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ABSTRACT Because of workforce needs and demographic and chronic
disease trends, nurse practitioners (NPs) and physician assistants (PAs)
are taking a larger role in the primary care of medically complex patients
with chronic conditions. Research shows good quality outcomes, but
concerns persist that NPs’ and PAs’ care of vulnerable populations could
increase care costs compared to the traditional physician-dominated
system.We used 2012–13 Veterans Affairs data on a cohort of medically
complex patients with diabetes to compare health services use and costs
depending on whether the primary care provider was a physician, NP, or
PA. Case-mix-adjusted total care costs were 6–7 percent lower for NP and
PA patients than for physician patients, driven by more use of emergency
and inpatient services by the latter. We found that use of NPs and PAs as
primary care providers for complex patients with diabetes was associated
with less use of acute care services and lower total costs.

G
rowth in thenumberofAmericans
living with multiple chronic con-
ditions is a major driver of health
care costs.1–3 One-fourth of all
Americans have two or more

chronic conditions, but these people account
for about two-thirds of health care spending.1

This money is not consistently spent well, as
the US health care system fragments care into
specialty silos and single-disease management
programs.4 Unified care coordinated by high-
functioning primary care could better address
the needs and preferences of medically complex
patients with multiple chronic conditions.3,4

Diabetes is a useful condition for evaluating
health care because its optimal management re-
quires the full range of primary care services.
Patients with diabetes receive most of their dia-
betes care from primary care providers, as op-
posed to specialists.5,6 Care for the range of prob-
lems faced by individual patients, with attention
to the interaction of multiple comorbidities, and

coordination of care provided by both specialists
and generalists are central features of compre-
hensive, patient-centered primary care. Diabetes
care also requires significant self-management
on the part of patients, which may be supported
by primary care providers.6,7 The ability to suc-
cessfully manage diabetes indicates that many
facets of a health care organization functionwell
independently and in concert, and that the orga-
nization will likely also be able to manage care
for patients with other chronic conditions.8

The burden of managing complex patients
with chronic conditions in community settings
further strains a primary care system already
stretched by an aging population and growth
in chronic disease prevalence. Because of prima-
ry care physician shortfalls and the rapid expan-
sionof thenursepractitioner (NP)andphysician
assistant (PA) supply, NPs and PAs are taking on
a larger role in the care of these patients.9

Previous studies have demonstrated that qual-
ity of care is maintained with the use of NPs and
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PAs,10–15 but research on their effect on costs of
care is less consistent and robust.12,13,16,17 In par-
ticular, there are questions about whether NPs
and PAs might use more diagnostic tests, spe-
cialty referrals, and return visits than physicians
do.12,18,19 If, as some critics suggest,18 NPs andPAs
are less able to handle acute illness exacerba-
tions, this could lead to expensive emergency
department (ED) visits or hospital admissions,
to which medically complex patients are partic-
ularly vulnerable.2 Traditionally, it has been as-
sumed that NPs and PAs should be assigned to
care for the least complex patients, and it is pos-
sible that differences in health care use and costs
by provider type are evident only in care for the
most medically complex patients.
Research on NPs and PAs presents unique

challenges. First, since NPs and PAs are used
in myriad roles, even within organizations,20 it
is often difficult to ascertain their precise clinical
roles. Although they are often lumped together
in research, NPs and PAs are trained in distinc-
tive educationmodels,may takedifferent clinical
approaches, andmightnot be equally effectiveor
efficient in particular roles.21 Additionally, in ad-
ministrative sources such as Medicare and Med-
icaid data, it can be difficult to tease out the
patient care contributions of NPs and PAs from
those of physicians because NP and PA services
are often billed “incident to” physicians with
whom they work. It has been estimated that over
two-thirds of NPs who work with physicians bill
at least a portion of care as “incident to” the
collaborating physician.22 This “incident to” care
is not visible in the data, which leads to the
undercounting of NP and PA care and misattri-
bution of this care to physicians.
The Veterans Affairs (VA) health care system

provides a setting that allowed us to minimize
these research barriers. Since VA primary care
uses a patient-centered medical home model in
which a physician, NP, or PA leads a team re-
sponsible for the care of a panel of veterans,23 we
were able to analyze outcomes of the three pro-
vider types as they functioned in comparable
primary care provider roles. The VA’s large pa-
tient population and advanced electronic data
system allowed us to analyze NPs and PAs as
separate professions, avoidmisattribution of pa-
tient care introduced by “incident to” billing,
better account for potential selection bias by ap-
plying statistical adjustment for a large number
of veteran medical and social complexity fac-
tors,24 and analyze health care use and costs over
a time period (two years) long enough to reflect
the impact of a primary care provider’s care.
We used VA electronic health record (EHR)

data to identify a large cohort of medically com-
plex veterans with diabetes and a high illness

burden. Our previous work that used this cohort
of patients found that care quality was similar
among physician, NP, and PA primary care pro-
viders.10 For the present study, we examined
health care use and the total costs of care among
these medically complex veterans with diabetes,
comparing physician, NP, and PA primary care
providers.

Study Data And Methods
This study used data that originated in the VA
EHR. It was approved by the Institutional Review
Board of the Durham VA Medical Center.
Data Sources And Sample Construction

Cohort construction is summarized in the online
appendix25 and was similar to that in our previ-
ously published work.10,24,26 In brief, this study
included pharmaceutically treated diabetes pa-
tients who received primary care from the same
VAprimary care provider in fiscal years 2012 and
2013. The VA facility most frequently visited for
primary care in FY 2012 was considered the pa-
tient’s “home” facility. Patients were assigned to
individual physical “home” clinic locations, in-
cluding those located at VA hospitals and com-
munity-based outpatient clinics. The provider
most visited within the home facility was consid-
ered the patient’s primary care provider, and we
retained only patients with consistent primary
care provider assignment from FY 2012 to FY
2013. Patients with physician resident providers
were excluded because of the dual responsibility
of care held by the resident and the attending
physician.
To select the most medically complex diabetes

patients for the present analysis, we used global
health status estimated via the prospective Diag-
nostic Cost Group score, calculated by the VA.
This score is a validatedmeasure ofmedical com-
plexity in the VA population27,28 and is normal-
ized so that the average Medicare patient has a
score equal to 1.29 To be included in the present
analyses, patients had to have a score above 2, or
at least twice the medical complexity of the aver-
ageMedicare patient.When we applied the score
cutoff, the remaining cohort was limited to the
47,236 most complex patients from the previ-
ously identified group of 368,481 (12.8 percent).
Outcomes We examined the association be-

tween provider type and health care utilization
and cost outcomes, determined a priori and oc-
curring in FY 2013. Utilization outcomes includ-
ed any VA-purchased or -provided inpatient hos-
pitalization and number of days with ED visits,
VA-providedprimary care visits, VA-provided en-
docrinology visits, and VA-provided nonendo-
crinology specialty care visits. Cost outcomes in-
cludedVA-providedor -purchased inpatient, out-
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patient, pharmacy, and total health care expen-
ditures. Total expenditures summed inpatient,
outpatient (includingED), andpharmacy expen-
ditures. Post hoc, we examined inpatient visits
attributed to ambulatory care–sensitive condi-
tions, as defined by the Agency for Healthcare
Research and Quality,30 to better understand
how the nature of inpatient visits could differ
by provider type. These conditions are defined
as those for which hospitalizations could be
avoided through optimal outpatient care.
Statistical Analysis To adjust for differenc-

es in the case-mix of patients assigned to differ-
ent provider types, the association between pro-
vider type and utilization and cost outcomes was
examined via multivariable logistic, negative bi-
nomial, truncated negative binomial, ormargin-
alized zero-inflated negative binomial regres-
sion models;31 log-skew-normal marginalized
two-part models; or generalized linear models
using a gamma distribution, as appropriate for
eachoutcome.32,33 Regressionmodelswith covar-
iate adjustment, as opposed to inverse probabil-
ity of treatment weighted models, were used for
consistency because weighted versions have not
yet been developed for use with marginalized
zero-inflated models and marginalized two-part
models. These regression models were used for
key outcomes related to endocrinology use and
inpatient hospitalization expenditures. Each
model adjusted for the same covariates, which
included demographic characteristics, social
complexity measures, health status, access to
services, and primary care facility characteris-
tics. Demographic characteristics included sex,
age, race, and ethnicity. Social complexity mea-
sures includedmarital status, homelessness, and
mentalhealthdiagnoses.Health statusmeasures
were the Diagnostic Cost Group score and body
mass index, calculated based on height and
weight information in the VA EHR. Access mea-
sures included VA copayment status and travel
distance fromhome to the VA. Facility character-
istics included the availability of specialized dia-
betes services at the facility, the rurality of the
facility based on the ZIP code version of the
Rural-Urban Commuting Area codes,34 and US
region. To account for potential differences in
continuity of care, we also included a variable
that represented the proportion of visits to the
patient’s assigned primary care provider. Since
our previous work found that provider assign-
ment was not associated with state scope-of-
practice regulations, we did not include a vari-
able for scope of practice.24 All covariates were
centered so that the estimates could be inter-
preted as the effect of a provider type, holding
other covariates constant at their mean values.
All patient-level variableswere obtained fromVA

EHR data for FY 2012.
For descriptive purposes, we tabulated a count

of chronic conditions for each patient, based on
an algorithm published by the VA Health Eco-
nomics Resource Center.35

To interpret model results, we set a priori
thresholds for clinical significance of model-
estimated differences at 0.3 percent for probabil-
ity of inpatient admission, 5.0 percent for
number of ED visits, and 10.0 percent for each
outpatient utilization type. Any difference in per
person annual health care spending was consid-
eredmeaningful a priori because of the potential
cumulative effect on the health care system.
Limitations Several features of theVApatient-

centeredmedical homemodel may have contrib-
uted to our findings and might thus limit their
generalizability. First, the VA is an integrated
health system with a highly structured patient-
centered medical home model of care, salaried
primary care providers, extensive experience
using NPs and PAs, and relatively permissive
practice regulations for NPs and PAs. These fac-
tors could have mitigated potential differences
among provider types and limited the generaliz-
ability of our findings. However, since many
other health systems are incorporating strate-
gies such as patient-centered medical home ap-
proaches and advanced scope of practice for NPs
and PAs,36 NPs and PAs in other settings could
have similar impacts upon costs of care.
Second, VA patient demographic characteris-

tics could limit generalizability. VA users are
predominantly male and, on average, more so-
cially and medically complex than their non-
veteran counterparts.37 However, we find it
difficult to hypothesize why NPs and PAs would
perform less well with women or with patients
who had fewer social and health challenges.

This study suggests
that NPs and PAs can
effectively manage
primary care for
complex patients with
diabetes without
increasing total care
costs.
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A third limitation, not related to generalizabil-
ity, is that our study did not assess the numbers
of patients cared for by each provider type. How-
ever, other recent research in the VA found that,
on average, NPs and PAs had approximately
15 percent smaller patient panels than physi-
cians did.17 Smaller panels could facilitate access
to care for patients of NPs and PAs and might
partially explain our findings. If NP and PA pri-
mary care providers are responsible for fewer
patients, they may have more time to care for
each patient. Smaller patient loads could also
allow NPs and PAs more time for other patient
care activities, such as care coordination, and
could make them easier for patients to contact
for consultations about whether symptoms they
are having warrant an ED visit. However, past
research has found an inconsistent association
between higher patient loads and use of acute
care settings.38

Fourth, as in all secondary data analyses, it is
possible that in spite of our statistical adjust-
ment, differences were due to the patients of
physicians being sicker in some way than those
of NPs and PAs. There may also be unmeasured
confounders among providers: Our data did not
support the analysis of provider characteristics
such as years of experience. Although we con-
trolled for facility-level characteristics to mini-
mize selection bias, it is possible that differences
in facility hospital admission rates could contrib-
ute to differences in the outcomes we assessed.
Facility differences could also lead to some pa-
tients being more likely to use health services
paid for by other payers, but we were unable to
measure health care services billed to and costs
incurred by payers other than the VA.
Finally, our analysis did not address some fac-

tors pertinent to the overall costs of usingNPs or
PAs.We did not account for time that physicians
spend consulting with NPs and PAs, although
other research suggests that this is minimal in
the VA setting.39 We were not able to assess
whether our results would have been different
if different provider types worked in isolation
from each other. An additional implication of
the smaller panels of NPs and PAs is that the
labor costs of the four people who make up each
care teamwould be spread across fewer patients.
The resulting higher per patient personnel costs
would be partially offset by the lower salaries of
NPs and PAs, compared to those of physicians,
but our studydidnot analyze the balanceof these
factors.

Study Results
The sample included 47,236 medically complex
patients from 566 VA facilities. Of the sample,

78.1 percent (36,894) had a physician as their
primary care provider, while 16.0 percent
(7,536) had an NP and 6.0 percent (2,806) had
a PA. Patients saw their identified provider at
70.6 percent of their primary care visits.
Patient, Facility, And Regional Charac-

teristics The patients in this cohort were, on
average, quite medically complex. Approximate-
ly half were older than age sixty-five, and over
one-fourth had mental health diagnoses (exhib-
it 1). The mean Diagnostic Cost Group score was
3.7 for physician patients, 3.5 for NP patients,
and 3.6 for PApatients (exhibit 1). This indicates
that the average patient in this analysis was over
3.5 times as medically complex as the average
Medicare patient. On average, physician pa-
tients had 6.9 chronic conditions, NP patients
had 6.7, and PA patients had 6.8.
Patient characteristics were descriptively sim-

ilar across primary care provider professions.
About 5 percent of NP patients were female,
compared to about 3 percent of physician and
PApatients.Amongphysicianpatients, 5percent
wereHispanic, compared to 4 percent amongNP
and PA patients (exhibit 1). Larger differences
were seen among facility and regional character-
istics. For example, 40 percent of physician pa-
tients were located in the South, compared to
38 percent for PA patients and 26 percent for
NPpatients (exhibit 2). Sixty-five percent of phy-
sician patients were in facilities with endocrinol-
ogy referral capacities, compared to 58 percent
and 52 percent for PA and NP patients, respec-
tively. Eighty percent of physician patients lived
in core metropolitan areas, compared to 70 per-
cent and 77 percent for PA and NP patients, re-
spectively.
Utilization The people in this cohort were

high users of care. Regardless of the type of
primary care provider, at least 36 percent had
a hospital admission in FY 2013 (exhibit 3). On
average during the year, the patients had at
least 1.8 days with ED visits, four days with pri-
mary care visits, five days with nonendocrinol-
ogy specialty visits, and almost half a day with
endocrinology or specialty diabetes visits during
the year.
Patients of NPs and PAs were less likely than

those of physicians to incur a hospitalization
(NP versus physician odds ratio: 0.89, 95% con-
fidence interval: 0.85, 0.94; PA versus physician
OR: 0.92, 95% CI: 0.846, 0.997), while no dif-
ference was seen between NP and PA patients
(exhibit 4). An estimated 39 percent of physician
patients, 36 percent of NP patients, and 37 per-
cent of PA patients incurred hospitalizations in
FY2013 (exhibit 3). PatientsofNPsandPAswere
also less likely than those of physicians to incur a
hospitalization related to an ambulatory care–
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sensitive condition (NP versus physician OR:
0.90, 95% CI: 0.86, 0.96; PA versus physician
OR: 0.92, 95% CI: 0.8446, 0.9997), and no
difference was observed between NPs and PAs
(exhibit 4). Themajority of inpatient admissions
were related to ambulatory care–sensitive condi-
tions, and those hospitalizations were experi-
enced by an estimated 35 percent of physician
patients and 32 percent of NP and PA patients
(exhibit 3).
Patients of physicians also visited the EDmore

frequently in the year thanpatients ofNPs or PAs

(NPs versus physicians rate ratio: 0.90, 95% CI:
0.87, 0.94; PAs versusphysicians rate ratio: 0.94,
95% CI: 0.88, 0.99). Patients of PAs had 10 per-
cent more primary care visits than patients of
physicians (rate ratio: 1.10; 95% CI: 1.07, 1.13).
No clinically meaningful utilization differences
(per our a priori established limits) were ob-
served for endocrinology or nonendocrinology
specialty visits or between NP and physician pri-
mary care visits.
Costs And Spending Patients of physicians

incurred greater outpatient, pharmacy, and total

Exhibit 1

Characteristics of the cohort of Veterans Affairs (VA) patients with diabetes, by primary care provider type, 2012

NP (n = 7,536) PA (n = 2,806) Physician (n = 36,894)

Characteristic No. or mean % or SD No. or mean % or SD No. or mean % or SD
Male 7,192 95.4% 2,737 97.5% 35,861 97.2%

Mean age (years) 65.3 9.7 65.9 9.5 65.7 9.5

Race
White 5,374 71.3% 2,108 75.1% 25,808 70.0%
Black 1,526 20.2 496 17.7 8,079 21.9
Native Hawaiian 73 1.0 21 0.7 407 1.1
American Indian 56 0.7 29 1.0 263 0.7
Asian 30 0.4 6 0.2 131 0.4
Unknown 477 6.3 146 5.2 2,206 6.0
Hispanic ethnicity 291 3.9 102 3.6 1,679 4.6

Marital status
Currently married 3,964 52.6% 1,558 55.5% 19,918 54.0%
Previously married 2,569 34.1 937 33.4 12,408 33.6
Never married 996 13.2 309 11.0 4,512 12.2
Unknown 7 0.1 2 0.1 56 0.2

Homeless during the year 2012 333 4.4% 101 3.6% 1,437 3.9%

Mean miles from primary care clinic 19.4 40.3 20.9 41.3 20.4 43.1

Copayment status
No copay due to disability 4,357 57.8% 1,589 56.6% 21,698 58.8%
No copay due to low income 2,286 30.3 864 30.8 11,116 30.1
Must pay copay 769 10.2 319 11.4 3,570 9.7
Unknown 124 1.6 34 1.2 510 1.4

Mental health diagnoses
Mood disorder 771 10.2% 293 10.4% 4,115 11.2%
Posttraumatic stress disorder 1,344 17.8 501 17.9 6,762 18.3
Dementia 437 5.8 187 6.7 2,628 7.1
Substance abuse 1,282 17.0 418 14.9 6,150 16.7
Other 2,055 27.3 710 25.3 10,262 27.8

Mean DCG risk score 3.5 1.9 3.6 2.0 3.7 2.0

No. of chronic conditions 6.7 2.4 6.8 2.3 6.9 2.4

Mean baseline BMI 32.5 7.1 32.3 7.1 32.2 7.0

Mean baseline HbA1C 7.6 1.5 7.6 1.5 7.6 1.5

Mean baseline systolic blood pressure 132.6 13.4 132.5 13.2 132.8 13.5

Mean baseline LDL 84.3 29.6 82.9 29.4 82.4 29.5

Mean percent of visits to primary care provider 72.1 25.1 72.3 24.7 70.2 25.7

SOURCE Authors’ analysis of data from the VA electronic health record system. NOTES The primary care provider—a nurse practitioner (NP), physician assistant (PA), or
physician—was the provider the patient saw most often at the patient’s home facility (explained in the text) in fiscal years 2012–13. The continuous variables for mean
age, mean miles from the primary care clinic, mean Diagnostic Cost Group (DCG) risk score, and mean body mass index (BMI) were not included as variables in regression
equations. They are included in this table for descriptive purposes only. The categorical representations of these factors were included in regression equations. The number
of chronic conditions and the mean baseline hemoglobin A1c (HbA1C), systolic blood pressure, and low-density lipoprotein (LDL) cholesterol were not included as variables
in regression equations and are presented for descriptive purposes only. SD is standard deviation.
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expenditures compared to patients ofNPs or PAs
(exhibit 5). Physician patients also had higher
inpatient spending than those of NPs.While the
difference between inpatient spending for PA
and physician patients did not reach statistical
significance, the result was trending in the same
direction. Patients of NPs and PAs had nearly
identical mean per patient expenditures in all
categories. Specifically, patients of NPs incurred
9 percent (95% CI: 4, 14) lower inpatient expen-
ditures than patients of physicians. PA patients
had nonsignificantly lower inpatient expendi-
tures (6percent; 95%CI: 14percent lower, 2 per-

cent higher), compared to physician patients.
This translated to a mean per patient annual
difference in inpatient expenditures of $1,328
and $914 for NPs and PAs, respectively, com-
pared to physicians. Patients of PAs and NPs
incurred lower annual per patient pharmacy ex-
penditures than patients of physicians (9 per-
cent, 95% CI: 4, 13 percent; 8 percent, 95%
CI: 1, 14, respectively), translating to a mean
per patient annual difference of approximately
$300 in pharmaceutical expenditures. Smaller
differenceswere seen in outpatient expenditures
between provider types: Compared to patients of

Exhibit 2

Number of patients seen by Veterans Affairs (VA) facilities used by the cohort of VA patients with diabetes, by facility
characteristics and primary care provider type, 2012

NP PA Physician

Characteristic No. % No. % No. %
Endocrinology referral capacity 3,933 52.2 1,624 57.9 23,983 65.0

Rural-Urban Commuting Area code
Core metropolitan area 5,831 77.4 1,978 70.5 29,549 80.1
Noncore metropolitan area 590 7.8 399 14.2 4,198 11.4
Core micropolitan area 804 10.7 334 11.9 2,544 6.9
Small town or rural area 311 4.1 95 3.4 603 1.6

Region
South 1,925 25.5 1,060 37.8 14,845 40.2
Midwest 2,330 30.9 841 30.0 10,168 27.6
Northeast 1,609 21.4 571 20.3 5,406 14.7
West 1,672 22.2 334 11.9 6,475 17.6

SOURCES Authors’ analysis of data from the VA electronic health record system. Rural-Urban Commuting Area codes are from the
Department of Agriculture (see note 34 in text). NOTES Sample sizes by provider are in exhibit 1. The primary care provider—a
nurse practitioner (NP), physician assistant (PA), or physician—was the provider the patient saw most often at the patient’s home
facility (explained in the text) in fiscal years 2012–13. Endocrinology referral capacity is defined as either present (endocrinology or
other diabetes mellitus specialty clinics provided 500 or more visits to cohort patients in FY 2012) or absent (fewer than 500 visits
were provided to cohort patients).

Exhibit 3

Estimated utilization per patient, by primary care provider type, fiscal year 2013

NP PA Physician

Utilization
Patients (%)
or days (no.) 95% CI

Patients (%)
or days (no.) 95% CI

Patients (%)
or days (no.) 95% CI

Any inpatient visit 36% (35, 37) 37% (35, 38) 39% (38, 39)

Any ambulatory care–sensitive condition inpatient visit 32% (31, 34) 32% (31, 34) 35% (34, 35)

Days with an ED visit 1.81 (1.75, 1.88) 1.88 (1.78, 1.99) 2.01 (1.98, 2.04)

Days with a VA primary care visit 4.30 (4.22, 4.38) 4.41 (4.28, 4.54) 4.01 (3.97, 4.04)

Days with a VA nonendocrinology specialty care visit 5.37 (5.22, 5.52) 5.35 (5.12, 5.59) 5.54 (5.47, 5.61)

Days with a VA endocrinology or specialty diabetes visit 0.43 (0.41, 0.46) 0.46 (0.42, 0.51) 0.44 (0.43, 0.46)

SOURCE Authors’ analysis of data from the Department of Veterans Affairs (VA) electronic health record system. NOTES Sample sizes by provider are in exhibit 1. The
primary care provider—a nurse practitioner (NP), physician assistant (PA), or physician—was the provider the patient saw most often at the patient’s home facility
(explained in the text) in fiscal years 2012–13. Adjusted for sex, age, race, ethnicity, marital status, homelessness, mental health diagnoses, Diagnostic Cost Group
risk score, body mass index, VA copayment status, travel distance from home to the VA, proportion of visits to the assigned primary care provider, availability of
endocrinology referral services at the facility, rurality of the facility, and region the facility was located in. CI is confidence interval. ED is emergency department.
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physicians, patients of NPs incurred 3 percent
lower (95%CI: 0.04, 6) outpatient expenditures
in the year, and patients of PAs incurred 5 per-
cent lower (95% CI: 1, 9) outpatient expen-
ditures.
The cumulative effect led to a reduction in total

per patient health care costs for patients of NPs
and PAs, compared to those of physicians. Over-
all, patients of NPs incurred 6 percent lower
expenditures compared to those of physicians
(95% CI: 3, 9), while patients of PAs incurred
7 percent lower expenditures (95% CI: 2, 11).
This translated to a difference of $2,005 and
$2,300 in per patient annual total health care
costs, respectively.

Discussion
After adjusting for differences in patients’medi-
cal and social complexity factors, we found
meaningfully lower total health care costs for
patients of NPs and PAs in a large sample of
medically complexVAprimary care patientswith
diabetes, compared to patients of physicians.
This difference was driven by more ED visits
and more hospitalizations for patients whose
primary care provider was a physician. This
might be important for reasons other than costs,
since use of acute services is associated with ad-
verse impacts on overall health and quality of
life.40,41

These results combine with our previous find-
ings to provide additional support for the use of
PAs and NPs in the primary care of complex
patients. Our past research using this same data

Exhibit 4

Estimated differences in patient utilization, by primary care provider type, fiscal year 2013

NPs versus
physicians

PAs versus
physicians

NPs versus
PAs

Estimated odds ratio

Patients with any inpatient visit 0.89**** 0.92** 0.97
Patients with any ambulatory care–sensitive condition inpatient visit 0.90**** 0.92** 0.98

Estimated rate ratio

Days with an ED visit 0.90**** 0.94** 0.96
Days with a VA primary care visit 1.07**** 1.10**** 0.97
Days with a VA nonendocrinology specialty care visit 0.97** 0.97 1.00
Days with a VA endocrinology or specialty diabetes visit 0.98 1.05 0.94

SOURCE Authors’ analysis of data from the Department of Veterans Affairs (VA) electronic health record system. NOTES The primary
care provider—a nurse practitioner (NP), physician assistant (PA), or physician—was the provider the patient saw most often at the
patient’s home facility (explained in the text) in fiscal years 2012–13. Adjusted for sex, age, race, ethnicity, marital status,
homelessness, mental health diagnoses, Diagnostic Cost Group risk score, body mass index, VA copayment status, travel distance
from home to the VA, proportion of visits to the assigned primary care provider, availability of endocrinology referral services at
the facility, rurality of the facility, and region the facility was located in. Rate ratios are sometimes referred to as incidence
density ratios. ED is emergency department. **p < 0:05 ****p < 0:001

Exhibit 5

Estimated annual medical expenditures per patient and mean ratio for difference in expenditures, by primary care
provider type, fiscal year 2013

Estimated annual medical expenditures Estimated mean ratio for difference in expenditures

NPs PAs Physicians
NPs versus
physicians

PAs versus
physicians

NPs versus
PAs

Inpatient $13,808 $14,222 $15,136 0.91*** 0.94 0.97
Outpatient 15,320 14,936 15,785 0.97** 0.95** 1.03
Pharmacy 3,304 3,347 3,626 0.91**** 0.92** 0.99
Total 32,645 32,350 34,650 0.94**** 0.93*** 1.01

SOURCE Authors’ analysis of data from the Department of Veterans Affairs (VA) electronic health record system. NOTES The primary
care provider—a nurse practitioner (NP), physician assistant (PA), or physician—was the provider the patient saw most often at the
patient’s home facility (explained in the text) in fiscal years 2012–13. Adjusted for sex, age, race, ethnicity, marital status,
homelessness, mental health diagnoses, Diagnostic Cost Group risk score, body mass index, VA copayment status, travel distance
from home to the VA, proportion of visits to the assigned primary care provider, availability of endocrinology referral services at
the facility, rurality of the facility, and region the facility was located in. **p < 0:05 ***p < 0:01 ****p < 0:001
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set found that physician, NP, and PA primary
care providers achieved similar control of blood
glucose, blood pressure, and cholesterol among
complex veterans with diabetes.10,24 The present
study addressed a long-standing question about
whether NPs or PAs might drive up health care
costs; we found no evidence to support this con-
cern in a sample of medically complex people
with diabetes.Other researchers have found sim-
ilar patterns regarding care quality and health
services use among VA patients not selected for
medical complexity,17 but our project is the first
to examine total costs of care among the most
complex veterans seen in primary care settings.
Beyond the limitations mentioned above, oth-

er potential explanations for our findings war-
rant future investigation. VA patient-centered
medical home teams consist of a primary care
provider, anurse, a clinical assistant, anda clerk.
It is possible that NPs or PAs are more comfort-
able with team care and thus able to effectively
delegate responsibility or mobilize the skills of
their team members, compared to physicians.
Other potential differences include effectiveness
of in-person or electronic communication with
patients. If practice style differences that explain
our results are elucidated, these findings could
inform primary care provider training.

Policy Implications
This study, combinedwithprevious findings that
diabetes care quality in the VA did not differ by
primary care provider type, suggests that NPs
and PAs can effectively manage primary care
for medically complex patients with diabetes

without increasing total care costs. It provides
further evidence that NPs and PAsmay be appro-
priately used as primary care providers, as op-
posed to being limited to supplementing the care
of physicians within primary care settings.
Lower utilization and expenditures for pa-

tients with PA or NP primary care providers
could contribute to large aggregate cost savings.
In the cohort of 47,236 VA patients that we stud-
ied, approximately $74 million could have been
savedduring the study year if utilizationpatterns
of the entire cohort had more closely approxi-
mated those of the NP and PA patients. This
analysis did not account for labor cost savings
due to lower salaries of NPs and PAs, compared
to physicians, but it also did not account for the
larger average panel sizes of physicians. To ex-
tend these findings to garner potential cost effi-
ciencies, it will be important to further elucidate
the causes for these cost differences.

Conclusion
In a large national sample of medically complex
people with diabetes, when we controlled for
important patient- and facility-level factors, we
found greater rates of hospitalizations and ED
visits and higher health care expenditures
among primary care patients of physicians com-
pared to those of NPs or PAs. These findings are
notable particularly because we studied NPs and
PAs in relatively expansive primary care provider
roles analogous to those of physicians in the
same system and because we analyzed the total
cost of care over a one-year period. ▪
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