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F
inancial incentives within healthcare payment systems are
increasingly recognized as powerful drivers of hospital service
use and may dictate the healthcare services provided to
patients, regardless of clinical need.1-4 Because of the direct

relationship between the financing of healthcare services and the utiliza-
tion of such services, changes in the payment system (eg, the institution
of diagnosis-related groups for Medicare prospective payment5) can dra-
matically transform clinical and administrative practices.6,7 For example,
Kahn et al concluded from their comparison of Medicare hospitalizations
between 1981-1982 and 1985-1986 that although overall patient out-
comes (eg, 30-day mortality, in-hospital mortality) were not negatively
affected by the change to a prospective system, patients were more likely
to be discharged prematurely.8,9 Chan et al showed that the economic
incentives in Medicare’s system of payment for rehabilitation hospitals
encouraged a dramatic increase in length of stay during the base year.10

This is because payments were capped at the base year level, with incen-
tives given if charges per patient were reduced in subsequent years. 

Although more is known about the response of individuals11-13 or hos-
pitals8-10,14 to payment system incentives, less is known about responses of
a healthcare delivery system to incentives in the payment system. Thus,
our objective was to study the response of a large federal healthcare sys-
tem to incentives to increase payments to a network (consisting of mul-
tiple integrated hospitals and outpatient clinics in a geographical area).
We studied the Veterans Health Administration (VHA). The VHA is
the largest integrated healthcare system in the United States, with a
medical care and research budget of $32.52 billion in fiscal year (FY)
2005.15 The VHA healthcare system cares for its enrollees in Department
of Veterans Affairs (VA) Medical Centers and VA Community Based
Outpatient Clinics, which employ salaried physicians. The VHA budget
is appropriated by Congress as a global budget and distributed to its 21
VHA networks via a form of capitation. Capitation payments are 1 of 2
flat payments per enrolled veteran meeting vesting criteria, and are paid
whether the veteran uses the services or not. It is important to note that
in the VHA the networks all compete for a fixed budget. Thus, if 1 net-

work is able to increase its budget rela-
tive to other networks, those other
networks will receive a smaller share of
the total budget. There are only 2 ways
to increase a network share of this
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budget. One way is to increase the number of patients cared
for; a potentially more effective way to increase this share is to
ensure that patients that are already cared for in the system
qualify for the higher of the 2 capitation payments.

The incentives to engage in this second behavior (termed
gaming) arise when the difference between the high and low
payment classes is larger than the marginal cost of moving a
patient over the utilization threshold (ie, when the
payment/cost difference is larger for the higher payment
class). Thus, there may be an incentive to move patients into
those classes when this action may not be completely justified
by clinical need. Because the VHA changed its method of
payment to networks in 1997, the opportunity arose for a nat-
ural experiment to examine whether the presence of financial
incentives affected how patients were classified. We studied
payment classes for which a response to incentives was possi-
ble and might be financially advantageous, and compared
them with payment classes for which there was less discretion
in assigning patients to these categories (ie, gaming behavior
would be less likely to occur). This work is important because
in a healthcare system with a fixed global budget, efforts to
increase payment for patients in this way may result in over-
use of unnecessary healthcare services, effectively restricting
access for others who need such services. If all units of a
healthcare system are competing for a fixed budget, the incen-
tive for networks and facilities in a globally budgeted health-
care system is to overprovide certain services without
considering costs to the group. That may result in unequal dis-
tribution of services over time in the face of equivalent patient
need. For example, patients needing care later in the budget
cycle are competing for the residual of the fixed budget.16

Because the VHA pays healthcare providers via salary,
providers do not experience incentives that are aligned with
the interests of the network. In this situation, the ways that
networks or hospitals can exert influence on the healthcare
providers who deliver care include structural changes in serv-
ice availability (eg, expanding services and hiring staff for
lucrative clinical programs, downsizing less lucrative ones)
and/or increasing efforts to recruit certain types of patients
through outreach or screening activities (a version of cream
skimming or preferred risk selection).17

We are not aware of studies evaluating responses to finan-
cial incentives in healthcare systems where payment to physi-
cians and administrators is via salary and global budgeting.
If salaried or globally budgeted healthcare delivery systems
exhibit responses to incentives noted in other settings, this
would suggest that even more attention should be paid to
aligning incentives for improved healthcare than is currently
being paid in the healthcare policy arena18,19 through pay-for-

performance and other types of programs.11 Better understand-
ing of responses to financial incentives is important, both to
prevent unintended adverse effects and because using health-
care payment systems to reward quality or meet other societal
goals has tremendous untapped potential.20

The measures we selected for this study follow from our
hypotheses regarding the effects of gaming. We hypothesized
that in profitable patient payment classes that are defined by
meeting certain thresholds for health services utilization (such
as bed days of care [BDOC]), the proportion and the prof-
itability of patients in these classes would increase over time,
and the illness burden of new patients would decrease over
time as patients who are less ill enter the class. These changes
would occur as utilization of services was increased for patients
who were near meeting the utilization threshold necessary for
higher payment. In concurrent control classes, which were
not defined by utilization, no such behavior would occur.
Because we expected that the influence the networks or hos-
pitals can exert on the healthcare providers to effect changes
in capitation classification are structural or involve recruit-
ment of patients, we did not expect that such changes would
be evident immediately after the VHA changed its payment
system in 1997, but would show gradual responses over time.
Therefore, we studied several years of data to assess the pres-
ence of the hypothesized response.

METHODS

VHA Payment System
The Veterans Equitable Resource Allocation (VERA) sys-

tem was implemented in April 1997 to allocate the congres-
sionally appropriated VHA medical care budget to the VHA
networks. VERA assigns patients to 1 of 45 (as of FY 2002)
patient class categories. Assignment to a patient class catego-
ry may be based strictly on diagnosis (eg, stroke class), a com-
bination of utilization and diagnosis criteria (eg, BDOC for
chronic posttraumatic stress disorder [PTSD]), or strictly uti-
lization (eg, home-based primary care [HBPC]). The patient
classes are designated as being either VERA basic or VERA
complex. Patients in VERA basic classes (eg, ear, nose, and
throat) are accessing the healthcare system for routine health-
care and do not require use of VHA special care programs,
whereas patients in VERA complex classes (eg, traumatic
brain injury [TBI]) utilize special care programs and may
require long periods of inpatient care and rehabilitation. Each
year a basic and a complex “price” is calculated.

For example, in FY 1998 the VERA basic patient alloca-
tion was $2604, and the VERA complex patient allocation
was $36 960. Because of this wide disparity in payments,
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although only 4% of total VHA users are complex care
patients, they account for more than one third of the allocated
monies.

During the years of study, the majority of VHA healthcare
funds were allocated by utilization criteria. For example, crite-
ria for patients with PTSD included the requirement of at
least 60 BDOC. If a PTSD patient had 59 BDOC or less, the
patient was in the basic care price group ($2604). If the
patient had 60 BDOC, they were in the complex care group
($36 960). This type of payment differential may provide
incentives to increase certain utilization parameters to move
patients from the basic care to the complex care price (regard-
less of need), particularly when the ratio of price paid to actu-
al cost favors such action. 

This study was approved by the Baylor College of Medicine
institutional review board. 

Study Population
We studied all VHA users from FY 1998 to FY 2002. VHA

healthcare users were identified as those veterans who
received any services from the VHA during that FY. Veterans
with recorded ages of <17 or >120 years (<.01% of patients)
were removed from the dataset.

We studied 2 groups of patients: those assigned to payment
classes that might be subject to gaming and those assigned to
payment classes that are not likely to be susceptible to gam-
ing. To identify payment classes that were vulnerable to gam-
ing, we identified complex care classes that had explicit
utilization criteria in the patient classification definition,
including a minimum number of outpatient visits or inpatient
treatment days. In addition, we only included classes that had
a constant class definition over time to ensure that observed
responses were not due to a change in the patient classifica-
tion definition. Finally, we only included classes that were
profitable at a national level during the initial year studied,
and thus would be worth gaming. We refer to these payment
classes as the utilization-based classes.

Payment classes unlikely to be manipulated consisted of
complex care classes that had no utilization criteria in the def-
inition and again had the same patient classification defini-
tion for at least 3 years. Control group payment classes could
be, but did not have to be, profitable in the initial year. We
refer to these payment classes as the diagnosis-based classes.

Of the 26 VERA complex care classes, only 5 met our
inclusion criteria for features that could be gamed and only
4 met the criteria for the control group. None of the 19
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n Table 1. Patient Classification Criteria for the Utilization-based and Diagnosis-based Classes

VERA
Complex
Class Patient Classification Criteria Type of Class*

PTSD ICD-9-CM code 309.8 and more than 60 inpatient days of PTSD treatment Utilization

HBPC At least 10 visits for home health care services Utilization

DOM At least 31 combined bed days of care in a domiciliary or community nursing home Utilization
setting and twice as many days in a long-term care setting as in acute care and
more days in a domiciliary than in a community nursing home

Substance Abuse ICD-9-CM code 291, 292, 303, 304, or 305 and at least 180 days of inpatient care Utilization

Blind rehabilitation At least 1 overnight stay in the blind rehabilitation bed section Utilization

Stroke Primary diagnosis of stroke, cerebrovascular accident, or occlusion (ICD-9-CM codes Diagnosis
430-436) or diagnosis of late effects of cerebrovascular disease (ICD-9-CM code 438)

TBI Primary diagnosis of TBI (ICD-9-CM codes 800, 801, 803, 804, 851, 852, 853, 854) Diagnosis
or patient with a rehabilitation procedure (V57) and a secondary diagnosis of TBI 
(including ICD-9-CM codes 310.2, 905.0, and 907.0) 

SCI para-old ICD-9-CM code 344.1 or 907.2 and patient was previously classified as a SCI Diagnosis
paraplegic–new injury in the prior year

SCI quad-old ICD-9-CM code 344.0 and patient was previously classified as a SCI quadriplegic–new Diagnosis
injury in the prior year

*Utilization-based classes include criteria such as a minimum number of outpatient visits or inpatient treatment days. Diagnosis-based classes do
not include any utilization criteria.
VERA indicates Veterans Equitable Resource Allocation; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification;
PTSD, posttraumatic stress disorder; HBPC, home-based primary care; DOM, domiciliary; TBI, traumatic brain injury; SCI para-old, spinal cord injury
paraplegic–old injury; SCI quad-old, spinal cord injury quadriplegic–old injury. 
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n Table 2. Characteristics of New Patients in the Utilization-based and Diagnosis-based Classes, Fiscal Years
1998-2002* 

Mean (SD) Mean (SD)
VERA Diagnostic Cost Group Network
Complex No. New Mean (SD) Median (SD) Relative Risk Profitability
Class* Patients† Age, y Cost, $ Score Index

PTSD (U)

1998 3856 50.0 (5.7) 23 382 (20 845) 1.56 (1.17) 1.42 (0.31)

1999 2057 50.6 (6.1) 28 250 (21 356) 1.70 (1.26) 1.17 (0.30)

2000 1983 51.7 (6.0) 31 344 (20 369) 1.75 (1.25) 1.22 (0.24)

2001 1930 52.3 (6.5) 32 316 (26 346) 1.82 (1.27) 1.10 (0.15)

2002 1419 53.2 (6.5) 28 452 (21 021) 1.69 (1.21) 1.27 (0.19)

HBPC (U)

1998 8009 68.0 (13.0) 18 678 (28 801) 3.33 (2.82) 1.36 (0.21)

1999 7353 68.6 (13.0) 17 928 (30 939) 3.38 (2.83) 1.35 (0.26)

2000 9545 69.3 (12.9) 15 772 (29 176) 3.10 (2.73) 1.67 (0.28)

2001 9543 69.7 (12.5) 15 188 (31 557) 3.11 (2.75) 1.65 (0.28)

2002 9721 69.6 (13.0) 15 253 (29 272) 2.91 (2.57) 1.71 (0.26)

DOM (U)

1998 3178 46.6 (9.5) 26 930 (16 077) 1.97 (1.25) 1.27 (0.21)

1999 3435 46.8 (9.1) 27 197 (16 343) 1.97 (1.21) 1.26 (0.21)

2000 3390 47.7 (8.9) 29 813 (20 393) 2.06 (1.21) 1.30 (0.25)

2001 3391 48.0 (8.6) 31 754 (19 306) 2.11 (1.14) 1.26 (0.21)

Substance abuse (U)

2000 1524 48.0 (8.5) 38 301 (26 324) 2.18 (1.22) 1.03 (0.20)

2001 1613 48.4 (8.1) 43 904 (29 682) 2.28 (1.16) 0.92 (0.16)

2002 1724 48.5 (7.5) 43 272 (37 544) 2.16 (1.02) 0.90 (0.21)

SCI para-old (D)

1998 1291 57.6 (14.5) 18 894 (44 273) 3.47 (2.59) 1.14 (0.29)

1999 1040 59.0 (14.5) 21 553 (45 805) 3.85 (2.76) 1.09 (0.30)

2000 1101 58.4 (14.0) 22 408 (48 941) 3.89 (2.85) 1.12 (0.28)

2001 1175 58.8 (13.7) 19 661 (56 240) 3.68 (2.70) 1.23 (0.47)

2002 911 59.2 (14.4) 19 838 (34 926) 3.71 (2.67) 1.45 (0.47)

SCI quad-old (D)

1998 984 56.9 (15.0) 20 237 (56 383) 3.76 (3.42) 0.94 (0.26)

1999 939 58.2 (14.5) 24 917 (64 295) 4.09 (3.51) 0.80 (0.20)

2000 850 57.6 (14.3) 24 967 (59 070) 4.15 (3.39) 0.97 (0.32)

2001 946 58.4 (14.3) 26 018 (66 399) 4.08 (3.08) 0.98 (0.32)

2002 802 58.4 (13.7) 21 762 (36 099) 3.60 (2.70) 1.30 (0.23)

TBI (D)

1998 896 59.7 (17.5) 19 165 (35 043) 3.54 (3.02) 1.24 (0.27)

1999 961 57.7 (18.5) 19 868 (36 637) 3.74 (3.04) 1.24 (0.29)

2000 792 60.0 (18.6) 27 315 (38 674) 4.04 (3.14) 1.10 (0.15)

2001 814 59.2 (18.7) 29 709 (44 077) 3.94 (3.07) 1.10 (0.29)

2002 811 62.1 (17.3) 21 544 (34 956) 3.54 (2.90) 1.33 (0.31)

(Continued)



VERA basic care classes met the study inclusion rules. The
utilization-based classes included HBPC, chronic PTSD,
domiciliary, substance abuse, and blind rehabilitation. The
domiciliary classification definition changed for FY 2002, so
we only reported results for FY 1998 to FY 2001. We report
results for complex substance abuse for FYs 2000-2002 because
FY 2000 was the first fiscal year the group was profitable at the
national level. The diagnosis-based classes included spinal
cord injury (SCI) quadriplegic–old injury, SCI paraplegic–old
injury, TBI, and stroke. Table 1 lists the patient classification
definitions. 

Measures
We examined 3 different measures for each class: the pro-

portion of VHA users who enter the class (new users), the
average profitability of the new users, and the average illness
burden of the new users. We restricted the analyses to new
patients to eliminate the confounding effect of different
rates of patients leaving the classes due to mortality and
other reasons.

For each study year, we calculated the proportion of new
users in a given payment class at the network level as the total
number of new patients in that payment class divided by the
total number of patients in the network. Second, we calculat-
ed the network-level profitability index (PI) of each complex
class as the sum of the payments for those new patients
assigned to the particular payment class divided by the sum of
the network-level costs associated with those patients. For
example, if a VHA network for a given FY has 50 VERA com-
plex substance abuse patients that generate an overall VERA

payment of $1.85 million but only cost $1.25 million to care
for, the resulting PI for this group of patients is 1.48. 

Third, an illness burden measure for each veteran user
was calculated using a diagnosis-based risk adjustment
methodology (Medicare algorithm) developed and licensed
by the DxCG Company (Boston, Mass).21 In the diagnostic
cost group algorithm, more than 15 000 International
Classification of Diseases, Ninth Revision, Clinical Modification
codes are partitioned into 545 clinically homogeneous groups
called DxGroups. Patients may fall into multiple DxGroups.
DxGroups are clustered into 118 clinically homogeneous con-
dition categories according to similarities in resource use.
Again, patients may fall into multiple condition categories.
Condition categories that are related and affect the same
organ system are then arranged hierarchically to create 118
hierarchical condition categories. Patients are assigned the
most severe condition they have within a hierarchy. A patient
may have more than 1 hierarchical condition category, but
only 1 from any given hierarchy. The DxCG software uses
regression models to assign predicted costs to hierarchical
condition categories, and then individual total predicted costs
are calculated as the sum of the predicted hierarchical condi-
tion category costs. An individual’s diagnostic cost group rel-
ative risk score (RRS) is the individual’s total predicted cost
divided by the average predicted cost of the algorithm popu-
lation. Thus, individuals with higher illness burden have a
higher RRS. This software has been used successfully for case-
mix adjustment in a growing number of studies22 and is the
method currently used to risk-adjust Medicare+Choice capi-
tated plans.23-25 Using DxCG software version 6, we assigned
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n Table 2. Characteristics of New Patients in the Utilization-based and Diagnosis-based Classes, Fiscal Years
1998-2002 (Continued)*

Mean (SD) Mean (SD)
VERA Diagnostic Cost Group Network
Complex No. New Mean (SD) Median (SD) Relative Risk Profitability
Class* Patients† Age, y Cost, $ Score Index

Stroke (D)

1998 13 683 69.3 (10.6) 16 983 (31 371) 3.49 (2.66) 1.35 (0.16)

1999 8669 69.7 (10.8) 22 202 (32 103) 4.19 (2.59) 1.16 (0.13)

2000 8539 69.8 (10.9) 23 633 (35 244) 4.16 (2.57) 1.23 (0.16)

2001 8469 70.0 (11.0) 23 866 (37 652) 4.07 (2.53) 1.20 (0.17)

2002 5804 68.9 (11.4) 19 789 (29 633) 3.83 (2.37) 1.47 (0.21)

*Utilization-based classes include criteria such as a minimum number of outpatient visits or inpatient treatment days. Diagnosis-based classes do
not include any utilization criteria.
†The proportion of total patients in the Department of Veterans Affairs healthcare system that was new to any of the classes for any study year
was less than 1%. 
VERA indicates Veterans Equitable Resource Allocation; SD, standard deviation; PTSD, posttraumatic stress disorder; U, utilization-based class;
HBPC, home-based primary care; DOM, domiciliary; SCI para-old, spinal cord injury paraplegic–old injury; D, diagnosis-based class; SCI quad-old,
spinal cord injury quadriplegic–old injury; TBI, traumatic brain injury.



RRSs to all VHA users in each year from FY 1998 to FY 2002.
For each FY, all patient diagnoses in that year were collected
from VHA databases that record diagnoses (outpatient clinic
file; patient treatment files including acute care, extended
care, and non-VHA care; and the fee basis file for care
received outside of the VHA but paid for by the VA).  In pre-
vious work, we have shown that the diagnostic cost group
methodology has strong clinical validity in the VHA popula-
tion, with risk of mortality increasing monotonically with
more severe diagnostic cost group categories.26

Statistical Analysis
We used a retrospective matched pair design to determine

the behavior over time of each of the 3 study measures (pro-
portion of new users, network-level PI, and RRS) for each of
the utilization-based classes compared with the diagnosis-
based classes. For each network, each utilization-based
group and diagnosis-based group combination constituted a

matched pair. For each of our study measures, our primary
interest was whether the difference between the classes in a
pair (eg, utilization-based network-level PI minus diagnosis-
based network-level PI) increased or decreased over time. For
each network, the difference between the classes among
patients in that network was calculated. Using the difference
ensured that our results would not be affected by systemic
changes over the entire VHA patient population (eg,
changes in illness burden as measured by RRS). We hypoth-
esized that the diagnostic cost group RRSs for the utilization-
based classes would decrease over time relative to those for
the diagnosis-based classes. Similarly, we predicted that both
network-level PI and overall proportion of patients in a given
class would increase in the utilization-based classes compared
with the diagnosis-based classes. An increase in network-
level PI would occur if patients entering that class had
increasingly lower costs over time, indicating a lower illness
burden.

We selected 4 utilization-based classes (PTSD,
HBPC, domiciliary, and substance abuse) and 4
diagnosis-based classes (SCI paraplegic–old injury,
SCI quadriplegic–old injury, stroke, and TBI) for a
total of 16 utilization/diagnosis pairs. We evaluat-
ed a total of 48 comparisons, 16 pairs and 3 out-
come measures per pair. Accordingly, we used
0.05/48 = 0.00104 as the significance level in all
tests. For each FY and each comparison, there
were 21 data points (one for each VA network)
with the following exceptions: (1) for the domicil-
iary analyses, we removed 2 of the 21 networks
from the study years (FYs 1998-2001) because they
had fewer than 5 patients in the payment class; (2)
for the substance abuse analyses, we removed 1
VHA network because of low patient count across
the study years examined. 

The analyses were done at the network level,
and the dependent variable was the difference
between the utilization-based and diagnosis-based
classes in the study measure. Because the repeated
measures at a network over time were expected to
be correlated, we used a repeated measures analy-
sis with unstructured covariance. The only fixed
effects were the intercept and time. The sign and
significance of the time parameter indicated
whether the difference variable was changing over
time. 

Because the significance of parameter estimates
in the repeated measures analysis requires an
assumption of normality, we used a nonparametric
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n Table 3. Statistics on Differences Between the Utilization-
based and Diagnosis-based Classes for the Diagnostic Cost
Group Relative Risk Score

Time
Parameter

Utilization- Diagnosis- in Repeated Mean of
based based Measures OLS
Class Class Analysis (P) Slopes (P )*

PTSD SCI para-old 0.042 (NS) 0.013 (NS)

PTSD SCI quad-old 0.111 (NS) 0.083 (NS)

PTSD Stroke −0.015 (NS) 0.00057 (NS)

PTSD TBI 0.007 (NS) 0.031 (NS)

HBPC SCI para-old −0.189 (.0003) −0.153 (NS)

HBPC SCI quad-old −0.018 (NS) −0.083 (NS)

HBPC Stroke −0.144 (<.0001) −0.165 (<.0001)

HBPC TBI −0.156 (NS) −0.135 (NS)

Substance abuse SCI para-old 0.074 (NS) 0.082 (NS)

Substance abuse SCI quad-old 0.259 (NS) 0.253 (NS)

Substance abuse Stroke 0.153 (NS) 0.153 (NS)

Substance abuse TBI 0.284 (NS) 0.271 (NS)

DOM SCI para-old −0.132 (NS) −0.103 (NS)

DOM SCI quad-old −0.046 (NS) −0.048 (NS)

DOM Stroke −0.146 (<.0001) −0.144 (<.0001)

DOM TBI −0.153 (NS) −0.155 (NS)

*Significance tests are based on the Wilcoxon signed rank test.
OLS indicates ordinary least squares; PTSD, posttraumatic stress disorder; SCI
para-old, spinal cord injury paraplegic–old injury; NS, not significant; SCI quad-old,
spinal cord injury quadriplegic–old injury; TBI, traumatic brain injury; HBPC, home-
based primary care; DOM, domiciliary. 



analysis to check the results. A derived variable
analysis, also known as a summary statistic analy-
sis,27 was used for this purpose. The derived vari-
able is a generated variable that characterizes the
time history of the difference between the utiliza-
tion-based and diagnosis-based variables at each
network.27-29 The derived variable used here was
the ordinary least squares (OLS) estimated slope.30

For each network, the OLS slope is the coefficient
of time in an OLS model in which time is the sin-
gle independent variable, and the difference (uti-
lization-based class – diagnosis-based class) in the
study measure (eg, RRS) is the dependent variable.
The OLS slope provides an indication of whether
the values are increasing or decreasing over time
and the rate of increase or decrease. 

For each outcome measure (difference between
the utilization-based class and the diagnosis-based
class) and each network, the OLS slope was comput-
ed. For each measure, the mean of the OLS slopes
over all networks was computed. A Wilcoxon signed
rank test was used to determine whether the mean
was significantly different from 0.30. The derived
analysis is entirely nonparametric.

RESULTS

Between FY 1998 and FY 2002, the total num-
ber of VHA patients funded by the VHA pay-
ment system increased from 3 195 795 to 3
780 217 patients, an increase of 18.3%. Table 2
displays the characteristics of the new patients in each of the
classes we examined. The number of new patients across the
classes we studied ranged from 31 897 in FY 1998 to 22 916 in
FY 2002, representing a very small percentage of the overall
cohort, 1.0% and 0.6%, respectively. Again, although the
total proportion of patients is relatively small, the budget
impact of these patients is large. Specifically, all patients in
these complex payment classes accounted for on average 19%
of the healthcare budget for the 5 study years we examined. 

Across the study years, the average age of patients was low-
est in the domiciliary and highest in the stroke and HBPC
classes. New patients in the HBPC, stroke, TBI, SCI para-
plegic–old injury, and SCI quadriplegic–old injury were on
average almost twice as ill (as measured by diagnostic cost
group RRS) as patients in the PTSD and domiciliary classes.
Among the utilization-based classes, patients in the substance
abuse class had the highest median cost, ranging from $38 301
in FY 2000 to $43 272 in FY 2002. Among the diagnosis-based

classes, SCI quadriplegic–old injury had the highest median
costs, but the median costs for these patients in FY 2002 were
approximately one half of the median costs for patients in
the substance abuse class.

Table 3, Table 4, and Table 5 show the results for diag-
nostic cost group RRS, PI, and proportion of new users,
respectively. In each table, the first 2 columns list the uti-
lization-based and diagnosis-based classes. The third col-
umn provides the time parameter in the repeated measures
analysis. A significant positive value indicates that the dif-
ference (utilization-based class − diagnosis-based class) is
increasing over time. The last column in each table pro-
vides the results of the derived variable analysis. 

Reading horizontally across the tables reveals that the 2 tests
show consistent results with a single exception (the HBPC
vs SCI paraplegic–old injury RRS comparison). A few of the
comparisons were significant, but they do not show a consis-
tent pattern of responses to incentives. For example, 6 of 16
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n Table 4. Statistics on Differences Between the Utilization-
based and Diagnosis-based Classes for the Profitability Index

Time
Parameter

Utilization- Diagnosis- in Repeated Mean of
based based Measures OLS
Class Class Analysis (P) Slopes (P)*

PTSD SCI para-old −0.112 (NS) −0.104 (NS)

PTSD SCI quad-old −0.126 (<.0001) −0.126 (<.0001)

PTSD Stroke −0.0645 (NS) −0.072 (NS)

PTSD TBI −0.038 (NS) −0.045 (NS)

HBPC SCI para-old 0.045 (NS) 0.037 (NS)

HBPC SCI quad-old −0.023 (NS) 0.015 (NS)

HBPC Stroke 0.090 (.0002) 0.069 (.0009)

HBPC TBI 0.082 (.0003) 0.096 (.0001)

Substance abuse SCI para-old −0.221 (.0002) −0.230 (<.0001)

Substance abuse SCI quad-old −0.199 (<.0001) −0.217 (.0002)

Substance abuse Stroke −0.128 (<.0001) −0.173 (<.0001)

Substance abuse TBI −0.156 (NS) −0.189 (NS)

DOM SCI para-old 0.035 (NS) 0.006 (NS)

DOM SCI quad-old −0.027 (NS) −0.030 (NS)

DOM Stroke 0.026 (NS) 0.037 (NS)

DOM TBI 0.068 (NS) 0.077 (NS)

*Significance tests are based on the Wilcoxon signed rank test.
OLS indicates ordinary least squares; PTSD, posttraumatic stress disorder; SCI
para-old, spinal cord injury paraplegic–old injury; NS, not significant; SCI quad-old,
spinal cord injury quadriplegic–old injury; TBI, traumatic brain injury; HBPC, home-
based primary care; DOM, domiciliary.



comparisons of PI were significant. However, 4 of these had
negative values for the time parameter, indicating decreasing
profitability in the utilization-based class relative to the
diagnosis-based class. This result was contrary to our hypoth-
esis. Several of the differences in proportion of new users
were significant, but some were negative. The only compar-
ison pair that indicated possible gaming across all 3 variables
was HBPC and stroke. Because HBPC did not exhibit the
same pattern compared with other control classes, this may
have been a random occurrence. 

DISCUSSION

We studied changes in the way patients were classified
and coded over a 5-year period to assess effects of incentives
at the payment system level in a healthcare system with a
global budget. To control for other factors that were present
during the study period, we examined how variables that
might indicate gaming moved in the utilization-based class-

es relative to the diagnosis-based classes.
We found that although it was profitable
and possible to change the classification
of patients by utilization criteria, we
found little evidence for such gaming
behavior. 

It is important to note that in the VHA
the networks all compete for a fixed budg-
et. Thus, if 1 network is able to increase its
budget relative to other networks, those
other networks will receive a smaller share
of the total budget. There are only 2 ways
to increase a network share of this budget.
One way is to increase the number of
patients cared for; a potentially more effec-
tive way to increase this share is to ensure
that patients that are already cared for in
the system qualify for the higher of the 2
capitation payments. Such gaming has
been shown in other studies. Chan et al
showed that the economic incentives in
Medicare’s system of payment for rehabili-
tation hospitals encouraged a dramatic
increase in length of stay during the base
year.10 This is because payments were
capped at the base-year level, with incen-
tives given if charges per patient were
reduced in subsequent years. Kahn et al
concluded from their comparison of
Medicare hospitalizations between 1981-

1982 and 1985-1986 that patients were more likely to be dis-
charged prematurely after the implementation of the
prospective payment system.8,9

Our findings may not be surprising. First, the hospitals we
studied were federal hospitals. Second, we assessed whether
there was an effect at the network level, where the incentives
may not be powerful enough to produce changes in categoriza-
tion behavior. We also examined effects at the hospital level,
but because of very small sample sizes for some of the groups,
we did not report them. Physicians employed by the VHA are
salaried, and so gain no additional income from participating
in gaming, and they have everything to lose if they do not fol-
low stringent compliance and auditing standards.31,32 Finally,
although it was still profitable to increase the number of
patients in the study groups, it may be that increases in patient
numbers in these classes had already taken place prior to our
study years.

Of course, we cannot make causal inferences in this obser-
vational study. It is possible that our findings could be due to
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n Table 5. Statistics on Differences Between the Utilization-based and
Diagnosis-based Classes for the Proportion of New Users

Time
Parameter

Utilization- Diagnosis- in Repeated Mean of
based based Measures OLS
Class Class Analysis (P) Slopes (P)*

PTSD SCI para-old −0.0001 (<.0001) −0.00015 (<.0001)

PTSD SCI quad-old −0.0001 (<.0001) −0.00016 (<.0001)

PTSD Stroke 0.0002 (<.0001) 0.0004 (<.0001)

PTSD TBI −0.00006 (.0006) −0.00016 (<.0001)

HBPC SCI para-old 0.0001 (NS) 0.0001 (NS)

HBPC SCI quad-old 0.0001 (NS) 0.0001 (NS)

HBPC Stroke 0.0005 (<.0001) 0.0007 (<.0001)

HBPC TBI 0.0001 (NS) 0.0001 (NS)

Substance abuse SCI para-old 0.00005 (NS) 0.00005 (NS)

Substance abuse SCI quad-old 0.00002 (NS) 0.00002 (NS)

Substance abuse Stroke 0.0006 (<.0001) 0.0005 (<.0001)

Substance abuse TBI 0.00002 (NS) 0.00002 (NS)

DOM SCI para-old 0.00002 (NS) 0.00001 (NS)

DOM SCI quad-old 0.00001 (NS) 0.0000054 (NS)

DOM Stroke 0.0002 (0.0002) 0.0006 (<.0001)

DOM TBI 0.00003 (NS) 0.00001 (NS)

*Significance tests are based on the Wilcoxon signed rank test.
OLS indicates ordinary least squares; PTSD, posttraumatic stress disorder; SCI para-old,
spinal cord injury paraplegic–old injury; NS, not significant; SCI quad-old, spinal cord injury
quadriplegic–old injury; TBI, traumatic brain injury; HBPC, home-based primary care; NS, not
significant; DOM, domiciliary.



other trends. However, we would expect that our
diagnosis-based classes also would be subject to
such effects. Thus, the comparison of utilization-
based and diagnosis-based classes should have
revealed gaming if it were present.

A large body of empirical research, as well as
common sense, supports the assertion that the
behavior of institutions and individuals is deter-
mined in part by how they are paid. Society gener-
ally demands that professionals such as physicians
place the good of their patients ahead of financial considera-
tions. It is likely that this trust has been warranted, but it would
be naive to believe that financial considerations have no
impact on how health professionals care for individual patients.
For policy makers, reimbursement reforms can constitute a rel-
atively accessible lever for system change. It is sometimes easi-
er to modify payment arrangements than to change other
organizational features.33

We found that in a system with a global healthcare budg-
et where providers are paid by salary, but where utilization
and thus patient categorization could be manipulated to
increase payment to networks, no such consistent gaming
behavior was observed. We are not aware of other data eval-
uating responses to financial incentives in healthcare sys-
tems where payment to physicians and administrators is via
salary and global budgeting. Better understanding of
responses to financial incentives is important, both to pre-
vent unintended adverse effects and because using health-
care payment systems to reward quality or meet other
societal goals has tremendous untapped potential.20 More
research is needed to better understand the effects of finan-
cial incentives in healthcare financing arrangements.
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