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OBJECTIVE: To determine if the combined effects of
patient-level (demographic and clinical characteristics)
and organizational-level (structure and strategies to
improve access) factors are uniformly associated with
utilization of Indian Health Service (IHS) and/or Veter-
ans Health Administration (VHA) by American Indian
and Alaska Native (AIAN) Veterans to inform policy
which promotes dual use.
METHODS: We estimated correlates and compared two
separate multilevel logistic regression models of VHA-
IHS dual versus IHS-only and VHA-IHS dual versus
VHA-only in a sample of 18,892 AIAN Veterans receiving
care at 201 VHA and IHS facilities during FY02 and
FY03. Demographic, diagnostic, eligibility, and utiliza-
tion data were drawn from administrative records. A
survey of VHA and IHS facilities defined availability of
services and strategies to enhance access to healthcare
for AIAN Veterans.
RESULTS: Facility level strategies that are generally
associated with enhancing access to healthcare (e.g.,
population-based services and programs, transporta-
tion or co-location) were not significant factors associ-
ated with dual use. In both models the common
variable of dual use was related to medical need,
defined as the number of diagnoses per patient. Other
significant demographic, medical need and organiza-
tional factors operated in opposing manners. For
instance, age increased the likelihood of dual use
versus IHS-only but decreased the likelihood of dual
use versus VHA-only.
CONCLUSIONS: Efforts to enhance access through
population-based and consumer-driven strategies may
add value but be less important to utilization than
availability of healthcare resources needed by this
population. Sharing health records and co-manage-
ment strategies would improve quality of care while
policies allow and promote dual use.
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INTRODUCTION

Increasing access to healthcare resources for eligible American
Indian and Alaska Native (AIAN) Veterans is one goal of a
Memoranda of Understanding between the Veterans Health
Administration (VHA) and the Indian Health Service (IHS) executed
in2003and in2010. SomeAIANVeterans are eligible for healthcare
from both of these federal healthcare organizations and 26% of
these Veterans are dual users of these organizations.1 Since the
original Memorandum of Understanding, 30% of facilities across
both organizations increased targeted services and focused clinics
for this population.2 Dual use has been described as the result of
either patient level factors (e.g., health-seeking strategy to improve
access, dissatisfaction or preference, knowledge) or organization-
level factors (e.g., reducing resource outflow, lack of resources,
service strategies to improve utilization), yet neither level of factors
fully accounts for utilization.3–8 The purpose of this report is to
determine if the combined effect of patient-level and organization-
level factors predict dual useuniformly in comparison to eitherVHA
or IHS. Our aim is to inform policy and practices as the VHA and
IHSmove forward with organizational strategies to improve access,
which incidentally promote dual use.

BACKGROUND

VHA and IHS have developed exemplary organizations,9–11 which
differ in eligibility, benefits, and resources. VHA, a branch of the
Department of Veterans Affairs (VA), provides basic healthcare to
all eligible veterans based on need and income; Service connected
injuries or illnesses (SCII) determines priority and out-of-pocket
costs for limited types of care as well as an amount of monthly
monetary compensation for all injured veterans.12 For fiscal
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planning purposes, the Veterans Equitable Resource Allocation
(VERA) also encourages equitable access by accounting for the
complexity of veteran’s medical needs in allocating resources to
support continuing, on-goingmedical care. IHS, an agency within
the Department of Health and Human Services (DHHS), is
responsible for providing federal health services to federally
recognized AIAN Tribes, either directly or through Tribal health
programs, in the 35 reservation states.13 IHS provides for direct
services at no charge to eligible individuals butmedical care that is
purchased from outside of the IHS or the Tribal health program is
subject to a variety of limitations.

At the organizational-level, dual use for IHS-eligible popula-
tions has been driven by limited IHS resources.5,14 IHShealthcare
providers and managers sometimes encouraged dual use by
recommending that Veterans use their VHA benefits for medical
services that were not immediately available through IHS,15

particularly for post traumatic stress syndrome (PTSD).2

We surveyed a sample of 227 VHA and IHS facilities and found
that 30% had developed population-based, focused services
targeting the AIAN Veteran population.2 These services included
special health programs (e.g., counseling for AIAN Veterans),
enhanced access options (e.g., transportation, telehealth) and
formal agreements to provide care to mutually eligible patients
(e.g., specialty consultation, pharmaceutical dispensing). Facili-
ty-level enhancements also included culturally appropriate
services (e.g., Native health modalities).

At the patient-level, individual circumstances may favor use of
VHA, IHS or both organizations. Administrative records docu-

mented that about one-quarter of IHS-enrolled veterans also
used VHA, mainly for behavioral/mental health clinics and
laboratory or diagnostic testing.1,16 Patients’ decisions of
which organization(s) to use depended on many factors,
including convenience, preference for treatments and per-
ceptions of cultural competency, quality of care, profession-
alism and availability of services, as well as referrals from
healthcare providers.6,7

Unlike past studies, this report examines the relationship
between these multiple patient and organizational factors in
driving utilization patterns. These organizational factors
include the structure of the healthcare systems and local
facilities as well as innovations in access that promote “ease
and opportunity”17 for healthcare interactions with this
population. The latter include local strategies that are in
place at the facility-level to improve geographic access
through consumer-based enhancements (e.g., transportation
or co-location of clinics) or cultural access through clinics
with enhanced linguistic and cultural competencies, as well
as structural factors that may impact access or utilization.

METHODS

We used multilevel logistic regression modeling of patient
and organizational factors to examine dual use versus use
of a single organization (i.e., VHA-only or IHS-only), as

Figure 1. Multi-level model of dual use of VHA and IHS.
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shown in Figure 1. Our analytic goal was to examine the
performance of the same variables in AIAN Veteran popula-
tions. Therefore, two separate multilevel models were
estimated on a population of VHA-IHS dual versus VHA-
only and on a population of VHA-IHS dual versus IHS-only
to precisely account for the influence of unique factors
which may influence use of healthcare services but that
only apply in VHA (e.g., SCII rating) or that only apply in
IHS (e.g., administrative management), respectively. These
models were compared with respect to their predictive
utility.

Four data sources were used in this study. We linked and
merged patient data in administrative records from 1) IHS
National Patient Information Reporting System (NPIRS), 2)
VHA National Patient Care Database (NPCD) and 3) VHA-
VERA files with 4) our survey of VHA and IHS facilities. The
administrative records of patient encounters and registry
information resulted in a unique dataset of 64,746 IHS AIAN
Veterans who used VHA and/or IHS during fiscal years 2002
and 2003.1 We surveyed all medical center directors at VHA
and IHS facilities in a sample of US states in the Pacific
Northwest, Pacific Coast, Northern Plains and Southern
Plains that met sampling criteria of a high proportion of AIAN
Veterans: at least two VHA and two IHS facilities, both IHS
management configurations (i.e., direct and Tribal) and both
IHS resource configurations (i.e., states with and without IHS
hospitals) were included in the sample.2 With a response rate
of 68% in the nine-state sample area (Arizona, California,
Minnesota, Montana, New Mexico, Oklahoma, South Dakota,
Washington, and Wyoming), the survey documented the
presence of local targeted services, programs, and interagen-
cy strategies to enhance access for AIAN Veterans in 114 VHA
and 113 IHS facilities. The survey collected information on
organizational complexity and on programs, services and
joint local initiatives that focused on healthcare for AIAN
Veterans. For this analysis, we retained 201 facilities from the
survey sample that had at least two dual users, resulting in
an average cluster size of 93.99 AIAN Veterans (range: 2 to
1277 patients) and the patient records for the 18,892 AIAN
Veterans who received healthcare from these facilities.

Measures: Patient-Level

Patient-level factors were selected from administrative
records representing demographic and clinical character-
istics, which typically have been used in utilization studies
of this population,14 and are based on the Anderson–Aday
framework.18 We aggregated data for nine characteristics
over the 2-year study period: Age, sex, residential location,
total number of diagnoses, use of medical specialist, use of
mental/behavioral health specialist, hospitalization, prior-
ity for VHA care and complexity of healthcare. The
demographic characteristics included age, sex, residential
location in a metropolitan, metro-adjacent or rural county
using the 2003 US Office of Management and Budget
definitions18 and priority for VHA healthcare services
based a SCII rating of ≥50% (no equivalent in IHS)
Individuals’ clinical characteristics were the total number
of unique, unduplicated outpatient diagnoses as deter-
mined by healthcare professionals and recorded as Inter-
national Classification of Diseases (ICD-9) codes, use of
intensive outpatient resources as defined by an encounter

in a medical specialty and/or a behavioral or mental
health clinic, discharge from a short-stay hospital, and
VHA-VERA determination of need for complex and on-
going medical care (no equivalent in IHS).

Measures: Organization-Level

For each patient, the relevant organizational factors were deter-
mined by the facility that was his/her most frequent source of
healthcare. The organizational structures and strategies to
improve access for AIANVeterans at those facilitieswere described
using administrative and survey data. Using administrative data,
we characterized organizational characteristics by: 1) type of
facility (i.e., medical center or ambulatory care center), 2) IHS
Management (i.e., Tribe or federal direct; no equivalent in VHA), 3)
characteristic of county in which facility was located19 and 4)
location of facility in a state with or without an IHS hospital (no
equivalent in VHA). A 5th organizational variable was derived from
administrative records to determine the total number of AIAN
Veterans that used each facility. We described organizational
complexity along six dimensions based on survey responses to:
Number of board certified specialties on staff, Gaps in staffing
these specialties, Ancillary health programs (i.e., post acute
rehabilitation, stroke rehabilitation, comprehensive geriatrics
evaluation), On-site treatment programs for PTSD and for alcohol
and substance abuse treatment programs and VHA-IHS local
agreements to improve healthcare access or share resources.

Strategies to improve access for AIAN Veterans were also
documented on the survey. We grouped these strategies into five
categories, each of which were treated as a binary variables to
characterize facilities: 1) targeted clinics or staffing (i.e., health or
mental health clinics that designated space, clinics or specially-
trained staff to direct care specifically to AIAN Veterans), 2)
educational outreach (i.e., participation in local events, atten-
dance at community forums, and distribution of enrollment and
other informational materials), 3) educational programs for
VHA/IHS staff on benefit, eligibility and services, 4) strategies
to enhance access (i.e., transportation between VHA and IHS
facilities, telemedicine, co-management of patients, co-location of
services, sharing staff salaries and giving clinical staff privileges
to practice at both VHA and IHS) and 5) cultural and linguistic
competencies (i.e., health needs assessment, advisory group,
native health modalities, required staff training, displays of
material culture, targeted health education programs

The analysis was conducted using Stata version 10.0 with the
xtmelogit command. We selected a logistic model for the binary
outcome (i.e., dual use versus single organization), and a
multilevel model to include both patient (level 1) and organization
(level 2) variables in the same model. In these models the
intercept was specified as random and all explanatory variables
were fixed. The 25 patient-level and organization-level variables
were tested in both backward and forward selection procedures
in order to arrive at a final set of indicators. Both selection
procedures yielded the same set of potential explanatory vari-
ables: all patient-level variables were retained but only 10 of the
organization-level variables, as shown inboldface font inFigure1.

RESULTS

Dual users comprised 28.8% of the sample; the remaining
single users were evenly divided between VHA and IHS as
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shown in Table 1. Most AIAN Veterans in this sample were men
and most were middle-aged or older. The distribution of county
of residence characteristics was U-shaped; about half the
population resided in metropolitan-adjacent counties and we
selected that characteristic as the referent for the logistic
analyses. While most Veterans did not receive care in medical
specialty, behavioral/mental health or hospital services, a
consistent pattern emerged that greater proportions of dual
users and IHS-only users received these types of care. For
instance, among VHA-only users, 8.1% received care in a
behavioral/mental health clinic and 24.1% in a hospital in
comparison to dual users (27.1% and 41.6%) and IHS-only users
(26.9% and 48.2%), respectively. Like the general VHA-only user
population, about 4% of these AIAN Veterans who were enrolled
for care at VHA had been rated with complex healthcare needs;
there is no equivalent rating system in IHS administrative data for
comparison. About 40%of AIANVeteranswho received any care at
VHA facility had high eligibility ratings with SCII of ≥50%.

At the organization-level, the sample was almost evenly
divided between VHA facilities (103) and IHS facilities (98). As

shown in Table 2, the majority of VHA and IHS facilities were
ambulatory care centers with few medical subspecialty services
on site; of facilities that did have subspecialty services, about
the same proportion in each organization had a gap in staffing
these subspecialists. Substance abuse and healthcare services
targeted to AIAN Veterans were equally distributed across the
VHA and IHS facilities but availability of other special programs
varied across organizations. More PTSD programs and ancillary
medical care were located at VHA facilities and more programs to
enhance access were located at IHS facilities. The majority
(68.4%) of IHS facilities in this sample were administered by
Tribes.

Table 3 shows the results of the two multi-level models.
At the patient-level in model 1 (VHA-only use versus dual
use), the odds of being a dual user were significantly
greater for those who lived in rural areas in comparison
to metro-adjacent (OR=0.53) and for those who had
increasing numbers of unique medical diagnoses. The odds
of being a dual user as compared to VHA-only user were
significantly lower for AIAN who were middle-aged or older
than for those aged ≤44 years, for those living in a
metropolitan county than in a metro-adjacent county, for
those who had received care in a specialty and behavioral
clinic or at a short stay hospital in comparison to those
who had not received those types of care, and for those
rated with higher levels of service connected injury or
illness. At the organization-level, for every unit increase in
board certified subspecialty departments on staff, the odds
of being a dual user were lower (OR=0.78).

At the patient-level in model 2 (IHS-only versus dual
use), the odds of being a dual user as compared to IHS-
only user were significantly greater for AIAN elders than for
those aged 44 and younger (OR=1.52), for those who lived
in metropolitan rather than metro-adjacent areas, for those
who had received care in a specialty and behavioral clinic
or at a hospital in comparison to those who had not
received those types of care, for those who had increasing
numbers of unique medical diagnoses. At the organization-
level, the odds of being a dual user were significantly
greater when the usual source of care had an increasing
number of board certified subspecialty departments on staff
(OR=2.99).

The models represent different samples (i.e., dual use
versus VHA-only use; dual use versus IHS-only use) with
similar but not identical outcomes. The similarities and
differences between these two models were notable. In both
models, a greater number of unique diagnoses were a
significant explanatory variable of dual use. Other significant
variables exhibit an opposite effect in the single use models.
For instance, older age, use of intensive medical care services
and increasing number of board certified subspecialty
departments on staff were positively related to dual use in
comparison to IHS-only use but not to the comparison with
VHA-only. The impact of the residential county varied across the
two models. In model 1, the odds of dual use were higher among
rural county residents and lower among metropolitan county
residents, while the characteristics of the county of residencewas
not a significant indicator in model 2. Only one organization
variable remained in the final models: the number of medical
subspecialties on-site at the home facility. This indicator also had
opposite effects across the two models. In model 2, the odds of
dual use increased by a factor of 2.99 for eachadditional specialty

Table 1. Patient (Level 1) Characteristics, by Frequency Distribution
and Showing Referent (*) in Model-Building, Missing Data Excluded

Variable Dual user

(n=5,445)

VHA-only

User

(n=6,947)

IHS-only

User

(n=6,500)

Total

(n=18,892)

n (%) n (%) n (%) n (%)

P1. Age

0-44 years* 976 (17.9) 2124 (32.7) 4367 (23.1) 4367 (23.1%)

45 – 64 years 2893 (53.1) 2909 (44.8) 9495 (50.3) 9495 (50.3%)

≥65 years 1576 (28.9) 1467 (22.6) 5019 (26.6) 5019 (26.6%)

P2. Gender

Male* 5105 (93.8) 6060 (93.2) 17611 (93.3) 17,611 (93.3%)

Female 340 (6.2) 440 (6.8) 1270 (6.7) 1,270 (6.7%)

P3. County of residence

Metro-

Adjacent*

2457 (45.1) 2504 (38.6) 9693 (51.4) 9,693 (51.4%)

Metropolitan 1422 (26.1) 2268 (34.9) 5085 (27.0) 5,085 (27.0%)

Rural 1566 (28.8) 1718 (26.5) 4084 (21.7) 4,084 (21.7%)

P4. Service-Connected Injury or Illness (SCII) for VHA users (n=12,161)

<50% rating* 3138 (58.8) 3879 (56.8) NA 7,017 (57.7%)

≥50% rating 2195 (41.2) 2949 (43.2) NA 5,144 (42.3%)

P5. Total unique diagnoses

0-5 373 (6.9) 1895 (29.2) 1717 (24.7) 3,985 (21.1%)

6-12 968 (17.8) 1639 (25.2) 1901 (27.4) 4,508 (23.9%)

13-23 1518 (27.9) 1629 (25.1) 18998 (27.3) 5,045 (26.7%)

≥24 2586 (47.5) 1337 (20.6) 1431 (20.6) 5,354 (28.3%)

P6. Received health care in a specialty clinic

No 3178 (58.4) 4936 (75.9) 3596 (51.8) 11,170 (62.0%)

Yes* 2267 (41.6) 1564 (24.1) 3351 (48.2) 7,182 (38.0%)

P7. Received care in a behavioral or mental health clinic

No 3970 (72.9) 5972 (91.9) 5076 (73.1) 15,018 (79.5%)

Yes* 1475 (27.1) 528 (8.1) 1871 (26.9) 3,874 (20.5%)

P8. Received care in a short stay hospital

No 4381 (80.5) 6321 (97.2) 5910 (85.1) 16,612 (87.9%)

Yes* 1064 (19.5) 179 (2.8) 1037 (14.9) 2,280 (12.1%)

P9. Complex care rating for VHA users (VERA)

No 5320 (96.1) 6688 (96.3) NA 11,918 (96.2%)

Yes* 215 (3.9) 259 (3.7) NA 474 (3.8%)
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at the usual source of care, while in model 1 the odds decreased
by factor of 0.78.

DISCUSSION

Unlike previous studies of dual use, our multilevel approach
allowed us to explore the effects of patient and organizational
factors. Our two models shared several significant explanatory
variables of dual use; however, some explanatory variables
operated in an opposing manner. These contradictory results
suggest a temporal element. The IHS, which may have cared

for these veterans since their childhoods, may have been the
primary provider until the need for specialized or intensive
healthcare services resulted in dual use. It appeared that once
a Veteran had enrolled in the VHA system, these health factors
were no longer related to dual use as the Veteran may
transition to exclusive use of VHA. This scenario may reflect
relative differences in 1) resources to care for the aged, very ill,
and multiple complex conditions, 2) greater availability and/or
lower cost of services for veterans with higher SCII ratings or 3)
impact of financial compensation for SCII. It may also arise
from the lack of clinical coordination between these organiza-
tions, leading to a scheduling of all follow-up visits within the
VHA instead of managing follow-up in the IHS primary care
setting. Dual use might also be a temporary phenomenon that
is related to a specific episode of care. Our interpretations are
limited by the cross-sectional nature of our data and future
research should examine the temporal and longitudinal nature
of dual use, as well as patterns of care for specific medical
conditions. Future research might also investigate factors,
which were beyond the scope of this project (e.g., Tribal
membership at the IHS point of care) that may influence
exclusive use of VHA versus IHS.

We developed two models to account for unique factors in
VHA and IHS that prior studies suggested might influence dual
use. Patient and organizational factors performed differently
across these models. These contradictory models also suggest
that expectations about the same dual user population may
differ, potentially affecting planning efforts to enhance access
as set forth in the Memorandum of Understanding. While it is a
logical assumption, given the organizational differences in
funding and expertise, that medical needs (old age, use of
intensive resources, visits to facilities staffed with subspecialty
services) predicted dual use in comparison exclusive use of IHS
(model 2), these same factors actually reduced the odds of dual
use in comparison to exclusive use of VHA (model 1). In other
words, increasing access to VHA services for IHS-enrollees may
not substantially increase utilization of VHA resources among
the most medically needy patients. The actual availability of
targeted services or activities to enhance access were not
significantly related to utilization patterns. Improving per-
ceived access through population-based and consumer-driven
strategies may add value but be less important to actual
access than availability of healthcare resources needed by this
population. Our models may have been insufficiently sensitive
to discern these value-added features.

Our models are subject to the limitations of the data
sources, although both VHA and IHS have processes in place
to assure accuracy in the medical information.19,20 IHS
registry information may undercount the number of Veter-
ans.21 At the patient-level, all medical encounters were
aggregated and diagnoses were unduplicated, nevertheless
dual users may have has the opportunity to acquire more
diagnoses. These encounter data do not include some personal
characteristics that may be relevant to current or future
utilization patterns or new outreach strategies among veterans
(e.g., active duty National Guard or reserve units that were
called to combat zones by Presidential order). While it was
expected that medical directors or their designed survey
respondents would be most familiar with the types of care
available at their own facility, respondents may have included
recent hires or designees who were less knowledgeable. We are
unable to evaluate the quality or variation of the specialized

Table 2. Organizational (Level 2) Characteristics, by Frequency
Distribution and Showing Referent (*) in Model-Building

Variable VHA

(n=103)

IHS

(n=98)

Total

(n=201)

n (%) n (%) n (%)

SECTION I: Organizational Structure

O1. Type of facility

Ambulatory care only* 53 (55.2) 79 (86.8) 132 (70.6)

Medical center, with inpatient

and outpatient services

43 (44.8) 12 (13.2) 55 (29.4)

O2. Number Board Certified Subspecialists on site **

0* 37 (36.3) 49 (50.5) 86 (43.2)

1-5* 39 (38.2) 44 (45.4) 83 (41.7)

≥6 26 (25.5) 4 (4.1) 30 (15.1%

O3. Gaps in subspecialty staffing on site

No* 65 (82.3) 55 (76.4) 120 (79.5)

Yes 14 (17.7) 17(23.6) 31 (20.5)

O4. County location of facility

Metropolitan 11 (10.7) 25 (25.5) 36 (17.9)

Metropolitan Adjacent* 68 (66.0) 40 (40.8) 108 (53.7)

Rural 24 (23.3) 33 (33.7) 57 (28.4)

O5. Post traumatic stress disorder

No* 41 (41.0) 67 (72.8) 108 (56.3)

Yes 59 (59.0) 25 (27.2) 84 (43.8)

O6. Alcohol or substance abuse

No* 46 (46.0) 44 (45.8) 90 (45.9)

Yes 54 (54.0) 52 (54.2) 106 (54.1)

O7. IHS management type (n=98)

Direct federal* - 31 (31.6) 31 (31.6)

Tribal administration (PL 93–638) - 67 (68.4) 67 (68.4)

O8. # of AIAN Veterans using facilities

1-99 IHS-enrolled veterans 42 (59.2) 52 (53.1) 94 (55.6)

≥100 IHS-enrolled veterans 29 (40.8) 46 (46.9) 75 (44.4)

SECTION II. Strategies to improve access for AIAN Veterans

O11. Targeted clinics for AIAN Veterans

No* 72 (69.9) 66 (69.5) 138 (69.7)

Yes 31 (30.1) 29 (30.5) 60 (30.3)

O12. Enhanced access strategies for AIAN Veterans

No* 87 (84.5) 61 (63.5) 148 (74.4)

Yes 16 (15.5) 35 (36.5) 51 (25.6)

O13. Cultural and linguistic competencies for AIAN Veterans

No* 94 (91.3) 80 (83.3) 174 (87.4)

Yes 9 (8.7) 16 (16.7) 25 (12.6)

** Continuous variable in final model

S666 Kramer et al.: Correlates of Dual Use by American Indian and Alaska Native Veterans JGIM



clinics for AIAN Veterans or outreach strategies that were
reported through our survey; future research might focus on
these organizational factors. Finally, the study population may
not adequately represent AIAN Veterans living in the remaining
26 IHS-service states where either IHS or VHA resources may
be sparser.

While dual use may extend the range of resources
available for this population, it has also lead to unneces-
sary duplication, treatment conflicts and inefficiencies.15

The need to improve coordination and communications
between federal healthcare agencies is well recognized,22

authorized in the recent Memorandum of Understanding
and endorsed by VHA and IHS staff.23 Sharing health
records and co-management strategies would improve
quality of care at the same time as VHA and IHS policies
allow and promote dual use. Our models suggest that
policy-makers and planners should also recognize that
organizations may characterize the same potential popula-
tion of dual-users differently. For VHA, AIAN dual users
appear to be younger and less likely to use intensive
healthcare resources than those who use VHA exclusively;
for IHS, these dual users are older and more likely to need
intensive healthcare resources than those who use IHS
exclusively. The current utilization pattern, which has
resulted from both patient and organizational factors,
suggests that IHS may already be serving a segment of
the increasingly younger VHA user-population. Improving
healthcare and access for AIAN Veterans should include the
recognition that this population may be managed or co-
managed over time by three federal healthcare organiza-
tions: IHS, Department of Defense and VHA.
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