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Are Physician Reimbursement
Strategies Associated with Processes of
Care and Patient Satisfaction for Patients
with Diabetes in Managed Care?
Susan L. Ettner, Theodore J. Thompson, Mark R. Stevens, Carol
M. Mangione, Catherine Kim, W. Neil Steers, Jennifer Goewey,
Arleen F. Brown, Richard S. Chung, K. M. Venkat Narayan, and
the TRIAD Study Groupn

Objective. To examine associations between physician reimbursement incentives and
diabetes care processes and explore potential confounding with physician organiza-
tional model.
Data Sources. Primary data collected during 2000–2001 in 10 managed care plans.
Study Design. Multilevel logistic regressions were used to estimate associations be-
tween reimbursement incentives and process measures, including the receipt of dilated
eye exams, foot exams, influenza immunizations, advice to take aspirin, and assessments
of glycemic control, proteinuria, and lipid profile. Reimbursement measures included
the proportions of compensation received from salary, capitation, fee-for-service (FFS),
and performance-based payment; the performance-based payment criteria used; and
interactions of these criteria with the strength of the performance-based payment in-
centive.
DataCollection. Patient, provider group, and health plan surveys andmedical record
reviews were conducted for 6,194 patients with diabetes.
Principal Findings. Without controlling for physician organizational model, care
processes were better when physician compensation was based primarily on direct
salary rather than FFS reimbursement (four of seven processes were better, with relative
risks ranging from 1.13 to 1.23) or capitation (six were better, with relative risks from
1.06 to 1.36); and when quality/satisfaction scores influenced physician compensation
(three were better, with relative risks from 1.17 to 1.26). However, these associations
were substantially confounded by organizational model.
Conclusions. Physician reimbursement strategies are associated with diabetes care
processes, although their independent contributions are difficult to assess, due to high
correlation with physician organizational model. Regardless of causality, a group’s use

nSee Web Appendix A for complete list

r Health Research and Educational Trust
DOI: 10.1111/j.1475-6773.2006.00533.x
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of quality/satisfaction scores to determine physician compensation may indicate deliv-
ery of high-quality diabetes care.

KeyWords. Provider financial incentives, reimbursement, quality of care, diabetes

Although controversial, the use of financial incentives in health care has gar-
nered increasing interest (Berwick 1995; Miller and Sage 1999; Bailit Health
Purchasing LLC and Sixth Man Consulting Inc. 2001; Institute of Medicine
2001; Rolnick 2002; Fernandopulle et al. 2003;Maio et al 2003). For example,
in a recent major initiative in the U.K., primary care physicians (PCPs) have
entered into a government contract that will provide incentives for high-qual-
ity care (Roland 2004). To date, however, the literature on the effects of phy-
sician reimbursement incentives has largely been limited to conceptualization
of the issues (Hillman 1990; Berwick 1996; Dudley et al. 1998; Glass, Pieper,
and Berlin 1999; Goldfarb 1999; Tufano, Conrad, and Liang 1999; Robinson
2001; Conrad and Christianson 2004). With at least one notable exception
(Keating et al., 2004), empirical studies have focused on quantity of services
delivered rather than process measures or quality of care and have yielded
conflicting conclusions (Dudley et al. 1998; Armour et al. 2001; Bailit Health
Purchasing LLC and Sixth Man Consulting Inc. 2001; Conrad and Chris-
tianson 2004; Rosenthal et al. 2004). This study assessed the associations be-
tween the reimbursement strategies used for PCPs and the care processes and
satisfaction of their managed care patients with diabetes and examined how
this relationship may be confounded by physician organizational model.

Diabetes and its complications are common, complex, and costly, pre-
senting formidable challenges to the U.S. health system (Centers for Disease
Control and Prevention 1997;AmericanDiabetesAssociation 1998). Diabetes
complications and comorbidities may be delayed or avoided altogether
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through timely and effective treatments, but unfortunately many of these
treatments are not uniformly implemented in routine clinical practice (Mar-
rero 1994; Martin, Selby, and Zhang 1995; Centers for Disease Control and
Prevention 1997; Pan et al. 1997; Harris 2000). A better understanding of the
factors influencing care processes across diverse health care systems, including
the role of physician reimbursement strategies, is needed to close the gap
between actual and optimal care. To that end, this study tested three hypoth-
eses based on the theoretical and empirical literature previously cited.

The first hypothesis is that processes of care are better, and hence sat-
isfaction greater, among managed care patients with diabetes whose PCPs
total compensation depends more heavily on fee-for-service (FFS) reimburse-
ment than on salary or capitated reimbursement, because there are no cost
containment incentives in a FFS system thatmight restrict the care received by
the patient (Dudley et al. 1998; Armour et al. 2001; Institute ofMedicine 2001;
Robinson 2001; Grignon et al. 2002; Kuhn 2003; Conrad and Christianson
2004). The counter-hypothesis is that capitation is associated with better care
processes because capitated plans reap any (short-term) financial gains that
might result from better disease management. The counter-hypothesis is more
compelling if patient disenrollment is lower, as the plan might otherwise be
unable to recoup investments in patient health quickly enough.

The second hypothesis is that processes of care are better, and satisfaction
greater, among managed care patients with diabetes whose PCPs total com-
pensation is based in part on quality or patient satisfaction (Bailit Health Pur-
chasing LLC and Sixth Man Consulting Inc. 2001; Institute of Medicine 2001;
Conrad and Christianson 2004). The third hypothesis is that processes of care
are worse, and satisfaction lower, among managed care patients with diabetes
whose PCPs total compensation depends on outpatient utilization, i.e., are paid
more when their patients are less costly (Armour et al. 2001; Bailit Health
Purchasing LLC and Sixth Man Consulting Inc. 2001; Institute of Medicine
2001). Again, a counter-hypothesis can be made if short-term investments in
the patient’s health are more than offset by longer-term reductions in cost,
although such reductions seem more likely to show up in inpatient settings,
where they would not contribute to the physician’s compensation.

An earlier study using the same dataset (Kim et al. 2004) found asso-
ciations of diabetes care processes with physician organizational model (in-
dependent practice association [IPA] versus medical group [MG]) and
hypothesized that these associations could be mediated by factors such as
physician reimbursement strategies, but did not examine the role played by
those strategies. We sought to build on this earlier work by estimating the

Physician Reimbursement Strategies and Diabetes Care Processes 1223



association between reimbursement strategies and care processes, with and
without controlling for physician organizational model.

DESIGN AND METHODS

Setting and Study Population

Data were collected as part of a multisite study of managed care patients with
diabetes, the Translating Research Into Action for Diabetes (TRIAD) study
(see Gregg and the TRIAD Study Group 2002 for details). In TRIAD, six
Translational Research Centers (TRCs) collaborated with 10 health plans that
served approximately 180,000 patients with diabetes. Participating health
plans included staff model health maintenance organizations (HMOs), net-
work/IPAs, point-of-service plans, and preferred provider organizations with
commercial, Medicare, and Medicaid products. Patients were eligible to par-
ticipate if they were at least 18, lived in the community, were not pregnant, had
diabetes for at least 1 year, spoke either English or Spanish, were continuously
enrolled in their health plan for at least 18 months, used at least one service
during that time, and could give informed consent.

Data Collection

Data were collected in 2000–2001 from 11,927 patients through a combina-
tion of mail surveys and computer-assisted telephone interviews. The survey
response rate was 91 percent among contacted eligible people and 69 percent
overall. Information on processes of care was derived from the baseline pa-
tient survey and medical record reviews for the 18 months before the survey.
Multiple reviewers abstracted the medical records. Before the data collection,
a detailed manual of operation was prepared and training and standardization
of survey and chart review were attended to. Five percent of records were
chosen for ‘‘double blind’’ abstraction; the interrater reliability (k) at each of
the six TRCs ranged from 0.86 to 0.94.

Information on the reimbursement strategies used for PCPs was col-
lected from the provider group (or the health plan, if it contracted directly with
the physicians) using mail surveys and telephone interviews with medical
directors, chief executive officers, or their designees. The 72 physician clusters
included 68 provider groups and four health plans using direct contracting and
are hereinafter referred to generically as provider groups. Of these, 57 pro-
vided information on reimbursement strategies, for a 79 percent response rate.
One group was excluded because medical record data were not available for
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any patients. The study cohort was further limited to patients who hadmedical
record and physician reimbursement data and who used a PCP as either their
diabetes or regular physician. Seventy-six percent of those with complete data
used a PCP and the final sample size was 6,194.

Dependent Variables

The process measures indicated whether the patient received each of the fol-
lowing care elements during the previous year: assessment of glycemic control
(HbA1c), proteinuria, and lipids; dilated eye exam; foot exam during most or
all visits; advice to take aspirin; and influenza immunization. Receipt of the
three assessments was determined through medical record review and receipt
of an influenza immunization was determined through patient self-report. Di-
lated eye exam, foot exam during most or all visits, and advice to take aspirin
were considered to have occurred if their receipt was either reported by the
patient or noted in the medical record. Patient satisfaction measures were
dichotomized versions of the Consumer Assessment of Health Plans Study
Version 1.0 scores for (i) whether the patient reported problems getting needed
care and (ii) how well the patient felt his or her doctors communicated (Mar-
shall et al. 2001); 1 denoted the best possible score and 0 denoted all other
scores.

Provider Group-Level Covariates

For the first set of analyses, physician reimbursement measures examined
were categorized as four groups of PCP compensation, depending on the
major source of compensation: �60 percent of compensation from direct
salary; �60 percent from fixed capitation; �60 percent FFS; and mixed
methods. (Web Appendix B contains the wording of the question on which
this measure was based.) Use of continuous rather than categorical measures
did not alter our conclusions.

The second set of analyses focused specifically on reimbursement meas-
ures related to performance-dependent payment only, including an indicator
for whether the informant (see ‘‘data collection’’ above) reported that any part
of physicians’ earnings depended on outpatient utilization (or costs); an in-
dicator for whether the informant reported that any part of physicians’ earn-
ings depended on either the quality of care they provided or the satisfaction of
their patients (in both cases, as assessed by the plan or group); a continuous
proxy measure of the strength of the performance incentive, measured by
dividing the percent of total compensation that is based on performance by the
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number of physicians used tomeasure performance; and interactions between
this proxy measure and the two performance indicators.

The proxy for the strength of the performance incentive takes on higher
values if either a higher proportion of compensation depends on performance
or if performance measurement is based on a smaller number of providers,
thereby giving each provider a stronger financial stake in improving perfor-
mance (Gaynor andGertler 1995; Prendergast 1999; Armour et al. 2001; Bailit
Health Purchasing LLC 2002; Conrad and Christianson 2004). For example,
20 percent performance-dependent pay could provide either a strong or a
weak incentive for performance, depending on whether the performance be-
ing measured is that of the individual physician or that of a large group of
physicians whose performance the individual physician cannot influence. The
interactions were included because a stronger performance incentive should
improve the process of care if performance is measured by patient quality and
satisfaction, but worsen it if performance is measured by outpatient utilization.

To examine the extent to which these associations may be confounded
with the effects of organizational model, whichwas previously shown to have a
significant association with process of diabetes care (Kim et al. 2004), we
compared the results of models that did and did not control for whether the
provider group was a MG versus IPA. In sensitivity analyses, we examined
additional possible confounding by (i) profit status; (ii) multispecialty (yes or
no); (iii) intensity of use of referral management strategies; and (iv) number of
physicians. These characteristics were selected because the literature sug-
gested that they might be associated with both care process and financial
incentives. Care management processes were not examined because a com-
prehensive study did not find any significant associations between physician
feedback, disease registry, clinical practice guidelines, or self-management
skills with whether the provider group was paid bonuses for scoring well on
quality measures (Casalino et al. 2003).

Patient-Level Covariates

All models controlled for age, sex, race/ethnicity, education, household in-
come, sources of insurance, type of diabetes treatment (insulin, oral agents, or
diet only), years since diabetes diagnosis, Charlson comorbidity index, and
SF-12 physical and mental component summary (PCS and MCS) scores.

Statistical Analysis

Missing values were singly imputed for the patient-level covariates (ranging
from 0 to 10 percent, depending on the variable) andmultiply imputed for the
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physician reimbursement incentive measures (0–25 percent), using Markov
Chain Monte Carlo methods (Schafer 1997). Predictors were the other in-
centive measures, in addition to provider group profit status and size, whether
multispecialty, and a referral caremanagement scale. All associations between
the reimbursement and process measures were estimated using multilevel
logistic regression models, with random intercepts for health plan and pro-
vider groups. The multilevel models accounted for the correlation of patient
outcomes within provider groups and health plans. When fitting a model with
only an intercept and random health plan and provider group effects, the
correlation in the process measures for two individuals within the same pro-
vider group ranged from 0.03 to 0.11. Two sets of models are used for each
measure: full models, which included the physician reimbursement measures
and patient characteristics, and expanded models, which added physician
organizational model.

The tables report mean relative risks of receiving each of the seven
processes of care, along with 95 percent simulated confidence intervals (King,
Tomz, and Wittenberg 2000). The relative risk is the predicted probability of
the outcome based on a particular configuration of covariate values, divided
by the predicted probability based on a comparison configuration. For the first
set of analyses, probabilities were predicted based on PCP compensation:
predominantly FFS (�60 percent, average 88 percent), predominantly direct
salary (�60 percent, average 92 percent) and predominantly fixed capitation
(�60 percent, average 87 percent). For the second set of analyses, probabil-
ities were predicted based on changing each performance indicator (outpa-
tient utilization and quality/satisfaction) from 0 to 1. The relative risks were
calculated for each respondent (holding all covariates constant at their re-
ported values except for the main regressors) and then averaged across re-
spondents, so they do not necessarily equal the ratio of the mean predicted
probabilities. Owing to the large number of comparisons, the discussion fo-
cuses on broad patterns of results rather than individually significant estimates.

RESULTS

Population Characteristics

The patient population studied was diverse in terms of gender, ethnicity,
education, and income (Web Appendix C). The dominant method of com-
pensation among the 56 physician clusters varied with the type of physician
organizational model (Table 1). Among the MGs, 90 percent reported that
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physicians received �60 percent of their total compensation from direct
salary; among IPAs, 60 percent reported that physicians received �60 per-
cent of their earnings from fixed capitation. Physicians often received more
than one form of compensation. On average, direct salary accounted for 60
percent (SD5 43 percent) of compensation, fixed capitation to individual
clinicians for 20 percent (SD5 35 percent), FFS reimbursement for 13 percent
(SD5 28 percent), performance-based pay for 6 percent (SD5 5 percent), and
miscellaneous reimbursement for the remainder (results not shown in table).
Performance measures used to compensate physicians included quality or
patient satisfaction (used by 87 percent of MGs and 29 percent of IPAs) and
outpatient utilization (used by 38 percent of MGs and 35 percent of IPAs).

Relationship of PCP Payment Methodology to Process of Diabetes Care

In the regression models that did not control separately for MG versus IPA,
predominantly direct salary models were associated with significantly higher
probabilities of receiving assessments for glycemic control and proteinuria,
eye exams, and foot exams during most or all visits, compared with predom-
inantly FFSmodels (Table 2). Effects of direct salary on the remaining process
and satisfaction measures were positive but not statistically significant. As an
example of the magnitude of these effects, holding all else constant, the pro-
portion of patients predicted to receive a proteinuria assessment was 83 per-
cent (95 percent CI: 80, 85 percent) with the direct salary model and 68
percent (95 percent CI: 57, 77 percent) with the FFS model.

Direct salary models were also associated with higher rates of glycemic
control and proteinuria assessments, eye and foot exams, advice to take as-
pirin, influenza immunizations, and patient satisfaction (RR5 1.10 percent, 95
percent CI: 1.01, 1.22 for getting needed care and RR5 1.22 percent, 95
percent CI: 1.05, 1.43 for how well doctors communicate), compared with
models in which most compensation comes from capitation. For example, 83
percent (95 percent CI: 80, 85 percent) of patients were predicted to receive a
proteinuria assessment under direct salary but only 66 percent (95 percent CI:
56–74 percent) under capitation. The direct salary model was associated with
higher rates for the other process measures as well, but the estimates were
insignificant. No significant differences were found between predominantly
capitation and predominantly FFS reimbursement.

Fitting expanded models that included organizational model did not
change the direction of the process results, but the magnitude of the effects
were reduced, and the comparisons between salary and FFS and between
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salary and capitation were significant for only one process measure (in both
cases dilated eye examination). No significant associations with patient sat-
isfaction were found.

Relationship of Performance Measurement Criteria to Process of Diabetes Care

Without controlling for organizational model, use of outpatient utilization to
help determine PCP compensation was significantly associated with only one
process measure——lipid profile assessment——and then in an unexpected
(positive) direction (Table 3). Similarly, use of outpatient utilization was
unexpectedly associated with greater satisfaction with how well doctors
communicate (RR5 1.16 percent, 95 percent CI: 1.01, 1.30). The remaining
estimates were in the hypothesized direction but not significant. When quality
and/or patient satisfaction were used to help determine compensation, pa-
tients consistently received better process of care, with the strongest associ-
ations for influenza immunization and proteinuria assessment, and were more
likely to report satisfaction with getting needed care (RR5 1.18 percent, 95
percent CI: 1.07, 1.36). For example, the regression-adjusted probability of
receiving an influenza immunization was 70 percent (95 percent CI: 65, 75
percent) when compensation was based in part on quality/satisfaction, but
only 58 percent (95 percent CI: 51, 65 percent) when it was not. No significant
associations of process were found with either the strength of the performance
incentive or its interactions.

Although the direction of the effects did not generally change in ex-
panded models that included organizational model, the associations with the
use of quality/patient satisfaction for compensation were reduced in magni-
tude and remained significant for only one process (lipid profile assessment).

Sensitivity Analyses

Including the percent of total compensation that is based on performance and
the number of physicians used to measure performance as separate predictors
in the model (along with their interaction term) did not yield different results
fromwhen their quotient was used. Using only survey data (versus survey plus
medical records) to define the receipt of eye and foot exams produced point
estimates that were extremely close to the original values, although the con-
fidence intervals widened; using only medical records produced point esti-
mates that were larger than the original ones but again less precise.

Re-estimating the models removing one TRC at a time resulted in very
similar estimates, except for one TRC that accounted for about 40 percent of
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the groups. Excluding this TRC reduced the magnitudes and eliminated the
statistical significance of the associations of process with use of quality/satis-
faction as a basis for reimbursement (Table 3), although the findings regarding
direct salary (Table 2) remained robust. With the earlier-noted exception of
organizational model, the estimates of interest were robust after the sequential
addition of the other provider group-level characteristics. Sample sizes did not
permit controlling simultaneously for all possible confounders.

DISCUSSION

Despite the interest in, as well as controversy sparked by, the use of financial
incentives for health care providers, the literature describing the empirical
effects of such incentives has been limited. In this study, after adjusting for
differences in patient characteristics and accounting for the clustering of pa-
tients within provider groups and health plans, but before adjusting for phy-
sician organizational model, rates of receiving several elements of diabetes
care and patient satisfaction were predicted to be significantly higher among
managed care patients whose physicians received compensation predomi-
nantly through direct salary rather than through either FFS or direct capita-
tion. In addition, adjusted rates of receiving several elements of diabetes
care, as well as of reporting satisfaction with getting needed care, were pre-
dicted to be significantly higher when quality or patient satisfaction were used
as a basis for compensating PCPs. Rates of lipid profile assessments and sat-
isfaction with communication were actually higher among patients of physi-
cians paid partly on the basis of outpatient utilization, perhaps supporting the
counter-hypothesis. Care processes and satisfaction were not consistently
associated with the strength of the performance-based payment incentive.
Thus evidence consistent with the second, but not the first or third, study
hypothesis was found.

The interpretation of these associations is limited, however, by the high
correlation between physician payment methodology and organizational
model (as seen in Table 1). Most of these associations were substantially con-
founded with how the physicians were organized. For example, a high pro-
portion of compensation accounted for by direct salary may be a marker for
MGs (versus IPAs). Although the associations of process with direct salary
models remained positive after controlling for physician organizational mod-
el, a broad pattern of statistical significance could no longer be discerned. In
results not shown here, the converse was also true; controlling for physician
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reimbursement strategies diminished the significance and to some extent the
magnitude of the effects of physician organizational model. Thus it appears
that high correlations between provider group-level factors reduce the pre-
cision of their estimated effects to the extent that reliable conclusions about the
independent effects of reimbursement strategy and organizational model
cannot be drawn. This is a common problem in the literature, given the limited
sample sizes that are typically available at the provider or provider group
level. In the absence of larger studies, it is perhaps more valid to make com-
parisons between ‘‘bundles’’ of characteristics (e.g., MGs paying direct salary
versus IPAs paying on a capitated basis) than to try to identify the influence of
individual factors. Although we cannot rule out the possibility that physician
reimbursement strategy per se accounts for only part of the overall associ-
ations, it nonetheless can be interpreted as a marker for the jointly determined
characteristics of provider groups that influence process.

Most of the earlier research on financial incentives focused on associ-
ations with quantity, rather than with process or outcomes of care, and pro-
vided mixed evidence with regard to whether financial incentives to contain
costs are associated with lower utilization (Hillman, Pauly, and Kerstein 1989;
Bateman et al. 1996; Conrad, Maynard, and Cheadle 1998). Financial incen-
tives have been associated with other outcomes, such as physician satisfaction
(Grumbach 1998), patient satisfaction (Escarce et al. 2003), and patient trust
(Kao et al. 1998). The implications of financial incentives for processes and
quality of care have only recently begun to be explored (Hillman, Pauly, and
Kerstein 1989; Dudley et al. 1998). In a new study, Keating et al. (2004) used
data from 652 diabetic patients enrolled in three health plans in Minnesota to
examine the influence of practice management strategies and financial ar-
rangements on a quality score combining 6 process and intermediate outcome
measures. Our findings, which are based on similar process measures but a
larger and more geographically representative patient sample, are similar to
the conclusions of Keating et al. (2004), who found modest evidence that
salaried physicians provided higher quality of diabetes care than those paid on
a FFS basis. They also found that quality scores were higher among physicians
whose compensation was influenced by patient satisfaction or quality, but that
the associations were small in magnitude. In the Keating et al. study, these
associations were statistically insignificant even before regression adjustment.

Other literature in this area is sparse and focuses primarily on immu-
nizations. Performance-based financial incentives such as cash bonuses in-
creased immunization rates among children and influenza immunization rates
among the elderly (Hemenway 1995; Kouides et al. 1998; Fairbrother et al.
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1999, 2001). In a broader study, performance-based bonuses were associated
with increases in the use of ACE inhibitors and HbA1c assessments, but not
childhood immunizations (Chung et al. 2003). In another study by Hanchak
(1997), bonus payments based on ‘‘quality’’ of patient care led to improve-
ments in certain performancemeasures, e.g., lower Cesarean section rates, but
patient satisfaction did not increase, perhaps because the performance meas-
ures used were better proxies for cost containment than quality, as argued by
Armour et al. (2001). A literature review concluded that quality of care does
not differ significantly between FFS and HMO settings (Dudley et al. 1998).

Our study suggests that physician compensation method may be asso-
ciated with processes of care, either directly or in conjunction with organiza-
tional model. The finding that reliance on direct salary rather than FFS
reimbursementmay be associated with a greater likelihood of receiving certain
key elements of diabetes care is surprising, because FFS is usually hypothesized
to encourage utilization (Burns, Chilingerian, andWholey 1994; Armour et al.
2001) or even overutilization, through ‘‘provider-induced demand’’ (Fuchs
1978; Dudley et al. 1998; Institute of Medicine 2001; Robinson 2001; Grignon
et al. 2002). In turn, higher utilization could facilitate better process of care, as
defined by the receipt of certain services, unless the price incentives distort
treatment patterns (Kuhn 2003). Young physicians who were paid on a FFS
basis or who received salary with incentive bonuses reported their financial
incentives to provide services to be stronger than those receiving straight salary
(Mitchell et al. 2000), which is what economic theory would predict. However,
the same study showed that compensation method had a relatively small
impact on the perceived financial incentives of physicians (Mitchell et al.
2000).

Furthermore, the finding that salary may be associated with better proc-
ess of diabetes care than FFS reimbursement is not unexpected, to the extent
that providers paid FFS are not compensated for activities such as writing
referrals, ordering lab tests, examining feet, and giving advice about aspirin.
The incentives inherent in the FFS system are to provide more reimbursed
services, possibly at the expense of nonreimbursed services that may improve
diabetes care. Unlike capitated physicians, who are paid a fixed amount per
patient, salaried physicians do not have financial incentives to take on more
patients at the expense of seeing each patient less often, which in turn leads to
fewer opportunities to deliver the process measures examined (Berwick 1996;
Dudley et al. 1998; Tufano, Conrad, and Liang 1999; Institute of Medicine
2001; Robinson 2001; Grignon et al. 2002; Escarce et al. 2003; Kuhn 2003).
Our conclusions regarding capitation are consistent with an earlier study sug-
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gesting that capitation is perceived by physicians to discourage the provision
of services (Mitchell et al. 2000).

Another finding to emerge from our study was the significant association
of several processes of diabetes care with the reported use of quality or patient
satisfaction as a performance criterion when we did not control for organi-
zational model. The magnitude of this association did not increase with the
strength of the performance-based payment incentive, however, perhaps be-
cause physicians think of performance-based payment as a dichotomy rather
than a continuum. For example, they might order more tests for all of their
patients with diabetes because they know this will affect their compensation,
but they do not try to calculate exactly how much their pay will increase and
adjust their behavior accordingly. Alternatively, it may not have been possible
to detect such an effect because there was little variation in the observed range
for this variable (0–20 percent).

For several reasons, the results for the quality/satisfaction indicator must
be interpretedwith caution. As discussed above, it is not possible to distinguish
reliably between the effects of organizational model and the reported use
of quality/satisfaction as a performance measurement criterion, given the
modest sample size and confounding with organizational model. The pattern
of significant findings was eliminated after controlling separately for whether
physicians were organized as MGs or IPAs. Furthermore, the significance of
the findings was driven by one TRC that accounted for almost half of the
provider groups, so this result may generalize less well than the other study
findings.

It should also be reiterated that the finding that the process of diabetes
care is better when PCPs are compensated on the basis of quality/satisfaction
reflects an association, not necessarily a causal effect. Provider groups for
which patient quality and satisfaction were already high priorities may have
been more likely to introduce financial incentives to support the goal of im-
proving process. Thus implementing such incentive systems in new groups
may not result in better process of diabetes care. Still, this finding has impor-
tant implications. Patients with diabetes could use information about physician
reimbursement methodology to make better-informed decisions about which
provider group to join. Whether a group takes quality or patient satisfaction
into account in compensating its physicians might be viewed as a marker of
better process of diabetes care, regardless of the causality in this relationship.
Although patients could look directly at quality indicators, they cannot be
compared across groups without adequate risk adjustment, and patients would
also have to distill information from numerous sources. The use of quality or
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patient satisfaction as a basis for physician reimbursement may directly affect
process, but even if it does not (and the association is due to reverse causality or
confounding with organizational model), it is still a good proxy for the group’s
motivation to improve care and hence can inform patient choices.

This study is observational and subject to limitations such as modest
sample size at the level of measuring physician reimbursement incentives and
a potential lack of generalizability to the national population of managed care
patients with diabetes. Even so, these analyses are among the first to empir-
ically study the associations between physician reimbursement incentives and
process of care, and our study population is more geographically diverse than
those in earlier studies. In conjunction with the findings of Kim et al. (2004),
our results are suggestive that reimbursement strategy and physician organ-
izational model might both play a role in determining processes of care for
diabetes, although further studies that include a larger number of provider
groups are needed to determine the independent contributions of each.

ACKNOWLEDGMENTS

The authors are grateful to the TRIAD participants, other TRIAD investiga-
tors, and staff who made this study possible. We also thank the participants in
the 2003 International Health Economics Association and 2003 Academy-
Health conferences for their many helpful comments. This study was funded
by the Centers for Disease Control and Prevention (Division of Diabetes
Translation) in conjunction with the National Institute of Diabetes and Di-
gestive and Kidney Diseases through Grant #U48/CCU916380.

REFERENCES

American Diabetes Association. 1998. ‘‘Economic Consequences of Diabetes Mellitus
in the U.S.’’ Diabetes Care 21: 296–309.

Armour, B., M. Pitts, R. Maclean, C. Cangialose, M. Kishel, H. Imai, and J. Etchason.
2001. ‘‘The Effect of Explicit Financial Incentives on Physician Behavior.’’ Ar-
chives of Internal Medicine 161: 1261–6.

Bailit Health Purchasing LLC. 2002. Provider Incentive Models for Improving Quality of
Care. Wellesley, MA: National Health Care Purchasing Institute, The Robert
Wood Johnson Foundation.

BailitHealth Purchasing LLCandSixthManConsulting Inc. 2001.TheGrowing Case for
Using Physician Incentives to Improve Health Care Quality. Wellesley, MA: National
Health Care Purchasing Institute, The Robert Wood Johnson Foundation.

Physician Reimbursement Strategies and Diabetes Care Processes 1237



Bateman, D., M. Campbell, L. Donaldson, S. Roberts, and J. Smith. 1996. ‘‘A Pre-
scribing Incentive Scheme for Non-Fundholding General Practices: An Obser-
vational Study.’’ British Medical Journal 313: 533–8.

Berwick, D. 1995. ‘‘The Toxicity of Pay for Performance.’’Quality Management in Health
Care 4 (1): 27–33.

——————. 1996. ‘‘Quality of Health Care. Part 5: Payment by Capitation and the Quality
of Care.’’ New England Journal of Medicine 335 (16): 1227–31.

Burns, L. R., J. A. Chilingerian, and D. R. Wholey. 1994. ‘‘The Effect of Physician
Practice Organization on Efficient Utilization of Hospital Resources.’’ Health
Services Research 29 (5): 583–603.

Casalino, L., R. Gillies, S. Shortell, J. Schmittdiel, T. Bodenheimer, J. Robinson, T.
Rundall, N. Oswald, H. Schauffler, and M. Wang. 2003. ‘‘External Incentives,
Information Technology, and Organized Processes to Improve Health Care
Quality for Patients with Chronic Diseases.’’ Journal of the American Medical As-
sociation 289 (4): 434–41.

Centers for Disease Control and Prevention. 1997. Diabetes Surveillance, 1997. Atlanta:
U.S. Department of Health and Human Services.

Chung, R., J. Chernicoff, K. Nakao, R. Nickel, and A. Legorreta. 2003. ‘‘A Quality-
Driven PhysicianCompensationModel: Four-Year Follow-up Study.’’ Journal for
Healthcare Quality 25 (6): 32–8.

Conrad, D., and J. Christianson. 2004. ‘‘Penetrating the ‘Black Box’: Mechanisms for
Enhancing Clinical Effectiveness and Efficiency.’’ Medical Care Research and Re-
view 61 (3): 375–685.

Conrad, D., C. Maynard, and A. Cheadle. 1998. ‘‘Primary Care Physician Compen-
sationMethod inMedical Groups. Does It Influence the Use and Cost of Health
Services for Enrollees in Managed Care Organizations?’’ Journal of the American
Medical Association 279 (11): 853–8.

Dudley, R., R. Miller, T. Korenbrot, and H. Luft. 1998. ‘‘The Impact of Financial
Incentives on Quality of Health Care.’’ Milbank Quarterly 76 (4): 649–86.

Escarce, J. J., K. Kapur, M. D. Solomon, C. M. Mangione, P. P. Lee, J. L. Adams, S. L.
Wickstrom, and E. S. Quiter. 2003. ‘‘Practice Characteristics andHMOEnrollee
Satisfaction with Specialty Care: An Analysis of Patients with Glaucoma and
Diabetic Retinopathy.’’ Health Service Research 38 (4): 1135–55.

Fairbrother, G., K. Hanson, S. Friedman, andG. Butts. 1999. ‘‘The Impact of Physician
Bonuses, Enhanced Fees, and Feedback on Childhood Immunization Coverage
Rates.’’ American Journal of Public Health 89 (2): 171–5.

Fairbrother, G., M. Siegel, S. Friedman, P. Kory, and G. Butts. 2001. ‘‘Impact of
Financial Incentives on Documented Immunization Rates in the Inner City:
Results of a Randomized Controlled Trial.’’ Ambulatory Pediatrics 1 (4): 206–12.

Fernandopulle, R., T. Ferris, A. Epstein, B. McNeil, J. Newhouse, G. Pisano, and D.
Blumenthal. 2003. ‘‘A Research Agenda for Bridging the ‘Quality Chasm’:
Bridging the Quality Chasm Requires a Marriage between Research and Ac-
tion.’’ Health Affairs 22 (2): 178–90.

Fuchs, V. 1978. ‘‘The Supply of Surgeons and the Demand for Operations.’’ Journal of
Human Resources 13 (Suppl): 35–6.

1238 HSR: Health Services Research 41:4, Part I (August 2006)



Gaynor, M., and P. Gertler. 1995. Moral Hazard and Risk Spreading in Partnerships, RP-
516. Santa Monica, CA: RAND.

Glass, K., L. Pieper, and M. Berlin. (1999). ‘‘Incentive-Based Physician Compensation
Models.’’ Journal of Ambulatory Care Management 22 (3): 36–46.

Goldfarb, S. 1999. ‘‘The Utility of Decision Support, Clinical Guidelines, and Financial
Incentives as Tools to Achieve Improved Clinical Performance.’’ Joint Commis-
sion Journal on Quality Improvement 25 (3): 137–44.

Gregg, E, and the TRIAD Study Group. 2002. ‘‘The Translating Research into Action
for Diabetes (TRIAD) Study: A Multicenter Study of Diabetes in Managed
Care.’’ Diabetes Care 25: 386–9.

Grignon, M., V. Paris, D. Polton, A. Couffinhal, and B. Pierrard. 2002. ‘‘Influence of
Physician Payment Methods on the Efficiency of the Health Care System.’’
Discussion Paper No: 35. Paris: Commission on the Future of Health Care in
Canada.

Grumbach, K. 1998. ‘‘Primary Care Physicians’ Experience of Financial Incentives in
Managed-Care Systems.’’ Clinical Obstetrics and Gynecology 40 (2): 437–45.

Hanchak, N. A. 1997. ‘‘A Performance-Based CompensationModel for Obstetricians/
Gynecologists.’’ Clinical Obstetrics and Gynecology 40 (2): 437–45.

Harris, M. 2000. ‘‘Health Care andHealth Status andOutcomes for Patients with Type
2 Diabetes.’’ Diabetes Care 23: 754–8.

Hemenway, D. 1995. ‘‘Financial Incentives for Childhood Immunization.’’ Journal of
Policy Analysis and Management 14 (1): 133–9.

Hillman, A. 1990. ‘‘Health Maintenance Organizations, Financial Incentives, Physi-
cian’s Judgements.’’ Annals of Internal Medicine 112: 891–3.

Hillman, A. L., M. V. Pauly, and J. J. Kerstein. 1989. ‘‘How Do Financial Incen-
tives Affect Physicians’ Clinical Decisions and the Financial Performance of
Health Maintenance Organizations?’’ New England Journal of Medicine 321 (2):
86–92.

Institute of Medicine. 2001. Crossing the Quality Chasm: A New Health System for the 21st
Century. Washington, DC: Institute of Medicine.

Kao, A., D. Green, A. Zaslavsky, J. Kaplan, and P. Cleary. 1998. ‘‘The Relationship
betweenMethod of Physician Payment and Patient Trust.’’ Journal of the American
Medical Association 280 (19): 1708–14.

Keating, N. L.,M. B. Landrum, B. E. Landon, J. Z. Ayanian, C. Borbas, R.Wolf, and E.
Guadagnoli. 2004. ‘‘The Influence of Physicians’ Practice Management Strat-
egies and Financial Arrangements on Quality of Care among Patients with Di-
abetes.’’ Medical Care 42 (9): 829–3.

Kim, C., D. Williamson, C. Mangione, M. Safford, J. Selby, D. Marrero, D. Curb, T.
Thompson, V. Narayan, W. Herman, and the TRIAD Study Group. 2004.
‘‘Managed Care Organization and the Quality of Diabetes Care: The Trans-
lating Research into Action for Diabetes (TRIAD) Study.’’ Diabetes Care 27 (7):
1529–34.

King, G., M. Tomz, and J. Wittenberg. 2000. ‘‘Making the Most of Statistical Analysis:
Improving Interpretation and Presentation.’’ American Journal of Political Science
44 (2): 341–55.

Physician Reimbursement Strategies and Diabetes Care Processes 1239



Kouides, R., N. Bennett, B. Lewis, J. Cappuccio, W. Barker, and F. LaForce.
1998. ‘‘Performance-Based Physician Reimbursement and Influenza Immuni-
zation Rates in the Elderly.’’ American Journal of Preventative Medicine 14 (2):
89–95.

Kuhn, M. 2003. Quality in Primary Care: Economic Approaches to Analysing Quality-Related
Physician Behaviour. London: Office of Health Economics.

Maio, V.,N.Goldfarb, C.Carter, andD.Nash. 2003.Value-Based Purchasing: A Review of
the Literature, Vol. 636. The Commonwealth Fund, Jefferson Medical College,
Thomas Jefferson University.

Marrero, D. 1994. ‘‘Current Effectiveness of DiabetesHealth Care in theUnited States.
How Far Is the Ideal?’’ Diabetes Review 2: 292–309.

Marshall, G. N., L. S. Morales, M. Elliott, K. Spritzer, and R. D. Hays. 2001. ‘‘Con-
firmatory Factor Analysis of the Consumer Assessment of Health Plans Study
(CAHPS) 1.0 Core Survey.’’ Psychological Assessment 13: 216–29.

Martin, T., J. Selby, andD. Zhang. 1995. ‘‘Physician and Patient Prevention Practices in
Niddm in a Large Urban Managed-Care Organization.’’ Diabetes Care 18:
1124–32.

Miller, T., andW. Sage. 1999. ‘‘Disclosing Physician Financial Incentives.’’ Journal of the
American Medical Association 281 (15): 1424–30.

Mitchell, J., J. Hedley, D. Sulmary, and J. Bloch. 2000. ‘‘Measuring the Effects of
Managed Care on Physician’s Perceptions of Their Personal Financial Incen-
tives.’’ Inquiry 37: 134–45.

Pan, X., G. Li, Y.Hu, J.Wang, Z. An, J. Ziao,H.Cao, P. Liu, X. Jiang, Y. Jiang, J.Wang,
H. Zheng, H. Zhang, P. Bennett, and B. Howard. 1997. ‘‘Effects of Diet and
Exercise in Preventing NIDDM in People with Impaired Glucose Tolerance.’’
Diabetes Care 20: 537–44.

Prendergast, C. 1999. ‘‘The Provision of Incentives in Firms.’’ Journal of Economic Lit-
erature 37 (1): 7–63.

Robinson, J. 2001. ‘‘Theory and Practice in the Design of Physician Payment Incen-
tives.’’ Milbank Quarterly 79 (2): 149–77.

Roland, M. 2004. ‘‘Linking Physicians’ Pay to the Quality of Care——A Major
Experiment in the United Kingdom.’’ New England Journal of Medicine 351 (14):
1448–54.

Rolnick, S. 2002. ‘‘How Acceptable Are Financial Incentives and Written
Feedback for Improving Hypertension Control? Perspectives from Physi-
cians, Clinic Administrators, and Patients.’’ American Journal of Managed Care
8: 441–7.

Rosenthal, M. B., R. Fernandopulle, H. Song, and B. Landon. 2004. ‘‘Paying for
Quality: Providers’ Incentives for Quality Improvement.’’ Health Affairs 23 (2):
127–41.

Schafer, J. 1997. Analysis of Incomplete Multivariate Data. London: Chapman &
Hall.

Tufano, J., D. Conrad, and S. Liang. 1999. ‘‘Addressing Physician Compensation
and Practice Productivity.’’ Journal of Ambulatory Care Management 22 (3):
47–5.

1240 HSR: Health Services Research 41:4, Part I (August 2006)



SUPPLEMENTARY MATERIAL

The following supplementary material for this article is available online:

APPENDIX A. The Translating Research into Action for Diabetes (TRI-
AD) Study Group.

APPENDIX B. Survey Question Regarding Payment Methodology.

APPENDIX C. Patient-Level Characteristics of TRIAD Sample
(N5 6,194).

Physician Reimbursement Strategies and Diabetes Care Processes 1241




