complete target
survival rates for annual bonus). Participating hospitals are also
required to report results of process-based performance to the
BNHI, although performance is not directly linked to financial
incentives.

The purpose of this study was to compare quality of care
provided by enrolled and nonenrolled hospitals and evaluate
the effects of the BC-P4P program on patient survival and
recurrence.

Methods
Retrospective analyses of population-based cancer registration
and claims data were used in this study. The 2003 to 2004
Taiwan Cancer Database (TCDB), which was collected and
released by the Bureau of Health Promotion, Department of
Health in Taiwan, was used to identify patients with breast
cancer in this study. Women with stage I or II breast cancer who
were diagnosed in 2003 to 2004 and reported to the TCDB
were included. However, those patients who did not receive
curative surgery were excluded for analysis. Major cancer care
providers in Taiwan are eligible to report to the TCDB. At
present, the database covers more than 80% of patients with
newly diagnosed breast cancer in Taiwan. To avoid errors in
coding and maximize data quality, each record was checked by
computerized verification software issued by the Bureau of
Health Promotion. Medical record reabstraction for random
selected cases and onsite surveys were conducted annually to
ensure data validity.

The TCDB records of selected patients were linked to the
2002 to 2008 National Health Insurance Database (NHID), a
population-based claims database released by the Department
of Health, to identify BC-P4P enrollment status. Patients who
did not appear in the NHID were assumed to be National
Health Insurance nonenrollees or patients who paid out of
pocket and were thus excluded. These data were also used to
measure quality as well as patient comorbidity. The 2003 to
2008 National Death Registry was then linked to the previous
two data sets to identify survival time. Recurrence, along with
related information (eg, type of recurrence, recurrence date),
was reported directly to the TCDB. A patient was also defined
as presenting with recurrence if that patient received treatment,
including surgery, chemotherapy, radiotherapy, and palliative
care, after the last follow-up date recorded in the database.
Chemotherapy data were excluded if the regimen was the same
as that used in the 2 months before the last day of follow-up.

Personal and hospital identification derived from those data
were encrypted for privacy protection.

Quality of care measured in this study was based on core
measure indicators developed by Chung et al.25 These indica-
tors were derived from an original pool of 150 indicators and
selected using the modified Delphi technique to build consen-
sus within an expert panel group. By linking the TCDB and
NHID data, the selected measurement indicators for quality of
breast cancer care in this study were coded as binary variables at
the patient level. They were then aggregated as patient-level
quality scores (ie, number of patient-level quality indicators
applied to a patient, divided by total number of indicators ap-
plicable to that patient). Although some studies have ques-
tioned the validity of cancer registries for measurement
quality,26-28 in this study we used cancer registry data combined
with claims data to enhance data completeness.

The comorbidity score for each patient was estimated fol-
lowing the method first published by Klabunde et al29-31 in
2000 and modified in 2006. This scale is also known as the
National Cancer Institute comorbidity index. In this estima-
tion, different comorbidities (International Classification of
Diseases, Ninth Revision, Clinical Modification diagnosis
codes) listed in insurance claims 1 year before first diagnosis are
assigned specific scores and summed for each patient. Comor-
bidities appearing fewer than three times or within the same
month were excluded.

Multivariate linear regression was used in this study to ex-
plore the association of P4P enrollment and quality of care,
while controlling for age, stage, comorbidity, and type of sur-
gery. Cox proportional hazard models were fitted to examine
the effect of P4P enrollment on 5-year recurrence and overall
survival in patients with breast cancer. To control selection bias
and properly identify the effect of BC-P4P enrollment on qual-
ity of care as well as on patient outcome, this study applied a
propensity score method to obtain an unbiased estimation of
the effect of BC-P4P enrollment in multivariate linear regres-

Take-Away Points

A retrospective analysis of population-based cancer
registration and claims data was used to evaluate ef-
fects of the nationwide pay-for-performance program
for breast cancer care (BC-P4P) in Taiwan. The asso-
ciation between BC-P4P enrollment and quality of
care and effect of BC-P4P enrollment on 5-year recur-
rence and overall survival among patients with breast
cancer were examined.

• BC-P4P enrollees received higher-quality care than
nonenrollees (P � .001).

• BC-P4P enrollees had better 5-year overall survival
(odds ratio, 0.167; P � .001) and less recurrence
(odds ratio, 0.370; P � .002).

• Financial incentives in the payment design had a
positive impact on outcome of breast cancer.

Pay-for-Performance Program for Breast CancerPay-for-Performance Program for Breast Cancer

MAY 2011 SUPPLEMENT • jop.ascopubs.org e9sCopyright © 2011 by American Society of Clinical Oncology and
Managed Care & Healthcare Communications, LLC



sion and Cox proportional hazard models. Variables included
in the propensity score estimation to account for the systematic
difference between BC-P4P enrollees and nonenrollees are
listed in Appendix Table A2, online only.

Results
Patient demographics are listed in Table 1. A total of 4,528
patients with stage I or II breast cancer were included in this
study. Of these patients, 1,393 were P4P enrollees (30.8%).
Patients in the BC-P4P group were younger and had fewer
comorbidities than those in the non–BC-P4P group, but the
difference in age was minor. There were no statistical differ-
ences between the two groups in disease stage or type of surgery.
Quality of care provided to BC-P4P enrollees was better than
that provided to nonenrollees (0.70 v 0.63; P � .001). BC-P4P
enrollees also tended to be documented as having a higher pro-
portion of negative surgical margins (97.5% v 93.6%; P �
.001), which is another factor related to quality of care received.
In the bivariate analysis, 5-year mortality and recurrence rates
also indicated that outcome in BC-P4P patients was better than
that among nonenrollees. A higher proportion of BC-P4P pa-
tients were also cared for by public hospitals, and a lower pro-
portion were cared for by medical school–affiliated hospitals.

The baseline model (model 1) listed in Table 2 shows that
age, cancer stage, type of surgery, and type of hospital were
related to quality of care received by patients with breast cancer.
However, comorbidity was shown to have no statistical impact
on quality of care. Surgical volume was positively related to
quality of care, although the nonstandardized coefficient is
small. Model 2 shows that after controlling for all other factors,
patients enrolled in the BC-P4P program received better qual-
ity of care than nonenrollees (P � .001). The final model shows
that even after controlling for the propensity score estimated for
potential selection bias within the study sample, patients en-
rolled in the BC-P4P program still received better quality of
care than nonenrollees (P � .001). The magnitude of the effect
of BC-P4P enrollment also increased after controlling for pro-
pensity score.

Table 3 lists results of four Cox proportional hazard models
for 5-year overall survival (models 1 and 2) and recurrence
(models 3 and 4) compared with process quality and BC-P4P
enrollment. Model 1 shows that after controlling for age, stage
of cancer, and surgical margin, type of surgery was not related to
5-year overall survival. Model 2 indicates that after controlling
for propensity score and other factors, quality of care was pos-
itively related to 5-year overall survival (hazard ratio, 0.212;
P � .001), but surgical volume had no statistical impact on
patient survival. Table 2 shows that both BC-P4P enrollment
and surgeons’ surgical volume were related to quality of care
delivered to patients. For that reason, we added two interactions
to quality of care in model 2: surgeons’ surgical volume and
BC-P4P enrollment. Results demonstrate that surgeons’ surgi-
cal volume and its interaction with quality of care had no im-
pact on patient survival when quality of care is controlled for in
the model. After controlling for other factors, BC-P4P enroll-

ment significantly increased 5-year overall survival (odds ratio
[OR], 0.167; P � .003).

Models 3 and 4 show results similar to those of the models
fitted for 5-year survival. Model 1 shows that after controlling
for age and stage of cancer, surgical margin was related to 5-year
recurrence. However, surgical margin was not related to patient
survival in the results of models 1 and 2. Model 4 shows that
patients who received breast-conserving surgery also had a
higher probability of recurrence in 5 years (OR, 1.89; P �
.021). After controlling for propensity score and other factors,
BC-P4P enrollment (OR, 0.370; P � .002) significantly de-
creased probability of 5-year cancer recurrence. Results listed in
Table 3 also show that patients with breast cancer who received
treatment at medical school–affiliated hospitals had better out-
comes than those who were cared for in nonaffiliated hospitals.

Discussion
Although there is still debate on the effect of implementing P4P
programs in health plans,12,19,20,22 this study shows that the
BC-P4P program in Taiwan had a positive effect on outcome of
breast cancer care. Patients enrolled in the BC-P4P program
seemed to receive better quality care and tended to have in-
creased survival and lower recurrence. Although previous stud-
ies have reported on cancer care as part of the aspects monitored
by P4P programs,32-34 to the best of our knowledge, this is the

Table 1. Characteristics of BC-P4P and Non–BC-P4P Patients
in 2003 and 2004

Characteristic

BC-P4P
Patients

(n � 1,393)

Non–BC-P4P
Patients

(n � 3,135)

PNo. % No. %

Age, years .022

Mean 50.0 50.8

SD 11.4 11.6

Comorbidity* .004

Mean 0.185 0.225

SD 0.412 0.448

Quality of care† � .001

Mean 0.706 0.623

SD 0.200 0.210

Stage

I 567 40.7 1,208 38.5 .167

II 826 59.3 1,927 61.5

Breast-conserving surgery 456 32.7 1,047 33.4 .682

Margin free 1,358 97.5 2,935 93.6 � .001

Recurrence (5 year) 189 13.6 539 17.3 .002

Death (5 year) 74 5.3 266 8.5 � .001

Type of hospital

Public 628 45.1 689 22.0 � .001

Medical school affiliated 319 22.9 2,011 64.1 � .001

Abbreviations: BC-P4P, pay-for-performance program for breast cancer care;
SD, standard deviation.
* Measured by the National Cancer Institute comorbidity index.
† Measured by the breast cancer core measure indicators.
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first study to investigate the results of a P4P program specifically
targeting outcome of breast cancer care. Tisnado et al35 used a
population-based cohort of patients with breast cancer in Los
Angeles, CA. They found that only 15% of medical oncologists,
radiation oncologists, and surgeons caring for patients with
breast cancer in the study area were offered financial incentives
for guideline adherence. They also pointed out the need for new
approaches to guide financial incentives for quality of care pro-
vided by specialists. Attending physicians in Taiwan are all em-
ployed by hospitals, and fewer than 1% of hospitals have
physicians contracted from outside the hospital (ie, self-em-
ployed physicians). Financial incentives target hospitals, be-
cause the BNHI compensates hospitals, not physicians directly,
and as such, they can impact physician behavior. This might
not be the case in other countries. Therefore, it is expedient to
evaluate the effect of P4P programs linking financial incentives
to quality of care. Although this might be difficult to do in a
more complex health care delivery system with a multipayer
mix and various payment schemes set for different provider
systems, it is an appropriate method in the case of Taiwan.

This study provides empirical evidence of the positive effect
of P4P programs in hospitals that provide quality care based on
disease-specific performance. People in Taiwan have open ac-
cess to any health care provider, without a referral from a gate-
keeper (eg, general practitioner or family physician). Because
the capitation payment scheme is not applied in Taiwan, a
design to reward hospitals achieving a specific performance
measure covering different diseases and services does not fit the
health care system in Taiwan. Therefore, the BNHI decided to
implement disease-oriented P4P programs. This meant that
compared with a scheme that rewards a comprehensive scope of
clinical performance covering different diseases and services,
disease-oriented P4P programs could design incentives so as to
directly influence provider behavior, improving both quality of
care and treatment outcome in the target population. Mehrotra
et al36 proposed several design features that could improve the
effects of P4P programs, including dividing the lump-sum in-
centive into a series of smaller incentive payments, considering
bonus payments, using deposit contracts rather than withhold-
ing payment, and using tiered absolute thresholds instead of
relative thresholds. The financial incentives of the BC-P4P pro-
gram in Taiwain are similar to these. Unlike the approach ad-
opted in other P4P programs, in which providers can be
rewarded with a bonus after meeting a preset threshold, hospi-
tals that join the BC-P4P program are rewarded for each patient
with breast cancer who completes planned treatments (ie, better
payment than that for a nonenrolled patient). The scaled bonus
rate for different survival years—rather than just rewards for top
performers—encourages hospitals to pursue better treatment
outcome. The design of financial incentives in the BC-P4P
program not only encourages hospitals to do the right thing
every time they provide care for a patient with breast cancer (ie,
better payment for treatment mixes) but also provides an incen-
tive to achieve and maintain performance at the target level (ie,
annual bonus rate for stage-specific survival rate).37 These fea-
tures of the BC-P4P program motivate both hospitals as well as

physicians to provide better quality care, resulting in better
treatment outcome.

The results of this study show that the BC-P4P program has
had a positive effect on outcome of breast cancer care. However,
the number of hospitals participating the program remains lim-
ited. There are several reasons for this; to determine these rea-
sons, we conducted informal interviews with leaders of breast
cancer care teams at several cancer centers. Results of these
interviews indicate that in Taiwan, cooperation between pro-
fessionals in multidisciplinary teams tends to vary widely across
hospitals. Treatment of breast cancer relies greatly on multidis-
ciplinary teamwork, and therefore, some hospitals, especially
those in which multidisciplinary teams are not well coordi-
nated, are concerned that the BC-P4P program could reduce
total payment for an enrolled patient if the patient does not
complete the full care package per the treatment plan. As a
result, some hospitals prefer to retain the original payment
scheme so as to reduce financial risk in the case of incomplete
treatment or overuse of resources because of complications. In
addition, the bonus based on patient survival lacks control by
health care providers with regard to both process and outcome.
This raises the concern that rewards might largely depend on
patient adherence to treatment plans as well as patient life-
style.38 Because patient lifestyle cannot be identified through
claims data, it was not controlled for in this study.

In this study, OR for the interaction of BC-P4P enrollment
and quality of care in the Cox models indicates that for those
patients undergoing treatment with a provider who already de-
livers better quality of care, the effect of BC-P4P enrollment on
patient survival may decrease. On the other hand, hospitals
participating in the BC-P4P program tended to provide better
quality care, so the total effect of BC-P4P enrollment and qual-
ity of care is less than the sum of the effects of the two factors
considered independently. The design of financial incentives
within the BC-P4P program may be cause for some concern. All
eligible hospitals must reach the same goal to receive a bonus
payment. Although results shows that BC-P4P enrollment still
had a positive effect when controlling for the interaction be-
tween quality of care and BC-P4P enrollment, the BC-P4P
program may reward hospitals for performance even though
they had already performed better before joining the BC-P4P
program.39 The goal of the incentives is to encourage providers
to improve the quality of care they provide, not to reward hos-
pitals that already have a good level of care.40 Thus, financial
incentives for hospitals already doing well need to be redesigned
such that these hospitals are rewarded for degree of improve-
ment. This issue needs to be addressed if the BC-P4P program
is to attract more participants.

There are several limitations in this study that need to be
addressed. The BNHI allowed hospitals to join the program on
a voluntary basis. This nonrandom selection of participating
hospitals may have biased the results of our study. The data used
in this study reflect only hospitals eligible to report to the
TCDB, which means they must have a high volume of patients
with cancer (at least 500 cases annually, including all sites of
cancer), and this may therefore limit generalizability of the re-
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sults. Although the sample of patients with newly diagnosed
breast cancer reported to the TCDB represents more than 80%
of total incident cases in Taiwan, the remaining patients re-
ceived care from other hospitals with relatively lower case vol-
umes. Because the TCDB started to collect data close to the
time that the BC-P4P was initiated, the data used in this study
do not include patients with breast cancer who were diagnosed
and treated before the start of the BC-P4P program. A before
and after comparison of each hospital that joined would be
nearly impossible. This prevents evaluation of any direct
changes in quality of care and outcome as a result of the pro-
gram. Patient lifestyle could not be identified from the claims
data and thus was not taken into account in this study, although
it might have affected treatment outcome.

This study provides additional empirical support for the
incentive design of P4P programs to improve both process and
outcome of care. It is also strongly suggested that the BNHI,
hospital administrators, and medical professionals of multidis-
ciplinary breast cancer care teams arrive at a method for work-
ing together as a cohesive team so that they can maximize
hospital participation in the BC-P4P program.

Accepted for publication on April 4, 2011.

Acknowledgment
Supported by Grant No. DOH96-NH-1003 from the Bureau of National
Health Insurance and Grants No. DOH99-TD-B-111-001 and DOH100-

TD-B-111-001 from the Science and Technology Unit, Department of
Health, Taiwan. The data used in this study were provided by the Bureau of
Health Promotion, Department of Health, Taiwan (Taiwan Cancer Registry
Project). We also thank Roger Haesevoets for proofreading the manuscript
for English.

Authors’ Disclosures of Potential Conflicts of Interest
The authors indicated no conflicts of interest.

Author Contributions
Conception and design: Raymond N.C. Kuo, Kuo-Piao Chung,
Mei-Shu Lai

Financial support: Mei-Shu Lai

Administrative support: Mei-Shu Lai

Collection and assembly of data: Kuo-Piao Chung

Data analysis and interpretation: Raymond N.C. Kuo, Kuo-Piao
Chung

Manuscript writing: Raymond N.C. Kuo, Kuo-Piao Chung, Mei-Shu
Lai

Final approval of manuscript: Raymond N.C. Kuo, Kuo-Piao Chung,
Mei-Shu Lai

Corresponding author: Mei-Shu Lai, MD, PhD, Graduate Institute of
Epidemiology and Preventive Medicine, 826R, No. 17 Syujhou Rd, Tai-
pei City, Taiwan TW 100; e-mail: mslai@cph.ntu.edu.tw.

DOI: 10.1200/JOP.2011.000314

References
1. Van Herck P, De Smedt D, Annemans L, et al: Systematic review: Effects,
design choices, and context of pay-for-performance in health care. BMC Health
Serv Res 10:247, 2010

2. Robinson JC: Theory and practice in the design of physician payment incen-
tives. Milbank Q 79:149-177, 2001

3. Christianson JB, Knutson DJ, Mozze RS: Physician pay-for-performance: Im-
plementation and research issues. J Gen Intern Med 21:S9-S13, 2006 (suppl 2)

4. Magnus SA: Physicians’ financial incentives in five dimensions: A conceptual
framework for HMO managers. Health Care Manage Rev 24:57-72, 1999

5. Pay-for-performance programs show quality improvements. Capitation
Manag Rep 12:82-84, 2005

6. Looking at lessons on quality from the Medicare pay-for-performance hospital
demonstration. Qual Lett Healthc Lead 17:2-3, 5-13, 2005

7. Trisolini M, Kautter J, Pope GC, et al: Physician Group Practice Demonstration
Quality Measurement and Reporting Specifications, Version 2. http://www.cms.
hhs.gov/DemoProjectsEvalRpts/downloads/Quality_Specs_Report.pdf

8. McDermott S, Williams T: Advancing Quality Through Collaboration: The Cal-
ifornia Pay for Performance Program: A Report on the First Five Years and a
Strategic Plan for the Next Five Years. Integrated Healthcare Association, Oak-
land, CA, 2006

9. The Leapfrog Group: Profiles of Organizations Using Quality Incentives: Executive
Summary. http://www.leapfroggroup.org/media/file/Leapfrog-Profiles_Organizations_
Using_Incentives.pdf

10. Galvin RS, Delbanco S, Milstein A, et al: Has the Leapfrog Group had an
impact on the health care market? Health Aff (Millwood) 24:228-233, 2005

11. Institute of Medicine recommends new P4P system for Medicare. Healthcare
Benchmarks Qual Improv 13:133-137, 2006

12. Campbell S, Reeves D, Kontopantelis E, et al: Quality of primary care in
England with the introduction of pay for performance. N Engl J Med 357:181-190,
2007

13. Abel P, Esmail A: Performance pay remuneration for consultants in the NHS:
Is the current system fair and fit for purpose? J R Soc Med 99:487-493, 2006

14. Pay for performance: An information paper for Georgia physicians. J Med
Assoc Ga 96:20-23, 2007

15. Study casts new doubt on effectiveness of P4P. Healthcare Benchmarks
Qual Improv 14:88-89, 2007

16. Buetow S: Pay-for-performance in New Zealand primary health care. J Health
Organ Manag 22:36-47, 2008

17. McNamara P: Quality-based payment: Six case examples. Int J Qual Health
Care 17:357-362, 2005

18. Hindle D, Kalanj K: New general practitioner payment formula in Croatia: Is it
consistent with worldwide trends? Croat Med J 45:604-610, 2004

19. Petersen LA, Woodard LD, Urech T, et al: Does pay-for-performance improve
the quality of health care? Ann Intern Med 145:265-272, 2006

20. Doran T, Fullwood C, Gravelle H, et al: Pay-for-performance programs in
family practices in the United Kingdom. N Engl J Med 355:375-384, 2006

21. Lindenauer PK, Remus D, Roman S, et al: Public reporting and pay for
performance in hospital quality improvement. N Engl J Med 356:486-496, 2007

22. Glickman SW, Ou FS, DeLong ER, et al: Pay for performance, quality of care,
and outcomes in acute myocardial infarction. JAMA 297:2373-2380, 2007

23. Lee TT, Cheng SH, Chen CC, et al: A pay-for-performance program for
diabetes care in Taiwan: A preliminary assessment. Am J Manag Care 16:65-69,
2010

24. Li YH, Tsai WC, Khan M, et al: The effects of pay-for-performance on tuber-
culosis treatment in Taiwan. Health Policy Plan 25:334-341, 2010

25. Chung KP, Lai MS, Cheng SH, et al: Organization-based performance mea-
sures of cancer care quality: Core measure development for breast cancer in
Taiwan. Eur J Cancer Care 17:5-18, 2008

26. Bickell NA, Chassin MR: Determining the quality of breast cancer care: Do
tumor registries measure up? Ann Intern Med 132:705-710, 2000

27. Brown ML, Hankey BF, Ballard-Barbash R: Measuring the quality of breast
cancer care. Ann Intern Med 133:920-920, 2000

28. Malin JL, Kahn KL, Adams J, et al: Validity of cancer registry data for mea-
suring the quality of breast cancer care. J Natl Cancer Inst 94:835-844, 2002

29. Klabunde CN, Harlan LC, Warren JL: Data sources for measuring comorbid-
ity: A comparison of hospital records and medicare claims for cancer patients.
Med Care 44:921-928, 2006

Kuo et alKuo et al

e14s JOURNAL OF ONCOLOGY PRACTICE • VOL. 7, ISSUE 3S Copyright © 2011 by American Society of Clinical Oncology and
Managed Care & Healthcare Communications, LLC

http://www.cms.hhs.gov/DemoProjectsEvalRpts/downloads/Quality_Specs_Report.pdf
http://www.cms.hhs.gov/DemoProjectsEvalRpts/downloads/Quality_Specs_Report.pdf
http://www.leapfroggroup.org/media/file/Leapfrog-Profiles_Organizations_Using_Incentives.pdf
http://www.leapfroggroup.org/media/file/Leapfrog-Profiles_Organizations_Using_Incentives.pdf


30. Klabunde CN, Legler JM, Warren JL, et al: A refined comorbidity measure-
ment algorithm for claims-based studies of breast, prostate, colorectal, and lung
cancer patients. Ann Epidemiol 17:584-590, 2007

31. Klabunde CN, Potosky AL, Legler JM, et al: Development of a comorbidity
index using physician claims data. J Clin Epidemiol 53:1258-1267, 2000

32. Rosenthal MB, Frank RG, Li Z, et al: Early experience with pay-for-perfor-
mance: From concept to practice. JAMA 294:1788-1793, 2005

33. Lester H, Schmittdiel J, Selby J, et al: The impact of removing financial
incentives from clinical quality indicators: Longitudinal analysis of four Kaiser Per-
manente indicators. BMJ 340:c1898, 2010

34. Sabatino SA, Habarta N, Baron RC, et al: Interventions to increase recom-
mendation and delivery of screening for breast, cervical, and colorectal cancers by
healthcare providers: Systematic reviews of provider assessment and feedback
and provider incentives. Am J Prev Med 35:S67-S74, 2008 (suppl 1)

35. Tisnado DM, Rose-Ash DE, Malin JL, et al: Financial incentives for quality in
breast cancer care. Am J Manag Care 14:457-466, 2008

36. Mehrotra A, Sorbero ME, Damberg CL: Using the lessons of behavioral
economics to design more effective pay-for-performance programs. Am J Manag
Care 16:497-503, 2010

37. Werner RM, Dudley RA: Making the ‘pay’ matter in pay-for-performance:
Implications for payment strategies. Health Aff (Millwood) 28:1498-1508, 2009

38. Bokhour BG, Burgess JF Jr, Hook JM, et al: Incentive implementation in
physician practices: A qualitative study of practice executive perspectives on pay
for performance. Med Care Res Rev 63:73S-95S, 2006 (suppl 1)

39. Rosenthal MB, Frank RG, Li ZH, et al: Early experience with pay-for-perfor-
mance: From concept to practice. JAMA 294:1788-1793, 2005

40. Birkmeyer NJ, Birkmeyer JD: Strategies for improving surgical quality: Should
payers reward excellence or effort? N Engl J Med 354:864-870, 2006

Appendix

Table A1. Stage-Specific Survival Rates for Annual Bonus

Pathology
Staging

Year (%)

1 2 3 4 5

0 (disease free) 97 94 93 93 93

I (disease free) 97 93 89 88 86

II (disease free) 95 86 80 78 75

III (disease free) 85 70 50 45 40

IV (overall) 64 33 23 18 10

Bonus* 2 3 4 6 7

* Percentage of total fee claimed for patients meeting bonus criteria and receiving a complete treatment mix as first course of treatment.

Table A2. Estimation of Propensity Scores

Variable List

Age

Breast cancer stage (stage I or II)

Diagnosis-based comorbidities, measured by Elixhauser index (31 comorbidities)

Medication-based comorbidities, measured by revised chronic disease score (32 classes of prescribed medications)
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