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Quality and Outcomes

Patient Outcomes and Evidence-Based
Medicine in a Preferred Provider
Organization Setting: A Six-Year
Evaluation of a Physician Pay-for-
Performance Program

Amanda S. Gilmore, Yingxu Zhao, Ning Kang, Kira L. Ryskina,
Antonio P Legorreta, Deborah A. Taira, and Richard S. Chung

Objective. To determine whether health plan members who saw physicians partic-
ipating in a quality-based incentive program in a preferred provider organization (PPO)
setting received recommended care over time compared with patients who saw phy-
sicians who did not participate in the incentive program, as per 11 evidence-based
quality indicators.

Data Sources/Study Setting. Administrative claims data for PPO members of a
large nonprofit health plan in Hawaii collected over a 6-year period after the program
was first implemented.

Study Design. An observational study allowing for multiple member records within
and across years. Levels of recommended care received by members who visited phy-
sicians who did or did not participate in a quality incentive program were compared,
after controlling for other member characteristics and the member’s total number of
annual office visits.

Data Collection. Data for all PPO enrollees eligible for at least one of the 11 quality
indicators in at least 1 year were collected.

Principal Findings. We found a consistent, positive association between having seen
only program-participating providers and receiving recommended care for all 6 years
with odds ratios ranging from 1.06 to 1.27 (95 percent confidence interval: 1.03-1.08,
1.09-1.40).

Conclusions. Physician reimbursement models built upon evidence-based quality
of care metrics may positively affect whether or not a patient receives high quality,
recommended care.
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Within the past decade, several Institute of Medicine (IOM) reports have
recommended quality-based incentive programs as effective tools to improve
quality of care (Kohn, Corrigan, and Donaldson 2000; IOM 2001; Corrigan,
Eden, and Smith 2002). In response, many health plans, as well as the Centers
for Medicare and Medicaid Services (CMS), have turned their focus to mea-
sures that evaluate physician performance in various aspects of care quality
such as patient satisfaction and processes of care (CMS 2003; Casalino et al.
2003; Webber 2005). While the programs have produced an abundance of
anecdotal evidence suggesting that performance-based reimbursement can
affect physician behavior (Morrow, Gooding, and Clark 1995; Fairbrother et
al. 1999; Forsberg, Axelsson, and Arnetz 2001; Amundson et al. 2003; Roski
et al. 2003), the majority of the programs were implemented in a health
maintenance organization (HMO) setting (Levin-Scherz, DeVita, and Timbie
2005; Rosenthal et al. 2005), where evaluation of physician adherence to
clinical guidelines is easier to make (Sommers and Wholey 2003), compared
with a preferred provider organization (PPO) setting, where responsibility for
patient care is more likely to be shared between multiple physicians because
patients have freedom to see providers without referral. In addition, HMO
plans are more likely to have systematic interventions to improve care pro-
cesses and outcomes, such as reminders, benefit coverage for screenings, and
disease management programs (Casalino et al. 2003), which may contribute to
increased adherence to guidelines (Carlisle et al. 1992; Merrill et al. 1999). On
the other hand, compared with capitated provider reimbursement in HMO
plans, reimbursement arrangements in PPO plans may be better aligned with
incentive programs aimed at improving compliance with guidelines that en-
courage appropriate utilization of certain services (e.g., follow-up, laboratory
test, etc.), where base compensation and incentive bonus share common di-
rection (Dudley 2005).

Because PPO structure poses multiple challenges to measurement of
provider service quality, the effectiveness of incentive programs on quality of
care in a PPO setting has been less rigorously studied despite the increasing
role of PPOs as the plan of choice in the United States (Hellinger 1998). This
study expands upon the current literature by evaluating the quality of care
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provided by physicians who participated in a novel PPO-based quality in-
centive program executed by a large nonprofit health plan in Hawaii. We
examined whether the quality of care received by patients who visited only
physicians who participated in the incentive program improved over a 6-year
period compared with patients who visited only physicians who did not par-
ticipate in the program.

METHODS
Background: The Incentive Program

Hawaii Medical Services Association (HMSA)—Blue Cross Blue Shield of
Hawaii—is the largest provider of health care coverage in Hawaii, ensuring
approximately half the state’s population, with more than 65 percent of
HMSA members electing PPO coverage. HMSA PPO network includes ap-
proximately 95 percent of physicians in Hawaii.

In 1998, HMSA launched a physician incentive program to encourage
the delivery of high-quality and cost-effective medical care to the health plan’s
PPO members. General characteristics of the Physician Quality and Service
Recognition (PQSR) program have been previously described by Chung et al.
(2004). Information about the PQSR program was widely disseminated to
Hawaii physicians and professional societies via mass mailing and town and
specialty group meetings to encourage participation. Participation in the
PQSR program was voluntary (physicians had the option to sign up for this
program or not, with the understanding that they would be scored relative to
their peers and may qualify for a bonus payment based on performance), and
physician enrollment was renewed on an annual basis. Each year, physicians
with an active PPO contract who were newly eligible to participate and those
who chose not to participate in the previous year received an invitation letter
from HMSA.

Physician participation in the incentive program increased considerably
since the program’s inception: from 50.4 percent of eligible providers in 1998
to 77.7 percent participating in 2003 (see Table 2). All major physician spe-
cialties were eligible for participation in the PQSR program. As with overall
physician participation in the PQSR program, program participation for most
specialty subgroups increased over the study period, with an average increase
of approximately 28 percentage points between years 1998 and 2003. In the
first year after program implementation (1998), the same proportion of gen-
eralists and specialists participated in the program (30 and 29 percent,
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respectively). By 2003, a significantly greater proportion of specialists compared
with generalists participated in the program (59 versus 50 percent, p<.0001).

To participate in the program, physicians were required to fill out an
agreement enrollment form that acknowledges the voluntary nature of en-
rollment and the conditions of award payment. Physicians also received a
manual of program operations that included indicator specifications and other
logistic information with each year’s final report. The PQSR program includ-
ed four components: clinical performance metrics (board certification, overall
member satisfaction rating, and performance on a set of quality indicators
measurable by administrative claims data), patient satisfaction (member rating
of access to care, communication, and medical services provided by physi-
cian), business operations (use of electronic records and participation in mul-
tiple HMSA health plans), and practice patterns (medical and drug utilization).
In an annual provider satisfaction survey, physicians scored the clinical quality
indicators, which are the focus of this study, a 3.9 on a scale of 1-5 in terms of
their influence on practice behavior (a rating of 5 indicated the highest level of
influence).

The quality indicators examined here are specialty-specific, evidence
based, and adapted from existing and widely accepted national clinical guide-
lines and other available scientific and peer-reviewed literature. Several of the
indicators overlap with the Health Plan Employer Data and Information Set
(HEDIS") indicators (N CQA 1999-2001), as well as with the priority areas
identified by IOM as crucial in improving health care quality in its 2003 report
(Adams and Corrigan 2003). The indicators were clearly defined with strict
inclusion and exclusion specifications to target the appropriate patient pop-
ulation using administrative claims data.

Because members enrolled in a PPO plan were not assigned a primary
care provider by the health plan and were free to seek care from specialists
without a referral, the PQSR program adopted a team-oriented approach to
appropriately attribute the receipt of recommended care by the member to
physicians. For each quality indicator, all physicians of applicable specialty
who had recorded a medical encounter with the member were evaluated for
the medical care delivered to the member in that measurement period. In
other words, PPO physicians’ patient populations typically overlapped with
other physicians; hence, several physicians could receive credit for care
delivered to one member. Only physicians of applicable specialties with 15 or
more denominator patients were scored for each indicator.

Eleven of the first 12 quality indicators originally implemented as part of
the PQSR program were chosen for evaluation because data were available
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for all 6 years; because the indicators applied to the widest denominator
populations; and because they were clinically meaningful. These indicators
measured: (1) breast cancer screening, (2) cervical cancer screening, (3) he-
moglobin Alc (HbAlc) testing for members with diabetes, (4) colorectal can-
cer screening, (5) continuity of supply of antihypertensive drugs, (6) continuity
of supply of lipid lowering drugs, (7) retinal exam for members with diabetes,
(8) childhood varicella-zoster virus (VZV) immunizations, (9) childhood mea-
sles, mumps, and rubella (MMR) immunizations, (10) use of angiotensin-con-
verting enzyme (ACE) inhibitor in congestive heart failure (CHF), and (11) use
of long-term control drugs for asthma. Criteria for each indicator are further
described in Table 1. A 12th indicator, measuring complications after cataract
surgery, was excluded from the study because the vast majority of plan mem-
bers who qualified for this measure visited program-participating physicians,
thus making a meaningful comparison between program-participating and
nonparticipating physicians unfeasible.

Physicians who chose to participate in the PQSR program were com-
pensated with a direct financial reward that was calculated by ranking each
practitioner’s overall score on all program components relative to the scores of
other participating practitioners that fall into the same attainable score range.
Based on the percentile ranking among all physicians, the monetary reward
ranged from 1 to 5 percent of the physician’s base professional fees in 1998-
2001, and was increased to 7.5 percent in 2002-2003. The average payment to
participating physicians increased from $2,428 to $4,785 over the 6-year pe-
riod. This change reflected an increase in the program budget and the addition
of a bonus payment for improvement in performance rate starting in 2001.
General characteristics of the POQSR program for 1998-2003 are summarized
in Table 2.

Along with the financial incentive, participating physicians received a
detailed report including performance rate, percentile rank relative to other
participating physicians of applicable specialties, and the median rate for each
quality indicator. The report also included feedback on physician perfor-
mance in patient satisfaction, business operations, and practice pattern com-
ponents of the PQSR program. Physicians could also request the names of
their patients who accounted for the numerator (members who received rec-
ommended care) and denominator (members who were eligible to receive
recommended care) in each quality indicator computed for the individual
physician.

Wide acceptance of the program by physicians and high enrollment
rates were achieved through a focused effort on the part of HMSA to maintain
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close contact with physicians and local professional associations throughout
the initial program implementation, as well as via satisfaction surveys, and an
annual review of the program. Recent survey results indicated that more than
half of participating physicians were “satisfied” or “very satisfied” with the
concept of pay for performance. Also, Hawaii physicians and specialty asso-
ciations participated in annual review of the quality indicators and provided
feedback in the selection of indicators for the PQSR program. Transparency of
the methods used to determine performance rates and translate the rates into a
financial incentive amount was maintained via a public website.

Data

Administrative claims data provided by HMSA were analyzed in this study.
Data were collected annually for 6 years starting with the first year of program
implementation (1998-2003). The overall enrolled PPO membership during
the study period consisted of approximately one-half of a million members.
The claims database contained membership information, pharmacy claims,
and line-item inpatient, emergency department, and outpatient service claims.
Specifically, the following data elements were available: member demo-
graphics, such as age, gender, and enrollment history; inpatient uniform bill-
ing (UB-92) data including principal and secondary International Classification
of Diseases, Ninth Revision, Clinical Modification (ICD-9) diagnosis and procedure
codes (ICD-9 2001), and admission and discharge dates; outpatient data in-
cluding Health Care Financing Administration (HCFA 1500) information,
principal and secondary ICD-9 diagnosis codes, Current Procedural Terminology,
Fourth Edition (CPT-4) codes (AMA 1999), and date of service; and pharmacy
data including generic and brand name, therapeutic class or generic product
identifier, National Drug Code (NDC), and prescription fill date and days
supply.

Poor data quality remains a typical concern of measuring clinical per-
formance using administrative claims data (Greenberg 2001; Smith and Scan-
lon 2001). While the primary purpose of the claims data used in this study was
provider reimbursement, several characteristics of this health plan’s database
address some of the concerns including the availability of complete enroll-
ment data for eligible members (primary subscribers as well as dependents)
and comprehensive coverage of all services measured in the PQSR program
quality indicators under the PPO benefit. In addition, given that physician
services are reimbursed on a transaction basis in a PPO model, the utility of
administrative claims data for analysis was likely increased, as compared with,
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say, a capitated model. These characteristics applied to all claims data sub-
mitted by physicians to HMSA, hence, there was no indication that data col-
lection quality varied between participating and nonparticipating providers.

Statistical Analysis

The member was the unit of analysis. The study outcome—receipt of recom-

(Cl”

mended care—was measured as a binary variable coded if the member
received recommended care for a specific indicator and “0” if the member did
not receive recommended care. Hence, each member could have multiple
records for each year as well as across years depending on the number of
applicable indicators.

Members were stratified into three mutually exclusive groups based on
physician visits during each year: those who visited only program-participat-
ing physicians, those who visited only nonparticipating physicians, and those
who visited both participating and nonparticipating physicians in the same
year. As only physicians of applicable specialties were evaluated for each
quality indicator, visits to participating, visits to nonparticipating, or visits to
both types of physicians were flagged only if the member saw a corresponding
physician of applicable specialty. For example, visits to an obstetrician were
considered whereas visits to a surgeon were not considered when determining
applicable physician visits for the breast cancer screening indicator, even if
those visits occurred during the measurement period. We chose this strati-
fication to make one clean comparison between members who visited only
participating physicians and members who visited only nonparticipating phy-
sicians, as well as between members who visited both types of physicians and
members who visited only nonparticipating physicians, acknowledging that
the latter relationship was likely to be weaker.

Time was included in the model using a discrete variable ranging from
0 to 5 for program years 1998-2003, respectively. A quadratic term was also
included to account for the nonlinear trend in the data over time. The re-
gressor of interest was the group by program year interaction terms, where the
reference group was comprised of members with visits to only nonparticipat-
ing physicians. Other independent variables included member age and sex,
and total number of physician office visits in a given program year. Total
number of physician office visits and group assignment were treated as time-
varying factors.

A generalized estimating equation (GEE) approach was used to account
for the intraclass correlation between repeated observations for the same
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individual (Liang and Zeger 1986). GEE is a nonparametric method that ad-
justs the variance using a working matrix of correlation coefficients to account
for the correlation between observations and was employed using a logit link
function and a binomial distribution assuming an autoregressive or indepen-
dent correlation structure.

In an effort to address the potential bias of self-selection into the program
at the physician level, the previous year’s rates of performance between phy-
sicians who chose not to join and physicians who chose to join the program for
the first time in a given year were compared for each indicator using the
Satterthwaite #test. Performance rates of the physicians who chose to join
the program in the first year and the rates of the physicians who did notjoin the
program in the first year were also compared.

The p-values (<.05) were considered statistically significant. SAS" Pro-
prietary Software, Release 8.2 (SAS Institute Inc., Cary, NC) and STATA
(Statacorp 2003) were used for all statistical analyses.

RESULTS

The number of members eligible for at least one of the 11 indicators in the first
program year was 222,213, which remained relatively stable over the study
period. The proportion of eligible members who visited only program-par-
ticipating physicians increased by 7 percent during the 6-year study period
whereas the proportion of members who visited nonparticipating physicians
dropped by 13 percentage points. The number of members visiting both
program-participating and nonparticipating physicians increased by 6 percent
over the study period.

Across all program years, members who visited only program-partic-
ipating physicians had significantly higher odds (odds ratio [OR] = 1.06-1.27;
95 percent confidence interval [CI]: 1.03-1.08, 1.09-1.40) of receiving rec-
ommended care as measured by the 11 indicators compared with members
who visited only nonparticipating physicians (Figure 1). For the members who
visited both program-participating and nonparticipating providers, the odds
of receiving recommended care decreased from 1.04 to 0.96 between 1998
and 2003, as compared with members who visited only nonparticipating pro-
viders. In general, members who were older or male were less likely to receive
recommended care whereas members with more physician office visits were
more likely to receive recommended care (Table 3).
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Figure 1: Odds of Receiving Recommended Care over Time.
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To account for potential selection bias, physician performance rates
were compared between physicians who joined the program and those who
did not join the program in the first year. In the following years, the previous
year’s performance rates were compared for physicians who joined the pro-
gram for the first time versus those who did not join the program in a given

Table3: GEE Regression Coefficients Representing Change in Likelihood
of Receiving Recommended Care as per 11 Quality Indicators*

Odds 95% Confidence
Variable Coefficient” Ratio Interval
Age —-0.015 0.99 —0.0152, —0.0149
Female 0.21 1.23 0.219, 0.209,
Only participating physicians 0.086 1.09 0.100, 0.072
Both participating and nonparticipating 0.042 1.04 0.057, 0.029
physicians
Only nonparticipating physicians Reference
Total number of visits 0.284 1.33 0.281, 0.286
Year 0.059 1.06 0.051, 0.068
Quadratic year —0.011 0.99 —0.012, —0.009
Yearonly participating physicians —0.039 0.96 —0.029, —0.049
Year'both participating and nonparticipating —0.017 0.98 —0.012, —0.022
physicians
Quadratic yearfonly participating physicians 0.014 1.01 0.016, 0.012

*A total of 3,257,645 observations were included in the model. Clustering occurred at the patient

level.
Al coefficients were significant at p<.001.
GEE, generalized estimating equations.
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year. In the first program year, unadjusted comparisons of physician perfor-
mance rates by indicator yielded similar rates for nine of the 11 indicators.
Physicians who joined the program in the first year had significantly higher
performance rates for use of ACE inhibitor in CHF (48 versus 42 percent,
p=.003) and breast cancer screening (57 versus 53 percent, p=.009) com-
pared with those who did not join the program.

In the subsequent years, physicians who joined the program for the first
time in a given year had higher previous year’s performance rates compared
with physicians who did not join the program for the following indicators:
colorectal cancer screening (27 versus 21 percent, p=.03), cervical cancer
screening (6 versus 58 percent, p = .03), and breast cancer screening (59 versus
51 percent, p=.003) for physicians who joined for the first time in 1999;
cervical cancer screening (59 versus 53 percent, p=.04) and MMR vaccine
(88 versus 78 percent, p = .04) for 2000; HbAlc testing among members with
diabetes for 2001 (68 versus 56 percent, p = .02); colorectal cancer screening
(25 versus 20 percent, p=.03), retinal exam for members with diabetes (48
versus 41 percent, p=.04), and breast cancer screening (6 versus 53 percent,
p=.001) for 2002; and use of long-term control drugs for asthma (86 versus 78
percent, p = .04) and breast cancer screening (62 versus 54 percent, p = .04) for
2003. In 1999, performance rates for the retinal exam for members with
diabetes indicator were significantly lower for physicians who joined the pro-
gram in the following year compared with those who did not join (30 versus 38
percent, p=.01).

DISCUSSION

Recent studies found considerable evidence of serious deficiencies in the
quality of care delivered to the U.S. population ( Jencks et al. 2000; McGlynn
etal. 2003; NCQA 2003), indicating an urgent need for an innovative solution.
This patient-centered evaluation of a quality-based physician incentive pro-
gram implemented in a PPO setting revealed a positive association between
the quality of care delivered to plan members and whether they received care
from a program-participating physician. Moreover, the association grew
stronger in later years when members who visited only program-participating
physicians were compared with members who visited only nonparticipating
physicians. Altogether, these findings suggest that a quality-based financial
incentive program aimed to improve the quality of care delivered to health
plan members through differential quality-based reimbursement payments
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to the participating physicians can significantly improve the quality of care
provided to the member population, as measured by these 11 indicators.

We observed a negative trend in the association between the quality of
care and the group of patients who saw both PQSR-participating and non-
participating physicians. While the association was nonsignificant in 2000
2002, the meaning of this finding is unclear. It is possible that the trend is a
by-product of increasing physician participation in the program over time.
Physician participation increased from about 50 percent in the first year to 78
percent in year 2003. As more physicians became PQSR-participants, it was
increasingly more likely that patients who saw both participating and non-
participating providers were the patients encountering the health care system
more frequently than those in the “only” groups or those in the “both” group
in the prior year. It is possible that these patients who saw both types of
providers (participating and nonparticipating) were either receiving less co-
ordinated care or had a greater disease burden compared with the patients in
the “only” groups or compared with those in the “both” group in the previous
years. Future studies will assess performance of the “both” group more closely
over time in light of this hypothesis.

While physician performance on the quality indicators is the major
component of the incentive program, other components of the program in-
clude board certification, patient satisfaction, business operations (e.g., use of
electronic records), and measures of efficiency. This analysis evaluated wheth-
er or not there has been an effect associated with the overall program, but does
not evaluate specific mechanism of influence. Further research is necessary to
isolate the relative impact of the quality indicators versus other components of
the program as well as the effect of financial incentives versus educational or
awareness aspects of the program (Chassin 2005). For instance, several of
the indicators used in the program overlap with the HEDIS" measures, which
record an overall positive trend toward better performance and awareness of
quality issues (NCQA 2003). In general, however, our approach accounts for
any systemic events during the 6 years after program implementation that
equally affected both the intervention and comparison groups (such as disease
management or reminder programs implemented across the health plan
population).

Data were not available for years before program implementation, pre-
cluding a comparison of pre- and postimplementation trends. Hence, we
could not evaluate whether the trends observed postimplementation existed
before the program was implemented. In addition, while several character-
istics of this claims database suggest that the data were generally complete,
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certain potential biases inherent in claims data should be mentioned. These
include coding variation between providers, time lag between receipt of ser-
vice and claim processing, and missing data, especially in fields not relevant
to reimbursement or potentially sensitive information due to confidentiality
concerns (Smith and Scanlon 2001). Furthermore, vaccination claims might
be underreported because of free vaccine serum supplies from public sources
(Levin-Scherz, DeVita, and Timbie 2005). Generally, however, only those
factors that differentially affected the intervention and comparison groups
could bias the results.

The potential effect of selection bias was considered as physicians who
typically follow recommended guidelines might have chosen to enroll in the
program each consecutive year thereby mitigating a detectable overall change
in the rates of recommended care delivery (Chassin 2005). Although the real-
world naturalistic set-up of the program made it difficult to control for this
potential selection bias, a separate analysis was performed to determine
whether better performing physicians were self-selecting into the program.
The results revealed that for a majority of the indicators, physicians who joined
the program in a given year did not perform significantly better in the previous
year than the physicians who decided not to join the program. Less than a
quarter of eligible physicians chose not to participate in the incentive program
in 2003. Implementing mandatory program participation for all physicians
contracting with the health plan would likely address the issue of selection
bias.

Itis important to place these findings in light of other evaluations of pay-
for-performance programs. Unfortunately, most interventions of pay-for-per-
formance programs have been conducted in the HMO setting (Levin-Scherz,
DeVita, and Timbie 2005; Rosenthal et al. 2005), which is characterized
by several important distinctions from the PPO setting. The current study is
unique in that it was implemented in a PPO plan, where members were not
assigned a “gate-keeper” primary care provider. This important characteristic
of the current study may have strong influence on the results, as the base
compensation arrangements in PPO plans may in fact reinforce the pay-for-
performance incentives that encourage appropriate utilization of certain ser-
vices (e.g., follow-up, laboratory test, etc.) (Dudley 2005). Furthermore, the
PPO plan structure complicated physician attribution of patient care, dictating
a more “generous” attribution. Because patients had free access to any PPO
network physician without referral, any physician of applicable specialties
who came into contact with the patient was credited for the care the patient
received, whether or not the physician actually provided the care. Further
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analysis of the extent of such “cross-subsidizing” within this attribution ar-
rangement and its impact on quality of care is in order.

Rosenthal et al. (2005) observed similar improvement in clinical quality
scores on select three indicators for both a physician network that offered a
financial reward and a contemporaneous physician network that did not re-
ceive an incentive. Within the pay-for-performance network, physician groups
with higher performance at baseline received a disproportional larger per-
centage of the overall incentive budget (Rosenthal et al. 2005). While we
similarly observed positive trends both for patients with visits to nonpartic-
ipating and for patients with visits to both participating and nonparticipating
providers, our analysis controlled for any baseline temporal trends by includ-
ing a local control group (nonparticipating providers). Levin-Scherz, DeVita,
and Timbie (2005) observed mixed results in an HMO-based incentive pro-
gram focused on diabetes and asthma measures: improvement was observed
for some of the indicators compared with regional and national benchmarks.
As in the Rosenthal study, the incentive program employed network-wide
performance targets and measured outcomes at the physician-group level. The
PQSR program evaluated in this study rewarded superior performance rel-
ative to provider peers within the program, but also included an improvement
bonus to reward improved performance compared with previous year. This
key difference in the study design may also help explain the difference in
results generated by this study. Furthermore, our study employed a local
control group with similar characteristics of health plan and patient popula-
tions in both control and treatment group, longer follow-up time, and a more
extensive/different set of quality indicators, which are all important factors
affecting outcomes (Dudley 2005).

The rate of indicator compliance varied considerably across indicators at
baseline. For example, 53 percent of eligible women were receiving a screen-
ing mammogram in 1998, whereas 69 percent of members with diabetes were
receiving at least one HbAlc test in the same year. As a result, one might
expect the aggregate effect of these indicators to be somewhat diluted, given
different capacities for improvement. Despite these indicator-specific limita-
tions, a consistent, positive association between visiting program-participating
physicians and receiving recommended care was demonstrated for this PPO
plan member population at the aggregate level during each of the 6 program
years, thus supporting the study findings and conclusions.

While this evaluation provides evidence of the utility of the incentive
program in positively affecting the quality of health care delivery over
time, further evaluation of the individual indicators should be conducted to
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determine whether some indicators are more effective than others. In addi-
tion, although this program was designed and implemented under real-world
conditions, further analysis is needed to test the generalizability of this pro-
gram to other populations. While this plan’s position as the largest provider of
health care coverage in the state of Hawaii improved its ability to influence
physician behavior, it is unclear whether the same results could be expected
by a health plan that does not contribute as large a share of physician com-
pensation. Also, a study examining the amount of financial incentive that is
most effective for achieving targeted levels of recommended patient care re-
mains an important area of future research.

Furthermore, issues pertinent to any quality-based performance pro-
gram must be considered and warrant careful interpretation of the findings.
Performance-based metrics generally do not fully consider the member’s
severity of disease and individual preferences for tests and treatment when
evaluating actions taken by the provider (Walter et al. 2004). Program per-
formance rates for each physician may be biased with respect to the physi-
cian’s patient case mix. The program uses relative indicator-specific physician
ranking in bonus amount calculations, rather than implementing strict system-
wide target rates. The relative ranking approach accounts for indicator-specific
patient compliance and severity of disease differences, but does not account
for any differences specific to a physician’s patient case mix.

Patient compliance is an important factor in the measurement of phy-
sician quality based on receipt of care by the patient. The low compliance rates
of certain indicators such as colorectal and cervical cancer screening across
years were probably due in large part to patient preference that outweighed
physician recommendations. Quality indicators that require a visit to a spe-
cialist (e.g., retinal exam for members with diabetes) or additional payment for
prescription medication (e.g., continuity of supply of antihypertensive drugs)
may also exhibit a stronger association with patient preferences due to the
increased costs involved in receiving care. Such a phenomenon would likely
result in a type II error, which would in turn dilute the effect of the physician
incentive program. Further analysis of both high- and low-preference indi-
cators in a context that examines them individually and directly as well as
predictors of noncompliance is therefore warranted.

In conclusion, the results of this study suggest that the improvement in
the delivery of recommended care, as measured by the 11 evidence-based
performance indicators, achieved during the study period may be a result of
the physician incentive program. Notwithstanding the limitations of evaluat-
ing the effects of a quality-based incentive program in a real-world setting, it is
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important to recognize the wide dissemination and interest for this new breed
of physician reimbursement models by some of the leading private and public
payers in the United States. The concept of reimbursing providers based—at
least in part—on the quality of care is not only a novel approach that is gaining
popularity within the health care sector, but an innovation that may have the
potential to improve the quality of care. Further study of the effectiveness of
such modelsis necessary to fully take advantage of the considerable promise of
this innovation to address the objective of improving the quality of health care
in the United States.
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