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Abstract

Nurse practitioners (NPs) and physician assistants (PAs) represent a growing share of the health
care workforce, but much of the care they provide cannot be observed in claims data because of
indirect (or “incident to”) billing, a practice in which visits provided by an NP or PA are billed
by a supervising physician. If NPs and PAs bill directly for a visit, Medicare and many private
payers pay 85 percent of what is paid to a physician for the same service. Some policy makers
have proposed eliminating indirect billing, but the possible impact of such a change is unknown.
Using a novel approach that relies on prescriptions to identify indirectly billed visits, we estimate
that the number of all NP or PA visits in fee-for-service Medicare data billed indirectly was 10.9
million in 2010 and 30.6 million in 2018. Indirect billing was more common in states with laws
restricting NPs’ scope of practice. Eliminating indirect billing would have saved Medicare roughly
$194 million in 2018, with the greatest decrease in revenue seen among smaller primary care
practices, which are more likely to use this form of billing.

There are growing numbers of nurse practitioners (NPs) and physician assistants (PAs)

in the United States.? From 2010 to 2021 the number of NPs increased from 91,000 to
325,000,23 whereas the number of PAs increased from approximately 75,000 to 149,000.4:5
Prior research has found that the quality and cost of care provided by NPs and PAs is often
comparable to that provided by physicians.5=2 These findings, coupled with concerns about
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physician shortages, have led some policy makers to advocate for greater use of NPs or PAs
in the future.2

However, how much and what types of care NP and PAs provide to Americans is unknown
because of the practice of indirect (or “incident to”) billing. Indirect billing was originally
implemented to offset the costs for physicians of supervising NPs and PAs caring for
Medicare beneficiaries.10 If an NP or PA directly bills for a visit, then Medicare and many
private payersll pay 85 percent of what they pay a physician for the same service.1% Under
indirect billing, an NP or PA independently evaluates and treats the patient, but the bill is
submitted under the supervising physician.10 The payment for such a visit is 100 percent of
what is paid to a physician for the same service.10 Under Medicare policy, there are some
limitations on the use of indirect billing: it is to be used only after the initial physician
relationship has been established, and a physician must be on the premises and available
to assist the NP or PA. This supervising physician is not required to be the physician who
performed the initial visit and can be trained in any specialty.11

The use of indirect billing has made it difficult to characterize the extent of NP and PA care
in the US health care system. Within administrative claims data, a claim for a visit indirectly
billed by a supervising physician but provided by an NP or PA is indistinguishable from

a claim for an independent visit with the supervising physician.1? The Medicare Payment
Advisory Commission (MedPAC) has called for the elimination of indirect billing because
it prevents policy makers from assessing the care delivered by NPs and PAs and increases
the costs of the Medicare program.10 However, the impacts of this policy recommendation
are hard to assess because it is unclear how frequently indirect billing is used and which
practices will be most affected by such a change.

There has been limited prior work quantifying rates of indirect billing. In a 2012 survey,

29 percent of primary care NPs reported that all of their care was indirectly billed,

whereas 24 percent indicated that some of their care was indirectly billed.12 Another study
using electronic health records data reported that in 2017, 51 percent of primary care

visits rendered by an NP were billed indirectly.13 MedPAC has estimated that in 2016,
approximately 43 percent of NP office visits and 31 percent of PA office visits were likely
billed indirectly.14 None of these studies examined changes over time in indirect billing—
and they largely focused on primary care visits—thus, we cannot estimate the future cost of
indirect billing to Medicare.

To fill these gaps in knowledge we used a novel approach to identify indirect billing. We
exploited the fact that during an indirectly billed NP or PA visit in which a prescription is
written, the NP or PA writes a prescription (which is observable in the data as distinct from
the visit) even though the physician bills for the visit itself. Thus, we identified NP- and
PA-provided care by associating NP and PA prescriptions with their indirectly billed office
visits, enabling us to estimate the frequency and cost of indirect billing. We also examined
which practices predominantly use indirect billing and therefore would lose revenue if the
practice was eliminated. We focus on the Medicare fee-for-service population, given that
Medicare is the largest payer for health care in the US and that any policy change in
Medicare would likely spill over to the privately insured population.
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We describe variation in indirect billing by state NP scope-of-practice laws. Although
indirect billing is a national policy, scope of practice is regulated by states and determines

an NP’s ability to practice and prescribe medications with or without physician collaboration
or supervision. Unlike PA state scope-of-practice laws, which are generally consistent across
states, 15 there is both considerable variation in NP scope-of-practice laws across states and
considerable debate about expanding them. In a state with restricted scope-of-practice laws,
a supervising physician might have to be on site regardless of indirect billing rules. We
hypothesize that states with restricted NP scope-of-practice laws would have higher rates of
indirect billing, as those NPs would be less able to deliver care without the supervision of a
physician compared with NPs working in states with full scope-of-practice laws.

Study Data And Methods

Overview

Our Medicare Part D and carrier visits-based approach relied on the key inference that
prescriptions can signal who directly cared for the patient. Not all visits result in a
prescription, so therefore our analysis was limited to visits that result in a prescription.
When an NP or PA writes a prescription, the prescription is recorded under the NP or PA’s
national provider identifier (NPI), but if the claim for the outpatient visit in connection with
which the prescription was written was recorded under the physician’s NP1, we assumed
that the visit was indirectly billed. Conversely, during a visit billed directly by an NP or

PA that involved a prescription, both the prescription and claim for the outpatient visit were
under the NP or PA’s NPI. Exploiting this inference using claims data enabled us to measure
population-level indirect billing in the Medicare program, and thereby the nature of care
provided by all NPs and PAs.

The focus of this analysis is on visits, indirectly or directly billed, that were independently
provided by the NP or PA. We assumed that visits in which the physician and NP or

PA both physically saw the patient resulted in both the prescription and visit under the
physician’s NPI. Further, although our method focused on NP and PA visits that resulted in a
prescription, we extrapolated these estimates so that we could estimate both the total number
of NP and PA visits with indirect billing (those with and those without a prescription) and
the spending on these visits. The details and limitations of this approach are outlined below.

Data Sources

Our analysis used a 20 percent random sample of Medicare fee-for-service claims from 2010
to 2018, limited to beneficiaries with Part D coverage in the month of their visit. These

data included prescription drug events and outpatient visits. Only office visits (as opposed to
visits in the hospital outpatient setting) for established patients (as opposed to new patients)
are eligible for indirect billing in Medicare.12 Thus, we began our estimates on prescriptions
with an associated established office visit (defined as visits with place of service code 11 and
current procedural terminology codes 99211-15).
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Methodology To Identify Indirect Billing

Outcomes

We first identified all prescriptions written by NPs and PAs (referred to as “index
prescriptions™) (online appendix exhibit 1).16 We linked National Plan and Provider
Enumeration System data to identify NPs and PAs via NPIs and taxonomy codes. Second,
we identified all established patient office visits (indirect billing can be used only after the
initial physician relationship has been established)! billed by an NP or PA or a physician
one day before, on, or one day after the index prescription fill date. Although patients can
take many days to fill a prescription after a visit,1” we selected a one-day window as it
provides more confidence that the index prescription was prescribed during the associated
visit. We allowed for visits one day after the prescription was filled, given that providers
might submit bills the day after the visit and not change the date of service. If the NP or
PA NPI on the index prescription and visit were the same, we categorized the visit as billed
directly. However, if the NP1 on the index prescription and visit were different and the visit
was billed by a physician, it was considered potentially indirectly billed.

From this group of potentially indirect billed visits, we excluded visits for which we also
observed a prescription in this window from the physician NPI because it raised uncertainty
about who wrote the prescription associated with the visit, or where there was more than

one visit from physicians in different practices (practices were identified used their tax
identifiers) during the window in question because it was unclear which of these visits was
the associated visit (both exclusions led to <0.70 percent of prescriptions excluded; appendix
exhibit 1).16 The remaining visits were considered indirectly billed.

Our main outcome was the fraction of NP and PA visits billed indirectly. The denominator
was the number of visits in our sample provided by NPs and PAs (indirectly and directly
billed). The numerator was the number of these visits billed indirectly.

We also estimated total visits and spending in 2018 for indirectly billed NP and PA visits
across all visits (those with an associated prescription and those without). The details of
this extrapolation are in appendix exhibit 2.16 In brief, we take the ratio of indirect-to-direct
billed visits that we observe among visits with a prescription and apply that ratio to visits
without a prescription (see Appendix for details).1® Given that we used a 20 percent random
sample of Medicare beneficiaries, we also multiplied our visit counts and total spending by
five to obtain an estimate for the total Medicare fee-for-service population.

Understanding Geographic Variation In Indirect Billing

We also sought to understand what might drive variation across counties in use of indirect
billing for NP visits, and specifically the role of scope-of-practice laws. As noted above,
unlike PA state scope-of-practice laws, where forty-seven states require supervision by

a physician,1® there is considerable variation in NP scope-of-practice laws across states.
We hypothesized that rates of indirect billing would be higher in settings in which NPs
practiced with less independence. Other factors included were rurality (given that in rural
communities, nonphysician providers represent a larger share of the clinical workforce)!8
and number of NPs per capita. We fit a county-level linear regression model with the
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outcome of rate of indirect billing among NPs in 2018. Using data from the Area Health
Resource Files'® and American Association of Nurse Practitioners,20 predictors included
county-level rurality (defined below), county’s NPs per capita, and state-level NP scope of
practice. Standard errors were adjusted for state-level clustering (that is, counties within
the same state). In line with CMS guidelines for suppressing small cell values, we only
included counties with ten or more NP visits in 2018 (excluded counties accounted for 752
of 2,119,657 NP visits).

We used 2018 data from the American Association of Nurse Practitioners,2% which
categorized states as having full, reduced, or restricted NP scope-of-practice laws. States
with full scope of practice permit NPs to evaluate patients, order and interpret diagnostic
tests, and initiate and manage treatments, including prescribing medications and controlled
substances, under the exclusive licensure authority of the state board of nursing. States with
reduced scope of practice either require a career-long regulated collaborative agreement
with another health provider for the NP to provide patient care or limit the ability of NPs

to engage in at least one element of NP practice. States with restricted practice require
career-long supervision, delegation, or team management by another health provider for the
NP to provide patient care and limit the ability of NPs to engage in at least one element of
NP practice.

Characterizing Practices That Predominantly Use Indirect Or Direct Billing

To better understand which types of practices would be negatively affected by the
elimination of indirect billing, we categorized practices with at least one physician and

one NP or PA in 2018 as indirect billing practices, direct billing practices, and practices
with both direct and indirect billing. Practices were identified by the tax identifier on the
visit claim. Indirect billing practices were those for which more than 80 percent of NP

and PA visits were billed indirectly. Direct billing practices were defined as practices with
more than 80 percent of NP and PA visits billed directly. We selected the 80 percent cutoffs
because they were natural cutoffs in the distribution across practices in indirect billing rates.
All other practices were defined as practices for which NP and PA visits were billed both
directly and indirectly.

For each practice we identified all providers who billed an office visit or wrote a prescription
in 2018. We used the specialty codes, provider identifiers, and patient characteristics

on these visits to characterize practice type (defined as primary care, specialty, or
multispecialty), number of physicians, number of NPs and PAs, and percentage of rural
patients (methods detailed in appendix exhibit 3).16 Primary care practices were defined

as practices with only primary care physicians (that is, internal medicine, family medicing,
pediatrics, general practice, and preventive medicine physicians). Specialty practices were
defined as practices with only specialty physicians. Practices with at least one primary

care physician and one specialty physician were defined as multispecialty practices. We
define rural versus metropolitan patients using the Department of Agriculture’s Rural-Urban
Continuum Code definition.2!

We used a series of chi-square and #tests to test for bivariate differences between the
characteristics of direct and indirect billing practices.
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Sensitivity Analysis

Limitations

We conducted three sensitivity analyses. First, to address the concern that we were
categorizing practices on a limited number of prescriptions, we conducted a sensitivity
analysis limiting our sample to practices with at least four “index prescriptions” in a given
year (appendix exhibit 4).16

Second, given that patients can take several days to fill a prescription after a visit,1” we
examined whether our overall findings were affected by expanding the one-day window
requirement. Using 2018 data, we compared our results using a one-day window to results
using a window for which visits occurred from five days before through one day after the
prescription (appendix exhibit 5).16

Third, because our method focuses on visits with an associated prescription, we examined
whether our findings could be driven by a change in the share of visits resulting in a
prescription over time. From 2010 to 2018 we measured the proportion of total established
office visits with any clinician (NP, PA, physician) that resulted in a prescription, using a
one-day window among fee-for-service beneficiaries with Part D coverage from 2010 to
2018 (appendix exhibit 6).16 We also compared established office visits with a prescription
with those without a prescription (appendix exhibit 8).16

Our work had several limitations. Most important, our method focuses on visits that result in
a prescription and we extrapolate those patterns to visits that do not result in a prescription.
It is reassuring that the rates of prescriptions associated with established office visits have
been stable over time (appendix exhibit 6)1 and that the demographics of visits with

and without a prescription are similar (appendix exhibit 8).16 However, there are some
differences. For example, visits that result in a prescription are more likely to be for patients
who are younger, dually enrolled in Medicare and Medicaid, and disabled. Our estimate

of indirect billing rates therefore may be biased to the degree that use of indirect billing
differs for visits that result in a prescription versus those that do not result in a prescription.
For example, if annual physical exams are unlikely to result in a prescription and they are
more likely to be billed indirectly, then our estimate would be too low. We do not know the
direction or magnitude of such a bias.

Second, it is impossible to directly link a prescription to a given visit. We assume that a
prescription that is filled within a one-day window around a visit is associated with that visit.
However, invariably there will be some misclassification of prescriptions. In a sensitivity
analysis using a broader time window around a visit, we found that the rates of indirect
billing were similar (appendix exhibit 5).16

Third, although the use of tax identification numbers (TINS) to identify practices is
common,?2 we acknowledge that it is an imperfect proxy to identify practices. Finally,

these findings may not be generalizable to other populations, such as those with Medicaid or
commercial insurance.
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Despite these critical limitations, we believe that this methodology is a valuable contribution
to the literature, given the lack of an alternative method of capturing the prevalence of
indirect billing on a national basis.

Study Results

The number of NP and PA visits (both with and without a prescription) billed indirectly
increased from 10.9 million in 2010 to 30.6 million in 2018 (exhibit 1). The number of NP
visits, both billed directly and billed indirectly, increased from 6.5 million in 2010 to 19.9
million in 2018. The number of PA visits billed both directly and indirectly increased from
4.5 million to 10.6 million.

The fraction of total NP and PA visits billed indirectly decreased from 54.3 percent in
2010 to 37.8 percent in 2018. The fraction of NP visits billed indirectly decreased from
50.9 percent in 2010 to 35.6 percent in 2018. Similarly, among PAs, visits billed indirectly
decreased from 59.2 percent in 2010 to 42.0 percent in 2018 (appendix exhibit 9).16

The total spending for NP and PA visits billed indirectly (both with and without a
prescription) increased from $513 million in 2010 to $1,291 million in 2018 (a 152 percent
change from 2010 to 2018) versus an increase from $282 million to $1,278 million for visits
billed directly (a 353 percent change) (appendix exhibit 9).16 Among NPs, spending for
visits that was billed indirectly increased from $295 million in 2010 to $811 million in 2018
(a 175 percent change); this spending increased from $218 million to $480 million among
PAs (a 120 percent change).

We estimate that Medicare would have saved at least $194 million in 2018 if all NP and PA
visits indirectly billed to Medicare were billed directly (detailed in appendix exhibit 2).16

Comparison Of Indirect Versus Direct Billing Practices—The use of indirect
billing across practices had a bimodal distribution in 2018. Across all practices, 39,094

(69 percent) were indirect billing practices (defined as having more than 80 percent of their
NP and PA visits billed indirectly), 11,210 (20 percent) of practices were direct billing
practices (those having more than 80 percent of their total NP and PA visits billed directly),
and 6,107 (11 percent) of practices were both direct and indirect billing practices (those
billing between 21 percent and 80 percent of their NP and PA visits indirectly) (exhibit 2).
The indirect billing practices and the direct billing practices accounted for 23.0 percent and
50.1 percent of all observed NP and PA visits in 2018 (indirect or direct), respectively (data
not shown).

Compared with direct billing practices, indirect billing practices had, on average, fewer
physicians (2.6 versus 12.3; p < 0.001), had fewer NPs and PAs (4.0 versus 12.2; p< 0.001),
were more likely to be primary care practices (50.7 percent versus 43.3 percent; p< 0.001),
and were less likely to serve rural patients (21.0 percent versus 33.7 percent; p < 0.001)
(exhibit 3).
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In 2018 indirect billing practices were reimbursed, on average, an additional $2,936 per
practice by using indirect billing compared with a scenario in which they billed those same
visits directly (data not shown).

Geographic Variation In Indirect Billing—Across the 2,945 counties in our sample in
2018 that had ten or more NP visits, there is wide geographic variation in the fraction of
total NP visits billed indirectly. For example, indirect billing is more common in California,
Texas, Florida Georgia, and Alabama (exhibit 4). The median percentage of NP visits billed
indirectly was 32.2 percent (interquartile range: 21.2 percent-45.7 percent) (data not shown).

Compared with counties located in a restricted NP scope-of-practice-law state, there was
less indirect billing in counties with reduced (=7.3 percent; 95% confidence interval, -13.4,
-1.2; p=0.02) and full (-11.1 percent; 95% ClI, -17.0, -5.3; p< 0.001) NP scope-of-
practice laws (appendix exhibit 7).16

Compared with metropolitan counties (those with a population of one million or more
people), there was less indirect billing in other metro counties (those with a population of
between 250,000 and one million people) (5.1 percent; 95% ClI, -8.1, —2.0; p< 0.001) and
nonmetropolitan, nonrural counties (those with a population of 2,500-20,000 people; -6.0
percent; 95% ClI, -9.1, —2.8; p = 0.002) (appendix exhibit 7).16

Results Of Sensitivity Analysis

Limiting our analysis to practices with at least four index prescriptions in a given year or
expanding the time window from one to five days did not have a substantive impact on our
findings (appendix exhibits 4 and 5).16 The proportion of all established office visits that
resulted in a prescription was stable over time (appendix exhibit 6).16

Discussion

Indirect billing is a practice that, to date, has been hard to capture in the US health care
system. We introduced a new method for observing indirectly billed services provided by
NPs and PAs and found that indirectly billed visits accounted for a large fraction of NP and
PA visits and that both the number of indirectly billed visits and spending on those visits

is increasing over time. If indirectly billed established office visits involving a prescription
had been directly billed, the Medicare program would have saved at least $194 million

in 2018 because of NPs and PAs being reimbursed at 85 percent the physician rate, with
smaller primary care practices being more negatively affected by the lost revenue than other
practices. There is substantial geographic variation in indirect billing, with much greater use
of indirect billing in states with restricted scope-of-practice laws for NPs.

Our estimates of the frequency of indirect billing (38 to 54 percent, depending on year) are
consistent with prior estimates from surveys (29 percent of primary care NPs in surveys
state they bill indirectly) and other claims or electronic health records-based methods (30-40
percent).3~11 We extend this work by examining trends over time and variation in the use of
indirect billing.
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We find that practices largely fell into two groups: those that indirectly billed NP and PA
visits and those that billed NP and PA visits directly. It remains unclear what drives how
practices decide to bill for NP and PA visits and merits further research. One possibility is
that practices are weighing the increase in revenue versus the costs of the administration
requirements for indirect billing.

Policy Implications

Our results highlight that prior research that quantifies the role of NPs and PAs only using
direct billing23-25 substantially underestimates the role of NPs and PAs in the US health care
system and, conversely, overestimates the role of physicians. Recognizing its limitations,

we hope that our methodology will be used by policy makers and researchers to better
characterize the role and impact of NPs and PAs in the US health care system. For example,
prior research has used Medicare claims to compare the resource utilization and quality of
care provided by NPs and PAs versus physicians.28:27 The results of such studies may differ
if one accounts for indirectly billed services.

Our findings inform the ongoing debate about eliminating indirect billing. If indirect billing
of office visits involving a prescription was eliminated and NPs and PAs continued to be
paid 85 percent on the dollar, we estimate that it would save the Medicare program $194
million per year across all established office visits. It could also have other spillover effects.
Patient out-of-pocket payments might be lower if the visits themselves are reimbursed less.
Eliminating indirect billing may remove the physician oversight requirement in state-level
NP scope-of-practice laws (for example, requiring a physician to be on site at all times),
possibly resulting in increased practice efficiency. Eliminating indirect billing may also
encourage more independent practice among NPs and PAs where it is allowed. However, this
decrease in Medicare spending means less revenue for practices, and smaller primary care
practices in particular.

Any potential savings assumes that NP and PAs continue to be paid at 85 percent of the
physician reimbursement rate. There have been many calls to reimburse NPs and PAs at

the same rate as physicians.28 This strategy would obviously not result in savings to the
Medicare program, but would likely eliminate the practice of indirect billing, as there would
be no financial incentive to use it. Further, it may result in improved practice efficiency, as
practices would no longer have to ensure that they were meeting the regulatory requirements
of indirect billing.

Our findings also inform the ongoing debate about NP scope-of-practice laws. We find that
indirect billing is more common in states with restricted or reduced NP scope-of-practice
laws. This implies that the use of indirect billing could be reduced by expanding NP

scope of practice. One must also consider potential physician backlash if indirect billing
was eliminated but some states maintained restricted NP scope-of-practice laws. Research
indicates that relaxing scope-of-practice laws has no effect on NP visit volume or allocation
of patients to NPs.29 Thus, physicians might argue that they are facing an unreimbursed
mandate in which the physician must maintain oversight requirements for NP and PA visits
without any reimbursement for the time required.
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Conclusion

There is ongoing debate about whether indirect billing should be eliminated. Using a new
methodology, we estimated the frequency of indirect billing and the variation in its use
across counties and practices. Eliminating indirect billing would have saved Medicare $194
million in 2018, with a greater decrease in revenue seen among smaller primary care
practices, which are more likely to use this form of billing.
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Exhibit 1. Nurse practitioner (NP) and physician assistant (PA) visits that are directly billed
versus indirectly billed, Medicare fee-for-service beneficiaries for 2010-18

Source/Notes: SOURCE Authors’ analysis of 20 percent random sample of Medicare fee-
for-service beneficiaries with Part D coverage for 2010-18. NOTES See online appendix
exhibit 2 for and annual visits and spending calculation (see note 16 in text). See appendix
exhibit 9 for fraction of NP and PA visits and spending for established office visits that are
directly billed versus indirectly billed (see note 16 in text).
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Exhibit 2. Variation across practices in fraction of nurse practitioner (NP) and physician

assistant (PA) visits billed indirectly, Medicare fee-for-service beneficiaries, 2018

Source/Notes: SOURCE Authors’ analysis of data from 20 percent random sample of

Medicare fee-for-service beneficiaries with Part D coverage for 2010-18. NOTES Practice is
defined by the taxpayer identification number. The denominator is the total number of visits
provided by NPs and PAs in each practice. The numerator is the total number of visits billed

indirectly by NPs and PAs in each practice.
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Exhibit 4. Fraction of nurse practitioner (NP) and physician assistant (PA) visits billed indirectly
by county, Medicare fee-for-service beneficiaries in 2018

Source/Note: SOURCE Authors’ analysis of 20 percent random sample of Medicare fee-
for-service beneficiaries with Part D coverage for 2010-18. NOTE Only counties with 10 or
more NP visits in 2018 were included.
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Exhibit 3:

Characteristics of direct versus indirect billing practices, Medicare fee-for-service beneficiaries, 2018

Direct billing practices | Direct and indirect billing practices | Indirect billing practices

Number of practices 7,270 6,107 39,094
Practice type (no.)

Primary care 3,145 2,232 19,806

Specialty 2,507 2,204 17,487

Multispecialty 1,618 1,671 1,801
Number of doctors (mean) 12.3 19.4 2.6
Number of NPs and PAs (mean) 12.2 18.8 4.0
Percentage of rural patients (mean) | 33.7 28.3 21.0

Page 16

SOURCE Authors’ analysis of data from 20 percent random sample of Medicare fee-for-service beneficiaries with Part D coverage for 2010-18.
NOTES Only practices with at least one physician and one NP or PA in 2018 were included. We categorized practices with at least one physician
and one NP or PA in 2018 as indirect, direct and indirect, or indirect billing practices. Indirect billing practices were defined as practices with more
than 80 percent NP and PA visits billed as “incident to.” Direct billing practices were defined as practices with more than 80 percent of NP and PA
visits billed directly. The remaining practices were categorized as direct and indirect billing practices. Unadjusted comparisons for practice type,
number of doctors, number of NPs and PAs, and percentage of rural patients are significant (o < 0.001).
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