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Background: Physician Assistants (PAs) arewidely used inUnited States (US) Emergency Departments (EDs).We
sought to characterize ED PA utilization and practice characteristics in US EDs 2010–2017.
Methods: A retrospective, secondary analysis of the 2010 to 2017 Center for Disease Control's National Hospital
Ambulatory Medical Care Survey (NHAMCS) was performed. National estimates of ED visits involving PAs
alone (PA), PAs with physician involvement (PA+), or physician only (PHYS) were analyzed for patient demo-
graphics and hospital characteristics.
Results: Between 2010 and 2017, an estimated 1 billion US ED visits occurred. 5.0% (95% confidence interval [CI]
±2.7%) of visits were seen by a PA, and 8.2% (±2.7%) by a PA+; 76.3% (±7.2%) by PHYS. No linear trends by year
were identified in PA or PA+visits. PA acuitywas highest for semi-urgent/nonurgent (56.4%,±10.7%). PA see the
minority of ambulance arrival [5.8% (±1.3)] and admit less patients [1.7% (±0.7%)]. Less laboratory [53.3% (±
10.2%) vs. 67.0% (±6.2%)] and radiographic [38.8% (±6.6%) vs. 51.6% (±4.6%) studies were performed during
PA vs. PHYS visits. PA visits were most common for patients 25–44 years old (yo) (32.9%, ±6.2%) and 15–24
yo (19.2%, ±3.7%). Most PA visits result in a length of stay (LOS) between 1 and 1.9 h (32.9%, ±6.7%) compared
to most PHYS visits resulting in a LOS N3 h (40.3%, ±3%).
Conclusions: From 2010 to 2017, no linear trends inUS ED PA and PA+utilizationwere identified. PHYS continue
to see the majority of ED patients.

© 2020 Elsevier Inc. All rights reserved.
1. Introduction

Physician Assistants (PA) and Nurse Practitioners (NPs), often col-
lectively referred to as advanced practice providers (APPs), are cur-
rently used in United States (US) emergency departments (EDs) with
a wide variety of supervision and practice requirements/practices [1].
The National Commission on Certification of Physician Assistants
(NCCPA) estimates that there are over 12,000 PAs practicing emergency
medicine, which represents approximately 13% of all certified PAs [2]. It
has been previously reported that 77.2% of EDs were utilizing PAs and
NPs in some capacity [3]. More recent data from the Emergency Depart-
ment Benchmarking Alliance (EDBA) showed an increase in the use of
PAs and NPs from 23% in 2010 to 62% in 2016, as reported by EDBA
EDs [4]. Hall et al. recently analyzed 2014 Medicare data to determine
types of providers within the emergency care workforce [5]. Their re-
port shows that of the 58,641 emergency medicine clinicians, 24.5%
were classified as APPs with 68.4% classified as PAs. Scant published lit-
erature is currently available on the role and impact of PAs in
racq, Physician assistant utiliz
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emergency medicine. Previous studies have evaluated both NP and PA
utilization as aggregate “midlevel provider” (MLP) in the ED. [3,6-7]
These previously published studies have contributed to confusion re-
garding subtle but important distinctions between these two APP
models.

The composition of the Emergency Department workforce and use
of APPs is increasingly controversial. Recently, the American Academy
of Emergency Medicine (AAEM) released a position statement stating
“We do not support the independent practice of Advanced Practice Pro-
viders (APP) and other non-physician clinicians.” [8] However, not all
APPs are created or practice equally. NPs and PAs have different educa-
tional requirements, educational experience, and desired scopes of
practice [1]. Emergency medicine PAs are not seeking independent
practice [9]. At the same time, some have expressed concerns about
APPs taking emergency physician jobs and the financial impact of
APPs on emergency physicians. However, these posts and editorials
are limited to anecdote and emotion rather than objective data and
clear analysis [10,15-17].

In the presentmanuscript, we sought to describe the use of PAs inUS
EDs from 2010 to 2017 based on emergency department visits as re-
ported by the National Hospital Ambulatory Medical Care Survey
(NHAMCS) with or without physician involvement as compared to
ation in U.S. emergency departments; 2010 to 2017, American Journal
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physician only visits. Patient demographic characteristics, visit charac-
teristics, and hospital characteristics are presented for analysis.

2. Methods

2.1. Study design

An Institutional Review Board (IRB) exempted, retrospective sec-
ondary analysis of a previously obtained and validated national cross-
section survey was performed. NHAMCS has been conducted annually
since 1992 and is the nation's foremost study of ambulatory medical
care in hospital emergency departments. NHAMCS is formally endorsed
by multiple professional organizations including the American College
of Emergency Physicians, American College of Osteopathic Emergency
Physicians, American Health Information Management Association,
Emergency Nurses Association, and Society for Academic Emergency
Medicine [11].

Each year, 450 nationally representative hospitals exclusive of Fed-
eral, military, and Veteran's Administration hospitals, located in the 50
States and the District of Columbia are identified to provide data on a
sample of patient visits to emergency departments over a designated
4 week reporting period. Specially trained interviewers visit the sam-
pled facilities prior to participation in the survey to explain survey pro-
cedures, verify eligibility, and develop a sampling plan. Prior to 2012,
NHAMCS relied on paper instruments but subsequently switched to
computerized questionnaires. During the designated 4-week reporting
period, trained Census interviewers collect data using a Computerized
Patient Record Form. Data are obtained on patient characteristics such
as age, sex race, ethnicity, and visit characteristics such as patient's rea-
son for visit, provider's diagnosis, services ordered or provided, and
treatment including medications. Additional data about the treating fa-
cility are collected. These data are weighted to produce national esti-
mates. Further methodologic details for the NHAMCS have been
described elsewhere [12]. NMAMCS is sponsored by the Centers for Dis-
ease Control and Prevention (CDCs) National Center for Health Statistics
(NCHS), and is administered by the U.S. Census Bureau [13,14].

2.2. Study protocol

After obtaining NHAMCS data in IBM SPSS Statistics (v. 25; IBM Cor-
poration, Armonik, NY) format (available at https://www.cdc.gov/nchs/
ahcd/datasets_documentation_related.htm), the NHAMCS survey vari-
able, “providers seen” was queried to identify all patient visits seen by
a PA with or without additional physician involvement and visits by
physician alone. Physician was defined as attending, consultant, or res-
ident/intern. Patient demographic data including age, sex, race, ethnic-
ity, insurance status, mode of arrival, acuity, diagnostics ordered
(imaging or laboratory studies), procedures performed, ED length of
stay, ED disposition, and hospital geographic region were recorded
and analyzed. Acuity was defined by the triage level assigned by triage
nurse at patient presentation to the ED. A numerical scale (1-5) was uti-
lized with 1 indicating the most urgent and 5 indicating nonurgent
(1= immediate, 2= emergent, 3=urgent, 4= semi-urgent, 5=non-
urgent). Individual hospital triage systems utilizing 3 or 4 levels were
rescaled to fit the 1–5 numerical scale for the purposes of the
NHAMCS interviewers.

2.3. Data analysis

Descriptive statistics including sample standard errors were calcu-
lated using IBM SPSS Statistics Complex Samples module using the
NHAMCS variable CSTRATM as the stratum variable, CPSUM as the clus-
ter variable, and PATWT as the weighting variable as described in the
2015 NHAMCS micro-data file documentation Appendix 1 (p 121)
available at (https://data.nber.org/nhamcs/docs/nhamcsed2015.pdf).
Please cite this article as: F. Wu andM.A. Darracq, Physician assistant utiliz
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Ninety-five (95) percent confidence intervals (CI) were calculated
from standard errors and are presented for statistical interpretation.

3. Results

Between 2010 and 2017 an estimated 1 billion US ED visits took
place. 5.0% (CI: 2.3–7.7) of these ED visits were seen by a PA alone,
8.2% (CI: 5.5–10.9) by a PA with physician involvement and 76.3% (CI:
69.1–83.5) by a physician alone. ED volume experienced a 7.0% increase
between 2010 and 2017. PA only visits between 2010 and 2017
remained constant (5.1% [CI: 3.8–6.3] v 5.1% [3.3–6.9]). A non-
statistically significant increase in PA with physician involvement visits
between 2010 and 2017 was observed (6.8% [CI: 4.7–8.8] v 7.7% [CI:
5.2–10.2]). Fig. 1 demonstrates visits with PA involvement between
2010 and 2017.

Table 1 demonstrates aggregate patient and visit characteristics of
ED visits by type of provider seen. Statistically significant associations
in age, acuity, mode of arrival, hospital admission, procedures per-
formed, length of ED stay (LOS), and diagnostic studies were observed
between PA only and physician only visits. ED visits by PAs were statis-
tically significantly associated with a lower patient acuity, younger pa-
tient age, less arrival by ambulance, less hospital admission, less
procedures performed, less diagnostic studies, and shorter LOS.

We also examined for any trends between PA only, PA with physi-
cian involvement and physician only visits with regards to diagnostic
testing, imaging, and hospitalization by level of acuity as previously de-
fined. A statistically significant association in the frequency of diagnostic
testing was observed in physician only visits as compared to PA only
visits for Immediate/Emergent visits (75.5% [CI: 61.8–89.2] v 61.6% [CI:
35.6–87.6]), Urgent visits (74.9% [CI: 67.8–82.0] v 67.0% [CI:
51.0–83.0]) and Semiurgent/Nonurgent visits (51.9% [CI: 44.1–59.7] v
43.8% [CI: 31.3–56.3]). A statistically significant association in imaging
was also observed in physician only visits as compared to PA only visits;
Immediate/Emergent visits (65.8% [CI: 54.4–77.2] v 48.1% [CI:
3.8–92.4]), Urgent visits (59.7% [CI: 54.2–65.1] v 53.0% [CI:
40.8–65.2]), and Semiurgent/Nonurgent visits (35.0% [CI: 30.2–39.8] v
26.9% [CI:19.3–34.5]). A statistically significant association in frequency
of hospitalization was observed for all levels of acuity by provider type;
increased rates of hospitalization by PA with physician visits and physi-
cian only visits as compared to PA only visits was observed. A statisti-
cally significant increase in ED LOS greater than three hours was
observed between PA only visits and physician only visits by acuity: Ur-
gent visits (45.1% [CI: 34.1–56.1] v 51.1% [CI: 46.9–55.2]) and
Semiurgent/Nonurgent visits (15.3% [CI: 10.0–20.6] v 23.0% [CI:
19.4–26.6]). A non-statistically significant increase in ED LOS greater
than three hours between PA only visits and physician only visits was
observed for Immediate/Emergent visits (41.5% [CI: 0.0–85.8] v 52.1%
[CI: 41.4–62.8]).

4. Discussion

In the present analysis of NHAMCS US ED visits between 2010 and
2017, PAs were involved in 13.2% of all US ED visits without an overall
trend in increased or decreased utilization of PAs observed. Over the pe-
riod of study, PA visits remained steady until a statistically significant in-
crease in 2016 compared to 2015 (16.6% [CI: 13.0–20.2] v 12.5% [CI:
9.8–15.2]). However, there was a statistically significant decrease in
PA visits between 2016 and 2017 (16.6% [CI: 13.0–20.2] v 12.8% [CI:
12.1–13.4]). There was no statistically significant difference in PA only
visits observed between 2015 and 2017 (12.5% [CI: 9.8–15.2] v 12.8%
[CI: 12.1–13.4]); rates of PA only visits in 2016 may have been an iso-
lated event.

There are concerns from groups and individuals that PAs are replac-
ing emergency physicians and taking care of higher acuity patients
[15,16]. According to the results of the present survey however, these
are unfounded concerns. Relative to physician only visits, PA only visits
ation in U.S. emergency departments; 2010 to 2017, American Journal

https://www.cdc.gov/nchs/ahcd/datasets_documentation_related.htm
https://www.cdc.gov/nchs/ahcd/datasets_documentation_related.htm
https://data.nber.org/nhamcs/docs/nhamcsed2015.pdf
https://doi.org/10.1016/j.ajem.2020.02.009


Fig. 1. Percentage of U.S. emergency department visits seen by PAs, 2010–2017. Error bars represent 95% CIs for annual estimates. PA involvement includes with and without physician
involvement.
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were statistically significantly associated with lower-acuity visits
(semiurgent/urgent- 56.4% [CI: 45.7–67.1] v 30.0% [CI: 27.3–32.7])
while physician-only visits were statistically significantly associated
with more immediate/emergent (10.2% [CI: 9.1–11.3] v 3.2% [CI:
2.2–4.2]) and urgent (36.9% [CI: 33.3–40.4] v 24.7% [CI: 19.1–30.3]) acu-
ity visits. Other proposed factors influencing the ED workforce include
an increasing number of emergency medicine physician residencies
[18,19]. ACEP is coordinating a physician workforce task force to more
clearly delineate all of the factors at play in the evolution of theUS emer-
gency department workplace and job market.

Similar rates of lower-acuity visits were observed in previous
NHAMCS surveys related to the use of PAs and NPs. Wiler et al. de-
scribed a statistically significant higher rate of immediate/emergent
acuity (15.9% [CI: 14.6–17.2] v 4.9% [CI: 3.5–7]) associated with physi-
cian only visits as compared to MLP (NP or PA) visits using NHAMCS
survey data 2006–2009 [6]. Semiurgent/nonurgent visits were similarly
statistically significantly associatedwithMLP visits as compared to phy-
sician only visits (60.3% [CI: 53.9–66.4] v 31.4% [29.5–33.5]) in
2006–2009 [6].While not a direct comparison due to differences in sur-
veyed populations, there is no statistically significant difference be-
tween acuity seen by PAs in 2010–2017 and MLP (NP or PA) in
2006–2009. A statistically significantly higher rate of immediate/emer-
gent acuity visitswere seen byMLP only in the previous survey byWiler
et al. than in the present study of PA only (4.9% [CI: 3.5–7] v 3.2% [CI:
2.2–4.2]) [6].

Another criticism directed at PA visits in the ED is the perception of
increased resource utilization; namely increased admission and imag-
ing or other diagnostic studies. Aledhaim et al. suggests that EDs staffed
with PAs and NPs have an increase in resource utilization as measured
by hospital admission and imaging studies [20]. However, this study
has a significant limitation, namely that it is not explicitly described
which of the treating providers (physician, NP, or PA) obtained the ad-
ditional resource (admission or imaging study) nor the nature of the
Please cite this article as: F. Wu andM.A. Darracq, Physician assistant utiliz
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physician-APP supervision agreement. The aggregate data from the
present NHAMCS analysis argues however that PA only visits are statis-
tically significantly associated with less diagnostic imaging and less ad-
missionwhen compared to PAwith physician involvement or physician
only visits. When compared by acuity, imaging is more frequently per-
formed by physician only in Immediate/Emergent visits, Urgent visits
and Semiurgent/Nonurgent visits. Frequency of hospitalization was
also statistically significant when comparing physician only visits to
PA only visits in all acuities.

In comparison to Wiler et al., the rates of any imaging, any proce-
dures performed, any medications ordered, and ED LOS by PAs
2010–2017 are quite similar to the rates described for NPs and PAs
alone in 2006–2009 [6].

4.1. Limitations

The NHAMCS dataset is widely used by researchers to report the ep-
idemiology of awide variety of clinical conditions and characteristics re-
lated to US ED visits. It is based on a rigorous methodology and is
supported and endorsed by a number of professional organizations
[11,12]. However, it remains a survey and as such is subject to important
limitations. Errors in data collection and coding may introduce errors
with important implications for conclusions reached. Prior to 2012,
paper instruments were used by NHAMCS with potential errors intro-
duced as a result of poor handwriting and necessary subsequent inter-
pretation. The introduction of computerized survey subsequent to
2012 minimizes if not eliminates these potential errors. The use of
trained research staff limits but does not eliminate potential coding
and data entry errors. Study abstractors may not have known explicitly
which providers were directly or indirectly involved in any given indi-
vidual's care during ED visit. It remains unclear whether “provider
seen” involvement represented discussion or actual physical examina-
tion/evaluation. However, this limitation was consistent throughout
ation in U.S. emergency departments; 2010 to 2017, American Journal
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Table 1
Characteristics of ED Visits Seen by PAs Only, PAs with Physician Involvement, and Physicians Only; 2010–2017.

Characteristics PA Only PA with Physician Physician only

Total 5.0 (2.3–7.7) 8.2 (5.5–10.9) 76.3 (69.1–83.5)

Patient characteristics
Age (yr)

0–15 20.4 (16.0–24.9) 14.9 (12.0–17.9) 19.1 (16.9–21.3)
15–24 19.2 (15.5–22.9) 15.6 (12.8–18.4) 14.5 (13.1–16.0)
25–44 32.9 (26.7–39.1) 30.4 (25.5–35.3) 27.2 (24.5–29.9)
45–64 19.0 (15.5–22.5) 24.5 (20.7–28.3) 22.4 (20.2–24.5)
65–74 4.8 (3.7–6.0) 6.7 (5.4–7.9) 7.3 (6.6–8.1)
≥75 3.6 (2.8–4.5) 7.9 (6.4–9.4) 9.5 (8.5–10.4)

Female sex 54.1 (44.4–63.7) 55.6 (46.4–64.8) 55.1 (49.8–60.4)
Race/ethnicity

Non-Hispanic white 57.9 (47.4–68.3) 58.2 (46.6–69.8) 61.1 (55.0–67.1)
Non-Hispanic African American 23.3 (16.9–29.7) 22.4 (18.3–26.5) 19.3 (16.3–22.3)
Hispanic 13.9 (11.0–16.9) 12.8 (10.5–15.1) 15.7 (13.7–17.7)

Insurance
Private 27.2 (21.6–32.7) 29.2 (23.6–34.8) 27.9 (25.2–30.7)
Public 46.2 (37.9–54.5) 46.7 (41.7–51.7) 48.7 (45.2–52.2)
Self-pay 13.1 (10.5–15.8) 10.8 (8.6–12.9) 11.5 (10.2–12.8)
Other/unknown 12.6 (9.2–16) 12.5 (10.2–14.8) 10.5 (9.0–12.0)

Visit characteristics
Time of day

8 am – 3:59 pm 49.1 (40.2–58.0) 46.3 (38.8–53.8) 42.4 (38.4–46.5)
4 pm – 11:59 pm 43.0 (35.1–51.0) 42.6 (35.8–49.5) 40.7 (36.9–44.5)
12 am – 7:59 am 7.9 (6.0–9.8) 11.1 (8.8–13.3) 16.9 (15.2–18.6)

Arrival by ambulance 5.8 (4.5–7.1) 14.7 (12.1–17.4) 16.5 (15.0–18.0)
Urgency

Immediate/emergent 3.2 (2.2–4.2) 9.1 (7.4–10.8) 10.2 (9.1–11.3)
Urgent 24.7 (19.1–30.3) 36.1 (29.4–42.8) 36.9 (33.3–40.4)
Semiurgent/nonurgent 56.4 (45.7–67.1) 37.5 (31.5–43.5) 30.0 (27.3–32.7)
No triage/unknown 14.5 (9.0–20.0) 17.3 (13.4–21.2) 23.1 (19.5–26.7)

Diagnostic screening 53.3 (43.1–63.5) 65.1 (54.7–75.6) 67.0 (60.8–73.2)
Any imaging 38.8 (32.2–45.4) 53.2 (45.1–61.4) 51.6 (47.0–56.2)
Any procedures performed 39.8 (32.8–46.8) 50.0 (42.2–57.9) 46.8 (42.3–51.2)
Any medications ordered 71.1 (57.9–84.2) 72.9 (61.3–84.4) 73.0 (66.3–79.7)
ED LOS (hr)

b1 20.4 (15.7–25.2) 14.8 (10.4–19.3) 16.5 (14.2–18.7)
1–1.9 32.9 (26.2–39.6) 22.4 (8.5–26.3) 23.3 (21.0–25.6)
2–2.9 21.3 (17.5–25.0) 19.3 (15.9–22.8) 20.0 (18.2–21.7)
≥3 25.4 (20.3–30.5) 43.5 (35.9–51.0) 40.3 (37.3–43.3)

Hospital admission 1.7 (1.1–2.4) 11.1 (9.0–13.1) 11.2 (10.0–12.4)

Hospital characteristics
U.S. region

Northeast 18.7 (14.1–23.4) 25.8 (19.4–32.2) 16.0 (12.9–19.0)
Midwest 26.3 (17.3–35.3) 28.0 (17.9–38.1) 22.6 (18.0–27.3)
South 34.6 (24.5–44.8) 34.0 (24.3–43.6) 39.3 (32.7–46.0)
West 20.3 (10.3–30.4) 12.3 (8.2–16.3) 22.1 (18.4–25.8)

Data are reported as % (95% CI).
PA = physician assistant; LOS = length of stay.
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the survey interval. It is unknown what contribution, if any, these po-
tentialmisclassificationsmay have had in survey results obtained. Addi-
tionally, NHAMCS involves estimation based on weighting of both
individual patient encounters and surveyed sites. The authors were
not involved in determining what emergency department sites were
surveyed or howweighting took place to determine national estimates.
It is however generally accepted that surveyed sites are representative
of US emergency departments as this is a survey site selection criterion.
Cooper has also expressed some of these concerns, along with others
when utilizing the NHAMCS database [21]. The NHAMCS database also
does not track quality, cost, or efficacy which remain outside the scope
of the present research. It is also impossible to assess patient care out-
comes by provider type or the appropriateness of diagnostic testing, im-
aging, or hospitalization using the NHAMCS dataset.

5. Conclusion

Despite a 7.0% increase in the total number of US ED visits between
2010 and 2017, no temporal trend was observed in the number of ED
Please cite this article as: F. Wu andM.A. Darracq, Physician assistant utiliz
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visits evaluated by PAs alone using the NHAMCS database. Overall,
13.2% of US ED visits involved PAs. Concerns about an increased use of
PAs in emergency medicine, an increase in the acuity of patients seen
by PAs, and increased resource utilization by EDs using PAs are un-
founded. Relative to physician only visits, PA visits are statistically sig-
nificantly associated with younger and lower acuity patients, less
diagnostic testing and hospital admission, and decreased ED LOS. Physi-
cians continue to see the majority of US ED visits. Further research is
suggested to examine factors such as cost, quality of care, and outcomes
by provider type in emergency medicine.
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