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BACKGROUND: Enhancing primary care is a promising
strategy for improving the efficiency of health care. Previ-
ous studies of primary care’s effects on health expendi-
tures havemostly relied on ecological analyses comparing
region-wide expenditures rather than spending for indi-
vidual patients.
OBJECTIVE:To compare overall medical expenditures for
individual patients enrolled vs. those not enrolled in pri-
mary care in the Veterans Health Administration (VHA).
DESIGN: Cohort study with stratification for clinical risk
and multivariable linear regression models adjusted for
clinical and demographic confounders of expenditures.
PARTICIPANTS: In total, 6,009,973VHApatients in fiscal
year (FY) 2019—5,410,034 enrolled with a primary care
provider (PCP) and 599,939 without a PCP—and similar
numbers in FYs 2016–2018.
MAIN MEASURES: Total annual cost per patient to the
VHA (including VHA payments to non-VHA providers)
stratified by a composite health risk score previously
shown to predict VHA expenditures, and multivariate
models additionally adjusted for VHA regional differences,
patients’ demographic characteristics, non-VHA insur-
ance coverage, and driving time to the nearest VHA facil-
ity. Sensitivity analyses explored different modeling strat-
egies and risk adjusters, as well as the inclusion of expen-
ditures by the Medicare program that covers virtually all
elderly VHA patients for care not paid for by the VHA.
KEY RESULTS: Within each health-risk decile, non-PCP
patients had higher outpatient, inpatient, and total costs
than those with a PCP. After adjustment for health risk
and other factors, lack of a PCP was associated 27.4%
higher VHA expenditures, $3274 per patient annually (p
< .0001). Sensitivity analyses using different risk ad-
justers and including Medicare’s spending for VHA pa-
tients yielded similar results.
CONCLUSIONS: In the VHA system, primary care is as-
sociated with substantial cost savings. Investments in
primary care in other settingsmight also be cost-effective.
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INTRODUCTION

Other affluent nations spend far less on health care than the
USA but devote a much larger share of spending to primary
care.1 The USA has fewer primary care clinicians and more
specialists per capita than most peer nations,2,3 and provides a
smaller proportion of medical services in the primary care
setting.3 Government policy and market forces have widened
the compensation gap between specialists and primary care
providers,4 and policymakers have shown little appetite for
major new investments in primary care.
While several lines of evidence suggest that robust

primary care leads to lower health care spending,5–8

uncertainty persists. Most of the evidence comes from
studies of cross-national or US region-level correlations
between measures of primary care delivery and health
care costs, which may be confounded by unmeasured
differences between nations or US regions. A few stud-
ies have documented lower patient-level costs of care in
primary (vs. specialty) care settings for specific condi-
tions,7,9,10 but the population-wide generalizability of
these findings is unclear. Some older analyses found
that primary care reduced preventable hospitalizations
and emergency department visits,7,11 but savings from
such reductions might be offset by increased utilization
of other services, such as outpatient visits. Moreover,
recent studies suggest that additional investments in
primary care in the USA (e.g., through medical homes)
may not lower overall costs.12,13

We analyzed comprehensive patient-level data on veterans
cared for in the US Veterans Health Administration (VHA),
the nation’s largest integrated health system, to explore the
effects of enrollment with a primary care clinician on health
care expenditures. VHA providers and administrative staff
generally recommend PCP enrollment to all VHA users, but
enrollment is not mandatory.
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METHODS

Data Sources and Study Population

We linked fiscal year 2016–2019 patient-level data from mul-
tiple components of the VHA’s Corporate Data Warehouse
(CDW), a comprehensive nationwide data system. The CDW
includes data on veterans cared for by both VHA providers
and non-VHAproviders that is paid for by the VHA, including
clinical information (e.g., diagnoses and procedures), patients’
demographics, private and Medicare health insurance cover-
age, travel time to hospitals, costs, and PCP enrollment status
(see Appendix for details). We also obtained FY 2018
data—the most recent available—on payments by the tradi-
tional (i.e., non-Medicare Advantage) Medicare program on
behalf of VHA patients.
Our sample includes all veteran patients with at least one

clinical encounter with a VHA provider during fiscal years
(FY) 2016–2019. We excluded non-veteran patients (e.g.,
employees), and patients missing diagnosis or cost data
(5.8% of veteran VHA users).

Study Variables

Our main outcome for analyses of the entire sample is total
VHA costs, including costs for inpatient stays, outpatient care,
prescription drugs, long-term care services, and VHA pay-
ments to outside providers. For the subgroup analysis of
veterans enrolled in both the VHA and Medicare in FY
2018, our outcome is the sum of VHA costs plus Medicare
payments. All costs were inflated to 2019 dollars using the
Medical Care Component of the Consumer Price Index
(CPI).14

A patient was classified as enrolled with a PCP if the patient
had a designated primary care provider in the Primary Care
Management Module (PCMM), a system used by PCPs
throughout the VHA to follow and manage their patient
panels. Per VHA policy, patients who had not visited their
PCP for the past 24 months were automatically disenrolled
and classified as having no PCP.
Severity of illness—a major determinant of care use and

hence cost—was assessed using the VHA’s Case-mix for
Performance Management (CPM) risk score. This risk score,
which is based on patients’ age, gender, and coded diagnoses
(grouped into 762 categories), is designed to predict VHA
costs and has been shown to outperform alternative case-mix
adjustment models for that task.15

Other variables included age; gender (binary in our VHA
dataset); marital status (yes or no); race/ethnicity (White,
Black, and “other” including Native American, Latino, Asian,
or unknown); whether the veteran had any private insurance;
whether they were enrolled in Medicare; driving time from
their residence to the nearest VHA facility able to provide
primary care; and service-connected disability rating (in per-
centage and dichotomized as above or below 70%). The extent
of service-connected disability (which ranges from 0 to 100%)

is formally determined by the VHA based on both the severity
of disability and the degree to which it was acquired during
military service. Although the VHA provides free care for
low-income veterans and for all service-connected conditions
(e.g., combat injuries), higher levels of service-connected
disability can entitle veterans to care for all medical needs, as
well as additional services such as transportation reimburse-
ment, and a waiver of some cost-sharing.

Statistical Analysis

We first compared the characteristics and total VHA costs for
patients with and without PCPs, and compared costs stratified
by CPM risk score decile and percentile. We repeated the risk-
stratified analysis by year and by age, above or below 65 (an
indicator ofMedicare eligibility, and hence increased access to
non-VHA care) to verify consistency.
We next constructed multivariate linear regression models

to assess the effect of having a PCP on costs controlling for
potential confounders, as detailed in the Appendix. In addition
to the CPM risk score, our main models controlled for year,
age (in years and in six categories), gender, race, marital status,
service-connected disability, enrollment in Medicare and pri-
vate insurance, and driving time to the nearest VHA facility.
To account for differences in VHA hospital characteristics
(e.g., teaching status, the availability of expensive services,
urban/rural location, and practice patterns), we included fixed
effects for each of the VHA’s 140 regional hospitals.
We also performed a subgroup analysis of veterans enrolled

in both the VHA and Medicare in 2018, defining costs as the
sum of VHA expenditures plus Medicare expenditures on
behalf of VHA patients.
In sensitivity analyses, we repeated our main analysis of the

pooled data using random effects for hospitals, and used five
alternative risk predictors in place of the CPM risk score: two
based on the number of diagnoses for each patient; two based
on the Clinical Classifications Software Refined (CCSR)
groups; and one comparing costs in the last 6 months of life
among decedents with and without a PCP.
We also conducted several sensitivity analyses to explore

potential sources of bias. To assess whether visiting a PCPwas
associated with more complete coding of diagnoses (which
could inflate risk scores and hence artifactually decrease risk-
adjusted cost), we compared the risk scores and costs of those
with vs. without a PCP visit during 2019 among all patients
who were enrolled in primary care. In the entire cohort, we
compared mental health and long-term care use among PCP
and non-PCP patients to explore whether patients needing
these services selectively enrolled (or avoided enrollment)
with PCPs. We assessed potential confounding due to non-
PCP patients “dropping in” to VHA care for expensive, elec-
tive hospitalizations (e.g., for surgical procedures) by compar-
ing hospitalization rates for PCP vs. non-PCP patients strati-
fied by 264 major diagnoses. Additionally, we performed a
two-stage residual inclusion analysis, an instrumental variable
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method designed to uncover possible unmeasured con-
founders that has been used by economists for many years
and has recently seen increasing use by health services re-
searchers.16,17 (See Appendix for detailed sensitivity
analyses.)
,4).

RESULTS

Our sample included 5,825,290 veterans who received VHA
care in FY 2016, 5,857,189 in FY 2017, 5,922,863 in FY
2018, and 6,009,973 in FY 2019. Table 1 displays the char-
acteristics of the 2019 sample—of whom 5,410,034 had a PCP
and 599,939 did not. Characteristics of VHA patients in other
years (many of whom were also included in the 2019 cohort)
were similar. Relative to those lacking a PCP, veterans en-
rolled with a PCP were older, more likely to be White, mar-
ried, and to have a higher service-connected disability rating.
Patients with a PCP were also more likely to be enrolled in
Medicare, but less likely to have private insurance. Although
veterans with PCPs had a 32% higher mean health risk score,
their costs exceeded those of veterans lacking PCPs by only
23% in unadjusted analyses.
Table 2 shows costs to the VHA (for FY 2016–2019)

overall, and for specific types of service (e.g., inpatient or
outpatient care) for patients with and without a PCP, after
stratification by risk decile. As expected, costs increased
sharply with risk score decile. Within each risk decile, costs

for veterans with a PCP were lower than those of non-PCP
patients, by between 26 and 38%. Both outpatient and inpa-
tient costs were higher for non-PCP patients in every risk
decile. Similar patterns were present in every year of data
when analyzed separately, and when patients were stratified
by individual risk score percentiles rather than deciles (Ap-
pendix Exhibits A1 and A26). The association of primary care
with lower total costs persisted in analyses stratified by age
above and below 65 (Appendix Exhibit A3).
Table 3 presents our main result, the cost differences asso-

ciated with primary care using pooled 2016–2019 data, con-
trolling for multiple potential confounders. Lack of a PCP was
associated with higher costs of $3274 (95% CI $3249.7–
3297.5) per person, a difference of 27.4% (p < .0001). Results
were similar when adjusted models were fitted separately for
each year (Appendix Exhibit A4).
In the subgroup analysis of patients dually enrolled in the

VHA and Medicare, non-PCP patients had higher
(unadjusted) Medicare expenditures, whether measured per-
Medicare enrollee ($4607 vs. $3890) or per user of Medicare-
paid services ($15,068 vs. $13,386) (Appendix Exhibit A516).
In the multivariate model, adjusted total costs (VHA + Medi-
care expenditures) were $3730 higher per non-PCP patient
than for those with PCPs (Table 4).
In supplementary analyses, we found no evidence that

recent visits to a PCP caused increased coding. The 456,789
veterans with a designated PCP whom they did not visit in
2019 had slightly higher average risk scores (89.5 vs. 82.1)
than those with a designated PCP whom they visited. Addi-
tionally, among PCP patients, those without a PCP visit during
the year incurred higher costs than those whomade at least one
visit, a finding consistent with our finding that PCP use may
reduce costs (see Appendix).
Diagnosed mental illness (which might raise care costs)

was not more common in patients lacking a PCP (see
Appendix). Although long-term care use was slightly
higher among the non-PCP patients, the difference was
too small to explain our cost findings (see Appendix).
Comparisons of hospitalization rates stratified by specific
diagnoses showed no evidence of non-PCP patients selec-
tively “dropping in” to VHA care for expensive hospitali-
zations (Appendix Exhibit A6).
Sensitivity analyses using four alternative diagnosis-based

risk adjusters yielded slightly higher estimates of PCP-related
cost savings (see Appendix). The analysis of decedents’ costs
in the last 6 months of life yielded smaller (16.1%) propor-
tional, but larger ($19,511) absolute cost savings associated
with having a PCP than our main model (see Appendix).
Finally, the two-stage residual inclusion model assessing

potential unobserved confounders yielded estimates almost
identical to our main models (Appendix Exhibits A7 and
A816), as did models using random, rather than fixed hospital
effects (see Appendix).

Table 1 Characteristics of Veteran Patients With and Without a
Primary Care Provider in the US Veterans Health Administration

(FY 2019)

With PCP
(n = 5,410,034)

Without PCP
(n = 599,939)

Characteristics Mean Standard
deviation

Mean Standard
deviation

Age (years) 61.8 16.8 59.2 20.99
Gender (female) 9% 0.28 8% 0.27
Marital status
(married)

56% 0.50 49% 0.5

Racial status
(White)

75% 0.43 67% 0.47

Racial status
(Black)

18% 0.38 16% 0.37

Racial status
(other)

7% 0.26 17% 0.37

Disability rating
(%)

32.9 37.64 25.0 34.44

Disability rating
70%+

27% 0.44 19% 0.39

No private
health insurance

36% 0.48 48% 0.5

Enrolled in
Medicare

46% 0.50 33% 0.47

Drive time to
closest VHA
PCP (min)

22 17 20 17

CPM risk score 104 53 79 46
Average per
patient total cost

$12,728 $30,555 $10,348 $39,690

Notes: FY, fiscal year; PCP, enrolled with a Veterans Health
Administration primary care provider
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DISCUSSION

The VHA cares for more than 6 million veteran patients
annually at a cost of nearly $80 billion.18 Among VHA
patients, enrollment in primary care was associated with lower
inpatient, outpatient, and total costs for patients at every level
of measurable health risk. Our analyses suggest that primary
care reduced the VHA’s costs by about one-quarter, equivalent
to $3274 in 2019. The association of PCP enrollment with
lower costs persisted in an analysis that encompassed Medi-
care’s expenditures as well as VHA costs.
Ours is the first study we are aware of that uses detailed,

individual patient data from a large cohort to assess the effects
of primary care on health care costs. The cost savings associ-
ated with primary care persisted in models using different risk
adjusters, subgroups, and methods to control for hospital-level
effects. Analyses exploring alternative explanations for the
savings associated with PCP enrollment uncovered no evi-
dence for such explanations.
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Table 3 Multivariate Linear Model Estimate of PCP Effect on VHA
Costs, Pooled Data, Fiscal Years 2016–2019 (N = 23,634,549)

95% confidence
interval

Variable Parameter
estimate

Lower
bound

Upper
bound

p
value|

Intercept −21,407.00 −21,510.9 −21,303.1 <.0001
No PCP 3,273.64 3,249.7 3,297.5 <.0001
Age in years −116.81 −118.5 −115.1 <.0001
Age ≥ 35 and
< 45

548.23 509.9 586.6 <.0001

Age ≥ 45 and
< 55

1,780.00 1,731.9 1,828.1 <.0001

Age ≥ 55 and
< 65

2,840.15 2,779.0 2,901.3 <.0001

Age ≥ 65 and
< 75

4,088.72 4,013.1 4,164.3 <.0001

Age ≥ 75 6,356.02 6,258.5 6,453.5 <.0001
Gender
(female)

−894.01 −920.2 −867.8 <.0001

Marital status
(married)

−850.83 −865.6 −836.0 <.0001

Racial status
(White)

−975.80 −995.3 −956.3 <.0001

Racial status
(Black)

−1,296.39 −1,322.2 −1,270.6 <.0001

Disability
rating (%)

−9.35 −9.7 −8.9 <.0001

Disability
rating 70%+

388.75 354.9 422.6 <.0001

No private
health
insurance

577.47 557.2 597.7 <.0001

Enrolled in
Medicare

700.69 676.6 724.8 <.0001

Drive time to
closest VHA
PCP (min)

−5.26 −5.7 −4.8 <.0001

CPM risk
score

385.26 385.1 385.4 <.0001

FY 2017 201.78 182.1 221.5 <.0001
FY 2018 806.96 787.2 826.7 <.0001
FY 2019 1,289.17 1,269.3 1,309.0 <.0001

Notes: PCP, enrolled with a Veterans Health Administration primary
care provider. The fixed effects of the 140 hospitals are not shown.
Reference groups were age < 35, racial status (other), and FY 2016
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Our findings are consistent with those of previous studies
that relied on regional variations in primary care and health
care spending. In a comparison of 13 industrialized countries,
stronger primary care infrastructure was correlated with lower
costs as well as better health outcomes.6 Conversely, US
regions with lower primary care physician/population ratios
have higher health care expenditures and mortality rates, as
well as more preventable hospitalizations.19–21 They are also
consistent with an early study of the VHA’s implementation of
enhanced primary care, which found a modest increase in
primary care use and decreases in avoidable hospitalizations
and outpatient visits to mental health providers.22

Several studies have found that for US patients with some
conditions, care by PCPs (vs. specialists) is associated with
less testing, fewer procedures, and lower expenditures.5,7,9–11

An early study using data from the National Medical Expen-
diture Survey found that individuals whose personal physician
was a PCP had lower annual expenditures than those who
cited a specialist as their personal physician or saw many
different physicians.23 That study and others suggested that
primary care reduced preventable emergency department
visits and hospitalizations.24–29

Our analysis is restricted to cost outcomes, and provides no
information on the quality of care, a vital issue. As in any
comparative cohort study, we cannot exclude potential, un-
measured confounders—particularly the possibility that the
observed cost differences are attributable to differences in
patients’ care seeking behaviors and preferences. However,
to account for the large cost differences we observed, con-
founders would have to be strongly associated with both
eschewing PCP enrollment and with cost, and be consistent
across hospitals, patient health-risk strata, age groups, and
diagnoses—a situation that seems unlikely given the findings
of the two-stage residual inclusion model.
While we had complete data on VHA-paid costs (including

those delivered by private providers but paid for by the VHA),
and those paid by the traditional Medicare program, we had no
data on costs incurred by other insurers, or by patients them-
selves. However, it seems unlikely that veterans with a VHA
PCP (who presumably had a stronger connection to the VHA
system than patients lacking a VHA PCP) received a larger
share of their care from non-VHA-paid providers. Indeed, it
seems likely that the opposite is true—i.e., that patients lack-
ing a VHA PCP receive more of their care outside of the VHA
system—a possibility supported by our finding that patients
lacking a PCP incurred higher Medicare expenditures. Fur-
thermore, the cost-saving effect of having a PCP remained
large among veterans over 65, an exogenous marker for Medi-
care eligibility and hence financial access to non-VHA care.
The VHA system differs in important ways from civilian-

sector care, perhaps limiting the generalizability of our find-
ings. Veterans are all adults, mostly (91%) male, and were
uniformly fit and healthy in young adulthood when they
entered the military. More distinctly, virtually all VHA clini-
cians are salaried and have no financial incentives to limit care
or to provide low-value care, and the VHA’s nationally inter-
operative electronic medical record may minimize duplicative
services.
In the absence of a large-scale randomized controlled

trial—which seems unlikely to be carried out—our individual
patient-level cohort study provides the best available evidence
on the effects of primary care on overall health system costs.
Our data do not speak to how PCP enrollment reduces costs.

It is possible that PCPs cut costs through a sparer practice
style, improved prevention, and better coordination of care.
Alternatively, PCPs might inappropriately restrict access to
specialized care, although salaried VHA providers have no
financial incentives to do so.
Our study provides evidence that primary care reduces

overall health care costs for VHA enrollees. Together with
evidence that primary care reduces costs and improves health
and longevity in non-VHA settings,5,6,19 our findings suggest
the wisdom of augmenting the resources for primary care.
Policymakers could increase the supply of primary care pro-
viders by redirecting Medicare funding for graduate medical
education—the main source of funding for residency
programs—from specialist to primary care training programs

Table 4 Multivariate Linear Model Estimate of the Effect of Having
a PCP on Costs Incurred by the VHA Plus Medicare, Fiscal Year

2018 (N = 1,730,948)

95% confidence interval

Variable Parameter
estimate

Lower
bound

Upper
bound

p
value|

Intercept −800.43 −1,622.56 21.69 0.056
No PCP 3,708.55 3,532.73 3,884.37 <.0001
Age 93.31 82.06 104.55 <.0001
Age ≥ 35 and
< 45

−12,383.00 −13,164.43 −11,601.57 <.0001

Age ≥ 45 and
< 55

−10,657.00 −11,395.66 −9,918.34 <.0001

Age ≥ 55 and
< 65

−10,168.00 −10,922.59 −9,413.41 <.0001

Age ≥ 65 and
< 75

−11,192.00 −12,000.58 −10,383.42 <.0001

Age ≥ 75 −7,503.58 −8,431.70 −6,575.46 <.0001
Gender
(female)

−3,072.27 −3,354.77 −2,789.77 <.0001

Marital
status
(married)

−2,685.77 −2,795.80 −2,575.75 <.0001

Racial status
(White)

−12,971.00 −13,110.11 −12,831.89 <.0001

Racial status
(Black)

−12,503.00 −12,718.19 −12,287.81 <.0001

Disability
rating (%)

−9.01 −12.08 −5.95 <.0001

Disability
rating 70%+

1,696.31 1,430.93 1,961.70 <.0001

No private
health
insurance

−770.99 −927.03 −614.96 <.0001

Drive time to
closest VHA
PCP (min)

−22.51 −25.39 −19.63 <.0001

CPM risk
score

426.27 425.44 427.10 <.0001

Notes: The fixed effects of the 140 hospitals are not shown here. Age <
35 and racial status (other) were used as reference groups
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and increasing support for training primary care nurse practi-
tioners and physician assistants. Reducing fee—and hence
income—disparities between primary care and specialist prac-
titioners would encourage trainees to choose (and remain in)
primary care fields. Our findings may also encourage leaders
of health systems to consider providing additional support for
primary care in order to increase efficiency.
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