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Relationship between Clinical
Conditions and Use of Veterans
Affairs Health Care among
Medicare-Enrolled Veterans
Laura A. Petersen, Margaret M. Byrne, Christina N. Daw,
Jennifer Hasche, Brian Reis, and Kenneth Pietz

Objective. To determine how reliance on Veterans Affairs (VA) for medical care
among veterans enrolled in Medicare is affected by medical conditions, access, and
patient characteristics.
Data Sources/Study Setting. Department of Veterans Affairs.
Study Design. We examined reliance on the VA for inpatient, outpatient, and overall
medical care among all VA users in fiscal years 2003 and 2004 who were also enrolled in
Medicare. We calculated the marginal effects of patient factors on VA reliance using
fractional logistic regression; we also analyzed overall VA reliance separately for under-
65 and age-651 groups. The primary focus of this analysis was the relationship between
aggregated condition categories (ACCs), which represent medical conditions, and re-
liance on the VA.
Principal Findings. Mean VA reliance was significantly higher in the under-65 pop-
ulation than in the age-651 group (0.800 versus 0.531). Lower differential distance to
the VA, and higher VA-determined priority for health care, predicted higher VA re-
liance. Most individual ACCs were negatively associated with VA reliance, though
substance abuse and mental health disorders were significantly associated with in-
creased reliance on VA care. Conditions of the eyes and ears/nose/throat had positive
marginal effect on VA reliance for the under 65, while diabetes was positive for age 651.
Among inpatients, veterans with ACCs for mental health conditions, eye conditions,
amputations, or infectious and parasitic conditions had higher likelihood of a VA hos-
pitalization than inpatients without these conditions.
Conclusions. Many dually enrolled Veterans use both Medicare and VA health care.
Age, accessibility, and priority level for VA services have a clear relationship with VA
reliance. Because dual use is common, coordination of care among health care settings
for such patients should be a policy priority.
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The Veterans Affairs (VA) Health Care System is the largest integrated health
care system in the United States, with a medical care and research budget of
U.S.$32.5 billion in fiscal year (FY) 2005. More than 5.4 million veterans
received care in the VA in FY 2005. Although the Veterans Health Admin-
istration (VHA) has the responsibility to provide comprehensive medical care
to veterans, many veterans have multiple options for medical care and may
choose to use other health systems in addition to or instead of the VA. Med-
icare is one such alternative to the VA system. In FY 1999, 35 percent of
veterans qualified for Medicare coverage due to age (65 and older), and 7
percent of veterans (who were younger than 65 years) were eligible for Med-
icare through Social Security Disability benefits, for a total of 42 percent of
Veterans having Medicare eligibility (VA Information Resource Center
2003).

Previous research shows that dually enrolled veterans make use of VA
health care as well as non-VA health care under Medicare financing, possibly
in a complementary manner (Shen et al. 2003; Rosen et al. 2005; Keyhani
et al. 2007). There are a number of factors that may affect an individual’s
choice about where to obtain health care when there is more than one option.
Figure 1 illustrates a conceptual model of possible factors affecting patients’
selection of a health care system. Our framework posits that access to a health
care system, individual demographic characteristics, individual medical con-
ditions, and health care system attributes will affect decisions about health
system use.

Specific aspects of access to a health care system include distance to
health care facilities and coverage in the system. Research has found that the
further the distance to the nearest VA hospital or clinic, the less likely it is that
veterans will come to the VA for medical, surgical, or primary care (Burgess
and DeFiore 1994; Mooney et al. 2000; Hynes et al. 2007). Further distance
from VA facilities also predicted lower utilization of VA transplant care
(Weeks and West 2007), mental health and substance abuse (MH/SA) services
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(McCarthy et al. 2007; Carey et al. 2008), and stroke care among dually
enrolled veterans (Shen et al. 2008). For MH/SA services, Carey et al. (2008)
found that as the distance to VA facilities increased, VA expenditures de-
creased, and a complementary result is seen for reduced access to Medicare
facilities (Carey et al. 2008). Because health care under Medicare financing can
be obtained in more locations than VA care (due to the limited number of VA
facilities), residence in a rural versus urban setting may also be a determinant
of where veterans receive their health care.

Regarding the coverage aspect of access, the amount of out-of-pocket
costs that an individual faces may also affect choice of health care system. A
study by Shen et al. (2003) showed that dually enrolled veterans who have
private Medicare supplemental insurance (Medigap) are more likely to use
Medicare than the VA. In the VA setting, priority level for services (assigned
based on the veteran’s severity of service-connected disabilities and income
level) is a proxy for coverage and out-of-pocket cost, and higher priority
veterans (those who face less in out-of-pocket expenses) have been shown to
be more likely to rely on the VA for health care (Hynes et al. 2007).

The choice of whether to obtain VA versus non-VA health care may also
be affected by specific medical conditions, and thus need for treatment of these
conditions. Studies of dually eligible veterans have found that the majority of
VA users hospitalized for acute myocardial infarction (Wright et al. 1997,
1999) and stroke (Shen et al. 2008) were admitted to Medicare hospitals, rather

Access to the health care system 
o Distance to health care facility 
o Coverage

o Insurance 
o VA Priority Group assignment 

Individual characteristics 
o Age
o Gender
o Race

Medical conditions 
o Aggregated Condition 

Categories (ACCs) 

Choice of health care system 

Other health care system characteristics 
o Special programs  
o Reputation of the health care system 
o Patients’ perception of the health care system 

Figure 1: Factors Influencing Choice of Health Care System
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than VA hospitals, for their initial care. Over 80 percent of coronary rev-
ascularization procedures done for dually eligible veterans in New York
during 1999 and 2000 were performed outside of the VA system (Weeks et al.
2006). In addition, Medicare-eligible veterans obtain the vast majority (86
percent) of solid-organ (liver, kidney, and heart) transplants through Medicare
coverage, rather than within the VA health care system (Weeks and West
2007). On the other hand, for less acute conditions, over 94 percent of dually
enrolled veterans with a MH/SA diagnosis use VA MH/SA services, while
fewer than 28 percent of these veterans use Medicare for MH/SA services
(Carey et al. 2008). Such prior research in this area lends credence to the
notion that decisions about health care use may be driven by particular ail-
ments. However, the extent to which various medical conditions concurrently
influence VA versus Medicare use has not been comprehensively studied.

Therefore, in the present study we examine the effect of a variety of
factors on the proportion of care obtained from the VA (VA Reliance) among
veterans enrolled in both the VA and Medicare. Our research is an important
advance over previous research in a number of ways. First, we include all
dually enrolled users of the VA health system, rather than restricting our focus
to a specific disease or treatment, and we explore the association of health care
system reliance with a comprehensive set of disease conditions as classified by
aggregated condition categories (ACCs). Our cost calculations on the Med-
icare side include patient out-of-pocket and supplemental insurance pay-
ments; this reflects the higher cost sharing that Medicare users face and which
are also part of the system costs. We include demographic and access vari-
ables——including gender, differential distance between VA and non-VA fa-
cilities, and VA priority level——that may contribute to use of one or both
settings, and we examine the interaction between these factors and the ACCs.
Finally, our study separately considers the younger Medicare-disabled and the
Medicare-elderly populations, as individual characteristics, illness conditions,
and patterns of utilization are different for these groups.

METHODS

Patient Population and Data Sources

We identified a cohort of veterans who were VA users and also enrolled in fee-
for-service (FFS) Medicare. All veterans who had inpatient or outpatient VA
or Fee basis use (for care paid by the VA in non-VA settings) in FY 2003 and
2004 in VA priority groups 1–8 were included. The patients were identified as
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VA users in the VA Allocation Resource Center’s Adjusted Decision Support
System file and the VHA Assistant Deputy Under Secretary for Health
Monthly Enrollment file or Fee basis file. These records were matched against
the VA Information Resource Center’s VA Medicare-merged dataset (VA
Information Resource Center 2003) for that period (October 2002–September
2004), resulting in a cohort of 2,077,773 VA participants who were also Med-
icare enrollees in FY 2003 and FY 2004. The Institutional Review Board for
Baylor College of Medicine and the Michael E. DeBakey VA Medical Center
approved this study. We applied several exclusion criteria to the initial cohort.
First, veterans who had missing VA priority group classification were ex-
cluded; however, this number was quite small——245. We also excluded vet-
erans with missing or unusable diagnostic data, generally resulting from
invalid International Classification of Diseases, Ninth Revision, Clinical
Modification [ICD-9-CM] codes (266 patients) and those who died in FY 2003
or FY 2004 (103,011). Finally, we excluded patients with missing (701) zip
codes and patients whose zip codes were outside of the 50 states and District of
Columbia (30,420 patients). One patient was excluded because of recorded
age � 17. Applying these exclusion criteria yielded a final cohort of 1,943,129
veterans.

Outcome Variables

Our primary outcome of interest was reliance on VA health care, calculated as
the veteran’s VA costs divided by his or her combined VA and Medicare costs
for FY, expressed as a proportion from 0 to 1. The Medicare program requires
extensive cost-sharing by patients, sometimes borne by supplemental insur-
ance. To capture comprehensive costs of Medicare services, we included the
patient out-of-pocket and supplemental insurance payments; these data are
available in the Medicare claims files. We examined three types of reliance: a
measure of overall VA reliance representing all health care use; a measure
using only outpatient (ambulatory) care costs; and one for inpatient care, bro-
ken down based on locations of hospitalization (in VA only, in Medicare only,
and in both settings).

The extent of VA service use was determined by examining the VA
National Patient Care database (NPCD) and Fee basis (services from non-VA
providers but paid for by VA) files for all inpatient and outpatient services
during the respective FYs. For inpatient care, both acute and extended care
stays were included. We obtained health care use costs from the VA Health
Economics Resource Center (HERC) inpatient and outpatient Average Cost
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Datasets (ACDs) for VA Care (Phibbs et al. 2003; Wagner, Chen, and Barnett
2003). HERC developed these patient-level databases by combining VA cost
and utilization data with external (primarily Medicare) relative value weights.
The HERC ACDs provide externally valid cost data that are reliable for use in
comparisons across VA facilities and VA regional networks, as well as be-
tween VA and non-VA settings. Our measures of VA reliance also included
VA pharmacy costs, which were taken from the VA Decision Support System
files. Outpatient VA reliance was calculated using the same data sources,
though excluding costs associated with inpatient stays. Overall and outpatient
reliance measures are examined as continuous proportions between and in-
cluding 0 and 1. Inpatient reliance was coded as a categorical variable with
three values: VA-only inpatient use, Medicare-only inpatient use, and both
VA and Medicare inpatient use.

We determined use of Medicare services with Medicare FFS claims files.
Specifically, for inpatient care we searched the Medicare provider and anal-
ysis review file and physician/supplier claims that were concurrent ( � 1 day)
with inpatient stays. For outpatient care, we used the outpatient, carrier (phy-
sician/supplier), home health, Hospice and Durable Medical Equipment
Standard Analytic files (SAFs). We used an algorithm provided by CMS’
Research Data Assistance Center to calculate the Medicare provider payment.
This payment is essentially the sum of three components: the payment made
by Medicare, the payment made by the beneficiary (co-insurance and de-
ductibles), and any payment made by a primary payer.

Independent Variables

We obtained data on patient age, gender, and death events from the VA vital
status file. Because race data are incomplete in VA databases, we obtained
race information from Medicare enrollment databases.

Differential Distance between Nearest VA and Nearest Non-VA Hospital. As a
differential measure of a veteran’s access to VA versus non-VA medical care,
we constructed the following differential distance measure: (distance from
patient’s zip code to the nearest VA Medical Center [VAMC] zip code) minus
(distance from patient’s zip code to the nearest non-VA Medicare-
participating hospital zip code). Differential distance measures have been
used in previous research of veteran access to health care (Maciejewski et al.
2007; Brahmajee et al. 2008) to capture excess distance between a VA
hospital and a (generally nearer) non-VA hospital. To carry out this
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calculation, we first obtained each patient’s zip code from Medicare
denominator files. We then obtained a list of all VAMCs and their zip
codes from the VA Station Tracking database as well as a list of all Medicare
hospitals and their zip codes from the Medicare Point-Of-Service (POS) file,
excluding hospitals specializing in care of veterans, active military, children,
or women. To determine the distance to the nearest VAMC for each valid
patient zip code, the distances between that zip code (excluding those outside
the United States) and all VAMC-containing zip codes were first calculated
using an algorithm, based on the inverse tangent Haversine formula,
provided by the VAHERC (2009). The least of these distances was then
accepted as the distance to the nearest VAMC. The distance to the nearest
Medicare Hospital was calculated similarly, though testing all Medicare
hospital-containing zip codes. The variable was categorized into differential
distance intervals (o5, 5–19, 20–39, 40–59, 601miles) due to the nonlinear
nature of the relationship between distance and VA reliance. The intervalo5
miles included the negative differential distances, that is, the cases where the
nearest VAMC is closer to the patient than the nearest Medicare hospital; an
examination of the relationship between a negative differential distance and
VA reliance revealed that this relationship was similar to the 0–5-mile
differential distance.

Priority. Each veteran enrolled in the VA health care system is assigned a
priority level. Priority levels range from 1 to 8 and are assigned based on the
veteran’s severity of service-connected disabilities and income level (veterans
Health Administration 2007). Veterans in priority categories 7–8 do not have
a service-connected disability, and they pay a co-payment for VA services.
Veterans with priority levels 1–6 have some measure of service-connected
disability or have low income. For our analyses, we divided veterans into four
categories based on priority level: priority 7–8 (reference); priority 5 (low
income); priority 2, 3, and 6 (low to moderate disability); and priority 1 and 4
(high disability).

Disease Conditions. We categorized health conditions using a diagnosis-based
risk adjustment methodology developed and licensed by the DxCG
Company (Ellis et al. 1996). In the Diagnostic Cost Group algorithm,
415,000 ICD-9-CM codes are partitioned into 545 clinically specific groups
called DxGroups. These DxGroups are clustered into condition categories
according to similarities in clinical condition and resource use. Condition
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categories that are related and affect the same organ system are then arranged
hierarchically to create 184 hierarchical condition categories (HCCs).
Patients are assigned the most severe condition they have within a
hierarchy. In previous work, we have shown that this methodology has
strong clinical validity in the VA population, with risk of mortality increasing
monotonically with more severe diagnostic categories (Petersen et al. 2005).
The DxCG software also provides ACCs, which are groups of HCCs that
encompass certain disease groups such as diabetes or certain organ systems
such as the cerebrovascular system. A patient may have more than one ACC,
and most do. As ACCs indicate occurrence of a specific disease group, they
are not mutually exclusive categories.

The ICD-9-CM codes contributing to the ACCs were combined from
both the VA and Medicare sources: the VA NPCD and Fee basis files as well
as Medicare claims files. We excluded five ACCs from our analyses either
because of rarity in the VA (pregnancy-related, neonates, and developmental
disability) or because the ACC did not represent a clinical condition, but
rather a loosely defined nonclinical ‘catchall’ category for a minor issue or
case history (ill-defined symptoms/conditions, screening/history).

Data Analysis

We calculated the mean VA reliance score within each of the demographic
and distance categories and each of 26 ACCs. We also calculated the prev-
alence of each condition among dual users and users of the VA alone. Finally,
we used two types of regression models, described below, to predict the effect
of each ACC on VA reliance adjusting for age, gender, race, priority level, and
our differential distance variable.

Because our outcome variables for overall reliance and outpatient re-
liance are fractions between, and including, 0 and 1, we could not use either
ordinary least squares linear regression or log-odds procedures. With ordinary
least squares linear regression, predicted values from the regression are not
restricted to the 0–1 interval. In the case of modeling the log-odds ratio, if any
outcome variable takes on the value of 0 or 1 with positive probability, an
adjustment has to be made before computing the log-odds ratio. In addition,
beyond this, it is problematic to recover the expected values of the fractional
outcome variable. Thus, in our analysis of overall and outpatient reliance
measures, we used a regression model developed by Papke and Wooldridge
(1996). This model, known as the fractional logistic model, is used widely in
economics research to model proportions (Fairris and Pedace 2004; Hender-
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shott and Pryce 2006; Mann and Powers 2007). Kieschnick and McCullough
(2003) have identified this model, which uses a quasi-maximum likelihood
estimation procedure, as the most suitable method for general use across
disciplines when the outcome is a proportion.

The basic equation for this model is

Eðyi jxiÞ ¼ expðxibÞ=ð1þ expðxibÞÞ

where xi is a vector of covariates and b the corresponding vector of param-
eters. This model allows the dependent variable y to take on the values be-
tween and including 0 and 1, and the predicted values lie on the open interval
(0,1). Papke and Wooldridge (1996) found that the parameter estimates can be
consistently estimated regardless of the distribution of the dependent variable.
We present the marginal effect and standard error of each covariate, a com-
mon presentation for the fractional logistic model (Kieschnick and McCullo-
ugh 2003). The marginal effect of a categorical independent variable is the
estimated amount that the VA reliance would change if that independent
variable changed from 0 to 1, with the other independent variables held at
their mean values.

We conducted separate analyses to estimate the effect of ACCs and
other patient characteristics on overall VA reliance and VA outpatient
reliance. Both analyses used the fractional logistic model and were conducted
using Stata version 10 (StataCorp LP, College Station, TX, 2007). For overall
VA reliance we analyzed data from the population described above
(N 5 1,943,129) and estimated the effects of patient characteristics sepa-
rately for patients under 65 who qualified for Medicare, and patients aged
65 and older, as these populations are clinically distinct. To predict out-
patient VA reliance as a function of ACCs and other variables, we applied
the fractional logistic model to the subset of the population with at least
one outpatient episode (N 5 1,942,290) using outpatient VA reliance as the
dependent variable.

To predict the effect of patient characteristics on inpatient stays, we
conducted multinomial logistic regression analysis using SAS version 9.1 (SAS
Institute Inc., Cary, NC, 2002). All patients included in this analysis
(N 5 731,227) had at least one inpatient stay in at least one of the settings.
We estimated the effects of ACCs and other characteristics on a categorical
variable with three values: VA-only inpatient use, Medicare-only inpatient
use, and both VA and Medicare inpatient use. Medicare-only use was the
reference group for the analysis. This modeling technique, which has been
used in previous research (Hynes et al. 2007), is more appropriate for inpatient
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use because only 10 percent of the hospitalized patients had inpatient use in
both systems.

We also examined 12 pairs of ACCs with the clinical potential for in-
teraction effects. Most of these pairs are notable for co-occurring in patients
with multiple chronic illnesses, while others included ACCs indicative of an
acute illness (e.g., cardio-respiratory arrest) paired with a chronic condition
ACC (e.g., diabetes).

Finally, we examined interactions of age and distance, age and the sub-
stance abuse ACC, and age and the mental health ACC. Because the sample is
actually a large population, the interactions are significant, but the parameter
effects are less than the main effects. In view of the large number of main
effects, these interaction results did not appear to add additional insight and
are not shown.

RESULTS

Table 1 displays the demographic, access, and clinical condition character-
istics, along with mean VA reliance, of the two dual enrollee populations:
under age 65, who qualify for Medicare through disability; and age 65 and
older. Approximately one-sixth (16.8 percent) of the full cohort were under
age 65. Not surprisingly, patients were predominantly male (95.1 percent of
the under 65 group and 98.2 percent of the 651 group, but still significantly
different at po.001). Differential distance categories were distributed similarly
in both populations. However, the two populations differed with respect to
several characteristics, including race. While 19.5 percent of the under-65
group were black, black veterans comprised only 7.6 percent of the 651 group
(po.001). The under-65 population also had a larger proportion of high dis-
ability priority classification (48.4 percent) than did the older population (12.9
percent, po.001). While the priority 7–8 veterans accounted for only 7.1
percent of the under-65 group, they comprised 37.5 percent of the 651 pop-
ulation (po.001). Some of the clinical conditions, represented by ACCs, also
differed in the two cohorts. For example, the under-65 group had three times
the percentage of substance abuse occurrence (43.6 percent versus 13.4 per-
cent, po.001) as that of the 651 veterans. Similarly, the proportion of under-
65 patients with the mental health ACC (67.9 percent) is over twice that in the
age-651 veterans (29.0 percent, po.001). The proportion of patients with
the liver ACC was 14.6 percent in the under-65 group, but only 7.0 percent in
the 651 cohort (po.001). However, the malignant neoplasm ACC occurred
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in a much higher proportion of 651 veterans (36.3 percent) than in under-65
patients (17.7 percent, po.001).

Mean VA reliance was dramatically higher in the under-65 group than
in the older population for all the characteristics we studied. Mean overall VA
reliance in the under-65 group was 0.800, while it was 0.531 in the 651 group
(po.001). Within the 651 group, mean VA reliance was higher for ages 65–74
(0.599) compared with that of veterans age 75 and older (0.473, po.001). The
only characteristic where mean VA reliance was somewhat similar in both age
groups was in the black racial category, with mean VA reliance of 0.810 in the
under-65 population and 0.737 in the 651 group (but still significantly dif-
ferent at po.001).

Within both groups, we observed variation in mean VA reliance by
ACC indicators as well as other covariates. Consistent with previous work
(Hynes et al. 2007), we found that proximity to the VA and VA priority levels
indicative of lower income and higher disability were associated with in-
creased VA reliance. With respect to ACCs, MH/SA conditions are associated
with relatively high VA reliance (mental health in the under-65 group (0.808
versus 0.800 overall), and substance abuse in the 651 group (0.577 compared
with the overall 0.531), while cardio-respiratory arrest is associated with rel-
atively low VA reliance (0.503 in the younger group, and 0.281 in the age 651

cohort). In the pairs of comorbid conditions that we assessed, only the com-
bined MH/SA in the 651 cohort was higher than the overall reliance, with a
mean VA reliance of 0.552.

Table 2 shows the distribution of the disease groups and other categories
among dual users and users of the VA alone. The VA-only users are more
likely than the dual users to be black, to qualify for the low-income or high
disability priority categories, and to be younger than 65, reflecting the role of
the VA as a safety-net type of health care provider. Again, the MH/SA ACCs
are found in higher percentages among VA-only users than among dual users;
these are the only ACCs that are more prevalent in the VA-only user sub-
group. All differences in prevalence between dual users and VA-only users are
statistically significant.

In Table 3 are the results of the fractional logistic regression analysis for
overall VA reliance as represented by the marginal effects of the independent
variables. These results suggest that most individual ACCs had a negative
association with the proportion of total health care costs attributed to VA care.
In the under-65 model, only the mental health, eyes, and the ears/nose/throat
ACCs had positive effect on VA reliance, while the substance abuse and the
skin ACCs were nonsignificant, indicating that these were some of the few
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Table 2. Prevalence of Variables among Dual Users and Users of VA Alone

Variable
N (%) among

Dual Users
N (%) among Users

of VA Alone

Total 1,553,340 389,789n

Male 1,518,555 (97.8) 378,731 (97.2)
Female 34,785 (2.2) 11,058 (2.8)
Black 113,588 (7.3) 72,987 (18.7)
Non-black 1,439,752 (92.7) 316,802 (81.3)
Priority 7–8: 581,339 (37.4) 49,130 (12.6)
Priority 5: low income 498,747 (32.1) 169,055 (43.4)
Priority 1, 4: high disability 249,097 (16.0) 116,879 (30.0)
Priority 2, 3, 6: low/moderate

disability
224,157 (14.4) 54,725 (14.0)

Differential distance: o5 milesw 236,291 (15.2) 112,939 (29.0)
Differential distance: 5–19 miles 338,355 (21.8) 106,299 (27.3)
Differential distance: 20–39 miles 311,349 (20.0) 65,182 (16.7)
Differential distance: 40–59 miles 262,400 (16.9) 44,938 (11.5)
Differential distance: 601 miles 404,945 (26.1) 60,431 (15.5)
Age: o65 years 189,537 (12.2) 136,085 (34.9)
Age: 65–74 years 588,494 (37.9) 155,450 (39.9)
Age: 751 years 775,309 (49.9) 98,254 (25.2)
ACC01: infectious and parasitic 565,623 (36.4) 94,172 (24.2)
ACC02: malignant neoplasm 562,387 (36.2) 83,009 (21.3)
ACC03: benign/in situ neoplasm 259,617 (16.7) 35,994 (9.2)
ACC04: diabetes 562,272 (36.2) 112,056 (28.8)
ACC05: nutritional and metabolic 1,317,693 (84.8) 261,491 (67.1)
ACC06: liver 137,779 (8.9) 22,955 (5.9)
ACC07: gastrointestinal 1,005,109 (64.7) 174,769 (44.8)
ACC08: musculoskeletal and

connective
1,239,017 (79.8) 242,281 (62.2)

ACC09: hematological 539,934 (34.8) 59,464 (15.3)
ACC10: cognitive disorders 215,182 (13.9) 23,686 (6.1)
ACC11: substance abuse 258,712 (16.7) 99,276 (25.5)
ACC12: mental 537,185 (34.6) 153,664 (39.4)
ACC14: neurological 460,807 (29.7) 78,304 (20.1)
ACC15: cardio-respiratory arrest 129,237 (8.3) 6,041 (1.6)
ACC16: heart 1,404,251 (90.4) 296,140 (76.0)
ACC17: cerebro-vascular 406,129 (26.2) 42,435 (10.9)
ACC18: vascular 647,814 (41.7) 74,510 (19.1)
ACC19: lung 803,949 (51.8) 114,049 (29.3)
ACC20: eyes 1,157,068 (74.5) 220,304 (56.5)
ACC21: ears, nose, and throat 962,581 (62.0) 189,617 (48.7)
ACC22: urinary system 705,774 (45.4) 87,050 (22.3)
ACC23: genital system 783,713 (50.5) 111,550 (28.6)
ACC25: skin and subcutaneous 916,486 (59.0) 153,002 (39.3)
ACC26: injury, poisoning,

complications
763,861 (49.2) 96,842 (24.8)

continued
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situations where clinical condition groups were more strongly associated with
VA reliance than with the other factors we assessed. In the older cohort, the
Diabetes ACC was positive, as were infectious/parasitic, MH/SA ACCs. The
relative marginal effects suggest that other covariates, such as priority group
and distance, have stronger influence than the ACCs in predicting the level of
VA reliance in this age group.

The results of the outpatient VA reliance analysis (Table 4) were con-
sistent with our findings for correlates of overall VA reliance in veterans older
than 65 (outpatient VA reliance was not analyzed separately by age group,
though veterans older than 65 composed the majority of the cohort). The data
presented in Table 4 (left column) represent the marginal effects for each
variable. Again, MH/SA disorders were associated with greater reliance on
the VA for outpatient care. To a lesser extent, infectious and parasitic diseases
(e.g., HIV/AIDS) and diabetes were also associated with increased reliance on
VA outpatient care.

Table 2. Continued

Variable
N (%) among

Dual Users
N (%) among Users

of VA Alone

ACC29: transplants, openings,
amputations

54,711 (3.5) 8,410 (2.2)

Presence of selected ACC comorbidity pairs
ACCs 4, 6: diabetes1liver 59,199 (3.8) 6,775 (1.7)
ACCs 4, 15: diabetes1cardio-

respiratory arrest
61,823 (4.0) 2,284 (0.6)

ACCs 4, 16: diabetes1heart 542,516 (34.9) 101,040 (25.9)
ACCs 4, 17: diabetes1cerebro-

vascular
176,700 (11.4) 15,000 (3.9)

ACCs 4, 20: diabetes1eyes 466,436 (30.0) 87,326 (22.4)
ACCs 4, 22: diabetes1urinary 296,808 (19.1) 31,022 (8.0)
ACCs 4, 29: diabetes1transplants,

openings, amputations
25,246 (1.6) 3,303 (0.9)

ACCs 11, 12: substance
abuse1mental health

139,942 (9.0) 56,396 (14.5)

ACCs 16, 17: heart1cerebro-vascular 393,797 (25.4) 38,184 (9.8)
ACCs 16, 18: heart1vascular 624,075 (40.2) 66,174 (17.0)
ACCs 17, 18: cerebro-

vascular1vascular
255,606 (16.5) 16,190 (4.2)

ACCs 20, 22: urinary1eyes 550,189 (35.4) 56,611 (14.5)

nAll differences in proportion of population with the variable were significant at po.001.
wDistance to the nearest VA Medical Center minus the distance to the nearest non-VA Medicare-
participating hospital; greater positive values suggest the patient lives closer to a non-VA Medicare
hospital.

ACC, aggregated condition category; VA, Veterans Affairs.
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Our analysis of inpatient care examined whether patient characteristics
were associated with the likelihood of receiving inpatient care within the VA
system only, under Medicare only, or in both settings. Twenty-six percent of
the cohort had an inpatient stay during the study period. Roughly two-thirds of
the veterans (63 percent) with any inpatient stays received their inpatient care
solely through Medicare, 26 percent received inpatient care solely in the VA,
and 11 percent had inpatient care in both the VA and Medicare. Patients with
the ACC for transplants or amputations were more likely to have inpatient care
in the VA only (odds ratio 5 1.21, 95 percent CI: 1.18–1.24; reference group
Medicare only). A separate analysis of HCC occurring in Medicare and the VA
suggests that this result is driven by amputations (results not shown). The
likelihood of having an inpatient stay only in the VA was also 41 and sta-
tistically significant for patients with ACCs for infectious and parasitic disorders
(OR 5 1.05, 95 percent CI: 1.03–1.10.); substance abuse (OR 5 1.22, 95 per-
cent CI: 1.20–1.24); mental health disorders (OR 5 1.16, 95 percent CI: 1.14–
1.17); and eye disorders (OR 5 1.06, 95 percent CI: 1.04–1.07). The other
ACCs (a higher number of condition groups) were more likely to be associated
with patients who had stays in Medicare only, and particularly those who had
stays in both the VA and Medicare. We examined the 12 comorbidity pairs for
interactions in the inpatient analysis as well. The diabetes1eyes pair was more
likely to receive inpatient care in the VA only (OR 5 1.34, 95 percent CI: 1.30–
1.38), as was the diabetes1transplants/openings/amputations pair (OR 5 1.07,
95 percent CI: 1.01–1.13), compared with the Medicare-only inpatients.

DISCUSSION

We investigated the relationship between patient clinical characteristics and
use of VA health care services among Medicare-enrolled veterans, controlling
for other factors that might affect choices about where to obtain care. Unlike
much of the prior work in this topic, we focused upon the full spectrum of
clinical conditions rather than specific diseases or procedures, and we assessed
all Medicare eligible veterans regardless of age. We also used a novel statistical
method, fractional logistic regression, to answer our scientific questions. Our
goal was to evaluate whether patients’ health conditions explained variation in
the extent of health care reliance on the VA versus Medicare-financed
services, beyond that which could be explained by other factors such as age,
gender, race, distance to the nearest VAMC, and VA-determined priority for
health care services.
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Our results confirm and extend those of other investigators who have
assessed utilization of VA services by dually enrolled veterans (Borowsky and
Cowper 1999; Rosen et al. 2005; Hynes et al. 2007). Examining more recent
data on VA/Medicare dual enrollees, we confirm the findings of Hynes and
colleagues that VA priority group and distance to VA care are influential
factors in reliance on the VA. We further examined the full spectrum of
medical conditions that may play a role in reliance. Like Rosen and col-
leagues, we examined ACCs across both systems as indicators of health con-
ditions; we took an added step of incorporating the ACCs in a modeling
approach, and using a novel technique that has not been widely applied to
health services research questions. Another relatively unique contribution is
that we studied patients under 65, and we showed that they have different
patterns of care and health care needs than elderly dually enrolled veterans.

In this cohort of dual VA-Medicare enrollees, we found that outpatient
VA reliance was greater for women, for black patients, and for those in VA
priority categories indicative of severe service-connected disability or low
income. As differential distance to a VA facility, relative to the nearest Med-
icare hospital, increased, outpatient reliance on the VA decreased monoton-
ically. Those veterans with substance abuse and mental health disorders had
greater reliance on VA outpatient care, and also on inpatient care in the VA
(both the VA-only and VA1 Medicare inpatient care). These results are con-
sistent with the observation that the VA provides a large quantity of MHSA
care. We further found that diseases of the eyes, ears, nose, and throat were
significantly associated with greater VA reliance in the under-65 group but
with lower VA reliance in those patients 65 and above. The diabetes and
infectious and parasitic disease ACCs were correlates of increased VA reli-
ance only in the older group.

Indeed, the population of veterans who are dually enrolled in Medicare
and the VA is composed of two very disparate groups: those veterans under
the age of 65 who are Medicare eligible due to disability (disability-eligible),
and those 65 years or older who are Medicare eligible through age (age-
eligible). The former population is, by definition, more disabled and therefore
may also use more——and different kinds——of health care than those veterans
who are age-eligible. In our separate analyses of overall reliance for these two
populations, we find differences in the magnitude of the effect of factors that
affect choice of health care setting. For both populations, priority categories of
disability and low income are predictors of increased reliance on the VA. We
note that, while the marginal effect of disability priority categories is smaller in
the under-65 veterans, this finding may be due to the fact that the under-65
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population is already disabled. In both groups, ACCs associated with acute,
critical care, such as cardio-respiratory arrest, are predictors of notably lower
VA reliance (hence, higher Medicare reliance); these are conditions where the
patients likely have less or virtually no choice in health care setting and may be
taken to the nearest hospital by emergency transport. The nearest hospital in
such a situation is not likely to be a VA hospital.

In terms of clinical characteristics, Medicare-age-eligible veterans show
a substantially larger marginal effect of increased VA reliance from diagnoses
of substance abuse or mental health conditions than do their under-65 coun-
terparts. This finding may reflect the fact that typical under-65 veterans are
already more likely to have substance abuse or mental health conditions.

The younger veterans under the age of 65 who fall into the ACC for eye
problems have greater reliance on the VA, whereas their age 65 and older
counterparts have less reliance on the VA. As the VA provides specialized
care in blind rehabilitation, younger blind veterans may be relying heavily on
the VA for this service. The co-occurrence of some pairs of chronic condition
ACCs does not have as great of an influence on VA reliance as more acute
conditions. Our findings suggest that while some illness conditions (e.g., sub-
stance abuse and mental health problems, cardio-respiratory arrest) have a
significant influence on where a veteran obtains the bulk of health care, other
factors more fundamental to VA eligibility or access (such as VA priority
group or distance to VA care) may be the strongest drivers of VA reliance.

The higher prevalence of ACCs observed in dual users versus VA-only
users illustrates findings from other research (Rosen et al. 2005; Byrne et al.
2006) that dual users have more diagnoses recorded than those who use the
VA exclusively, and that more diagnoses overall are recorded in Medicare
settings. This may reflect, to varying degrees, a disparity in coding incentive
behavior between Medicare and the VA, but also perhaps less complicated
disease patterns in VA-only users. Our prior work (Byrne et al. 2006) sug-
gested that the higher proportion of diagnoses in Medicare could be partially
attributed to veterans who use the VA primarily for pharmacy services.

This study has several limitations. First, we could not measure the cost of
outpatient prescription drugs under the Medicare program. Although until
recently FFS Medicare did not pay for pharmaceuticals, these costs are
nevertheless associated with patient out-of-pocket costs in that setting and
therefore ideally should be included in our reliance measure. Because dif-
ferent clinical conditions are likely to entail different pharmaceutical costs,
the Medicare costs may be underestimated by the lack of prescription
information. Second, we were not able to assess non-FFS Medicare users, and
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these individuals may exhibit different patterns of use than those individuals
who are enrolled in FFS Medicare. Third, ideally our cost data would have
included copayments to the VA paid by veterans in Priority 7 and 8, as a
complement to the Medicare copayment data. However, patient-level copay-
ment data are not available in VA administrative data sources. Because we
cannot include the copayments in VA costs, we might be underestimating the
effect of Priority 7 or 8 status on reliance. Because VA copayments generally
constitute a smaller proportion of total costs than do Medicare copayments,
however, we do not believe the study’s overall conclusions are affected by this
fact. Fourth, although we have diagnoses from both VA and Medicare da-
tabases, our analysis cannot specify where the care for different conditions was
provided. In previous work (Byrne et al. 2006), we documented little overlap
in recorded diagnoses across the two databases, and therefore can speculate
that the diagnoses being recorded in each do reflect the care that is provided.
However, future research is needed to confirm this assertion. Fifth, because the
VA and Medicare are in a somewhat unique complementary situation, our
results may not be generalizable to other health care systems. However, the
methods could be applied to other arenas in which patients have a choice
between two systems of care. Sixth, although we have data on use of health
care for our population under both the Medicare and VA systems, it is possible
that veterans in our cohort are accessing health care under other systems as
well. Veterans with private insurance or Medicaid may be receiving non-VA/
non-Medicare health services. Thus, although we can assess the VA-Medicare
balance of care, Veterans may be receiving additional care that is not captured
in our data. Lastly, the choice of health care setting by individuals who have
access to more than one system may also be a factor of specific characteristics
of the health care systems, including but not limited to special programs or
facilities (e.g., transplantation facilities, rehabilitation programs), the reputa-
tion of the health care system, and patients’ subjective perception of the sys-
tems (Figure 1). Also, the VA and non-VA care differ in the mix of services
offered, such as differing levels of long-term care and rehabilitation, which
makes utilization comparisons a challenge; hence, the cost comparisons pre-
sented here may be a somewhat simplistic reflection of ‘‘reliance.’’ Little re-
search has examined these potential factors directly, and in this study as well
we are limited by data in our ability to address these factors. Nevertheless, our
study is a comprehensive examination of many of the factors affecting choice
of health care setting.

In summary, accessibility and priority level for VA health care services
have a clear relationship with VA reliance. Medicare-enrolled veterans with
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mental illness, substance abuse, or amputations have greater reliance on VA
care. Veterans who are Medicare eligible due to disability show differences
from their age-eligible counterparts in factors that affect reliance. Finally, the
results found here have implications for policy, across both the VA and Med-
icare. Based on previous research, veterans who are dual users of VA and
Medicare are likely to be using complementary services from the two systems
(Shen et al. 2003; Rosen et al. 2005; Byrne et al. 2006). In some cases, for
example, mental health and spinal cord rehabilitation, the VA may offer
enhanced coverage. Hence, veterans may be making rational choices that
result in a comprehensive ‘‘benefits package’’ between Medicare and VA
health care service options. This research also confirms that veterans who use
Medicare as well as the VA are recording higher levels of services (Hynes et al.
2007; Keyhani et al. 2007), suggesting that these dual users have a higher
illness burden than those veterans who use only one system. Moreover, con-
tinuity of care for dually enrolled veterans is a particular concern, notably in
conditions (e.g., diabetes) where care is sought in both settings. It is important
that clinicians are aware of all comorbid conditions of patients, so that ap-
propriate risks and benefits of treatment may be considered. Indeed, it is
critically important that the health care for these veterans be coordinated
between the two systems so that high-quality care is delivered, and that un-
needed duplication of services is avoided.
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