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Background: Although recent research suggests that primary care pro-
vided by nurse practitioners costs less than primary care provided
by physicians, little is known about underlying drivers of these cost
differences.

Research Objective: Identify the drivers of cost differences between
Medicare beneficiaries attributed to primary care nurse practitioners
(PCNPs) and primary care physicians (PCMDs).

Study Design: Cross-sectional cost decomposition analysis using
2009–2010 Medicare administrative claims for beneficiaries attrib-
uted to PCNPs and PCMDs with risk stratification to control for
beneficiary severity. Cost differences between PCNPs and PCMDs
were decomposed into payment, service volume, and service mix
within low-risk, moderate-risk and high-risk strata.

Results: Overall, the average PCMD cost of care is 34% higher than
PCNP care in the low-risk stratum, and 28% and 21% higher in the
medium-risk and high-risk stratum. In the low-risk stratum, the difference
is comprised of 24% service volume, 6% payment, and 4% service mix. In
the high-risk stratum, the difference is composed of 7% service volume,
9% payment, and 4% service mix. The cost difference between PCNP and
PCMD attributed beneficiaries is persistent and significant, but narrows as
risk increases. Across the strata, PCNPs use fewer and less expensive
services than PCMDs. In the low-risk stratum, PCNPs use markedly fewer
services than PCMDs.

Conclusions: There are differences in the costs of primary care of
Medicare beneficiaries provided by nurse practitioners and MDs.
Especially in low-risk populations, the lower cost of PCNP provided
care is primarily driven by lower service volume.

Key Words: nurse practitioners, cost decomposition, Medicare, primary
care

(Med Care 2021;59: 177–184)

To control the rising cost of health care and curb over-
utilization of services,1,2 the health care industry is

shifting away from a system that rewards volume to one that
incentivizes efficiency and value.3 In October 2019, the US
Department of Health and Human Services announced plans
to transition 50% of Medicaid and 100% of Medicare fee-for
service reimbursements to alternative payment models [ie,
bundled payment, accountable care organizations (ACOs), or
patient-centered medical homes] by 2025.4 These changes
challenge clinicians to provide care more efficiently by
holding them accountable for the cost and quality of their
care. Nurse practitioners (NPs) are well suited for these
goals.5,6 Study results consistently indicate that the quality of
primary care provided by NPs is comparable and sometimes
better than physicians.7–13 However, less is known about the
efficiency of NP practice patterns and their effect on costs.

Although prior systematic reviews on the costs of NP-
provided care are inconclusive,9,14–17 recent research suggests that
NP-provided care costs less than care provided by primary care
physicians (PCMDs).18–22 Results from utilization studies show
that compared with PCMDs, NPs order comparable or fewer pre-
scriptions,14,19,23,24 but more follow-up and specialist visits.14,18,25

Patients who receive care from NPs are also associated with lower
emergency and inpatient use even after case-mix adjustment.20,21,26

A few studies report that NPs order more diagnostic imaging than
PCMDs,27,28 whereas others find the rates of low-value imaging,
overuse of antibiotics, and unnecessary referrals between the 2
types of clinicians are comparable.29,30 In prior work examining the
cost of primary care provided to Medicare beneficiaries, the costs
of NP-provided services were 18% less than their physician
counterparts. Beneficiaries cared for by NPs had significantly lower
inpatient and evaluation and management (E&M) costs, even after
accounting for different reimbursement rates between clinicians.31

The research described in this article examines the reasons
behind NPs’ lower costs relative to physicians. We apply a novel
approach to decompose the cost difference into 3 factors; payment,
service volume, and service mix, using Medicare 2009–2010 ad-
ministrative claims and controlling for beneficiary severity and
case-mix. Traditional decomposition analysis examines the drivers
of costs or prices over many years to identify the underlying causes
of inflationary trends. In our analysis, however, we examine the
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drivers of costs cross-sectionally between 2 types of clinicians,
rather than 2 points of time.

METHODS

Sample
The sample was constructed by obtaining a random sample

of NPs and PCMDs from a list of all clinicians with independent
Medicare National Provider Identification numbers in 2009–2010.
As NP panels are smaller than PCMD panels in Medicare, we pur-
posefully weighted our sample to include approximately two-thirds
NP beneficiaries and one-third PCMD beneficiaries (Table 1). We
then gathered all claims for beneficiaries treated by these clinicians.
Because each of the selected beneficiaries saw multiple clinicians,
gathering all of their claims led to a number of additional clinicians
captured in the sample. This process resulted in 85,820 benefi-
ciaries with 1 or more claims with a NP specialty code (“50”) and
9422 unique NPs (Table 1). For PCMDs we used part B specialty
codes “08”= family medicine or “11”= internal medicine to
capture 382,124 beneficiaries and 68,069 unique PCMDs.

Attribution of Beneficiaries to Primary Care
Clinicians

First, we calculated the proportion of a beneficiary’s care
provided by clinicians using primary care paid amounts, catego-
rized by Berenson-Eggers Type of Service categories (BETOS). To
focus on primary care, E&M services were limited to new (M1A:
99201–99205) and established office visits (M1B: 99211–99215),
home visits (M4A: 99340–99345; 99347–99350) or nursing home
visits (M4B: 99304–99306; 99307–99310), which excluded in-
patient, emergency department, and specialist services. Next, each
beneficiary was assigned to the clinician who provided the highest

proportion of E&M paid amounts as long as that clinician
accounted for 30% or more of total E&M paid amounts.32 The
minimum threshold was designed to ensure a strong relationship
between each beneficiary and clinician dyad. This process identi-
fied primary care nurse practitioners (PCNPs). In the rare case of
ties [2 or more clinicians with the same percent of E&M paid
amounts (N=206)], 1 primary care clinician was randomly
selected.

Risk Stratification
To account for differences in beneficiary severity, we used a

regression-based, risk-adjustment model to stratify the sample into
sufficiently homogenous risk strata (Table, Supplemental Digital
Content 1, http://links.lww.com/MLR/C158). We estimated a risk-
adjustment regression model that included demographics and
Elixhauser comorbidities33,34 for the pooled sample of PCMD and
PCNP beneficiaries. This model made no adjustment for PCNP or
PCMD attribution. With predicted values from our regression
model, we considered the expected cost of individual beneficiaries
as a proxy for individual beneficiary risk. This variable for risk
profile allowed us to group beneficiaries into 3 strata, defined as
low (30% of total population), moderate (40%), and high risk
(30%). This stratification enabled us to study the 2 tails of the risk
distribution separately from the larger population in the middle of
the distribution. To test whether the proportion of PCNP attributed
beneficiaries was lower or higher than the proportion of PCMD
attributed beneficiaries, we conducted bivariate comparisons of
PCNP and PCMD attributed beneficiaries within each risk strata.

Cost Measures
Once attributed beneficiaries were divided into risk strata, the

analytic approach decomposed the total payment difference by

TABLE 1. Mix of Services & Mean Allowed Amounts for Beneficiaries Attributed to PCNPs and PCMDs
PCNP (N= 85,820) PCMD (N= 382,124)

Service
Category

Total
Service
Units

Units of Service
Per Beneficiary

Mean
Allowed

Amount Per
Unit

Mean Expected
Allowed

Amount Per
Unit

Total
Service
Units

Units of Service
Per Beneficiary

Mean
Allowed

Amount Per
Unit

Mean Expected
Allowed

Amount Per
Unit

Durable medical
equipment

3172 0.04 $121 $47 19,885 0.05 $96 $44

Standard imaging 343,865 4.01 $44 $56 2,046,006 5.35 $43 $47
Advanced
imaging

64,426 0.75 $110 $125 425,765 1.11 $119 $117

Office visit 493,113 5.75 $57 $88 3,437,565 9.00 $62 $78
Home visit 32,553 0.38 $94 $143 43,873 0.11 $95 $130
Specialist visit 170,732 1.99 $60 $80 733,543 1.92 $71 $80
Consultation 7 0.00 $158 $315 68 0.00 $114 $127
Other OP visit 680,470 7.93 $93 $117 2,921,426 7.65 $118 $122
General services 195,036 2.27 $207 $171 1,109,755 2.90 $193 $145
Anesthesia 24,271 0.28 $176 $152 169,362 0.44 $185 $147
Major procedures 29,721 0.35 $608 $436 210,229 0.55 $624 $433
Minor procedures 240,171 2.80 $76 $74 1,473,579 3.86 $84 $69
Endoscopy,
oncology, and
dialysis

42,184 0.49 $221 $180 289,985 0.76 $233 $172

Ordinary lab test 885,387 10.32 $22 $31 4,184,198 10.95 $24 $28
Other lab test 112,991 1.32 $40 $49 834,901 2.18 $41 $42
Other Medicare 119,575 1.39 $14 $21 314,275 0.82 $18 $24

PCMD indicates primary care physicians; PCNP, primary care nurse practitioners.
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comparing clinician services based on 3 components: payment,
service volume, and service mix. To facilitate the decomposition
analysis, we created a standardized “market basket” of outpatient
services derived from the BETOS Primary Care Service Categories
(PCSCs). BETOS reduces thousands of individual procedure codes
into meaningful groups such as E&M, imaging, tests, and proce-
dures. We refined the original BETOS groups slightly (parsing out
advanced imaging from the imaging category) to better examine
utilization patterns. The resulting 15 PCSCs are standardized
groups of similar services (Table, Supplemental Digital Content 2,
http://links.lww.com/MLR/C159, which lists PCSCs based on
BETOS categories) that form the market-basket used for the de-
composition analysis.

Dependent Variable
Total payment difference is the total expenditures for

PCMD assigned beneficiaries minus the total expenditures for
PCNP assigned beneficiaries. To capture expenditures we use
Medicare allowed amounts that include Medicare payments,
copays and deductibles for services in the BETOS PCSCs.

Independent Variables
Payment is the average dollar amount for all goods and

services in any PCSC. For example, the unit payment for
“Advanced Imaging” is the mean allowed amount for all bills with
an Advanced Imaging code (eg, V8900–V8920 for magnetic res-
onance imaging). These calculations were conducted separately for
PCNP and PCMD attributed beneficiaries, with the denominator
represented by the number of beneficiaries in each risk stratum
attributed to either PCNPs or PCMDs (Table 1).

Service Volume is the proportion of the count of unique
claims for each service within the PCSCs to the number of
beneficiaries in each risk stratum attributed to each clinician
type (Table 1), calculated separately for PCNP and PCMD
attributed beneficiaries.

Service mix is the difference in the intensity of the
combination of services provided by PCNPs versus PCMDs.
For example, one group of clinicians may use more expensive
treatments (eg, cardiac stress-test versus cardiac stress-test
with cardiology interpretation) than another.

Analysis
We began with a descriptive analysis of the service mix of

PCNP and PCMD attributed beneficiaries. In a parallel study, we
established a statistically significant cost difference after controlling
for patient, area and provider characteristics.31 That study used a
method, pioneered by Oaxaca and Blinder,35,36 to decompose
wage gaps, but has been applied to other health care-related topics
such as racial disparities37,38 and income inequality in health
status39 to understand the drivers of disparity. To avoid repeating
the elaborate Oaxaca model, we used t tests to ensure statistically
significant cost differences between PCNPs and PCMDs, in the
overall population and within the 3 risk strata.

The statistically significant differences were then decom-
posed using the number of services and the mean payment for
PCNP and PCMD attributed beneficiaries, respectively (ie, number
of PCNP services×PCNP payment rate for the service in the BE-
TOS PCSCs). These terms were rearranged to split out the 3
primary components: payment, service volume, and service mix

(see Text, Supplemental Digital Content 3, http://links.lww.com/
MLR/C160 for technical details). For example, the unit cost dif-
ference between PCNP and PCMD attributed beneficiaries was
multiplied by the mid-point service utilization counts to determine
an estimate of the “contribution” of the payment to the overall
difference. Similar mathematical approaches estimated the
contribution of volume and service mix to the overall difference.
This, in turn, helped determine which factors within each of the
PCSCs are driving the cost difference between the 2 types of
clinicians groups. The result of this decomposition is a series of
positive and negative contributions to the total payment difference
for each PCSC category, across each risk strata.

RESULTS
Data on the mix of services and allowed Medicare payment

used by PCNP and PCMD attributed beneficiaries in each of the 15
PCSCs is presented in Table 1. Overall, PCMD beneficiaries
appear to use more office visits (9.00 office visits per PCMD
beneficiary annually vs. 5.75 office visits per PCNP beneficiary
annually) and lab tests (2.18 vs. 1.32) than PCNP attributed
beneficiaries. The most common service in both groups is ordinary
lab tests followed by hospital and office-based E&M visits and
standard imaging. The mean payment is relatively similar for lab
tests ($22 for PCNP attributed beneficiaries and $24 for PCMD
attributed beneficiaries) and office visits ($57 for PCNP attributed
beneficiaries and $62 for PCMD attributed beneficiaries), but
somewhat higher for PCMD attributed beneficiaries in the category
of hospital-based E&M visits ($118 for PCMD attributed
beneficiaries and $93 for PCNP attributed beneficiaries), which
includes services such as initial hospital E&M visit or a hospital
critical care visit.

The results of beneficiary risk stratification, shown in
Table 2, indicate the proportion of beneficiaries attributed to
PCNPs decreases as beneficiary severity increases. PCNP
beneficiaries make up 21% of the healthiest stratum but only
16% of the high-risk stratum. The mean expected costs for both
groups are comparable across each risk stratum. However, for the
observed costs, the object of our decomposition analysis, the costs
of PCMD beneficiaries are always higher than PCNP beneficiaries,
and increase among high-risk beneficiaries. The differences of
expected versus observed costs between PCMDs and PCNPs are
$42 versus $368, $36 versus $550, and $354 versus $1297 for the
low-risk, moderate-risk, and high-risk stratum, respectively.

Using t tests, we confirmed that all cost differences between
the 2 beneficiary groups (attributed to PCMDs or PCNPs) in the
overall population and within low-risk, medium-risk, and high-risk
strata were statistically significant (P-values<0.0001 for all 4 tests,
results shown in Table, Supplemental Digital Content 4, http://
links.lww.com/MLR/C161). Figure 1 shows the PCMD attributed
beneficiary residual cost difference (PCMD beneficiary costs−
PCNP beneficiary costs) by PCSC and risk stratum. The green bars
represent the cost difference for low-risk beneficiaries and the red
bars for high-risk beneficiaries across the PCSCs. The largest cost
difference is for office visits for the sickest PCMD beneficiaries
($327), and other prominent areas include hospital/ER/nursing
home visits ($280) and major procedures ($206). In regards to the
“other” category, the costs of PCNP attributed beneficiaries and
PCMDs attributed beneficiaries are equal.
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The results of the cost difference decomposition by the
15 PCSCs for the low-risk and high-risk strata are shown in
Table 3. The left panels show the results of decomposing the
$368 cost difference in the low-risk stratum, resulting from
the mean costs for PCMD and PCNP beneficiaries,
respectively ($1450 and $1082). Similarly, we decompose
the $1297 cost difference for the high-risk stratum in the right
panel (PCMD= $7520 and PCNP= $6222).

Figure 2 summarizes the decomposition results shown
in Table 3 and illustrates several key findings. First, as
beneficiary risk increases from low to high, the cost
difference between PCNPs and PCMDs decreases from
34.1% to 25.7% and then 20.8%. Higher service volume is
the largest driver of difference in the low-risk and medium-
risk strata, decreasing from 24.2% of the difference ($262 of
total gap of $368) in the low-risk group to 7.2% ($449 of total
difference of $1297) in the high-risk group. The other 2
factors driving the increased costs are higher payments to
clinicians (levels of unit costs per service category) and
choice of more expensive combinations of services. In
particular, in the high-risk strata, payment becomes the
largest driver (9.0%) whereas payment only accounts for
3.7% of the difference in the low-risk strata. Service mix
remains relatively stable across the 3 risk strata, explaining
3.7% of the variance in the low-risk group, 5.5% in the
medium-risk group, and 4.6% in the high-risk group.

DISCUSSION
When explaining the increase in health care costs and

spending in the United States, the conventional answer
among health care economists is “It’s the prices, stupid.”40

Although our findings show that price, or payment, plays a
role, it is the lower volume of services ordered by PCNPs that
is the major driver of cost differences between PCNP and
PCMD attributed Medicare beneficiaries. Overall, study re-
sults show a sizable cost difference between PCNP and
PCMD attributed beneficiaries, which is consistent with prior
findings.31 At the same time, our results indicate that cost
differences between PCNPs and PCMDs narrow as benefi-
ciary severity increases (low risk: 34.1% to high risk: 20.8%).
Cost differences within the low-risk cohort may reflect dif-
ferences in the resource utilization between PCNPs and
PCMDs in the primary care setting, while specialists may
play a larger role in driving the total cost of care in the high-
risk cohort.

The decomposition of these cost differences revealed
that service volume is the largest driver of cost difference
between PCNPs and PCMDs in both low-risk and high-risk
cohorts. Among low-risk beneficiaries, the 34% cost differ-
ence is comprised of 24% service volume, 6% payment, and
4% service mix—volume is far more important than payment.
In the high-risk cohort, the overall difference of 21% is
composed of 7% service volume, 9% payment, and 4%
service mix. This relative increase in volume by sicker PCNP
attributed beneficiaries could reflect a transfer of higher acuity
to specialty care, which is associated with a higher volume of
services. However, service mix and payment remain rela-
tively constant across risk stratification, highlighting service
volume as the major driver of cost difference. This finding
suggests that PCMD attributed beneficiaries receive more
services, but not more complex or more costly services, than
clinically similar PCNP attributed beneficiaries.

The underlying reasons behind these differences are not
clear, but may reflect differences in resources, coding, and
incentives. PCMDs are more likely to practice in well-
resourced settings, whereas PCNPs often practice in under-
served and rural areas,41,42 where diagnostic equipment,
laboratories, and treatment technologies are not readily
available. However, the majority of PCNPs work in con-
ventional office and hospital-based settings43 with similar
access to resources as PCMDs. Alternatively, it is possible
that PCMDs may be more disposed to practicing defensive
medicine, ordering more services out of a concern for

TABLE 2. Observed and Expected Costs by Risk Stratum for PCMD and PCNP Attributed Medicare Beneficiaries (n=467,944)

Risk Stratum
PCMD Mean
Expected Costs

PCNP Mean
Expected Costs

PCMD Mean
Observed Costs

PCNP Mean
Observed Costs

PCMD
Beneficiary

Count

PCNP
Beneficiary

Count

Total
Beneficiary

Count
% PCNP
of Total

Low risk (30%) $718 $676 $1450 $1082 111,473 28,912 140,385 21
Moderate risk
(40%)

$2895 $2859 $2691 $2141 152,382 34,798 187,180 19

High risk (30%) $7636 $7283 $7520 $6222 118,269 22,110 140,379 16

PCMD indicates primary care physicians; PCNP, primary care nurse practitioners.
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FIGURE 1. Cost difference (primary care physician attributed
beneficiary cost−primary care nurse practitioner attributed
beneficiary cost) by service categories across risk strata. DME
indicates durable medical equipment.
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TABLE 3. Results of the Decomposition of the Cost Difference Between Medicare Beneficiaries Attributed to Primary Care Physicians and Those Attributed to Nurse
Practitioners by Primary Care Service Category and Contributing Factors for Low-risk and High-risk Strata

Low-risk Stratum (N= 140,385) High-risk Stratum (N= 140,379)

Primary Care
Service
Categories

Payment
Difference ($)

Service Mix
Difference ($)

Service
Volume

Difference ($)
Sum All

Differences ($)

% Contribution
of Service
Category

Payment
Difference ($)

Service Mix
Difference ($)

Service
Volume

Difference ($)
Sum All

Differences ($)

% Contribution
of Service
Category

DME 1.12 0.57 0.70 0.15 0 0.58 1.22 0.30 2.10 0
Standard imaging/
echo/ultrasound

3.22 2.94 18.66 24.81 7 12.70 47.18 23.04 57.52 4

Advance imaging 3.07 4.90 8.30 16.27 4 19.44 49.39 12.01 80.84 6
Office visits 22.73 50.20 52.47 125.41 34 38.72 255.98 32.04 326.74 25
Home visit 0.16 11.76 2.81 8.78 −2 0.50 49.41 4.62 44.28 −3
Specialist visits 8.33 2.39 16.98 22.91 6 35.07 63.70 14.73 13.89 −1
Hospital/
emergency
department/
nursing home
visit

19.82 67.74 28.98 18.94 −5 443.85 325.03 161.02 279.84 22

Other services 0.80 0.10 25.56 26.25 7 136.32 81.18 84.29 29.16 2
Anesthesia 0.95 4.93 5.17 11.06 3 6.51 39.50 7.17 53.19 4
Major procedures 4.05 26.20 26.71 56.96 15 14.57 164.22 27.47 206.26 16
Minor/ambulatory
procedures

6.60 25.33 34.38 66.31 18 46.40 67.13 23.60 137.13 11

Endoscopy/
oncology/
dialyses

2.17 8.34 9.67 20.18 5 22.49 73.70 17.52 113.72 9

Ordinary lab tests 4.09 6.20 24.73 14.44 4 61.95 66.83 30.78 25.90 2
Other tests 1.05 8.78 5.51 13.23 4 7.36 41.61 6.57 55.55 4
Other 0.64 3.96 1.42 1.89 −1 11.67 27.80 3.56 12.57 −1
Total 66.28 40.04 262.04 368.36 100 560.08 288.36 448.75 1297.20 100

DME indicates durable medical equipment; PCMD, primary care physicians; PCNP, primary care nurse practitioners.
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malpractice litigation. There may also be an influence of
undercoding or overcoding E&M visits, the only PCSCs
where clinician coding practice impacts the average payment.
PCMDs are more likely to share practice ownership, be well
versed in accurate coding practices and employ billing and
coding staff. And, relative to PCNPs, PCMDs are far more
likely to be owners or part-owners of laboratories, imaging
centers, physical therapy, and rehabilitation centers that pro-
vide PCMDs an economic incentive to use such services. In
contrast, PCNPs are less likely to share practice profits, or
receive quality or productivity bonuses43 and therefore are not
as invested in coding procedures, and may even under code.

Still, another possible explanation for the differences in
use of services between PCNPs and PCMDs concerns pos-
sible differences in the practice style. It is conceivable that
PCNPs spend more time taking patient histories which, in
turn, may help make a diagnosis or rule out conditions that
are causing the patient’s health problem without needing to
order tests and diagnostic procedures. In contrast, due to time
and productivity pressures, PCMDs may not spend as much
time taking histories, and instead rely more on diagnostic
tests. Such differences in practice style, coding, and in-
centives are all important areas for further research.

Implications for Policy and Research
As the number of Medicare beneficiaries increase from 60

million in 2019, 79 million in 2030, and 91 million in 2050,44 the
number of PCNPs expands rapidly,45 and the number of physicians
practicing in rural and underserved areas decreases,46 our findings
have several implications for workforce policy and care delivery
systems. Because more primary care will be provided by NPs in
the future, results suggests that PCNPs’ conservative use of re-
sources will help contain costs and overall spending growth and,
with full integration of PCNPs into alternative payments models,
achieve further savings.

Although the Affordable Care Act recognizes NPs as
“Accountable Care Organization (ACO) professionals” and
authorizes NPs to join ACOs, the claims-based assignment
pathway prevents NP beneficiaries from ACO participation
unless they are referred to physicians for additional primary
care.47 In other words, some NPs and their beneficiaries are not
eligible to receive ACO benefits, or could be made eligible
through potentially redundant and unnecessary primary care
visits. These contradictory regulations have prompted legislative
efforts to improve beneficiary assignment to ACOs by allowing
claims-based assignment of beneficiaries seen only by NPs.48

Results from this study suggest that NPs may enable ACOs to
achieve greater cost-savings, while maintaining a high quality of
care. Excluding beneficiaries seen only by NPs from ACOs
needlessly restricts these stakeholders from achieving the full
promise of alternative payment models.

The decomposition method used in this study offers an
innovative way to understand differences in practice style in
general. Rather than the original application of these methods to
decompose inflationary trends over time, the technique used
here teases apart care pattern differences in a 12-month period
using the standard BETOS PCSCs. The policy advantage of this
adaptation is that the specific elements in the decomposition are
consistent with the major categories used in numerous studies
that document price variation, overuse, and misuse as the major
sources of wasteful spending in health care.49,50 By risk strat-
ifying beneficiaries, our unique approach customizes potential
policy solutions according to the impact of the underlying
drivers of cost differences within each specific risk strata. The
flexibility of the technique, and the minimal data requirements,
makes this approach applicable to examining many health care
cost questions, such as assessing sources of regional variation in
pricing or determining the factors influencing more versus less
efficient care.

Limitations
There are, of course, several limitations to be aware of

when considering our results. First, we used a relatively
conservative attribution method that left many beneficiaries
unassigned to a primary clinician. Future analysis should
explore different attribution techniques, particularly those that
capture the provision of health care by teams of clinicians.
Second, incident-to billing (ie, the Medicare policy that per-
mits billing NP services under a physician’s National Pro-
vider Identification) means that some of the NP beneficiaries
were inaccurately attributed to PCMDs. This may have af-
fected the accuracy of attributing Medicare beneficiaries to
PCMDs, but we do not believe this limitation materially af-
fected our decomposition results. Although we were unable to
explicitly adjust for quality outcomes, we held patient se-
verity constant as a loose proxy for comparable work. Finally,
we grouped services into categories that reflect typical pri-
mary and secondary care. However, different grouping of
service codes may have produced different results.

CONCLUSIONS
Overall, evidence from our study indicates there are

differences in the costs of primary care of Medicare benefi-
ciaries provided by NPs and MDs. These differences mostly
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FIGURE 2. Decomposition of the cost difference between
primary care physician attributed Medicare beneficiaries and
primary care nurse practitioner attributed Medicare beneficia-
ries into payment rate, service volume, and service mix. PCMD
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reflect the lower quantity of services provided by PCNPs
relative to PCMDs, which are especially pronounced in the
care of low-risk populations. The cost difference narrows in
the high-risk cohort, reflecting a convergence of PCNP and
PCMD practice style in regard to resource utilization and
likely increased use of specialty care for sicker beneficiaries.
For those concerned with lowering the cost of health care and
reducing the growth of health care spending, our study pro-
vides new evidence that NPs are well suited to lower the cost
of primary care for both low-risk and high-risk beneficiaries,
and are valuable participants in the delivery of services under
alternative payment models.
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