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ABSTRACT

Objective: Traditional physician practices have changed with the utilization of physician
assistants (PAs) and nurse practitioners (NPs). We characterized evolving collaborative
practices and identified medical care trends.

Design: Temporal ecological study
Setting: Nonfederal physician offices
Participants: Patient visits to a physician, PA or NP, spanning years 2007-2016

Methods: A stratified random sample of visits to office-based physicians within 2007-2011 and
2012-2016 were pooled through a public use linkage file. Among 317,674 visits to physicians,
PAs or NPs, we described solo and collaborative practices and compared trends over two 5-year
timespans. Patient visits were weighted in bivariate analyses to achieve nationally
representative estimates. Survey statistics provided patient demographic characteristics,
reason for visit, and visit specialty by provider type.

Results: There were an estimated 4.4 billion, and 4.1 billion visits to physician offices within
years 2007-2011, and 2012-2016, respectively. Over defined timespans, among visits attended
by a PA or NP, the proportion of physician office visits (POVs) with a PA or NP decreased by 42.5
and 49.0 percent, respectively. Likewise, the proportion of POVs attended by a Physician-PA or
Physician-NP increased by 2.6 and 72.4 percent, respectively. When stratifying by provider
type, we observed a trend away from preventive care visits among all providers.

Conclusions: It appears that PA and NP collaboration has become an integral part of office-
based health care delivery. Not only is the presence of PAs and NPs more visible in physician
office settings but their share of visits is growing. PA and NP patterns of care, solo or with a
physician differed as well. NPs practiced more independently in primary care while PAs were
more independent for care in a non-primary care medical specialty.

KEYWORDS
Healthcare, health Policy
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Strengths and limitations of this study:

NAMCS is the leading source of nationally representative data on care delivered mainly
by the office-based physicians.

Improvements in the NAMCS method of data collection has enriched the reliability of
the utilization of PAs and NPs.

Restricting data to nonfederal visits by PAs or NPs are subject to underestimation until
the ‘incident to’ clause for Medicare and Medicaid reimbursement is removed.

The study was strengthened by using survey statistics.
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INTRODUCTION

Patient needs in healthcare are changing as a result of shifts in demographics and disease
characteristics.!3 For instance, the proportion of the U.S. population over 65 years is
increasing, such that by 2050, seniors are projected to make up at least 35% of the total
population.* Likewise, by the second decade of this century, the occurrence of obesity and
diabetes had reached epidemic proportions.>® Aside from the interaction of demographic
shifts and the increased burden of disease, the Patient Protection and Affordable Care Act
(ACA) expansion of health insurance benefits to an estimated 20 million, mainly low-income
Americans, have created more demand for medical services without a concomitant growth in
physician services.

The Association of American Medical Colleges predicts a national shortage of 46,000—
90,400 physicians by 2025. If this prediction is realized, then the physician workforce pipeline
will be inadequate to meet the growing demand.’” Expanding roles of physician assistants (PAs),
nurse practitioners (NPs), and certified nurse midwives (CNMs), as a solution to physician
shortages has been discussed.?® This innovative use of health professionals has not gone
unnoticed and their utilization has grown nationwide. As of 2018, the Bureau of Labor Statistics
(BLS) estimates the number of clinically active physicians and surgeons at 713,800, NPs at
155,500, and PAs at 106,200, with growth projections from 2016 to 2026 at 13%, 36%, and 37%,
respectively.’%11 During this same period the U.S. population is expected to grow from 320 to
346 million, further increasing the need to expand the roles of medical provider workforce.?

Although the slope of upward trend of PA/NPs exceeds the upward trend of physicians,
how this has affected the distribution of collaborative practice in the healthcare delivery setting
remains unknown. Medical care delivered by these professions take place in many locations,
including (but not limited to) physician offices, clinics, hospitals, community health centers, and
rehabilitation facilities. In this study, using the largest and longest running survey of
ambulatory care in the U.S., the National Ambulatory Medical Care Survey (NAMCS), we
described trends in solo or dyad use of PA or NP with a physician among sampled visits made to

nonfederal physician private solo or group practice, comparing two 5-year time-spans of 2007—

4
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2011 and 2012-2016. Specifically, we explored patient office visits (POVs) by specialty and type
of provider and described appreciable changes in collaborative practice arrangements over
time. While federal medical insurance policy has changed in the U.S. since the beginning of the
century, but timing, and implementation logistics have not been uniform. Our objective was to
investigate whether significant changes in collaborative practice are observable in the latter
(2012-2016) versus former (2007-2011) 5-year time-spans of the NAMCS. To accomplish this,
we have capitalize on improvements in the NAMCS method of data collection which have

enriched the reliability of data on PAs and NPs.%13-15

METHODS

Study Design, Data Source, and Setting

We conducted a temporal ecological study, compared averages of two 5-year time-spans of
2007-2011 and 2012-2016 characteristics of visits made to physician offices across provider
type, using NAMCS datasets, drawing annually on independent samples of physician practices.
NAMCS is undertaken by the National Center for Health Statistics (NCHS), a component of the
Centers for Disease Control and Prevention (CDC), under the Department of Health and Human
Services (DHHS). The NAMCS data collection methods have been described in detail.1® Briefly,
the NAMCS is a voluntary probability sample survey of patient encounters at nonfederal, office-
based physician offices (including both allopathic and osteopathic physicians and surgeons).
Although NAMCS has been reported to underestimate office-based non-physician clinicians’

visits, efforts have improved the documenting of PAs and NPs.?

NAMCS Data Availability

Data are available in a public, open access repository. NCHS has a public use linkage to access
NAMCS, 1973-1992 and NAMCS, 1993-2016.Y7 The majority of NAMCS variables are publicly
available. Accessing restricted NAMCS variables, through CDC Research Data Center (RDC), is

possible.’® We used publicly available data.

For peer review only - http://bmjopens.bmj.com/site/about/guidelines.xhtmI



Page 7 of 27

oNOYTULT D WN =

BMJ Open

Data Abstraction and Participants

According to the NCHS, survey years with the same survey instrument can be combined.’® We
used NAMCS public use linkage to create two pooled 5-year time-spans data of 2007-2011 and
2012-2016. Supplemental Figure 1 summarizes the data filtering process. In this investigation,
the 2007-2016 years data were concatenated. NAMCS samples visits to physicians, PAs and
NPs, as well as other providers (e.g., mental health provider, registered nurse/licensed practical
nurse, or other visits without a provider).? Our eligibility requirement across survey years were
visits attended by a solo physician, PA, or an NP, or a dyad. Thus, we excluded a small portion
(1.6%) of visits attended by any other provider. Also with the assumption that type of visits and
patients’ socioeconomic status may vary at nonfederal or federally supported settings, or at
hospital outpatient departments, this analysis is centered on visits to the main sampled setting,
i.e., POVs, both solo and group practices (86.2%). To describe the temporal difference in
utilization of PAs and NPs, and to assess their collaborative practice, the data were separated
into two 5-year time-span comparative groups of 2007-2011, and 2012-2016. As we used the
NAMCS publicly available data, not containing identifying variables, this study was determined

exempt from review by the authors’ Institutional Review Board (IRB 00124136).

Measures of Interest

Provider-types were MD/DOs, PAs, NPs, and CNMs. CNMs and NPs were collapsed to NPs
consistent with NCHS protocol, as the number and percentages of CNMs in POVs are
considered too small to be calculated separately.® We categorized provider-type to physician,
PA, or NP, or a dyad (two providers per visit), defined as collaborative practice to mean two
different professions involved in the provision of care during a patient visit, one of them a
physician.

In stratified models, we explored whether collaborative practice differed by patient
demographic characteristics, reason for visit, and visit specialty. Patient characteristics
included age (categorized as <15, 15-24, 25—-44, 45-64, 65-74, and 75+ years), gender, race,
and ethnicity (categorized as white, black, and other; and Hispanic/Latino and non-

Hispanic/Latino, respectively). Reason for visit were four groups: acute, chronic (i.e. routine or
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flare-up), pre-/post- surgery, and preventive care. Type of visit specialty were primary care,
medical specialty, and surgical specialty. NAMCS excludes physicians in the specialties of

anesthesiology, pathology, and radiology, and their designated sub-specialties.®

Statistical Analysis

We applied patient visit weights to all analyses to achieve nationally representative estimates
and confidence intervals. Patient demographic characteristics, reason for visit, and visit
specialty by provider-type were stratified for sub-group analyses. Chi-square test was used to
compare parameter estimates over time, as well as in sub-group analyses by patient
characteristics and visit characteristics by provider-type. The a priori alpha value was set at
0.05. Findings are generalizable to physician offices across the U.S. All statistical analyses were

performed using SAS software 9.4 (SAS, Hickory, North Carolina).

Patient and Public Involvement
Patients or the public were not involved in the design, or conduct, or reporting, or

dissemination plans of our research

RESULTS

There were an estimated 8.5 billion patient visits to physician offices between 2007-2016; 4.4
billion (51.3%) within 5-year time-span of 2007-2011 (Time 1), and 4.1 billion (48.7%) within 5-
year time-span of 2012-2016 (Time 2) (Supplemental Figure 1). Physicians consistently had the
highest proportion of visits at both 5-year time-spans, followed by Physician-PA, Physician-NP,
solo-PA, solo-NP, and other collaborations. However, despite this ranking similarity between
Times 1 and 2, the proportion of visits per provider differed significantly between these two
time-spans (P <.01) (Supplemental Table 1). Figure 1 shows a mosaic plot of the proportion of
POV provided by each provider type (solo or dyad, excluding solo-Physician) across the two 5-
year intervals 2007-2011 and 2012—-2016. The 2007-2011 and 2012-2016 intervals represent

46.5% and 53.5% of POV across the study timeframe, respectively. Of note, the proportion of
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POV attended by a solo-PA or solo-NP decreased, on average, by 42.5 (P <.01) and 49.0 (P <.01)
percent, respectively, across the study timeframe. Likewise, the proportion of POV attended by
a Physician-PA or Physician-NP increased by 2.6 (P=.46) and 72.4 (P <.01) percent, respectively.
Overall, this suggests that collaborative practice, in particular Physician-NP, was increased in
recent years (2012-2016) (p <.01), while visits handled by a solo-PA or solo-NP seem to have
decreased (P <.01) (Figure 1). Overall, the highest annual percentage of POV with PA or NP solo
or collaborative work was seen in 2015 [10.5%, 95% confidence interval (Cl) 6.2, 14.7] (Figure
2).A slight decrease in solo practice of physicians was also seen in recent years (P=.17)

(Supplemental Table 1).

Patient Characteristics

Table 1A and 1B shows the demographics for overall patients by provider type within time-
spans 2007-2011 and 2012-2016, respectively.

Sex: Overall, comparing Time 1 and Time 2, irrespective of provider, there was no significant
difference in sex distribution of patients (P=.86); women had almost 1.4 times more visits than
men within both 5-year time-spans (58.3% female patient visits versus 41.7% male patient visits
in both Timel and Time 2). When stratified by provider type, despite significant sex distribution
within years 2007-2011 (P=.01), patients’ sex did not differ by provider within 2012-2016
(P=.36).

Race and ethnicity: No significant differences were observed between time-spans of 2007—
2011 and 2012-2016 by patient race (P=.40). When stratified by provider type, compared to
the years 2007-2011, solo-NP patient race was significantly different in the years 2012-2016,
with the most increase seen in visits of patients of other races (non-white, non-black) and
decrease in visits of black and white patients (P=.01). Also, for the Physician-PA visits, there
was a significant change in the race pattern between the years of 2007-2011, and 2012-2016,
with the most dramatic increase seen in visits of patients of other races (non-white, non-black)
and decrease in visits of white and black patients. Overall, nominal (not significant) changes
were seen across the two time periods by ethnicity (P=.10). However, when stratifying by

defined time-spans and provider type, for the Physician-PA visits there was a significant
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increase in proportion of Hispanic patients seen between the years of 2007-2011 and 2012-
2016 (from 12.1% to 23.8%, P <.01).

Age: The mean age of patients significantly differed between Time 1 and Time 2 (P <.01).
Overall, the number of visits by older patients (245) increased (from 56.4% in Time 1 to 59.6%
in Time 2). Within years 2007-2011, compared to physicians, PAs and NPs visited more
patients <45 years old; PAs (56.3%), NPs (60.2%), physicians (43.5%) (P <.01). Within years
2012-2016, compared to physicians, NPs had more patients <45 years (55.3% versus 40.4%,
P=.02), while within same time-span, PA visits of patients <45 years did not differ with

physicians (40.3% versus 40.4%, P=.99).

Major Reason for Visit

Overall, irrespective of provider type, reason for visit differed between years 2007-2011 and
2012-2016 (P <.01); i.e. proportion of acute and chronic visits increased (33.9% versus 36.9%),
and (39.0% vs. 45.9%), respectively; and proportion of visits for pre/post-surgery and
preventive care decreased (7.0% versus 4.3%), and (20% versus 13.0%), respectively. These
changes varied by provider type. For example, in the stratified data by provider type, within
years 2012—-2016, compared to years 2007-2011, solo-PA visits for preventive care and acute
problem decreased (21.3% versus 12.5%), and (40.3% versus 34.0%), respectively; while solo-PA
share of chronic problem increased drastically (31.0% vs. 47.3%, P <.01). A similar trend in
proportion of acute and chronic problem, as well as preventive care visits among Physician-PA
practice between Time 1 and Time 2 was seen (P=.04). Solo-NP and Physician-NP major reason
for visits over time showed less variability. In comparing the 5-year time-spans, a trend away

from preventive care visits were observed among all providers (Figure 3).

Visit Specialty

Overall, irrespective of provider type, the specialty of visits differed between years 2007-2011
and 2012-2016 (P <.01); i.e.; within recent years (2012—-2016), there were less primary care
visits (52.7% versus 56.7%), and more visits with medical specialty (27.0% versus 22.7%).

Surgical visits were almost the same between these two time-spans. Of note, Solo-PA had an

For peer review only - http://bmjopeng.bmj.com/site/about/guidelines.xhtmI
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outstanding change in specialty pattern over years, indicating decreased visits with primary

care specialty (37.6% versus 56.3%), and increased medical care and surgical care specialties

oNOYTULT D WN =

(36.6% versus 25.0%), and (25.8% versus 18.7%), respectively. Risk ratios for the association

9 between specialty visit (primary, medical, and surgical) and provider practice type (dyad versus
1 solo as reference) within these two time spans is illustrated in Figure 4. With 2011-2016, PAs
had higher probability of having primary care visits in a dyad practice versus solo (RR 1.49, 95%
Cl 1.08, 2.06), and less probability to do a medical specialty visit in a dyad practice versus solo
16 (RR0.53,95% Cl 0.32, 0.87). However, within 2011-2016, NPs primary care visits were more
18 probable as a solo-NP (RR 0.68, 95% Cl 0.49, 0.93), while for medical specialty care, NPs had

20 higher probability of working with a physician at a visit (RR 3.72, 95% Cl 1.72, 8.06).

1
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Table 1A: Patients’ demographic characteristics, stratified by provider type, NAMCS 2007-2011

n*1000
% (95% Confidence Interval)
Characteristic Total Solo-Phys. Solo-PA Solo-NP Phys.-PA Phys.-NP Other collaboration P
Sex
Female 2,547,042 2,387,457 21,125 17,604 96,690 23,610 554 .01
58.4 (57.6, 59.1) 58.4 (57.6, 59.1) 57.8(54.2, 61.3) 67.5 (62.5, 72.5) 57.5(54.8, 60.3) 57.2(53.9, 60.4) 54.5(31.9,77.1)
Male 1,817,122 1,703,712 15,452 8,474 71,323 17,698 462
41.6 (40.9, 42.4) 41.6 (40.9, 42.4) 42.2 (38.7, 45.8) 32.5(27.5, 37.5) 42.5(39.7, 45.2) 42.8(39.6, 46.1) 45.5(22.9, 68.1)
Race
White 3,668,660 3,443,589 31,305 22,994 135,002 35,133 634 -
84.1(82.3, 85.8) 84.2 (82.4, 86.0) 85.6(81.9, 89.2) 88.2 (82.0,94.3) 80.4 (76.5, 84.2) 85.1(80.3, 89.8) 62.4 (47.3,77.4)
Black 477,217 438,902 3,744 2,707 26,378 5,100 382
10.9 (9.3,12.5) 10.7 (9.1, 12.3) 10.2 (6.8, 13.7) 10.4 (4.4, 16.3) 15.7 (11.2, 20.2) 12.3(7.7,17.0) 37.6 (22.6, 52.7)
Other 218,287 208,677 1,528 376 6,631 1,073
5.0 (4.1, 6.0) 5.1(4.1,6.1) 4.2(2.3,6.1) 1.4 (0.2, 2.7) 3.9(2.0,5.9) 2.6(1.1,4.1) -
Ethnicity
Hispanic/Latino 493,353 456,838 7,484 3,584 20,360 5,052 33 .18
11.3(9.3,13.4) 11.2 (9.1, 13.2) 20.5(13.2,27.8) 13.7 (1.4, 26.1) 12.1(7.5, 16.7) 12.2 (5.1, 19.4) 3.3(0.0,11.0)
Non-Hispanic/Latino 3,870,812 3,634,331 29,093 22,494 147,652 36,256 983
88.7 (86.7,90.7) 88.8 (86.8, 90.9) 79.5(72.2, 86.9) 86.3 (73.9, 98.6) 87.9 (83.3,92.5) 87.8(80.6, 95.0) 96.7 (89.0, 100)
Age
<15 716,249 667,405 8,692 6,869 22,255 10,847 177 <.01
16.4 (15.5, 17.4) 16.3 (15.3,17.3) 23.8(13.2, 34.3) 26.3 (13.9, 38.8) 13.2 (8.2,18.3) 26.3 (13.8, 38.7) 17.5 (8.8, 26.2)
15-24 326,815 305,553 3,680 3,293 11,911 2,364 11
7.5(7.2,7.8) 7.5(7.2,7.8) 10.1 (7.2, 12.9) 12.6 (9.1, 16.2) 7.1(5.7,8.5) 5.7 (4.1,7.4) 1.1(0.4,1.9)
25-44 858,223 807,176 8,191 5,545 29,840 7,251 216
19.7 (19.0, 20.4) 19.7 (19.0, 20.4) 22.4 (17.3, 27.5) 21.3 (15.4,27.1) 17.8 (14.6, 21.0) 17.6 (13.4, 21.7) 21.3(13.2,29.4)
45-64 1,287,176 1,208,896 9,082 5,560 53,018 10,253 365
29.5(28.8,30.1) 29.5(28.9, 30.2) 24.8 (19.6, 30.0) 21.3 (16.2, 26.5) 31.6 (28.9, 34.2) 24.8 (19.2,30.4) 35.9 (16.9, 55.0)
65-74 584,405 544,484 4,213 2,491 27,595 5,441 177
13.4(13.0, 13.8) 13.3(12.9, 13.7) 11.5(8.2, 14.9) 9.6 (6.0, 13.1) 16.4 (14.1, 18.7) 13.2 (9.1, 17.3) 17.5(10.4, 24.5)
>75 5,912,954 557,652 2,716 2,317 23,391 5,149 68
13.5(12.9, 14.2) 13.6 (13.0, 14.3) 7.4 (5.0,9.8) 8.9(5.1,12.7) 13.9 (11.3, 16.5) 12.5(7.8,17.2) 6.7 (0.0, 13.4)

1
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Table 1B: Patients’ demographic characteristics, stratified by provider type, NAMCS 2012-2016

n*1000
% (95% Confidence Interval)
Characteristic Total Solo-Phys. Solo-PA Solo-NP Phys.-PA Phys.-NP Other collaboration P
Sex
Female 2,410,872 2,222,316 9,787 8,107 121,084 48,499 1,076 .36
58.3 (57.6, 59.0) 58.1(57.4, 58.9) 54.6 (48.4, 60.8) 54.9 (45.5, 64.4) 60.9 (56.6, 65.3) 59.1(55.9, 62.2) 61.4 (48.7,74.1)
Male 1,726,453 1,599,754 8,133 6,657 77,613 33,618 676
41.7 (41.0, 42.4) 41.9 (41.2, 42.6) 45.4(39.2, 51.6) 45.1 (35.6, 54.6) 39.1(34.7, 43.4) 40.9 (37.8, 44.1) 38.6 (25.9, 51.3)
Race
White 3,457,833 3,207,866 15,800 12,958 149,073 70,607 1,526 <.01
83.6 (82.4, 84.7) 83.9(82.8, 85.1) 88.2(83.7,92.7) 87.8(81.9,93.6) 75.0 (68.6, 81.4) 86.0(82.8, 89.1) 87.0(75.4,98.7)
Black 434,501 393,206 1,640 1,083 30,356 8,006 207
10.5(9.9,11.2) 10.3(9.7,10.9) 9.2 (5.0,13.4) 7.3 (4.1,10.6) 15.3 (10.6, 20.0) 9.8 (7.5,12.0) 11.9(0.5, 23.3)
Other 244,991 220,998 479 723 19,267 3,502 191
5.9(4.9,6.9) 5.8(4.7,6.8) 2.7 (1.0,4.3) 4.9(1.0,8.9) 9.7 (6.3,13.1) 4.3(2.5,6.1) 1.1 (0.0, 2.8)
Ethnicity
Hispanic/Latino 551,903 491,346 3,036 1,903 47,233 8,259 124 <.01
13.3(12.3, 14.4) 12.9(11.8,14.0) 16.9 (8.6, 25.3) 12.9(4.4,21.4) 23.8(19.4, 28.2) 10.1(7.6,12.6) 7.1(3.0,11.2)
Non-Hispan./Latino 3,585,422 3,330,724 14,884 12,862 151,464 73,857 1,629
86.7 (85.6, 87.7) 87.1(86.0, 88.3) 83.1(74.7,91.5) 87.1(78.6, 95.6) 76.2 (71.8, 80.7) 89.9 (87.5, 92.4) 92.9 (88.8,97.0)
Age
<15 593,134 540,191 2,496 3,354 31,860 15,001 229 .02
14.3 (13.3, 15.4) 14.1(13.1,15.2) 13.9(5.4,22.4) 22.7 (11.7,33.7) 16.0 (9.0, 23.1) 18.3(8.9,27.7) 13.1 (0.0, 30.0)
15-24 298,158 278,863 1,349 998 11,239 5,566 142
7.2 (6.8,7.6) 7.3(6.9,7.7) 7.5(4.3,10.8) 6.8 (4.5,9.1) 5.7 (4.0,7.3) 6.8 (4.7,8.8) 8.1(1.9,14.3)
25-44 778,408 725,937 3,392 3,802 32,094 12,940 241
18.8 (18.1, 19.5) 19.0(18.3,19.7) 18.9 (14.2, 23.7) 25.8 (16.5, 35.0) 16.2 (12.0, 20.3) 15.8 (12.1, 19.5) 13.8(3.3,24.2)
45-64 1,250,891 1,144,988 5,624 3,683 73,499 22,497 597
30.2 (29.5, 30.9) 30.0(29.3, 30.6) 31.4(25.7,37.1) 25.0(17.7,32.2) 37.0(31.7,42.3) 27.4(23.4,31.4) 34.1(24.2, 44.0)
65-74 644,858 596,011 2,615 1,732 30,836 13,394 267
15.6 (15.1,16.1) 15.6 (15.1, 16.1) 14.6 (10.7, 18.5) 11.7 (6.8, 16.6) 15.5 (12.4, 18.6) 16.3 (11.0, 21.7) 15.3 (8.2, 22.4)
>75 571,874 536,079 2,441 1,192 19,168 12,717 275
13.8 (13.2, 14.4) 14.0 (13.4, 14.6) 13.6(9.2,18.1) 8.1(3.4,12.8) 9.7 (7.7,11.6) 15.5(11.8, 19.2) 15.7 (6.6, 24.8)
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DISCUSSION

The results of this analysis are consistent with a wide range of findings that collaborative
practice has increased at physician offices in the U.S. over the recent years.?® The PA and NP
utilization observed in 8.5 billion visits to physician private solo or group practice grew to an
average of 10.5% in 2015. Simultaneously, there was a significant shift in the reason for visits
handled by a PA or NP or in a collaborative practice.

These changes may be due to a number of reasons. For example, the ACA may have
influenced the employment of PAs and NPs by physicians at a time when staffing expansion was
needed. However, the market (demand) for PAs and NPs began decades before and has been
slowly increasing as healthcare service delivery has consolidated and the traditional ‘solo
physician’ model is increasingly becoming an anachronism. The interchangeability of PAs and
NPs may be at work as well, since salaries are similar and role differences are often minimal.?%-%2
Enabling PA and NP legislation by states also expanded during the study timeframe, which may
have facilitated greater utilization.?3:24

Changes in healthcare service delivery trends may partially explain these findings. On
the medical side, new arrangements include consolidation of physician offices into medical
centers, enlargement of hospitals and beds, the emergence of retail clinics, outpatient surgery,
and team-based care.?> At the same time, the ubiquity of chronic disease is increasing as an
aging population places larger demands on medical systems.?6 The timing of our study,
overlapping with the implementation and national roll-out of the ACA, also affords the
possibility that this largescale change in federal medical insurance policy may have impacted
the growth of collaborative care practices. As a federal policy enactment, it was supportive of
PAs and APRNs (advanced practice registered nurses) and may have served as an accelerant for
PA and NP program growth.?’

We find that collaborative care, where the physician-PA/NP is linked in a patient
encounter, is growing in proportion as well.?® One possible explanation is due to the growth in
employment among PAs and NPs. As of 2018 the BLS puts employed PAs at 106,200 and NPs at
155,500.1011 Their growth is projected from 2016 to 2026 at 36%, and 37%, respectively with
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physician growth somewhat lower at 13%.1%1 This forecast is predicated on increasing
demand for healthcare services and decreasing annual physician productivity.?®2° The growing
number of studies on the ability of PAs and NPs to manage complex patients with the same
outcome as physicians is not only reassuring but informs a wide variety of health systems that
their inclusion in team based medicine may be in the patient’s best interest as much as the
system’s best interest.30-33

A number of theories might explain the rise in the observed collaborative medical care
services. The economic explanation is that a visit with a PA or NP and conjoined with a
physician is reimbursed by Medicare or Medicaid at 100% of the prevailing community rate.
The PA or NP that sees the patient as a sole provider is reimbursed for that visit at 85% of the
prevailing rate.3* The policy stipulates that services must be rendered under the direct
supervision of a physician, meaning the physician must be present in the office suite and
immediately available.3> The social explanation is that consumers of medical services are more
accepting of diverse types of providers as primary care undergoes changes in style and
organization.?’ This opens more opportunities for physician practices as well as medical
centers, clinics, and other settings to employ PAs and APRNs.3¢ After a half century of PAs and
NPs providing high-quality healthcare in the U.S., they appear to be well integrated into
collaborative relationships in physician office medicine.3”

Our study has some limitations. Although the NAMCS is a rich and widely used database,
in existence since 1973 and fregently drawn upon for various and sundry questions about
health services, the survey probability sample may not be equally valid for all provider types.
For example, the NAMCS samples physicians (as opposed to the NHAMCS which samples
clinics).® As such, it is likely that PAs and NPs who work autonomously with their own schedule
of patients are underrepresented in the probability sample.*38 Also, PA/NPs working under
some relationship within a physician’s office may be functioning as the physician’s agent and
the physician thus receives the Medicare or Medicaid reimbursement credit instead of the
PA/NP under the “incident to clause” of reimbursement.1* The incident to clause is defined as
services or supplies furnished as an integral, although incidental, part of the physician's

personal professional services in the course of diagnosis or treatment of an injury or illness.
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This policy is a potential confounder in private medical practices but not found in integrated
prepaid health systems, Community Health Centers, the Veterans Health Administration,
Department of Defense, or other federal systems. In those systems the PA or NP is at a higher
representation of the medical staff and provides care proportional so0.3® These limitations are
counterbalanced by a number of important strengths. First, we used a national dataset with a
robust sampling technique that has been validated in a large number of studies. Second, the
longitudinal nature of the data and the large number of nationwide samples allow for
exploration of trends over time. Last, our examination of proportions rather than absolute
numbers permits us to identify changes in POVs and collaborative care robust to temporal

changes in population.

CONCLUSIONS

Collaborative medical care that involves a PA or an NP and a physician is growing in American
medicine. The finding from this analysis of two 5-year time-spans of patient visits in 2007-2011
and 2012-2016 is that in the recent years collaborative practice has become an integral part of
healthcare delivery at physician practices in the U.S. Not only is the presence of PAs and NPs

more visible in physician office settings, but their share of visits appears to be growing.
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Figure 1: Distribution of non-physician providers weighted visits to phyzician offices by two S-year time-spans (NAMCS)
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Figure 2: Temporal trend of percent of PAs and/or NPs present at a physician office visit:
NAMCS 2007-2016
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Figure 3: Percent change in major reason for visit
between years 2007-2011 and 2012-2016, NAMCS
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Visit specialty by provider's dyad practice vs. solo practice (Ref.) in time series (1: 2007-2011 and 2: 2012-

2016)
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Figure 4: Risk ratios for the association between specialty visit (primary,

medical, surgical) and provider's practice type [dyad vs solo (Ref.)]
in time series 1 (2007-2011) and 2 (2012-2016)
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Total NAMCS visits 2007-2016
Unweighted 374,311
Weighted 9,594,384,571

Unweighted 5,833

l No provider or other provider

Solo, dyad or triad of physician or PA or NP
Unweighted 368,478

Weighted 9,447,801,212 |
Other settings
; Unweighted 50,804
v Weighted 946,309,804
Physician private solo or group practice =~ T T e
Unweighted 317,674
Weighted 8,501,491,408

Time 1: 2007-2011
Unweighted 123,694
Weighted 4,364,165,323 (51.3%)

/

Time 2: 2012-2016
Unweighted 193,980
Weighted 4,137,326,085 (48.7%)

Supplemental Figure 1: Flow of NAMCS data for study
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Supplemental Table 1: Physician office visits by provider type, controlling for two 5-year time-span, NAMCS

Overall? 2007-2011° 2012-2016°¢
Provider type
% % % P
n*1000 95% ClI n*1000 95% Cl n*1000 95% Cl
Solo Physician 7,913,241 93.1 4,091,169 51.7 3,822,071 48.3 17
92.1,94.1 49.3,54.1 45.9,50.7
Solo-PA 54,498 0.6 36,577 67.1 17,920 32.9 <.01*
0.5,0.8 61.9,72.3 27.7,38.1
Solo-NP 40,844 0.5 26,078 63.8 14,765 36.2 <.01%*
0.3,0.6 56.2,71.5 28.5,43.8
Physician-PA 366,711 4.3 168,013 45.8 198,698 54.2 46
3.3,5.3 34.7,56.9 43.1, 65.3
Physician-NP 123,425 1.5 41,308 33.5 82,117 66.5 <.01*
1.1,1.8 25.3,41.7 58.3,74.7
Other Collaborations 2,770 0.03 1,017 36.7 1,753 63.3 46
0.01, 0.05 0.0, 84.7 15.3, 100.0
Total 8,501,491 100 4,364,165 - 4,137,326 -

Cl: Confidence Interval

2 Overall 10-year of 2007-2016; ® Time 1:

* Significant at alpha=.05
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zg Limitations 19 Discuss limitations of the study, taking into account sources of potential 14

41 bias or imprecision. Discuss both direction and magnitude of any potential

42 bias

43 Interpretation 20  Give a cautious overall interpretation of results considering objectives, 13-15
jg limitations, multiplicity of analyses, results from similar studies, and other

46 relevant evidence

47 Generalisability 21  Discuss the generalisability (external validity) of the study results 7

jg Other information

50 Funding 22 Give the source of funding and the role of the funders for the present study | None, page
51 and, if applicable, for the original study on which the present article is 16

32 based

53

54

55 *Give information separately for cases and controls in case-control studies and, if applicable, for exposed and

56 unexposed groups in cohort and cross-sectional studies.

57

58 . . . . L . .

59 Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
60 published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
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ABSTRACT

Objective: We characterize collaborative practice arrangements in physician offices by
examining the share of visits that involved physician assistants (PAs) and nurse practitioners
(NPs). The hypothesis was that team-based care was increasing.

Design: Temporal ecological study
Setting: Nonfederal physician offices
Participants: Patient visits to a physician, PA or NP, spanning years 2007-2016

Methods: A stratified random sample of visits to office-based physicians were pooled through
the National Ambulatory Medical Care Survey (NAMCS) public use linkage file. Among 317,674
visits to physicians, PAs or NPs, we described solo and collaborative practices and compared
trends over two timespans of 2007-2011, and 2012-2016. This was an assessment of a natural
experiment that compared visits’ characteristics before and after implementation of the
Affordable Care Act of 2010. Weighted patient visits were aggregated in bivariate analyses to
achieve nationally representative estimates. Survey statistics assessed patient demographic
characteristics, reason for visit, and visit specialty by provider type.

Results: Within years 2007-2011, and 2012—-2016 there were 4.4 billion, and 4.1 billion physician
office visits (POVs), respectively. Comparing the two timespans, the rate of POVs with a solo PA
(0.43% vs 0.21%, P <.01) or NP (0.31% vs 0.17%, P <.01) decreased. Likewise, the rate of POVs
with a conjoined Physician-PA (1.98% vs 2.34%, P=0.46) or Physician-NP (0.49% vs. 0.97%, P <.01)
increased (adjusted patient and number of chronic conditions OR: 1.35, 95% CI 1.01, 1.79). The
temporal change in percent of POVs with a PA or NP with or without a physician was significant
(P=0.0499). Preventive visits declined among all providers.

Conclusions: Collaborative care with a physician-PA or -NP appears to be a growing part of office-

based healthcare delivery. Furthermore, in 2012-2016 NPs provided more independent primary
care, and PAs provided more independent care in a non-primary care medical specialty.

KEYWORDS
Healthcare; Health Policy
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Strengths and limitations of this study:

NAMCS is the leading source of nationally representative data on care delivered in
physician offices.

The data were confined to nonfederal physician office visits attended by physicians, PAs
or NPs.

Results exclude ‘non-physicians with independent patient daily rosters and those with
independent practices’.

Due to office-based physicians who do not employ non-physician providers, findings are
subject to underestimation.

Expanding the NAMCS sampling units to non-physician providers can enrich the
reliability of the utilization of PAs and NPs.
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INTRODUCTION

Patient needs in healthcare are changing as a result of shifts in demographics and disease
characteristics.’® For instance, the proportion of the U.S. population over 65 years is increasing,
such that by 2050, seniors are projected to make up at least 35% of the total population.
Likewise, by the second decade of this century, the occurrence of obesity and diabetes had
reached epidemic proportions.>® Aside from the interaction of demographic shifts and the
increased burden of disease, the Patient Protection and Affordable Care Act (ACA) expansion of
health insurance benefits to an estimated 20 million, mainly low-income Americans, have created
more demand for medical services without a concomitant growth in physician services.

The Association of American Medical Colleges predicts a national shortage of 46,000—
90,400 physicians by 2025. If this prediction is realized, then the physician workforce pipeline
will be inadequate to meet the growing demand.” Expanding roles of physician assistants (PAs),
nurse practitioners (NPs), and certified nurse midwives (CNMs), as a solution to physician
shortages has been discussed.?® This innovative use of health professionals has not gone
unnoticed and their utilization has grown nationwide. In 2013, the Bureau of Labor Statistics
(BLS) estimated that there were 50,510 PAs and 52,860 NPs. By 2018 the estimates on the
number of clinically active physicians and surgeons was at 713,800, NPs at 155,500, and PAs at
106,200, with growth projections from 2016 to 2026 at 13%, 36%, and 37%, respectively.191
During this same 10-year period the U.S. population is expected to grow from 320 to 346 million,
further increasing the need to expand the roles of medical provider workforce.!?

Medical care delivered by physicians, PAs and NPs take place in many locations, including
(but not limited to) physician offices, clinics, hospitals, community health centers, and
rehabilitation facilities. However, it is physician office visits (POVs) that form the bulwark of
ambulatory care in America.’® And it is in the office setting where PA and NP employment not
only began but has grown well into this century.*#'> After five decades of utilization and
deployment we wondered if there was some aspect of healthcare delivery that might have
changed in how this care is operationalized. In this study, we turned to the largest and longest

running survey of ambulatory care in the U.S., the National Ambulatory Medical Care Survey

4
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(NAMCS). Our intent was to describe trends in use of PAs or NPs for improved modeling of
healthcare delivery. More specifically, we wanted to know about POVs by type of provider.
There are a number of reasons for this. Consolidation of physician offices has been a trend since
the new century.'® Health insurance policy has evolved in the U.S. during this same period.
Concurrently the utilization of PAs and NPs has spread as well. What began primarily as a
dependent relationship with physicians the employment of PAs and NPs has evolved into a
collaborative one instead. Our objective was to investigate whether significant changes in
collaborative practice arrangements are observable over time. Collaboration of a PA or NP-
physician is of interest as there is some evidence that team-based care is growing.? We build on
the previous work in documentation of this shift in the provision of care in POVs.>17-1° Important
to this investigation is the available documentation on the provider type in a POV across the

survey years 2007-2016.

METHODS

Study Design, Data Source, and Setting

A temporal ecological study was undertaken that compared POVs’ characteristics across three
provider types’ (physicians, PAs, and NPs) solo or team-based practice in years 2007-2011 and
2012-2016. The dataset was NAMCS which draws annually on independent samples of physician
practices. NAMCS is conducted by the National Center for Health Statistics (NCHS), a component
of the Centers for Disease Control and Prevention (CDC), under the Department of Health and
Human Services (DHHS). The NAMCS data collection methods have been described in detail.>2°
Briefly, the NAMCS is a voluntary probability sample survey of patients’ visit to nonfederal, office-
based physicians and surgeons (group or solo practice). Sampled physicians are selected from
the American Medical Association (AMA) and the American Osteopathic Association (AOA)
master files.? For the objective of this study, i.e., assessing trends in team collaboration in
physician offices, we used documentation on the provider type which is captured in the NAMCS
Survey Instrument ‘Patient Record Form’. Data obtained prior to 2006 differs with the current
versions in that all providers in an encounter are systematically collected.?! As a consequence,

we limit our data to 2007-2016, the publicly available data at the time of the study. As the NAMCS
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data excludes ‘non-physicians with independent patient daily rosters and those with
independent practices’, and it includes office-based physicians who do not employ any advanced

practice providers, our findings are subject to underestimation. °

NAMCS Data Availability

Data are available in an open access repository with linkage to access NAMCS, 1973-1992 and
NAMCS, 1993-2016.22 The majority of NAMCS variables are publicly available. Accessing
restricted NAMCS variables, through CDC Research Data Center (RDC), is possible.?*> We used

publicly available data.

Data Abstraction and Participants

The NAMCS is based on a sample of visits rather than a sample of people.?* According to the
NCHS guideline, survey years with the same Patient Record Form (survey instrument) can be
combined.?* In view of the underestimated visits with a non-physician privider (PAs or NPs), to
ensure we had an adequate sample to assess trends in team-based practice, the NAMCS public
use linkage was downloaded to create a pooled analysis of 10-years (2007-2016). Supplemental
Figure 1 summarizes the data filtering process. In this investigation, the 2007-2016 years data
were concatenated. As providers seen at POVs include visits to physicians, PAs and NPs, as well
as other providers (e.g. mental health provider, registered nurse/licensed practical nurse, or
other visits without a provider),?! the data were limited to the visits with at least a physicians or
PA or NP seen (irrespective of other providers). Thus, we excluded a small portion (1.6%) of visits
not attended by at least one of these three providers. Also as one of the major changes in the
NAMCS data collection process over time is related to the community health centers (CHCs)
which samples up to 3 providers, whether NP, PA, nurse midwife or physician,® this analysis is
only centered on visits to the main sampled setting, i.e., POVs, both solo and group practices
(86.2%). Additionally, as year to year changes in the sampling frame might introduce an
inordinate amount of variability, whereas a longer-term average would be the more robust way
to report the results, the pooled data was divided to two 5-year timespans of 2007-2011 and

2012-2016. As the ACA was adopted over time and in different ways across states within the US,
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these two timespans can present potential changes in collaborative practice that resulted from

this legislation.

Measures of Interest

Provider-types were medical doctors (MDs)/doctors of osteopathy (DOs), PAs, NPs, and CNMs.
CNMs and NPs were collapsed to NPs consistent with NCHS protocol, as the number and
percentages of CNMs in POVs are considered too small to be calculated separately.® We
categorized provider-type to:

Solo physician (a physician, without a PA or NP, and irrespective of other providers;

Solo PA (a PA, without a physician or an NP, and irrespective of other providers;

Solo NP (an NP, without a physician or a PA, irrespective of other providers);

or a ‘collaborative practice’ to mean two different professions (physician-PA or physician-NP)
involved in the provision of care during a patient visit, irrespective of other providers seen.?
Other collaborations included a triad of a physician, NP and PA, or a dyad of NP and PA.

We explored whether collaborative practice differed by patient demographic
characteristics, reason for visit, and visit specialty. Patient characteristics included age
(categorized as <15, 15-24, 25-44, 45-64, 65-74, and 75+ years), gender, race, and ethnicity
(categorized as white, black, and other; and Hispanic/Latino and non-Hispanic/Latino,
respectively). Reason for visit were four groups: acute, chronic (i.e. routine or flare-up), pre-
/post- surgery, and preventive care. Type of visit specialty were primary care, medical specialty,
and surgical specialty. NAMCS excludes physicians in the specialties of anesthesiology,

pathology, and radiology, and their designated sub-specialties.®

Statistical Analysis

We accounted for the complex survey design, included strata and cluster, and applied patient
visit weights to all analyses to achieve nationally representative estimates and confidence
intervals. Patient demographic characteristics, reason for visit, and visit specialty by provider-
type were stratified for sub-group analyses and comparisons within the two 5-year timespans.

Chi-square test was used to compare parameter estimates over time.. To assess the probability
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of collaborative work we adjusted for the covariates of patient age, number of chronic conditions
and their interaction. The a priori alpha value was set at 0.05. Findings are generalizable to
physician offices across the U.S. All statistical analyses were performed using SAS software 9.4

(SAS, Hickory, North Carolina).

Patient and Public Involvement
Patients or the public were not involved in the design, or conduct, or reporting, or dissemination

plans of our research.

RESULTS

There were an estimated 8.5 billion patient visits to physician offices between 2007-2016 (10
years). Two time periods were examined; Time 1 (2007-2011) produced 4.4 billion POVs (51.3%
of the total), and Time 2 (2012-2016) produced 4.1 billion POVs (48.7%) (Supplemental Figure
1). Solo physicians had the highest proportion of visits, followed by Physician-PA, Physician-NP,
solo-PA, solo-NP, and other collaborations (P <.01). However, despite this ranking similarity
between Times 1 and 2, the unadjusted proportion of visits per provider differed significantly
between these two timespans (P <.01) (Supplemental Table 1).

To visualize the two quantifiable timespan visits a mosaic plot was selected. Figure 1
shows the unadjusted proportion of POVs provided by each provider type (solo or dyad, excluding
solo-Physician) across the two 5-year intervals. Comparing the two timespans, the absolute rate
of POVs with a solo PA (0.43% vs 0.21%, P <.01) or NP (0.31% vs 0.17%, P <.01) decreased.
Likewise, the rate of POVs with a conjoined Physician-PA (1.98% vs 2.34%, P=0.46) or Physician-
NP (0.49% vs. 0.97%, P <.01) increased. Overall, this suggests that collaborative practice, in
particular Physician-NP, was increased in recent years (2012-2016) (p <.01), while visits handled
by a solo-PA or solo-NP seem to have decreased (P <.01) (Figure 1). When adjusted for POVs’
patient age and number of chronic conditions and their interaction, still the probability of team

work (Physician-PA or Physician-NP and other collaborations) in years 2012-2016 compared to
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years 2007-2011 was significantly higher, odds ratio (OR) 1.35, 95% confidence interval (Cl) 1.01,
1.79.

The 2007-2016 percent of PAs and/or NPs at a POV show an increasing trend (P=0.05).
The highest annual percentage of POVs with PA or NP solo or collaborative work was seen in 2015
(10.5%, 95% Cl 6.2, 14.7) and the lowest in 2007 (5.5%, 95% CI 3.7, 7.3), and 2016 (5.6%, 95% ClI
3.1, 8.1) (Figure 2). When we adjust for the POVs’ patient age and number of chronic conditions,
the probability of higher visits with a PA or NP, with or without an MD is insignificant (OR: 1.03,
95% Cl1 0.99, 1.06). A slight decrease in solo physician visits was also seen in recent years (P=.17)

(Supplemental Table 1).

Patient Characteristics

Number of chronic conditions: The mean number of patient chronic conditions in Time 2
compared to Time 1 was significantly higher, 1.28 (95% Cl 1.23, 1.32) vs 1.16 (95% CI 1.11, 1.21).
The demographics for patients by provider type within the two time-spans are presented in Table

1A (Time 1) and 1B (Time 2). Of interest are the differences in patient sex, race, and age.

Sex: Overall, irrespective of provider, there was no significant difference in sex distribution of
patients (P=.86); women had almost 1.4 times more visits than men across the 10-year period
(58.3% female patient visits versus 41.7% male patient visits). When stratified by provider type,
despite significant sex distribution within years 2007-2011 (P=.01), patients’ sex did not differ by
provider within 2012—-2016 (P=.36).

Race and ethnicity: No significant differences by patient race were observed between the two
timespans (P=.40). When stratified by provider type, compared to the years 2007-2011, patient
race for solo-NP was significantly different in the years 2012-2016, with the most increase seen
in visits of patients of other races (non-white, non-black) and decrease in visits of black and white
patients (P=.01). For the Physician-PA visits there was a significant change in the race pattern
between the years of 2007-2011, and 2012-2016. The most dramatic increases were seen in

visits of patients of other races (non-white, non-black) and decrease in visits of white and black
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patients. Overall, no significant changes were seen across the two time periods by ethnicity
(P=.10). However, when stratifying by timespans and provider type, for the Physician-PA visits
there was a significant increase in proportion of Hispanic patients seen between the years of

2007-2011 and 2012-2016 (from 12.1% to 23.8%, P <.01).

Age: The mean age of patients significantly differed between Time 1 and Time 2 (P <.01). Overall,
the number of visits by older patients (245) increased (from 56.4% in Time 1 to 59.6% in Time 2).
Within years 2007-2011, compared to physicians, PAs and NPs were visited more by patients <45
years old; PAs (56.3%), NPs (60.2%), physicians (43.5%) (P <.01). Within years 2012-2016,
compared to physicians, NPs had more patients <45 years (55.3% versus 40.4%, P=.02), while
within the same timespan, PA visits of patients <45 years did not differ with physicians (40.3%
versus 40.4%, P=.99).

Major Reason for Visit

Overall, irrespective of provider type, reason for visit differed between years 2007-2011 and
2012-2016 (P <.01). In essence, the proportion of acute and chronic visits increased (33.9%
versus 36.9%), and (39.0% vs. 45.9%), respectively. The proportion of visits for pre/post-surgery
and preventive care decreased (7.0% versus 4.3%), and (20% versus 13.0%), respectively. These
changes varied by provider type. For example, in the stratified data by provider type, within Time
1, compared to Time 2, solo-PA visits for preventive care and acute problem decreased (21.3%
versus 12.5%), and (40.3% versus 34.0%), respectively; while solo-PA share of chronic problem
increased drastically (31.0% vs. 47.3%, P <.01). A similar trend in proportion of acute and chronic
problem, as well as preventive care visits was seen among Physician-PA practice between Time
1 and Time 2 was seen (P=.04). The major reason for visits for solo-NP and Physician-NP over

time showed less variability. Preventive visits declined among all providers (Figure 3).
Visit Specialty

Regardless of provider type, the specialty of visits differed between years 2007-2011 and 2012-

2016 (P <.01). Within recent years (2012—-2016), proportionally less primary care visits occurred

1
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(52.7% versus 56.7%), and more visits with medical specialty (27.0% versus 22.7%) occurred.
Surgical visits remained almost the same between these two timespans. Of note, solo-PA visits
had a significant change in specialty pattern with decreased visits with primary care specialty
(37.6% versus 56.3%), and increased medical care and surgical care specialties (36.6% versus
25.0%), and (25.8% versus 18.7%), respectively. Figure 4 illustrates risk ratios of teamwork versus
solo work (the reference group) per provider in each timespan independently, stratified by visit
specialty (primary, medical, and surgical). Within 2012-2016, PAs had a higher probability of
having primary care visits in a dyad practice versus solo (RR 1.49, 95% Cl 1.08, 2.06), and less
probability of a medical specialty visit in a dyad practice versus solo (RR 0.53, 95% Cl 0.32, 0.87).
However, within same timespan, primary care visits were more likely as a solo-NP (RR 0.68, 95%
Cl 0.49, 0.93). For medical specialty care in 2012-2016, NPs had higher probability of working
with a physician at a visit (RR 3.72, 95% Cl 1.72, 8.06).

1
For peer review only - http://bmjopen.Lmj.com/site/about/guidelines.xhtmI

Page 12 of 30



Page 13 of 30

BMJ Open

1

2

3 Table 1A: Patients’ demographic characteristics, stratified by provider type, NAMCS 2007-2011

4 n*1000

5 % (95% Confidence Interval)

6 Characteristic Total Solo-Phys. Solo-PA Solo-NP Phys.-PA Phys.-NP Other collaboration P

7 Sex

8 Female 2,547,042 2,387,457 21,125 17,604 96,690 23,610 554 .01

9 58.4 (57.6, 59.1) 58.4 (57.6, 59.1) 57.8 (54.2, 61.3) 67.5 (62.5, 72.5) 57.5 (54.8, 60.3) 57.2 (53.9, 60.4) 54.5 (31.9, 77.1)
Male 1,817,122 1,703,712 15,452 8,474 71,323 17,698 462

10 41.6 (40.9, 42.4) 41.6 (40.9, 42.4) 42.2 (38.7, 45.8) 32.5 (27.5, 37.5) 42.5(39.7, 45.2) 42.8 (39.6, 46.1) 45.5(22.9, 68.1)

11 Race

12 White 3,668,660 3,443,589 31,305 22,994 135,002 35,133 634 -

13 84.1(82.3, 85.8) 84.2 (82.4, 86.0) 85.6 (81.9, 89.2) 88.2 (82.0, 94.3) 80.4 (76.5, 84.2) 85.1 (80.3, 89.8) 62.4 (47.3,77.4)
Black 477,217 438,902 3,744 2,707 26,378 5,100 382

14 10.9 (9.3, 12.5) 10.7 (9.1, 12.3) 10.2 (6.8, 13.7) 10.4 (4.4, 16.3) 15.7 (11.2, 20.2) 12.3(7.7,17.0) 37.6 (22.6, 52.7)

15 Other 218,287 208,677 1,528 376 6,631 1,073

16 5.0 (4.1, 6.0) 5.1(4.1,6.1) 4.2(2.3,6.1) 1.4(0.2,2.7) 3.9 (2.0, 5.9) 2.6 (1.1,4.1) -

-I 7 Ethnicity

18 Hispanic/Latino 493,353 456,838 7,484 3,584 20,360 5,052 33 18

11.3(9.3,13.4) 11.2(9.1,13.2) 20.5 (13.2, 27.8) 13.7 (1.4, 26.1) 12.1(7.5,16.7) 12.2(5.1,19.4) 3.3(0.0, 11.0)

19 Non-Hispanic/Latino 3,870,812 3,634,331 29,093 22,494 147,652 36,256 983

20 88.7 (86.7, 90.7) 88.8 (86.8, 90.9) 79.5 (72.2, 86.9) 86.3 (73.9, 98.6) 87.9 (83.3, 92.5) 87.8 (80.6, 95.0) 96.7 (89.0, 100)

21 Age

2 <15 716,249 667,405 8,692 6,869 22,255 10,847 177 <.01

16.4 (15.5, 17.4) 16.3 (15.3, 17.3) 23.8(13.2, 34.3) 26.3 (13.9, 38.8) 13.2(8.2,18.3) 26.3 (13.8, 38.7) 17.5 (8.8, 26.2)

23 15-24 326,815 305,553 3,680 3,293 11,911 2,364 11

24 7.5(7.2,7.8) 7.5(7.2,7.8) 10.1(7.2,12.9) 12.6 (9.1, 16.2) 7.1(5.7,8.5) 5.7 (4.1,7.4) 1.1(0.4,1.9)

25 25-44 858,223 807,176 8,191 5,545 29,840 7,251 216

2% 19.7 (19.0, 20.4) 19.7 (19.0, 20.4) 22.4(17.3, 27.5) 21.3 (15.4,27.1) 17.8 (14.6, 21.0) 17.6 (13.4, 21.7) 21.3 (13.2,29.4)
45-64 1,287,176 1,208,896 9,082 5,560 53,018 10,253 365

27 29.5 (28.8, 30.1) 29.5 (28.9, 30.2) 24.8 (19.6, 30.0) 21.3 (16.2, 26.5) 31.6 (28.9, 34.2) 24.8 (19.2, 30.4) 35.9 (16.9, 55.0)

28 65-74 584,405 544,484 4,213 2,491 27,595 5,441 177

29 13.4 (13.0, 13.8) 13.3 (12.9, 13.7) 11.5 (8.2, 14.9) 9.6 (6.0, 13.1) 16.4 (14.1, 18.7) 13.2(9.1,17.3) 17.5 (10.4, 24.5)

30 >75 5,912,954 557,652 2,716 2,317 23,391 5,149 68

31 13.5 (12.9, 14.2) 13.6 (13.0, 14.3) 7.4 (5.0, 9.8) 8.9(5.1,12.7) 13.9 (11.3, 16.5) 12.5(7.8,17.2) 6.7 (0.0, 13.4)

32

33 Total per provider 4,364,165 4,091,169 36,577 26,078 168,013 41,308 1,017

34 %* 100% 93.74% 0.84% 0.60% 3.85% 0.95% 0.02%

35

36 * The percentages in total rows are percent of provider out of the total visits.

37

38

39

40

41

42

43

44 1%

45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Table 1B: Patients’ demographic characteristics, stratified by provider type, NAMCS 2012-2016

Page 14 of 30

n*1000
% (95% Confidence Interval)
Characteristic Total Solo-Phys. Solo-PA Solo-NP Phys.-PA Phys.-NP Other collaboration P
Sex
Female 2,410,872 2,222,316 9,787 8,107 121,084 48,499 1,076 .36
58.3 (57.6, 59.0) 58.1(57.4, 58.9) 54.6 (48.4, 60.8) 54.9 (45.5, 64.4) 60.9 (56.6, 65.3) 59.1 (55.9, 62.2) 61.4 (48.7,74.1)
Male 1,726,453 1,599,754 8,133 6,657 77,613 33,618 676
41.7 (41.0, 42.4) 41.9 (41.2, 42.6) 45.4 (39.2,51.6) 45.1 (35.6, 54.6) 39.1(34.7, 43.4) 40.9 (37.8, 44.1) 38.6 (25.9, 51.3)
Race
White 3,457,833 3,207,866 15,800 12,958 149,073 70,607 1,526 <.01
83.6 (82.4, 84.7) 83.9(82.8,85.1) 88.2(83.7,92.7) 87.8 (81.9, 93.6) 75.0 (68.6, 81.4) 86.0 (82.8, 89.1) 87.0(75.4, 98.7)
Black 434,501 393,206 1,640 1,083 30,356 8,006 207
10.5 (9.9, 11.2) 10.3 (9.7, 10.9) 9.2 (5.0, 13.4) 7.3 (4.1, 10. 6) 15.3 (10.6, 20.0) 9.8 (7.5, 12.0) 11.9 (0.5, 23.3)
Other 244,991 220,998 479 723 19,267 3,502 191
5.9 (4.9, 6.9) 5.8 (4.7, 6.8) 2.7 (1.0,4.3) 4.9 (1.0, 8.9) 9.7 (6.3, 13.1) 4.3(2.5,6.1) 1.1 (0.0, 2.8)
Ethnicity
Hispanic/Latino 551,903 491,346 3,036 1,903 47,233 8,259 124 <.01
13.3 (12.3, 14.4) 12.9 (11.8, 14.0) 16.9 (8.6, 25.3) 12.9 (4.4, 21.4) 23.8 (19.4, 28.2) 10.1 (7.6, 12.6) 7.1(3.0,11.2)
Non-Hispan./Latino 3,585,422 3,330,724 14,884 12,862 151,464 73,857 1,629
86.7 (85.6, 87.7) 87.1(86.0, 88.3) 83.1(74.7,91.5) 87.1(78.6, 95.6) 76.2 (71.8, 80.7) 89.9 (87.5, 92.4) 92.9 (88.8, 97.0)
Age
<15 593,134 540,191 2,496 3,354 31,860 15,001 229 .02
14.3 (13.3, 15.4) 14.1 (13.1, 15.2) 13.9 (5.4, 22.4) 22.7 (11.7,33.7) 16.0 (9.0, 23.1) 18.3 (8.9, 27.7) 13.1 (0.0, 30.0)
15-24 298,158 278,863 1,349 998 11,239 5,566 142
7.2(6.8,7.6) 7.3(6.9,7.7) 7.5 (4.3, 10.8) 6.8 (4.5,9.1) 5.7 (4.0,7.3) 6.8 (4.7, 8.8) 8.1(1.9,14.3)
25-44 778,408 725,937 3,392 3,802 32,094 12,940 241
18.8 (18.1, 19.5) 19.0 (18.3,19.7) 18.9 (14.2, 23.7) 25.8 (16.5, 35.0) 16.2 (12.0, 20.3) 15.8 (12.1, 19.5) 13.8 (3.3, 24.2)
45-64 1,250,891 1,144,988 5,624 3,683 73,499 22,497 597
30.2 (29.5, 30.9) 30.0 (29.3, 30.6) 31.4(25.7,37.1) 25.0(17.7,32.2) 37.0(31.7,42.3) 27.4(23.4,31.4) 34.1(24.2, 44.0)
65-74 644,858 596,011 2,615 1,732 30,836 13,394 267
15.6 (15.1,16.1) 15.6 (15.1, 16.1) 14.6 (10.7, 18.5) 11.7 (6.8, 16.6) 15.5 (12.4, 18.6) 16.3 (11.0, 21.7) 15.3 (8.2, 22.4)
>75 571,874 536,079 2,441 1,192 19,168 12,717 275

13.8 (13.2,14.4)

14.0 (13.4, 14.6)

13.6 (9.2, 18.1)

8.1(3.4,12.8)

9.7 (7.7, 11.6)

15.5(11.8,19.2)

15.7 (6.6, 24.8)

Total per provider

%*

4,137,326
100%

3,822,071
92.38%

17,920
0.43%

14,765
0.36%

198,698
4.80%

82,117
1.98%

1,753
0.04%

* The percentages in total rows are percent of provider out of the total visits.
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DISCUSSION
The results of this analysis are consistent with other observations that collaborative practice has
increased at physician offices in the U.S. 26 Simultaneously, there has been a significant shift in
the reason for visits handled by a PA or NP or in a collaborative practice. Another important
finding is the division of labor that seems to be occurring with American PAs and NPs. PAs are
less represented in primary care and more in medical and surgical specialties than NPs. This
shifting in roles and utilization has been a US trend at least since 2000 and reported in a number
of studies.?”-?°

The increased observation of PAs and NPs in POVs may be due to a number of reasons.
For example, the ACA may have influenced the employment of PAs and NPs by physicians at a
time when staffing expansion was needed. However, the market (demand) for PAs and NPs
began decades before and has been increasing as healthcare service delivery has consolidated
and the traditional ‘solo physician’ model is becoming an anachronism.® Growth of PAs and NPs
is underway. PAs graduated almost 10,000 and NPs graduated 22,000 in 2018.30:31

The interchangeability of PAs and NPs may be at work as well, since salaries are similar
when roles are compared.3233 Enabling PA and NP legislation by states also expanded during the
study timeframe, which may have facilitated greater utilization.343>

Changes in healthcare service delivery trends may partially explain these findings. On the
medical side, new arrangements include consolidation of physician offices into medical centers,
enlargement of hospitals and number of beds, the emergence of retail clinics, outpatient surgery,
and team-based care.1%3® At the same time, the ubiquity of chronic disease is increasing as an
aging population places larger demands on medical systems.3” The timing of our study,
overlapping with the implementation and national roll-out of the ACA, also affords the possibility
that this largescale change in federal medical insurance policy may have impacted the growth of
collaborative care practices. As a federal policy enactment, the ACA was supportive of PAs and
advanced practice registered nurses (APRNs) and may have served as an accelerant for PA and

NP program growth.38
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We find that collaborative care, where the physician-PA or -NP is linked in a patient
encounter, is growing in proportion as well.3” One possible explanation is due to the growth in
employment among PAs and NPs. As of 2018 the BLS puts clinically employed PAs at 106,200
and NPs at 155,500.1%11 Their growth is projected from 2016 to 2026 at 36%, and 37%,
respectively with physician growth somewhat lower at 13%.1%'! This forecast is predicated on
increasing demand for healthcare services and decreasing annual physician productivity.3%4° The
growing number of studies on the ability of PAs and NPs to manage complex patients with the
same outcome as physicians is not only reassuring but informs a wide variety of health systems
that their inclusion in team based medicine may be in the patient’s best interest as much as the
system’s best interest.#1-44

Two theories might explain the rise in the observed collaborative medical care services.
The economic explanation is that a visit with a PA or NP conjoined with a physician is reimbursed
by Medicare at 100% of the prevailing community rate. The PA or NP that sees the patient as a
sole provider is reimbursed for that visit at 85% of the prevailing rate.*> The policy stipulates that
services must be rendered under the direct supervision of a physician, meaning the physician
must be present in the office suite and immediately available.*® Since the median wage of a PA
or NP is less than half that of a family physician this 15% discount in federal reimbursement is
considered negligible by some employers.?” Furthermore, reimbursement of PA and NP services
occurs in full in the extensive private insurance system in the US.

The social explanation is that consumers of medical services are more accepting of diverse
types of providers as primary care undergoes changes in style and organization.*® This opens
more opportunities for physician practices as well as medical centers, clinics, and other settings
to employ PAs and APRNs.*’ After a half century of PAs and NPs providing high-quality healthcare
in the U.S., they appear to be well integrated into collaborative relationships in physician office
medicine.*® We also suggest this broad, 10-year observation, sets the stage for more granular
investigation about physician-PA or NP collaboration, what it means, and where the margins of
collaboration remain. There are suggestions that collaboration contributes to job satisfaction

and may decrease burnout rates in family medicine.*°-!
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With regard to the observed decrease in preventive care, we find the decline consistent
with other Medicare visits since 2013. Such reduction in preventive care has been the subject of
some investigation.>> A growing shortage of primary care providers and insufficient
reimbursement for preventative visits are speculated.

Our study has some limitations. Although the NAMCS is a rich, reliable, and widely used
database, in existence since 1973 and fregently drawn upon for various and sundry questions
about health services, the question on provider type may not be equally valid for all providers.
The NAMCS samples physician.® As a result PAs and NPs who work autonomously with their own
schedule of patients or those with independent practices are underrepresented. Alsothe NAMCS
includes office-based physicians who do not employ any advanced practice providers.® These
limitations are counterbalanced by a number of important strengths. First, we used a national
dataset with a robust sampling technique that has been validated in a large number of studies
over half a century. Second, the longitudinal nature of the data and the large number of
nationwide samples allow for exploration of trends over time. Lastly, our examination of
proportions rather than absolute numbers permits us to identify changes in POVs and
collaborative care reliably enough to identify temporal changes in populations. With an
improved NAMCS survey methods, expanding current sampling units to non-physician providers,

a trend of higher probability of collaborative practice is warranted.

CONCLUSIONS

Collaborative medical care that involves a PA or an NP and a physician is a growing practice in
American medicine. The finding from this analysis of two 5-year timespans of patient visits in
2007-2011 and 2012-2016 is that in the recent years collaborative practice has become an
integral part of healthcare delivery at physician practices. Not only is the presence of PAs and

NPs more visible in physician office settings, but their share of visits appears to be growing.
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FIGURE LEGENDS

Figure 1: Distribution of non-physician providers weighted visits to physician offices by two 5-

year timespans (NAMCS)

Figure 2: Temporal trend of percent of PAs and/or NPs present at a physician office visit:

NAMCS 2007-2016

Figure 3: Percent change in major reason for visit between years 2007-2011 and 2012-2016,
NAMCS

Figure 4: Risk ratios for the association between specialty visit (primary, medical, surgical) and
provider’s practice type [(dyad vs solo (Ref.)] in time series 1 (2007-2011) and 2 (2012—-
2016)
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Provider-type

Figure 1: Distribution of non-physician providers weighted visits to phyzician offices by two S-year time-spans (NAMCS)
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Figure 2: Temporal trend of percent of PAs and/or NPs present at a physician office visit:
NAMCS 2007-2016
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Figure 3: Percent change in major reason for visit
between years 2007-2011 and 2012-2016, NAMCS
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Figure 4: Risk ratios for the association between specialty visit (primary,

medical, surgical) and provider's practice type [dyad vs solo (Ref.)]
in time series 1 (2007-2011) and 2 (2012-2016)
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Total NAMCS visits 2007-2016
Unweighted 374,311
Weighted 9,594,384,571 N B .

Unweighted 5,833

l No provider or other provider

Solo, dyad or triad of physician or PA or NP
Unweighted 368,478

Weighted 9,447,801,212 |
Other settings
; Unweighted 50,804
v Weighted 946,309,804
Physician private solo or group practice =~ T T e
Unweighted 317,674
Weighted 8,501,491,408

Time 1: 2007-2011
Unweighted 123,694
Weighted 4,364,165,323 (51.3%)

/

Time 2: 2012-2016
Unweighted 193,980
Weighted 4,137,326,085 (48.7%)

Supplemental Figure 1: Flow of NAMCS data for study
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Supplemental Table 1: Physician office visits by provider type, controlling for two 5-year time-span, NAMCS

Page 28 of 30

Overall? 2007-2011° 2012-2016°¢
Provider type
% % % P
n*1000 95% ClI n*1000 95% Cl n*1000 95% Cl
Solo Physician 7,913,241 93.1 4,091,169 51.7 3,822,071 48.3 17
92.1,94.1 49.3,54.1 45.9,50.7
Solo-PA 54,498 0.6 36,577 67.1 17,920 32.9 <.01*
0.5,0.8 61.9,72.3 27.7,38.1
Solo-NP 40,844 0.5 26,078 63.8 14,765 36.2 <.01%*
0.3,0.6 56.2,71.5 28.5,43.8
Physician-PA 366,711 4.3 168,013 45.8 198,698 54.2 46
3.3,5.3 34.7,56.9 43.1, 65.3
Physician-NP 123,425 1.5 41,308 33.5 82,117 66.5 <.01*
1.1,1.8 25.3,41.7 58.3,74.7
Other Collaborations 2,770 0.03 1,017 36.7 1,753 63.3 46
0.01, 0.05 0.0, 84.7 15.3, 100.0
Total 8,501,491 100 4,364,165 - 4,137,326 -

Cl: Confidence Interval

2 Overall 10-year of 2007-2016; ® Time 1: 5-year time-span of 2007-2011; ¢ Time 2: 5-year time-span of 2012-2016

* Significant at alpha=.05
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ABSTRACT

Objective: Practice arrangements in physician offices were characterized by examining the
share of visits that involved physician assistants (PAs) and nurse practitioners (NPs). The
hypothesis was that collaborative practice (i.e. care delivered by a dyad of physician-PA and/or
physician-NP) was increasing.

Design: Temporal ecological study.
Setting: Non-federal physician offices.
Participants: Patient visits to a physician, PA or NP, spanning years 2007-2016.

Methods: A stratified random sample of visits to office-based physicians were pooled through
the National Ambulatory Medical Care Survey (NAMCS) public use linkage file. Among 317,674
visits to physicians, PAs, or NPs, solo and collaborative practices were described and compared
over two timespans of 2007-2011, and 2012-2016. Weighted patient visits were aggregated in
bivariate analyses to achieve nationally representative estimates. Survey statistics assessed
patient demographic characteristics, reason for visit, and visit specialty by provider type.

Results: Within years 2007-2011, and 2012—-2016 there were 4.4 billion, and 4.1 billion physician
office visits (POVs), respectively. Comparing the two timespans, the rate of POVs with a solo PA
(0.43% vs 0.21%) or NP (0.31% vs 0.17%) decreased. Likewise, the rate of POVs with collaborative
practice [physician-PA (1.98% vs 2.34%) or physician-NP (0.49% vs. 0.97%)] increased. Overall,
collaborative practice, in particular physician-NP, has increased in recent years (P <.01), while
visits handled by a solo PA or NP decreased (P <.01). . In models adjusted for patient age and
chronic conditions, the odds of collaborative practice in years 2012-2016 compared to years
2007-2011 was 35% higher (95% confidence interval 1.01, 1.79). Furthermore, in 2012-2016
NPs provided more independent primary care, and PAs provided more independent care in a
non-primary care medical specialty. Preventive visits declined among all providers.

Conclusions: In non-federal physician offices, collaborative care with a physician-PA or -NP
appears to be a growing part of office-based healthcare delivery.

KEYWORDS
Healthcare; Health Policy

2
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Strengths and limitations of this study:

NAMCS is the leading source of nationally representative data on care delivered in
physician offices and on-going since 1973.

The data were confined to nonfederal physician office visits attended by physicians, PAs,
or NPs.

Results excluded PAs, or NPs with independent patient daily rosters and those with
independent practices.

Due to office-based physicians who do not employ PAs or NPs, findings are subject to
underestimation of the role of these providers.

Expanding the NAMCS sampling units can enrich the reliability of the utilization of PAs
and NPs in American medicine.
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COLLABORATIVE PRACTICE TRENDS IN U.S. PHYSICIAN OFFICE VISITS:
AN ANALYSIS OF THE NATIONAL AMBULATORY MEDICAL CARE
SURVEY (NAMCS), 2007-2016

INTRODUCTION

Patient needs in healthcare are changing as a result of shifts in demographics and disease
characteristics.’® For instance, the proportion of the U.S. population over 65 years is increasing,
such that by 2050, seniors are projected to make up at least 35% of the total population.?
Likewise, by the second decade of this century, the occurrence of obesity and diabetes had
reached epidemic proportions.>® Aside from the interaction of demographic shifts and the
increased burden of disease, the Patient Protection and Affordable Care Act (ACA) expansion of
health insurance benefits to an estimated 20 million, mainly low-income Americans, have created
more demand for medical services without a concomitant growth in physician services.

The Association of American Medical Colleges predicts a national shortage of 46,000—
90,400 physicians by 2025. If this prediction is realized, then the physician workforce pipeline
will be inadequate to meet the growing demand.” Expanding roles of physician assistants (PAs),
nurse practitioners (NPs), and certified nurse midwives (CNMs), as a solution to physician
shortages has been discussed.?® This innovative use of health professionals has not gone
unnoticed and their utilization has grown nationwide. In 2013, the Bureau of Labor Statistics
(BLS) estimated that there were 50,510 PAs and 52,860 NPs. By 2018 the estimates on the
number of clinically active physicians and surgeons was at 713,800, NPs at 155,500, and PAs at
106,200, with growth projections from 2016 to 2026 at 13%, 36%, and 37%, respectively.1011
During this same 10-year period the U.S. population is expected to grow from 320 to 346 million,
further increasing the need to expand the roles of the medical provider workforce.!?

Medical care delivered by physicians, PAs, and NPs takes place in many locations,
including (but not limited to) physician offices, clinics, hospitals, community health centers, and

rehabilitation facilities. However, it is physician office visits (POVs) that form the bulwark of

4
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ambulatory care in America.’®> And it is in the office setting where PA and NP employment not
only began, but has grown well into this century.'#%> After five decades of utilization and
deployment of PAs and NPs, it is possible that how this care is operationalized in physician offices
has changed.

To address this question of organizational change in outpatient medicine we turned to
the largest and longest running survey of ambulatory care in the U.S., the National Ambulatory
Medical Care Survey (NAMCS). Our intent was to describe trends in use of PAs or NPs for
improved modeling of healthcare delivery. More specifically, we wanted to examine trends in
POVs by type of provider, as well as collaborative visits between providers. There are a number
of reasons for this. Consolidation of physician offices has been a trend since the new century;®
and health insurance policy has evolved in the U.S. during this same period. Concurrently the
utilization of PAs and NPs has increased. What began primarily as a dependent relationship with
physicians, the employment of PAs and NPs has evolved into a collaborative one instead. Our
objective was to build upon the previous work in documentation of this shift in the provision of
care in POVs,>11° by investigating whether significant changes in collaborative practice
arrangements are observable over time. Collaboration between a PA or NP and physician is of

interest, as there is some evidence that team-based care is growing.®

METHODS

Study Design, Data Source, and Setting

A temporal ecological study was undertaken that compared POVs’ characteristics across three
provider types (physicians, PAs, and NPs) solo or team-based practice in years 2007-2011 and
2012-2016. The dataset was NAMCS which draws annually on independent samples of physician
practices. NAMCS is conducted by the National Center for Health Statistics (NCHS), a component
of the Centers for Disease Control and Prevention (CDC), under the Department of Health and
Human Services (DHHS). The NAMCS data collection methods have been described in detail.®2%
22 Briefly, the NAMCS is a voluntary probability sample survey of patient visits to nonfederal,
office-based physicians and surgeons (group or solo practice). Sampled physicians are selected

from the American Medical Association (AMA) and the American Osteopathic Association (AOA)
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master files.® For the objective of this study, i.e., assessing trends in collaborative practice in
physician offices, we used documentation on the provider type which is captured in the NAMCS
Survey Instrument ‘Patient Record Form’. Data obtained prior to 2006 differs with the current
versions in that all providers in an encounter are systematically collected.?> As a consequence,
we limit our data to 2007-2016, the publicly available data at the time of the study. As the
NAMCS data excludes PAs or NPs with independent patient daily rosters and those with
independent practices, and it includes office-based physicians who do not employ PAs or NPs,
our findings are subject to underestimation. ° However, as there is not a reason to assume that
estimation accuracy varies differentially over time, time trends in provider practice, and
specifically collaborative practice, should accurately reflect changes in care delivery within U.S.

POVs and are the focus of our current analysis.

Data Abstraction and Participants

The NAMCS is based on a sample of visits rather than a sample of people.?* According to the
NCHS guideline, survey years with the same Patient Record Form (survey instrument) can be
combined.?* In view of the underestimated visits with PAs or NPs, and to ensure we had an
adequate sample to assess trends in team-based practice, the NAMCS public use linkage was
downloaded to create a pooled analysis of 10-years (2007-2016). Supplemental Figure 1
summarizes the data filtering process. In this investigation, the 2007-2016 years data were
concatenated. Medical providers seen at POVs include visits to physicians, PAs, and NPs, but may
include other providers (e.g. mental health provider, registered nurse/licensed practical nurse,
or other visits without a provider).?3 The data were restricted to the visits with at least a physician
or PA or NP seen (irrespective of other providers). Thus, we excluded a small portion (1.6%) of
visits not attended by at least one of these three provider types. This analysis is centered on
visits to the main sampled setting, i.e., POVs, both solo and group practices (86.2%). Additionally,
as year to year changes in the sampling frame might introduce an inordinate amount of
variability, whereas a longer-term average would be the more robust way to report the results,

the pooled data was divided to two 5-year timespans of 2007—-2011 and 2012-2016.
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Measures of Interest

Provider-types were medical doctors (MDs)/doctors of osteopathy (DOs), PAs, NPs, and CNMs.
CNMs and NPs were collapsed to NPs consistent with NCHS protocol, as the number and
percentages of CNMs in POVs are considered too small to be calculated separately.’ Provider-
visits were categorized as:

e Solo physician (a physician, without a PA or NP), irrespective of other providers;

e Solo PA (a PA, without a physician or an NP), irrespective of other providers;

e Solo NP (an NP, without a physician or a PA), irrespective of other providers);

e A ‘collaborative practice’ (or dyad) to mean two different professions (physician-PA or
physician-NP) involved in the provision of care during a patient visit, irrespective of other
providers.?> Other collaborations included a triad of a physician, NP and PA, or a dyad of
NP and PA.

We explored whether collaborative practice differed by patient demographic
characteristics, reason for visit, and visit specialty. Patient characteristics included age
(categorized as <15, 15-24, 2544, 45-64, 65-74, and 75+ years), gender, race, and ethnicity
(categorized as white, black, and other; and Hispanic/Latino and non-Hispanic/Latino,
respectively). Reason for visit were four groups: acute, chronic (i.e. routine or flare-up), pre-
/post- surgery, and preventive care. Type of visit specialty were primary care, medical specialty,
and surgical specialty. NAMCS excludes physicians in the specialties of anesthesiology,

pathology, and radiology, and their designated sub-specialties.?

Statistical Analysis

To account for the complex survey design, we included strata and cluster, as well as applied
patient visit weights to all analyses to achieve nationally representative estimates and confidence
intervals. Patient demographic characteristics, reason for visit, and visit specialty by provider-
type were stratified for sub-group analyses and comparisons within the two 5-year timespans.
Chi-square test was used to compare parameter estimates over time. To assess the probability
of collaborative work we adjusted for the covariates of patient age, number of chronic conditions

and their interaction. The a priori alpha value was set at 0.05. Findings are generalizable to
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physician offices across the U.S. All statistical analyses were performed using SAS software 9.4

(SAS, Hickory, North Carolina).

Patient and Public Involvement
Patients or the public were not involved in the design, or conduct, or reporting, or dissemination

plans of our research.

RESULTS

There were an estimated 8.5 billion patient visits to physician offices between 2007-2016 (10
years). Two time periods were examined: Time 1 (2007-2011) produced 4.4 billion POVs (51.3%
of the total); Time 2 (2012—-2016) produced 4.1 billion POVs (48.7%) (Supplemental Figure 1). In
both timespans, solo physicians had the highest proportion of visits, followed by physician-PA,
physician-NP, solo-PA, solo-NP, and other collaborations (P <.01). However, despite this
similarity, the unadjusted proportion of visits per provider differed significantly between these
two timespans (P <.01) (Supplemental Table 1).

Figure 1 shows the unadjusted proportion of POVs provided by each provider type (solo
or dyad, excluding solo physician) across the two 5-year intervals. Comparing the two timespans,
the absolute rate of POVs with a solo PA (0.43% vs 0.21%, P <.01) or NP (0.31% vs 0.17%, P <.01)
decreased. Likewise, the rate of POVs with a collaborative physician-PA (1.98% vs 2.34%, P=0.46)
or physician-NP (0.49% vs. 0.97%, P <.01) increased. Overall, this suggests that collaborative
practice, in particular physician-NP, increased in recent years (2012-2016) (p <.01), while visits
handled by a solo-PA or solo-NP decreased (P <.01) (Figure 1). When adjusted for patient age,
number of chronic conditions, and their interaction, the probability of collaborative practice in
years 2012-2016 compared to years 2007-2011 was significantly higher, [odds ratio (OR) 1.35,
95% confidence interval (Cl) 1.01, 1.79].

Spanning the 10-year period of observation the percent of PAs and/or NPs at a POV
increased (P=0.05). The highest annual percentage of POVs with PA or NP solo or collaborative

work was seen in 2015 (10.5%, 95% Cl 6.2, 14.7) and the lowest in 2007 (5.5%, 95% Cl 3.7, 7.3),
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and 2016 (5.6%, 95% Cl 3.1, 8.1) (Figure 2). When we adjust for POV patient age and number of
chronic conditions, the probability of higher visits with a PA or NP, with or without an MD is
insignificant (OR: 1.03, 95% CI 0.99, 1.06). A slight decrease in solo physician visits was also seen
in recent years (P=.17) (Supplemental Table 1).

Patient Characteristics

Number of chronic conditions: The mean number of patient chronic conditions in Time 2
compared to Time 1 was significantly higher, [OR 1.28 (95% Cl 1.23, 1.32) vs 1.16 (95% Cl 1.11,
1.21)].

The demographics for patients by provider type within the two timespans are presented in Table

1A (Time 1) and 1B (Time 2).

Sex: Overall, irrespective of provider, there was no significant difference in sex distribution of
patients (P=.86); women had almost 1.4 times more visits than men across the 10-year period
(58.3% female patient visits vs 41.7% male patient visits). Within years 2007-2011, sex of patient
significantly differed by provider type (P=.01). Within years 2012-2016, no difference in sex of

patient by provider type was seen (P=.36).

Race and ethnicity: No significant differences by patient race were observed between the two
timespans (P=.40). When stratified by provider type, compared to the years 2007-2011, patient
race for solo NP was significantly different in the years 2012—-2016, with the most increase seen
in visits of patients of other races (non-white, non-black) and decrease in visits of black and white
patients (P=.01). For the physician-PA visits, there was a significant change in the race pattern
between the years of 2007-2011, and 2012-2016. The most dramatic increases were seen in
visits of patients of other races (non-white, non-black) and decrease in visits of white and black
patients. In total, no significant changes were seen across the two time periods by ethnicity
(P=.10). However, when stratifying by timespans and provider type, for the physician-PA visits
there was a significant increase in proportion of Hispanic patients seen between the years of

2007-2011 and 2012-2016 (from 12.1% to 23.8%, P <.01).
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Age: The mean age of patients significantly differed between Time 1 and Time 2 (P <.01). Overall,
the number of visits by older patients (245) increased (from 56.4% in Time 1 to 59.6% in Time 2).
Within years 2007-2011, compared to physicians, PAs and NPs were visited more by patients <45
years old; PAs (56.3%), NPs (60.2%), physicians (43.5%) (P <.01). Within years 2012-2016,
compared to physicians, NPs had more patients <45 years (55.3% vs 40.4%, P=.02), while within
the same timespan, PA visits of patients <45 years did not differ with physicians (40.3% vs 40.4%,
P=.99).

Major Reason for Visit

Overall, irrespective of provider type, reason for visit differed between years 2007-2011 and
2012-2016 (P <.01). In essence, the proportion of acute and chronic visits increased (33.9% vs
36.9%), and (39.0% vs. 45.9%), respectively. The proportion of visits for pre/post-surgery and
preventive care decreased (7.0% vs 4.3%), and (20% vs 13.0%), respectively. These changes
varied by provider type. For example, in the stratified data by provider type, within Time 1,
compared to Time 2, solo PA visits for preventive care and acute problem decreased (21.3% vs
12.5%), and (40.3% vs 34.0%), respectively; while solo PA share of chronic problem increased
drastically (31.0% vs. 47.3%, P <.01). A similar trend in proportion of acute and chronic problem,
as well as preventive care visits was seen among physician-PA practice between Time 1 and Time
2 (P=.04). The major reason for visits for solo NP and physician-NP over time showed less

variability. Preventive visits declined among all providers (Figure 3).

Visit Specialty

Regardless of provider type, the specialty of visits differed between the two time periods (P <.01).
Within recent years (2012-2016), proportionally less primary care visits occurred (52.7% vs
56.7%), and more visits with medical specialty (27.0% vs 22.7%) occurred. Surgical visits
remained almost the same between these two timespans. Of note, solo PA visits had a significant
change in specialty pattern - notably decreased visits with primary care specialty (37.6% vs 56.3%)

and increased medical care and surgical care specialties (36.6% vs 25.0%), and (25.8% vs 18.7%),
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respectively. Figure 4 illustrates risk ratios of collaborative practice versus solo work (the
reference group) per provider in each timespan independently, stratified by visit specialty
(primary, medical, and surgical). Within 2012-2016, PAs had a higher probability of having
primary care visits in a dyad practice versus solo (RR 1.49, 95% Cl 1.08, 2.06), and less probability
of a medical specialty visit in a dyad practice versus solo (RR 0.53, 95% Cl 0.32, 0.87). However,
within same timespan, primary care visits were more likely as a solo NP (RR 0.68, 95% Cl 0.49,
0.93). For medical specialty care in 2012—-2016, NPs had higher probability of working with a
physician at a visit (RR 3.72, 95% Cl 1.72, 8.06).
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1

2

3 Table 1A: Patients’ demographic characteristics, stratified by provider type, NAMCS 2007-2011

4 n*1000

5 % (95% Confidence Interval)

6 Characteristic Total Solo-Phys. Solo-PA Solo-NP Phys.-PA Phys.-NP Other collaboration P

7 Sex

8 Female 2,547,042 2,387,457 21,125 17,604 96,690 23,610 554 .01

9 58.4 (57.6, 59.1) 58.4 (57.6, 59.1) 57.8 (54.2, 61.3) 67.5 (62.5, 72.5) 57.5 (54.8, 60.3) 57.2 (53.9, 60.4) 54.5 (31.9, 77.1)
Male 1,817,122 1,703,712 15,452 8,474 71,323 17,698 462

10 41.6 (40.9, 42.4) 41.6 (40.9, 42.4) 42.2 (38.7, 45.8) 32.5 (27.5, 37.5) 42.5(39.7, 45.2) 42.8 (39.6, 46.1) 45.5(22.9, 68.1)

11 Race

12 White 3,668,660 3,443,589 31,305 22,994 135,002 35,133 634 -

13 84.1(82.3, 85.8) 84.2 (82.4, 86.0) 85.6 (81.9, 89.2) 88.2 (82.0, 94.3) 80.4 (76.5, 84.2) 85.1 (80.3, 89.8) 62.4 (47.3,77.4)
Black 477,217 438,902 3,744 2,707 26,378 5,100 382

14 10.9 (9.3, 12.5) 10.7 (9.1, 12.3) 10.2 (6.8, 13.7) 10.4 (4.4, 16.3) 15.7 (11.2, 20.2) 12.3(7.7,17.0) 37.6 (22.6, 52.7)

15 Other 218,287 208,677 1,528 376 6,631 1,073

16 5.0 (4.1, 6.0) 5.1(4.1,6.1) 4.2(2.3,6.1) 1.4(0.2,2.7) 3.9 (2.0, 5.9) 2.6 (1.1,4.1) -

-I 7 Ethnicity

18 Hispanic/Latino 493,353 456,838 7,484 3,584 20,360 5,052 33 18

11.3(9.3,13.4) 11.2(9.1,13.2) 20.5 (13.2, 27.8) 13.7 (1.4, 26.1) 12.1(7.5,16.7) 12.2(5.1,19.4) 3.3(0.0, 11.0)

19 Non-Hispanic/Latino 3,870,812 3,634,331 29,093 22,494 147,652 36,256 983

20 88.7 (86.7, 90.7) 88.8 (86.8, 90.9) 79.5 (72.2, 86.9) 86.3 (73.9, 98.6) 87.9 (83.3, 92.5) 87.8 (80.6, 95.0) 96.7 (89.0, 100)

21 Age

2 <15 716,249 667,405 8,692 6,869 22,255 10,847 177 <.01

16.4 (15.5, 17.4) 16.3 (15.3, 17.3) 23.8(13.2, 34.3) 26.3 (13.9, 38.8) 13.2(8.2,18.3) 26.3 (13.8, 38.7) 17.5 (8.8, 26.2)

23 15-24 326,815 305,553 3,680 3,293 11,911 2,364 11

24 7.5(7.2,7.8) 7.5(7.2,7.8) 10.1(7.2,12.9) 12.6 (9.1, 16.2) 7.1(5.7,8.5) 5.7 (4.1,7.4) 1.1(0.4,1.9)

25 25-44 858,223 807,176 8,191 5,545 29,840 7,251 216

2% 19.7 (19.0, 20.4) 19.7 (19.0, 20.4) 22.4(17.3, 27.5) 21.3 (15.4,27.1) 17.8 (14.6, 21.0) 17.6 (13.4, 21.7) 21.3 (13.2,29.4)
45-64 1,287,176 1,208,896 9,082 5,560 53,018 10,253 365

27 29.5 (28.8, 30.1) 29.5 (28.9, 30.2) 24.8 (19.6, 30.0) 21.3 (16.2, 26.5) 31.6 (28.9, 34.2) 24.8 (19.2, 30.4) 35.9 (16.9, 55.0)

28 65-74 584,405 544,484 4,213 2,491 27,595 5,441 177

29 13.4 (13.0, 13.8) 13.3 (12.9, 13.7) 11.5 (8.2, 14.9) 9.6 (6.0, 13.1) 16.4 (14.1, 18.7) 13.2(9.1,17.3) 17.5 (10.4, 24.5)

30 >75 5,912,954 557,652 2,716 2,317 23,391 5,149 68

31 13.5 (12.9, 14.2) 13.6 (13.0, 14.3) 7.4 (5.0, 9.8) 8.9(5.1,12.7) 13.9 (11.3, 16.5) 12.5(7.8,17.2) 6.7 (0.0, 13.4)

32

33 Total per provider 4,364,165 4,091,169 36,577 26,078 168,013 41,308 1,017

34 %* 100% 93.74% 0.84% 0.60% 3.85% 0.95% 0.02%

35

36 * The percentages in total rows are percent of provider out of the total visits.

37

38

39

40

41

42

43
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Table 1B: Patients’ demographic characteristics, stratified by provider type, NAMCS 2012-2016
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n*1000
% (95% Confidence Interval)
Characteristic Total Solo-Phys. Solo-PA Solo-NP Phys.-PA Phys.-NP Other collaboration P
Sex
Female 2,410,872 2,222,316 9,787 8,107 121,084 48,499 1,076 .36
58.3 (57.6, 59.0) 58.1(57.4, 58.9) 54.6 (48.4, 60.8) 54.9 (45.5, 64.4) 60.9 (56.6, 65.3) 59.1 (55.9, 62.2) 61.4 (48.7,74.1)
Male 1,726,453 1,599,754 8,133 6,657 77,613 33,618 676
41.7 (41.0, 42.4) 41.9 (41.2, 42.6) 45.4 (39.2,51.6) 45.1 (35.6, 54.6) 39.1(34.7, 43.4) 40.9 (37.8, 44.1) 38.6 (25.9, 51.3)
Race
White 3,457,833 3,207,866 15,800 12,958 149,073 70,607 1,526 <.01
83.6 (82.4, 84.7) 83.9(82.8,85.1) 88.2(83.7,92.7) 87.8 (81.9, 93.6) 75.0 (68.6, 81.4) 86.0 (82.8, 89.1) 87.0(75.4, 98.7)
Black 434,501 393,206 1,640 1,083 30,356 8,006 207
10.5 (9.9, 11.2) 10.3 (9.7, 10.9) 9.2 (5.0, 13.4) 7.3 (4.1, 10. 6) 15.3 (10.6, 20.0) 9.8 (7.5, 12.0) 11.9 (0.5, 23.3)
Other 244,991 220,998 479 723 19,267 3,502 191
5.9 (4.9, 6.9) 5.8 (4.7, 6.8) 2.7 (1.0,4.3) 4.9 (1.0, 8.9) 9.7 (6.3, 13.1) 4.3(2.5,6.1) 1.1 (0.0, 2.8)
Ethnicity
Hispanic/Latino 551,903 491,346 3,036 1,903 47,233 8,259 124 <.01
13.3 (12.3, 14.4) 12.9 (11.8, 14.0) 16.9 (8.6, 25.3) 12.9 (4.4, 21.4) 23.8 (19.4, 28.2) 10.1 (7.6, 12.6) 7.1(3.0,11.2)
Non-Hispan./Latino 3,585,422 3,330,724 14,884 12,862 151,464 73,857 1,629
86.7 (85.6, 87.7) 87.1(86.0, 88.3) 83.1(74.7,91.5) 87.1(78.6, 95.6) 76.2 (71.8, 80.7) 89.9 (87.5, 92.4) 92.9 (88.8, 97.0)
Age
<15 593,134 540,191 2,496 3,354 31,860 15,001 229 .02
14.3 (13.3, 15.4) 14.1 (13.1, 15.2) 13.9 (5.4, 22.4) 22.7 (11.7,33.7) 16.0 (9.0, 23.1) 18.3 (8.9, 27.7) 13.1 (0.0, 30.0)
15-24 298,158 278,863 1,349 998 11,239 5,566 142
7.2(6.8,7.6) 7.3(6.9,7.7) 7.5 (4.3, 10.8) 6.8 (4.5,9.1) 5.7 (4.0,7.3) 6.8 (4.7, 8.8) 8.1(1.9,14.3)
25-44 778,408 725,937 3,392 3,802 32,094 12,940 241
18.8 (18.1, 19.5) 19.0 (18.3,19.7) 18.9 (14.2, 23.7) 25.8 (16.5, 35.0) 16.2 (12.0, 20.3) 15.8 (12.1, 19.5) 13.8 (3.3, 24.2)
45-64 1,250,891 1,144,988 5,624 3,683 73,499 22,497 597
30.2 (29.5, 30.9) 30.0 (29.3, 30.6) 31.4(25.7,37.1) 25.0(17.7,32.2) 37.0(31.7,42.3) 27.4(23.4,31.4) 34.1(24.2, 44.0)
65-74 644,858 596,011 2,615 1,732 30,836 13,394 267
15.6 (15.1,16.1) 15.6 (15.1, 16.1) 14.6 (10.7, 18.5) 11.7 (6.8, 16.6) 15.5 (12.4, 18.6) 16.3 (11.0, 21.7) 15.3 (8.2, 22.4)
>75 571,874 536,079 2,441 1,192 19,168 12,717 275

13.8 (13.2,14.4)

14.0 (13.4, 14.6)

13.6 (9.2, 18.1)

8.1(3.4,12.8)

9.7 (7.7, 11.6)

15.5(11.8,19.2)

15.7 (6.6, 24.8)

Total per provider

%*

4,137,326
100%

3,822,071
92.38%

17,920
0.43%

14,765
0.36%

198,698
4.80%

82,117
1.98%

1,753
0.04%

* The percentages in total rows are percent of provider out of the total visits.
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DISCUSSION
The results of this analysis are consistent with other observations that collaborative practice has
increased at physician offices in the U.S.26 Simultaneously, there has been a significant shift in
the reason for visits handled by a PA or NP or in a collaborative practice. Another important
finding is the division of labor that seems to be occurring with American PAs and NPs. PAs are
less represented in primary care and more in medical and surgical specialties than NPs. This
shifting in roles and utilization has been a U.S. trend at least since 2000 and has been reported in
a number of studies.?”-?°

The increased observation of PAs and NPs in POVs may be due to a number of reasons.
For example, the ACA may have influenced the employment of PAs and NPs by physicians at a
time when staffing expansion was needed. However, the market (demand) for PAs and NPs
began decades before and has been increasing as healthcare service delivery has consolidated
and the traditional ‘solo physician’ model is becoming an anachronism.® Growth of PAs and NPs
is underway. PAs graduated almost 10,000 and NPs graduated 22,000 in 2018.30:31

The interchangeability of PAs and NPs may be at work as well, since salaries are similar
when roles are compared.3233 Enabling PA and NP legislation by states also expanded during the
study timeframe, which may have facilitated greater utilization.343>

Changes in healthcare services, the patient population served by the PA, NP, and
physician workforce, or the growth of PA programs all may partially explain our findings of
increased collaborative practice over time. In terms of healthcare services, these changes have
included consolidation of physician offices into medical centers, enlargement of hospitals, the
emergence of retail clinics and outpatient surgery centers, and perhaps most germane to our
current analysis, an increasing emphasis on team-based care.'®36 Additionally, the timing of our
study, overlapping with the implementation and national roll-out of the ACA, also affords the
possibility that this largescale change in federal medical insurance policy may have impacted the
growth of collaborative care. As a federal policy enactment, the ACA was supportive of PAs and
advanced practice registered nurses (APRNs) and may have served as an accelerant for PA and

NP program growth.3” In terms of changes to the patient population, the increasing prevalence
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of chronic disease, coupled with an aging population, produces increased complexity of care
required, which may help explain some of the increased collaborative practice we observe in our
study.3® Last, the increased growth in PA programs, and the graduates they produce, may
partially explain these findings. As of 2018 the BLS puts clinically employed PAs at 106,200 and
NPs at 155,500.19'1 Their growth is projected from 2016 to 2026 at 36%, and 37%, respectively
with physician growth somewhat lower at 13%.1911 This forecast is predicated on increasing
demand for healthcare services and decreasing annual physician productivity.3®4° The growing
number of studies on the ability of PAs and NPs to manage complex patients with the same
outcome as physicians is not only reassuring but informs a wide variety of health systems that
their inclusion in team-based medicine may be in the patient’s best interest as much as the
system’s best interest.#1-44

Two additional theories that might explain the rise in the observed collaborative medical
care services are economic and social. The economic explanation is that a visit with a PA or NP
conjoined with a physician is reimbursed by Medicare at 100% of the prevailing community rate.
The PA or NP that sees the patient as a sole provider is reimbursed for that visit at 85% of the
prevailing rate.*> The policy stipulates that services must be rendered under the direct
supervision of a physician, meaning the physician must be present in the office suite and
immediately available.*® Since the median wage of a PA or NP is less than half that of a family
physician, this 15% discount in federal reimbursement is considered negligible by some
employers.?” Furthermore, reimbursement of PA and NP services occurs in full in the extensive
private insurance system in the U.S.

The social explanation is that consumers of medical services are more accepting of diverse
types of providers as primary care undergoes changes in style and organization.*® This opens
more opportunities for physician practices as well as medical centers, clinics, and other settings
to employ PAs and APRNs.*’ After a half century of PAs and NPs providing high-quality healthcare
in the U.S., they appear to be well integrated into collaborative relationships in physician office
medicine.*® We also suggest this broad, 10-year observation, sets the stage for more granular
investigation about physician-PA or NP collaboration, what it means, and where the margins of

collaboration remain. There are suggestions that collaboration contributes to job satisfaction
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and may decrease burnout rates in family medicine.**->1 Ultimately, teasing apart the underlying
reason for increased collaborative practice is difficult as the extant literature is largely silent on
this topic.

With regard to the observed decrease in preventive care, we find the decline consistent
with other Medicare visits since 2013. Such reduction in preventive care has been the subject of
some investigation.>> A growing shortage of primary care providers and insufficient
reimbursement for preventative visits are speculated.

Our study has some limitations. Although the NAMCS is a rich, reliable, and widely used
database, in existence since 1973 and fregently drawn upon for various and sundry questions
about health services, the question on provider type may not be equally valid for all providers.
The NAMCS samples physician offices® and it excludes PAs and NPs who work autonomously with
their own schedule of patients or those with independent practices. Also the NAMCS includes
office-based physicians who do not employ PAs or NPs.

In summary, we used a national dataset with a robust sampling technique that has been
validated in a large number of studies over half a century. Second, the longitudinal nature of the
data and the large number of nationwide samples allow for exploration of trends over time.
Lastly, our examination of proportions rather than absolute numbers permits us to identify
changes in POVs and collaborative care reliably enough to identify temporal changes in
populations. ° What emerged in this study was a trend in healthcare staffing that corroborates
other observations that a variety of medical providers may improve flexibility and adaptability of
service delivery. 451 With an improved NAMCS survey methods, expanding current sampling

units to PAs and NPs, the stage is set for exploring this observation.

CONCLUSIONS

We find that collaborative practice, involving a PA or an NP and a physician, is a growing practice
in physician office visits. Not only is the presence of PAs and NPs more visible in physician office
settings, but their share of visits appears to be rising. The underlying cause, efficiency, and

productivity of solo versus collaborative practice in POVs remains to be evaluated.
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Figure 1: Distribution of non-physician providers weighted visits to phyzician offices by two S-year time-spans (NAMCS)
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Figure 2: Temporal trend of percent of PAs and/or NPs present at a physician office visit:
NAMCS 2007-2016
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Figure 3: Percent change in major reason for visit
between years 2007-2011 and 2012-2016, NAMCS
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2016)
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Figure 4: Risk ratios for the association between specialty visit (primary,

medical, surgical) and provider's practice type [dyad vs solo (Ref.)]
in time series 1 (2007-2011) and 2 (2012-2016)
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Total NAMCS visits 2007-2016
Unweighted 374,311
Weighted 9,594,384,571 N B .

Unweighted 5,833

l No provider or other provider

Solo, dyad or triad of physician or PA or NP
Unweighted 368,478

Weighted 9,447,801,212 |
Other settings
; Unweighted 50,804
v Weighted 946,309,804
Physician private solo or group practice =~ T T e
Unweighted 317,674
Weighted 8,501,491,408

Time 1: 2007-2011
Unweighted 123,694
Weighted 4,364,165,323 (51.3%)

/

Time 2: 2012-2016
Unweighted 193,980
Weighted 4,137,326,085 (48.7%)

Supplemental Figure 1: Flow of NAMCS data for study
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Supplemental Table 1: Physician office visits by provider type, controlling for two 5-year time-span, NAMCS

Page 28 of 30

Overall? 2007-2011° 2012-2016°¢
Provider type
% % % P
n*1000 95% ClI n*1000 95% Cl n*1000 95% Cl
Solo Physician 7,913,241 93.1 4,091,169 51.7 3,822,071 48.3 17
92.1,94.1 49.3,54.1 45.9,50.7
Solo-PA 54,498 0.6 36,577 67.1 17,920 32.9 <.01*
0.5,0.8 61.9,72.3 27.7,38.1
Solo-NP 40,844 0.5 26,078 63.8 14,765 36.2 <.01%*
0.3,0.6 56.2,71.5 28.5,43.8
Physician-PA 366,711 4.3 168,013 45.8 198,698 54.2 46
3.3,5.3 34.7,56.9 43.1, 65.3
Physician-NP 123,425 1.5 41,308 33.5 82,117 66.5 <.01*
1.1,1.8 25.3,41.7 58.3,74.7
Other Collaborations 2,770 0.03 1,017 36.7 1,753 63.3 46
0.01, 0.05 0.0, 84.7 15.3, 100.0
Total 8,501,491 100 4,364,165 - 4,137,326 -

Cl: Confidence Interval

2 Overall 10-year of 2007-2016; ® Time 1: 5-year time-span of 2007-2011; ¢ Time 2: 5-year time-span of 2012-2016

* Significant at alpha=.05
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ABSTRACT

Objective: Practice arrangements in physician offices were characterized by examining the
share of visits that involved physician assistants (PAs) and nurse practitioners (NPs). The
hypothesis was that collaborative practice (i.e. care delivered by a dyad of physician-PA and/or
physician-NP) was increasing.

Design: Temporal ecological study.
Setting: Non-federal physician offices.
Participants: Patient visits to a physician, PA or NP, spanning years 2007-2016.

Methods: A stratified random sample of visits to office-based physicians were pooled through
the National Ambulatory Medical Care Survey (NAMCS) public use linkage file. Among 317,674
visits to physicians, PAs, or NPs, solo and collaborative practices were described and compared
over two timespans of 2007-2011, and 2012-2016. Weighted patient visits were aggregated in
bivariate analyses to achieve nationally representative estimates. Survey statistics assessed
patient demographic characteristics, reason for visit, and visit specialty by provider type.

Results: Within years 2007-2011, and 2012—-2016 there were 4.4 billion, and 4.1 billion physician
office visits (POVs), respectively. Comparing the two timespans, the rate of POVs with a solo PA
(0.43% vs 0.21%) or NP (0.31% vs 0.17%) decreased. Rate of POVs with a collaborative physician-
PA increased non-significantly. Rate of POVs with a collaborative physician-NP (0.49% vs 0.97%,
P <.01) increased. Overall, collaborative practice, in particular physician-NP, has increased in
recent years (P <.01), while visits handled by a solo PA or NP decreased (P <.01). In models
adjusted for patient age and chronic conditions, the odds of collaborative practice in years 2012—
2016 compared to years 2007-2011 was 35% higher (95% confidence interval 1.01, 1.79).
Furthermore, in 2012-2016 NPs provided more independent primary care, and PAs provided
more independent care in a non-primary care medical specialty. Preventive visits declined
among all providers.

Conclusions: In non-federal physician offices, collaborative care with a physician-PA or -NP
appears to be a growing part of office-based healthcare delivery.

KEYWORDS
Healthcare; Health Policy
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Strengths and limitations of this study:

NAMCS is the leading source of nationally representative data on care delivered in
physician offices and on-going since 1973.

The data were confined to nonfederal physician office visits attended by physicians, PAs,
or NPs.

Results excluded PAs, or NPs with independent patient daily rosters and those with
independent practices.

Due to office-based physicians who do not employ PAs or NPs, findings are subject to
underestimation of the role of these providers.

Expanding the NAMCS sampling units can enrich the reliability of the utilization of PAs
and NPs in American medicine.
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COLLABORATIVE PRACTICE TRENDS IN U.S. PHYSICIAN OFFICE VISITS:
AN ANALYSIS OF THE NATIONAL AMBULATORY MEDICAL CARE
SURVEY (NAMCS), 2007-2016

INTRODUCTION

Patient needs in healthcare are changing as a result of shifts in demographics and disease
characteristics.’® For instance, the proportion of the U.S. population over 65 years is increasing,
such that by 2050, older adults are projected to make up at least 35% of the total population.?
Likewise, by the second decade of this century, the occurrence of obesity and diabetes had
reached epidemic proportions.>® Aside from the interaction of demographic shifts and the
increased burden of disease, the Patient Protection and Affordable Care Act (ACA) expansion of
health insurance benefits to an estimated 20 million, mainly low-income Americans, have created
more demand for medical services without a concomitant growth in physician services.

The Association of American Medical Colleges predicts a national shortage of 46,000—
90,400 physicians by 2025. If this prediction is realized, then the physician workforce pipeline
will be inadequate to meet the growing demand.” Expanding roles of physician assistants (PAs),
nurse practitioners (NPs), and certified nurse midwives (CNMs), as a solution to physician
shortages has been discussed.?® This innovative use of health professionals has not gone
unnoticed and their utilization has grown nationwide. In 2013, the Bureau of Labor Statistics
(BLS) estimated that there were 50,510 PAs and 52,860 NPs. By 2018 the estimates on the
number of clinically active physicians and surgeons was at 713,800, NPs at 155,500, and PAs at
106,200, with growth projections from 2016 to 2026 at 13%, 36%, and 37%, respectively.1011
During this same 10-year period the U.S. population is expected to grow from 320 to 346 million,
further increasing the need to expand the roles of the medical provider workforce.!?

Medical care delivered by physicians, PAs, and NPs takes place in many locations,
including (but not limited to) physician offices, clinics, hospitals, community health centers, and

rehabilitation facilities. However, it is physician office visits (POVs) that form the bulwark of
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ambulatory care in America.’®> And it is in the office setting where PA and NP employment not
only began, but has grown well into this century.'#%> After five decades of utilization and
deployment of PAs and NPs, it is possible that how this care is operationalized in physician offices
has changed.

To address this question of organizational change in outpatient medicine we turned to
the largest and longest running survey of ambulatory care in the U.S., the National Ambulatory
Medical Care Survey (NAMCS). Our intent was to describe trends in use of PAs or NPs for
improved modeling of healthcare delivery. More specifically, we wanted to examine trends in
POVs by type of provider, as well as collaborative visits between providers. There are a number
of reasons for this. Consolidation of physician offices has been a trend since the new century;®
and health insurance policy has evolved in the U.S. during this same period. Concurrently the
utilization of PAs and NPs has increased. What began primarily as a dependent relationship with
physicians, the employment of PAs and NPs has evolved into a collaborative one instead. Our
objective was to build upon the previous work in documentation of this shift in the provision of
care in POVs,>11° by investigating whether significant changes in collaborative practice
arrangements are observable over time. Collaboration between a PA or NP and physician is of

interest, as there is some evidence that team-based care is growing.®

METHODS

Study Design, Data Source, and Setting

A temporal ecological study was undertaken that compared POVs’ characteristics across three
provider types (physicians, PAs, and NPs) solo or team-based practice in years 2007-2011 and
2012-2016. The dataset was NAMCS which draws annually on independent samples of physician
practices. NAMCS is conducted by the National Center for Health Statistics (NCHS), a component
of the Centers for Disease Control and Prevention (CDC), under the Department of Health and
Human Services (DHHS). The NAMCS data collection methods have been described in detail.®2%
22 Briefly, the NAMCS is a voluntary probability sample survey of patient visits to nonfederal,
office-based physicians and surgeons (group or solo practice). Sampled physicians are selected

from the American Medical Association (AMA) and the American Osteopathic Association (AOA)
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master files.® For the objective of this study, i.e., assessing trends in collaborative practice in
physician offices, we used documentation on the provider type which is captured in the NAMCS
Survey Instrument ‘Patient Record Form’. Data obtained prior to 2006 differs with the current
versions in that all providers in an encounter are systematically collected.?> As a consequence,
we limit our data to 2007-2016, the publicly available data at the time of the study. As the
NAMCS data excludes PAs or NPs with independent patient daily rosters and those with
independent practices, and it includes office-based physicians who do not employ PAs or NPs,
our findings are subject to underestimation. ° However, as there is not a reason to assume that
estimation accuracy varies differentially over time, time trends in provider practice, and
specifically collaborative practice, should accurately reflect changes in care delivery within U.S.

POVs and are the focus of our current analysis.

Data Abstraction and Participants

The NAMCS is based on a sample of visits rather than a sample of people.?* According to the
NCHS guideline, survey years with the same Patient Record Form (survey instrument) can be
combined.?* In view of the underestimated visits with PAs or NPs, and to ensure we had an
adequate sample to assess trends in team-based practice, the NAMCS public use linkage was
downloaded to create a pooled analysis of 10-years (2007-2016). Supplemental Figure 1
summarizes the data filtering process. In this investigation, the 2007-2016 years data were
concatenated. Medical providers seen at POVs include visits to physicians, PAs, and NPs, but may
include other providers (e.g. mental health provider, registered nurse/licensed practical nurse,
or other visits without a provider).?3 The data were restricted to the visits with at least a physician
or PA or NP seen (irrespective of other providers). Thus, we excluded a small portion (1.6%) of
visits not attended by at least one of these three provider types. This analysis is centered on
visits to the main sampled setting, i.e., POVs, both solo and group practices (86.2%). Additionally,
as year to year changes in the sampling frame might introduce an inordinate amount of
variability, whereas a longer-term average would be the more robust way to report the results,

the pooled data was divided to two 5-year timespans of 2007—-2011 and 2012-2016.
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Measures of Interest

Provider-types were medical doctors (MDs)/doctors of osteopathy (DOs), PAs, NPs, and CNMs.
CNMs and NPs were collapsed to NPs consistent with NCHS protocol, as the number and
percentages of CNMs in POVs are considered too small to be calculated separately.’ Provider-
visits were categorized as:

e Solo physician (a physician, without a PA or NP), irrespective of other providers;

e Solo PA (a PA, without a physician or an NP), irrespective of other providers;

e Solo NP (an NP, without a physician or a PA), irrespective of other providers);

e A ‘collaborative practice’ (or dyad) to mean two different professions (physician-PA or
physician-NP) involved in the provision of care during a patient visit, irrespective of other
providers.?> Other collaborations included a triad of a physician, NP and PA, or a dyad of
NP and PA.

We explored whether collaborative practice differed by patient demographic
characteristics, reason for visit, and visit specialty. Patient characteristics included age
(categorized as <15, 15-24, 2544, 45-64, 65-74, and 75+ years), gender, race, and ethnicity
(categorized as white, black, and other; and Hispanic/Latino and non-Hispanic/Latino,
respectively). Reason for visit were four groups: acute, chronic (i.e. routine or flare-up), pre-
/post- surgery, and preventive care. Type of visit specialty were primary care, medical specialty,
and surgical specialty. NAMCS excludes physicians in the specialties of anesthesiology,

pathology, and radiology, and their designated sub-specialties.?

Statistical Analysis

To account for the complex survey design, we included strata and cluster, as well as applied
patient visit weights to all analyses to achieve nationally representative estimates and confidence
intervals. Patient demographic characteristics, reason for visit, and visit specialty by provider-
type were stratified for sub-group analyses and comparisons within the two 5-year timespans.
Chi-square test was used to compare parameter estimates over time. To assess the probability
of collaborative work we adjusted for the covariates of patient age, number of chronic conditions

and their interaction. The a priori alpha value was set at 0.05. Findings are generalizable to
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physician offices across the U.S. All statistical analyses were performed using SAS software 9.4

(SAS, Hickory, North Carolina).

Patient and Public Involvement
Patients or the public were not involved in the design, or conduct, or reporting, or dissemination

plans of our research.

RESULTS

There were an estimated 8.5 billion patient visits to physician offices between 2007-2016 (10
years). Two time periods were examined: Time 1 (2007-2011) produced 4.4 billion POVs (51.3%
of the total); Time 2 (2012—-2016) produced 4.1 billion POVs (48.7%) (Supplemental Figure 1). In
both timespans, solo physicians had the highest proportion of visits, followed by physician-PA,
physician-NP, solo-PA, solo-NP, and other collaborations (P <.01). However, despite this
similarity, the unadjusted proportion of visits per provider differed significantly between these
two timespans (P <.01) (Supplemental Table 1).

Figure 1 shows the unadjusted proportion of POVs provided by each provider type (solo
or dyad, excluding solo physician) across the two 5-year intervals. Comparing the two timespans,
the absolute rate of POVs with a solo PA (0.43% vs 0.21%, P <.01) or NP (0.31% vs 0.17%, P <.01)
decreased. Likewise, the rate of POVs with a collaborative physician-PA (1.98% vs 2.34%, P=0.46)
increased non-significantly and the rate of POVs with a collaborative physician-NP (0.49% vs
0.97%, P <.01) increased. Overall, this suggests that collaborative practice, in particular
physician-NP, increased in recent years (2012—2016) (p <.01), while visits handled by a solo-PA or
solo-NP decreased (P <.01) (Figure 1). When adjusted for patient age, number of chronic
conditions, and their interaction, the probability of collaborative practice in years 2012-2016
compared to years 2007-2011 was significantly higher, [odds ratio (OR) 1.35, 95% confidence
interval (Cl) 1.01, 1.79].

Spanning the 10-year period of observation the percent of PAs and/or NPs at a POV

increased (P=0.05). The highest annual percentage of POVs with PA or NP solo or collaborative
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work was seen in 2015 (10.5%, 95% Cl 6.2, 14.7) and the lowest in 2007 (5.5%, 95% Cl 3.7, 7.3),
and 2016 (5.6%, 95% Cl 3.1, 8.1) (Figure 2). When we adjust for POV patient age and number of
chronic conditions, the probability of higher visits with a PA or NP, with or without an MD is
insignificant (OR: 1.03, 95% Cl 0.99, 1.06). A slight decrease in solo physician visits was also seen

in recent years (P=.17) (Supplemental Table 1).

Patient Characteristics

Number of chronic conditions: The mean number of patient chronic conditions in Time 2
compared to Time 1 was significantly higher, [OR 1.28 (95% Cl 1.23, 1.32) vs 1.16 (95% CI 1.11,
1.21)].

The demographics for patients by provider type within the two timespans are presented in Table

1A (Time 1) and 1B (Time 2).

Sex: Overall, irrespective of provider, there was no significant difference in sex distribution of
patients (P=.86); women had almost 1.4 times more visits than men across the 10-year period
(58.3% female patient visits vs 41.7% male patient visits). Within years 2007-2011, sex of patient
significantly differed by provider type (P=.01). Within years 2012—-2016, no difference in sex of

patient by provider type was seen (P=.36).

Race and ethnicity: No significant differences by patient race were observed between the two
timespans (P=.40). When stratified by provider type, compared to the years 2007-2011, patient
race for solo NP was significantly different in the years 2012-2016, with the most increase seen
in visits of patients of other races (non-white, non-black) and decrease in visits of black and white
patients (P=.01). For the physician-PA visits, there was a significant change in the race pattern
between the years of 2007-2011, and 2012-2016. The most dramatic increases were seen in
visits of patients of other races (non-white, non-black) and decrease in visits of white and black
patients. In total, no significant changes were seen across the two time periods by ethnicity

(P=.10). However, when stratifying by timespans and provider type, for the physician-PA visits
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there was a significant increase in proportion of Hispanic patients seen between the years of

2007-2011 and 2012-2016 (from 12.1% to 23.8%, P <.01).

Age: The mean age of patients significantly differed between Time 1 and Time 2 (P <.01). Overall,
the number of visits by older patients (245) increased (from 56.4% in Time 1 to 59.6% in Time 2).
Within years 2007-2011, compared to physicians, PAs and NPs were visited more by patients <45
years old; PAs (56.3%), NPs (60.2%), physicians (43.5%) (P <.01). Within years 2012-2016,
compared to physicians, NPs had more patients <45 years (55.3% vs 40.4%, P=.02), while within
the same timespan, PA visits of patients <45 years did not differ with physicians (40.3% vs 40.4%,
P=.99).

Major Reason for Visit

Overall, irrespective of provider type, reason for visit differed between years 2007-2011 and
2012-2016 (P <.01). In essence, the proportion of acute and chronic visits increased (33.9% vs
36.9%), and (39.0% vs 45.9%), respectively. The proportion of visits for pre/post-surgery and
preventive care decreased (7.0% vs 4.3%), and (20% vs 13.0%), respectively. These changes
varied by provider type. For example, in the stratified data by provider type, within Time 1,
compared to Time 2, solo PA visits for preventive care and acute problem decreased (21.3% vs
12.5%), and (40.3% vs 34.0%), respectively; while solo PA share of chronic problem increased
drastically (31.0% vs 47.3%, P <.01). A similar trend in proportion of acute and chronic problem,
as well as preventive care visits was seen among physician-PA practice between Time 1 and Time
2 (P=.04). The major reason for visits for solo NP and physician-NP over time showed less

variability. Preventive visits declined among all providers (Figure 3).

Visit Specialty

Regardless of provider type, the specialty of visits differed between the two time periods (P <.01).
Within recent years (2012-2016), proportionally less primary care visits occurred (52.7% vs
56.7%), and more visits with medical specialty (27.0% vs 22.7%) occurred. Surgical visits

remained almost the same between these two timespans. Of note, solo PA visits had a significant

1
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change in specialty pattern - notably decreased visits with primary care specialty (37.6% vs 56.3%)
and increased medical care and surgical care specialties (36.6% vs 25.0%), and (25.8% vs 18.7%),
respectively. Figure 4 illustrates risk ratios of collaborative practice versus solo work (the
reference group) per provider in each timespan independently, stratified by visit specialty
(primary, medical, and surgical). Within 2012-2016, PAs had a higher probability of having
primary care visits in a dyad practice versus solo (RR 1.49, 95% Cl 1.08, 2.06), and less probability
of a medical specialty visit in a dyad practice versus solo (RR 0.53, 95% Cl 0.32, 0.87). However,
within same timespan, primary care visits were more likely as a solo NP (RR 0.68, 95% Cl 0.49,
0.93). For medical specialty care in 2012-2016, NPs had higher probability of working with a
physician at a visit (RR 3.72, 95% Cl 1.72, 8.06).

1
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1

2

3 Table 1A: Patients’ demographic characteristics, stratified by provider type, NAMCS 2007-2011

4 n*1000

5 % (95% Confidence Interval)

6 Characteristic Total Solo-Phys. Solo-PA Solo-NP Phys.-PA Phys.-NP Other collaboration P

7 Sex

8 Female 2,547,042 2,387,457 21,125 17,604 96,690 23,610 554 .01

9 58.4 (57.6, 59.1) 58.4 (57.6, 59.1) 57.8 (54.2, 61.3) 67.5 (62.5, 72.5) 57.5 (54.8, 60.3) 57.2 (53.9, 60.4) 54.5 (31.9, 77.1)
Male 1,817,122 1,703,712 15,452 8,474 71,323 17,698 462

10 41.6 (40.9, 42.4) 41.6 (40.9, 42.4) 42.2 (38.7, 45.8) 32.5 (27.5, 37.5) 42.5(39.7, 45.2) 42.8 (39.6, 46.1) 45.5(22.9, 68.1)

11 Race

12 White 3,668,660 3,443,589 31,305 22,994 135,002 35,133 634 -

13 84.1(82.3, 85.8) 84.2 (82.4, 86.0) 85.6 (81.9, 89.2) 88.2 (82.0, 94.3) 80.4 (76.5, 84.2) 85.1 (80.3, 89.8) 62.4 (47.3,77.4)
Black 477,217 438,902 3,744 2,707 26,378 5,100 382

14 10.9 (9.3, 12.5) 10.7 (9.1, 12.3) 10.2 (6.8, 13.7) 10.4 (4.4, 16.3) 15.7 (11.2, 20.2) 12.3(7.7,17.0) 37.6 (22.6, 52.7)

15 Other 218,287 208,677 1,528 376 6,631 1,073

16 5.0 (4.1, 6.0) 5.1(4.1,6.1) 4.2(2.3,6.1) 1.4(0.2,2.7) 3.9 (2.0, 5.9) 2.6 (1.1,4.1) -

-I 7 Ethnicity

18 Hispanic/Latino 493,353 456,838 7,484 3,584 20,360 5,052 33 18

11.3(9.3,13.4) 11.2(9.1,13.2) 20.5 (13.2, 27.8) 13.7 (1.4, 26.1) 12.1(7.5,16.7) 12.2(5.1,19.4) 3.3(0.0, 11.0)

19 Non-Hispanic/Latino 3,870,812 3,634,331 29,093 22,494 147,652 36,256 983

20 88.7 (86.7, 90.7) 88.8 (86.8, 90.9) 79.5 (72.2, 86.9) 86.3 (73.9, 98.6) 87.9 (83.3, 92.5) 87.8 (80.6, 95.0) 96.7 (89.0, 100)

21 Age

2 <15 716,249 667,405 8,692 6,869 22,255 10,847 177 <.01

16.4 (15.5, 17.4) 16.3 (15.3, 17.3) 23.8(13.2, 34.3) 26.3 (13.9, 38.8) 13.2(8.2,18.3) 26.3 (13.8, 38.7) 17.5 (8.8, 26.2)

23 15-24 326,815 305,553 3,680 3,293 11,911 2,364 11

24 7.5(7.2,7.8) 7.5(7.2,7.8) 10.1(7.2,12.9) 12.6 (9.1, 16.2) 7.1(5.7,8.5) 5.7 (4.1,7.4) 1.1(0.4,1.9)

25 25-44 858,223 807,176 8,191 5,545 29,840 7,251 216

2% 19.7 (19.0, 20.4) 19.7 (19.0, 20.4) 22.4(17.3, 27.5) 21.3 (15.4,27.1) 17.8 (14.6, 21.0) 17.6 (13.4, 21.7) 21.3 (13.2,29.4)
45-64 1,287,176 1,208,896 9,082 5,560 53,018 10,253 365

27 29.5 (28.8, 30.1) 29.5 (28.9, 30.2) 24.8 (19.6, 30.0) 21.3 (16.2, 26.5) 31.6 (28.9, 34.2) 24.8 (19.2, 30.4) 35.9 (16.9, 55.0)

28 65-74 584,405 544,484 4,213 2,491 27,595 5,441 177

29 13.4 (13.0, 13.8) 13.3 (12.9, 13.7) 11.5 (8.2, 14.9) 9.6 (6.0, 13.1) 16.4 (14.1, 18.7) 13.2(9.1,17.3) 17.5 (10.4, 24.5)

30 >75 5,912,954 557,652 2,716 2,317 23,391 5,149 68

31 13.5 (12.9, 14.2) 13.6 (13.0, 14.3) 7.4 (5.0, 9.8) 8.9(5.1,12.7) 13.9 (11.3, 16.5) 12.5(7.8,17.2) 6.7 (0.0, 13.4)

32

33 Total per provider 4,364,165 4,091,169 36,577 26,078 168,013 41,308 1,017

34 %* 100% 93.74% 0.84% 0.60% 3.85% 0.95% 0.02%

35

36 * The percentages in total rows are percent of provider out of the total visits.

37

38

39

40

41

42

43

44 1%
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Table 1B: Patients’ demographic characteristics, stratified by provider type, NAMCS 2012-2016
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n*1000
% (95% Confidence Interval)
Characteristic Total Solo-Phys. Solo-PA Solo-NP Phys.-PA Phys.-NP Other collaboration P
Sex
Female 2,410,872 2,222,316 9,787 8,107 121,084 48,499 1,076 .36
58.3 (57.6, 59.0) 58.1(57.4, 58.9) 54.6 (48.4, 60.8) 54.9 (45.5, 64.4) 60.9 (56.6, 65.3) 59.1 (55.9, 62.2) 61.4 (48.7,74.1)
Male 1,726,453 1,599,754 8,133 6,657 77,613 33,618 676
41.7 (41.0, 42.4) 41.9 (41.2, 42.6) 45.4 (39.2,51.6) 45.1 (35.6, 54.6) 39.1(34.7, 43.4) 40.9 (37.8, 44.1) 38.6 (25.9, 51.3)
Race
White 3,457,833 3,207,866 15,800 12,958 149,073 70,607 1,526 <.01
83.6 (82.4, 84.7) 83.9(82.8,85.1) 88.2(83.7,92.7) 87.8 (81.9, 93.6) 75.0 (68.6, 81.4) 86.0 (82.8, 89.1) 87.0(75.4, 98.7)
Black 434,501 393,206 1,640 1,083 30,356 8,006 207
10.5 (9.9, 11.2) 10.3 (9.7, 10.9) 9.2 (5.0, 13.4) 7.3 (4.1, 10. 6) 15.3 (10.6, 20.0) 9.8 (7.5, 12.0) 11.9 (0.5, 23.3)
Other 244,991 220,998 479 723 19,267 3,502 191
5.9 (4.9, 6.9) 5.8 (4.7, 6.8) 2.7 (1.0,4.3) 4.9 (1.0, 8.9) 9.7 (6.3, 13.1) 4.3(2.5,6.1) 1.1 (0.0, 2.8)
Ethnicity
Hispanic/Latino 551,903 491,346 3,036 1,903 47,233 8,259 124 <.01
13.3 (12.3, 14.4) 12.9 (11.8, 14.0) 16.9 (8.6, 25.3) 12.9 (4.4, 21.4) 23.8 (19.4, 28.2) 10.1 (7.6, 12.6) 7.1(3.0,11.2)
Non-Hispan./Latino 3,585,422 3,330,724 14,884 12,862 151,464 73,857 1,629
86.7 (85.6, 87.7) 87.1(86.0, 88.3) 83.1(74.7,91.5) 87.1(78.6, 95.6) 76.2 (71.8, 80.7) 89.9 (87.5, 92.4) 92.9 (88.8, 97.0)
Age
<15 593,134 540,191 2,496 3,354 31,860 15,001 229 .02
14.3 (13.3, 15.4) 14.1 (13.1, 15.2) 13.9 (5.4, 22.4) 22.7 (11.7,33.7) 16.0 (9.0, 23.1) 18.3 (8.9, 27.7) 13.1 (0.0, 30.0)
15-24 298,158 278,863 1,349 998 11,239 5,566 142
7.2(6.8,7.6) 7.3(6.9,7.7) 7.5 (4.3, 10.8) 6.8 (4.5,9.1) 5.7 (4.0,7.3) 6.8 (4.7, 8.8) 8.1(1.9,14.3)
25-44 778,408 725,937 3,392 3,802 32,094 12,940 241
18.8 (18.1, 19.5) 19.0 (18.3,19.7) 18.9 (14.2, 23.7) 25.8 (16.5, 35.0) 16.2 (12.0, 20.3) 15.8 (12.1, 19.5) 13.8 (3.3, 24.2)
45-64 1,250,891 1,144,988 5,624 3,683 73,499 22,497 597
30.2 (29.5, 30.9) 30.0 (29.3, 30.6) 31.4(25.7,37.1) 25.0(17.7,32.2) 37.0(31.7,42.3) 27.4(23.4,31.4) 34.1(24.2, 44.0)
65-74 644,858 596,011 2,615 1,732 30,836 13,394 267
15.6 (15.1,16.1) 15.6 (15.1, 16.1) 14.6 (10.7, 18.5) 11.7 (6.8, 16.6) 15.5 (12.4, 18.6) 16.3 (11.0, 21.7) 15.3 (8.2, 22.4)
>75 571,874 536,079 2,441 1,192 19,168 12,717 275

13.8 (13.2,14.4)

14.0 (13.4, 14.6)

13.6 (9.2, 18.1)

8.1(3.4,12.8)

9.7 (7.7, 11.6)

15.5(11.8,19.2)

15.7 (6.6, 24.8)

Total per provider

%*

4,137,326
100%

3,822,071
92.38%

17,920
0.43%

14,765
0.36%

198,698
4.80%

82,117
1.98%

1,753
0.04%

* The percentages in total rows are percent of provider out of the total visits.

1
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DISCUSSION
The results of this analysis are consistent with other observations that collaborative practice has
increased at physician offices in the U.S.2® At the same time there have been fewer preventive
and pre/post-surgical visits recorded at physician offices. Another important finding is the
division of labor that seems to be occurring with American PAs and NPs. PAs are less represented
in primary care and more in medical and surgical specialties than NPs. This shifting in roles and
utilization has been a U.S. trend at least since 2000 and has been reported in a number of
studies.?’-°

The increased observation of PAs and NPs in POVs may be due to a number of reasons.
For example, the ACA may have influenced the employment of PAs and NPs by physicians at a
time when staffing expansion was needed. However, the market (demand) for PAs and NPs
began decades before and has been increasing as healthcare service delivery has consolidated
and the traditional ‘solo physician’ model is becoming an anachronism.® Growth of PAs and NPs
is underway. PAs graduated almost 10,000 and NPs graduated 22,000 in 2018.3031

The interchangeability of PAs and NPs may be at work as well, since salaries are similar
when roles are compared.3233 Enabling PA and NP legislation by states also expanded during the
study timeframe, which may have facilitated greater utilization.343>

Changes in healthcare services, the patient population served by the PA, NP, and
physician workforce, or the growth of PA programs all may partially explain our findings of
increased collaborative practice over time. In terms of healthcare services, these changes have
included consolidation of physician offices into medical centers, enlargement of hospitals, the
emergence of retail clinics and outpatient surgery centers, and perhaps most germane to our
current analysis, an increasing emphasis on team-based care.'®36 Additionally, the timing of our
study, overlapping with the implementation and national roll-out of the ACA, also affords the
possibility that this largescale change in federal medical insurance policy may have impacted the
growth of collaborative care. As a federal policy enactment, the ACA was supportive of PAs and
advanced practice registered nurses (APRNs) and may have served as an accelerant for PA and

NP program growth.3” In terms of changes to the patient population, the increasing prevalence
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of chronic disease, coupled with an aging population, produces increased complexity of care
required, which may help explain some of the increased collaborative practice we observe in our
study.3® Last, the increased growth in PA programs, and the graduates they produce, may
partially explain these findings. As of 2018 the BLS puts clinically employed PAs at 106,200 and
NPs at 155,500.19'1 Their growth is projected from 2016 to 2026 at 36%, and 37%, respectively
with physician growth somewhat lower at 13%.1911 This forecast is predicated on increasing
demand for healthcare services and decreasing annual physician productivity.3®4° The growing
number of studies on the ability of PAs and NPs to manage complex patients with the same
outcome as physicians is not only reassuring but informs a wide variety of health systems that
their inclusion in team-based medicine may be in the patient’s best interest as much as the
system’s best interest.#1-44

Two additional theories that might explain the rise in the observed collaborative medical
care services are economic and social. The economic explanation is that a visit with a PA or NP
conjoined with a physician is reimbursed by Medicare at 100% of the prevailing community rate.
The PA or NP that sees the patient as a sole provider is reimbursed for that visit at 85% of the
prevailing rate.*> The policy stipulates that services must be rendered under the direct
supervision of a physician, meaning the physician must be present in the office suite and
immediately available.*® Since the median wage of a PA or NP is less than half that of a family
physician, this 15% discount in federal reimbursement is considered negligible by some
employers.?” Furthermore, reimbursement of PA and NP services occurs in full in the extensive
private insurance system in the U.S.

The social explanation is that consumers of medical services are more accepting of diverse
types of providers as primary care undergoes changes in style and organization.*® This opens
more opportunities for physician practices as well as medical centers, clinics, and other settings
to employ PAs and APRNs.*’ After a half century of PAs and NPs providing high-quality healthcare
in the U.S., they appear to be well integrated into collaborative relationships in physician office
medicine.*® We also suggest this broad, 10-year observation, sets the stage for more granular
investigation about physician-PA or NP collaboration, what it means, and where the margins of

collaboration remain. There are suggestions that collaboration contributes to job satisfaction
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and may decrease burnout rates in family medicine.**->1 Ultimately, teasing apart the underlying
reason for increased collaborative practice is difficult as the extant literature is largely silent on
this topic.

With regard to the observed decrease in preventive care, we find the decline consistent
with other Medicare visits since 2013. Such reduction in preventive care has been the subject of
some investigation.>> A growing shortage of primary care providers and insufficient
reimbursement for preventative visits are speculated.

Our study has some limitations. Although the NAMCS is a rich, reliable, and widely used
database, in existence since 1973 and fregently drawn upon for various and sundry questions
about health services, the question on provider type may not be equally valid for all providers.
The NAMCS samples physician offices® and it excludes PAs and NPs who work autonomously with
their own schedule of patients or those with independent practices. Also the NAMCS includes
office-based physicians who do not employ PAs or NPs.

In summary, we used a national dataset with a robust sampling technique that has been
validated in a large number of studies over half a century. Second, the longitudinal nature of the
data and the large number of nationwide samples allow for exploration of trends over time.
Lastly, our examination of proportions rather than absolute numbers permits us to identify
changes in POVs and collaborative care reliably enough to identify temporal changes in
populations. ° What emerged in this study was a trend in healthcare staffing that corroborates
other observations that a variety of medical providers may improve flexibility and adaptability of
service delivery. 451 With an improved NAMCS survey methods, expanding current sampling

units to PAs and NPs, the stage is set for exploring this observation.

CONCLUSIONS

We find that collaborative practice, involving a PA or an NP and a physician, is a growing practice
in physician office visits. Not only is the presence of PAs and NPs more visible in physician office
settings, but their share of visits appears to be rising. The underlying cause, efficiency, and

productivity of solo versus collaborative practice in POVs remains to be evaluated.
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Figure 1: Distribution of non-physician providers weighted visits to phyzician offices by two S-year time-spans (NAMCS)
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Figure 2: Temporal trend of percent of PAs and/or NPs present at a physician office visit:
NAMCS 2007-2016
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Figure 3: Percent change in major reason for visit
between years 2007-2011 and 2012-2016, NAMCS
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Visit specialty by provider's dyad practice vs. solo practice (Ref.) in time series (1: 2007-2011 and 2: 2012-

2016)
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Figure 4: Risk ratios for the association between specialty visit (primary,

medical, surgical) and provider's practice type [dyad vs solo (Ref.)]
in time series 1 (2007-2011) and 2 (2012-2016)
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Supplemental Figure 1: Flow of NAMCS data for study
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Supplemental Table 1: Physician office visits by provider type, controlling for two 5-year time-span, NAMCS
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Overall? 2007-2011° 2012-2016°¢
Provider type
% % % P
n*1000 95% ClI n*1000 95% Cl n*1000 95% Cl
Solo Physician 7,913,241 93.1 4,091,169 51.7 3,822,071 48.3 17
92.1,94.1 49.3,54.1 45.9,50.7
Solo-PA 54,498 0.6 36,577 67.1 17,920 32.9 <.01*
0.5,0.8 61.9,72.3 27.7,38.1
Solo-NP 40,844 0.5 26,078 63.8 14,765 36.2 <.01%*
0.3,0.6 56.2,71.5 28.5,43.8
Physician-PA 366,711 4.3 168,013 45.8 198,698 54.2 46
3.3,5.3 34.7,56.9 43.1, 65.3
Physician-NP 123,425 1.5 41,308 33.5 82,117 66.5 <.01*
1.1,1.8 25.3,41.7 58.3,74.7
Other Collaborations 2,770 0.03 1,017 36.7 1,753 63.3 46
0.01, 0.05 0.0, 84.7 15.3, 100.0
Total 8,501,491 100 4,364,165 - 4,137,326 -

Cl: Confidence Interval

2 Overall 10-year of 2007-2016; ® Time 1: 5-year time-span of 2007-2011; ¢ Time 2: 5-year time-span of 2012-2016

* Significant at alpha=.05
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