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ABSTRACT

Objective Practice arrangements in physician offices
were characterised by examining the share of visits that
involved physician assistants (PAs) and nurse practitioners
(NPs). The hypothesis was that collaborative practice (ie,
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 was pooled through the National
Ambulatory Medical Care Survey 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<0.01) increased. Overall, collaborative practice,
in particular physician-NP, has increased in recent

years (p<0.01), while visits handled by a solo PA or NP
decreased (p<0.01). In models adjusted for patient age
and chronic conditions, the odds of collaborative practice
in years 2012—2016 compared with years 2007-2011
was 35% higher (95% Cl 1.01 to 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 physician-NP
appears to be a growing part of office-based healthcare
delivery.

! Trenton J Honda,' Roderick S Hooker © 2

Strengths and limitations of this study

» National Ambulatory Medical Care Survey (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 non-federal physician
office visits attended by physicians, physician assis-
tants (PAs) or nurse practitioners (NPs).

» Results excluded PAs or NPs 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 utilisation of PAs and NPs in
American medicine.

INTRODUCTION
Patient needs in healthcare are changing as
a result of shifts in demographics and disease
characteristics."™ For instance, the propor-
tion of the US 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 Afford-
able 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 predic-
tion is realised, then the physician work-
force pipeline will be inadequate to meet
the growing demand.” Expanding roles of
physician assistants (PAs), nurse practitioners
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(NPs) and certified nurse midwives (CNMs), as a solution
to physician shortages has been discussed.®® This innova-
tive use of health professionals has not gone unnoticed
and their utilisation 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.'” "' During this same 10-year period,
the US 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
centres and rehabilitation facilities. However, it is physi-
cian office visits (POVs) that form the bulwark of ambu-
latory 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 util-
isation and deployment of PAs and NPs, it is possible that
how this care is operationalised in physician offices has
changed.

To address this question of organisational change
in outpatient medicine, we turned to the largest and
longest running survey of ambulatory care in the USA,
the National Ambulatory Medical Care Survey (NAMCS).
Our intent was to describe trends in use of PAs or NPs for
improved modelling of healthcare delivery. More specif-
ically, 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. Consolida-
tion of physician offices has been a trend since the new
century'®; and health insurance policy has evolved in the
USA during this same period. Concurrently, the utilisa-
tion of PAs and NPs has increased. What began primarily
as a dependent relationship with physicians, the employ-
ment of PAs and NPs has evolved into a collaborative one
instead. Our objective was to build on the previous work
in documentation of this shift in the provision of care in
POVs,” "1 by investigating whether significant changes
in collaborative practice arrangements are observable
over time. Collaboration between a PA or NP and physi-
cian 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 prac-
tice 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, under

the Department of Health and Human Services. The
NAMCS data collection methods have been described
in detail.” **** Briefly, the NAMCS is a voluntary proba-
bility sample survey of patient visits to non-federal, office-
based physicians and surgeons (group or solo practice).
Sampled physicians are selected from the American
Medical Association and the American Osteopathic Asso-
ciation master files.” For the objective of this study, that
is, 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 US POVs and are
the focus of our 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 underes-
timated 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). Online supple-
mentary figure 1 summarises the data filtering process. In
this investigation, the 2007-2016 years data were concat-
enated. Medical providers seen at POVs include visits to
physicians, PAs and NPs, but may include other providers
(eg, mental health provider, registered nurse/licensed
practical nurse or other visits without a provider).* 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 centred on visits to the main sampled setting, that is,
POVs, both solo and group practices (86.2%). Addition-
ally, 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 were divided to two
B-year timespans of 2007-2011 and 2012-2016.

Measures of interest

Provider types were medical doctors (MDs)/doctors of
osteopathy, 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
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Figure 1 Percent distribution of non-physician providers
weighted visits to physician offices by two 5-year timespans
(NAMCS). NAMCS, National Ambulatory Medical Care
Survey; NP, nurse practitioner; PA, physician assistant.

too small to be calculated separately.9 Provider visits were

categorised as:

» Solo physician (a physician, without a PA or NP), irre-
spective of other providers.

» Solo PA (a PA, without a physician or an NP), irrespec-
tive of other providers.

» Solo NP (an NP, without a physician or a PA), irrespec-
tive of other providers).

» 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.25 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
(categorised as <15, 15-24, 25-44, 45-64, 65-74 and 75+
years), gender, race, and ethnicity (categorised as white,
black and other; and Hispanic/Latino and non-Hispanic/
Latino, respectively). Reason for visit were four groups:
acute, chronic (ie, routine or flare-up), presurgery/post-
surgery and preventive care. Type of visit specialty were
primary care, medical specialty and surgical specialty.
NAMCS excludes physicians in the specialties of anaes-
thesiology, pathology and radiology, and their designated
subspecialties.9

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 esti-
mates and confidence intervals. Patient demographic
characteristics, reason for visit and visit specialty by
provider type were stratified for subgroup analyses and
comparisons within the two 5-year timespans. x° 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 generalisable to physician offices across
the USA. All statistical analyses were performed using SAS
software V.9.4 (SAS Institute Inc., Cary, NC, USA).

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 physi-
cian offices between 2007 and 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%) (online supplemen-
tary 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<0.01). However, despite this similarity, the unadjusted
proportion of visits per provider differed significantly
between these two timespans (p<0.01) (online supple-
mentary 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-yearintervals. Comparing
the two timespans, the absolute rate of POVs with a solo
PA (0.43% vs 0.21%, p<0.01) or NP (0.31% vs 0.17%,
p<0.01) 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<0.01)
increased. Overall, this suggests that collaborative prac-
tice, in particular physician-NP, increased in recent
years (2012-2016) (p<0.01), while visits handled by a
solo-PA or solo-NP decreased (p<0.01) (figure 1). When
adjusted for patient age, number of chronic conditions
and their interaction, the probability of collaborative
practice in years 2012-2016 compared with years 2007
2011 was significantly higher, (OR 1.35, 95% CI 1.01 to
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% CI 6.2%
to 14.7%) and the lowest in 2007 (5.5%, 95% CI 3.7% to
7.3%) and 2016 (5.6%, 95% CI 3.1% to 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 to 1.06). A slight decrease in solo physi-
cian visits was also seen in recent years (p=0.17) (online
supplementary table 1).
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Figure 2 Temporal trend of percent of PAs and/or NPs
present at a physician office visit: NAMCS 2007-2016.
NAMCS, National Ambulatory Medical Care Survey; NP,
nurse practitioner; PA, physician assistant.

Patient characteristics

Number of chronic conditions

The mean number of patient chronic conditions in time

2 compared with time 1 was significantly higher, (OR 1.28

(95% CI'1.23 to 1.32) vs 1.16 (95% CI 1.11 to 1.21)).
The demographics for patients by provider type within

the two timespans are presented in table 1A,B (time 1)

and (time 2), respectively.

Sex

Overall, irrespective of provider, there was no signifi-
cant difference in sex distribution of patients (p=0.86);
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=0.01).
Within years 2012-2016, no difference in sex of patient
by provider type was seen (p=0.36).
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Figure 3 Percent change in major reason for visit between
years 2007-2011 and 2012-2016, NAMCS 2007-2016.
NAMCS, National Ambulatory Medical Care Survey; NP,
nurse practitioner; PA, physician assistant.

Race and ethnicity

No significant differences by patient race were observed
between the two timespans (p=0.40). When stratified
by provider type, compared with 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=0.01).
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=0.10). 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<0.01).

Age

The mean age of patients significantly differed between
time 1 and time 2 (p<0.01). 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 with
physicians, PAs and NPs were visited more by patients <45
years old; PAs (56.3%), NPs (60.2%), physicians (43.5%)
(p<0.01). Within years 2012-2016, compared with physi-
cians, NPs had more patients <45 years (55.3% vs 40.4%,
p=0.02), while within the same timespan, PA visits of
patients <45 years did not differ with physicians (40.3% vs
40.4%, p=0.99).

Major reason for visit

Overall, irrespective of provider type, reason for visit
differed between years 2007-2011 and 2012-2016 (p<0.01).
In essence, the proportion of acute and chronic visits
increased (33.9% vs 36.9%) and (39.0% vs 45.9%), respec-
tively. The proportion of visits for presurgery/postsurgery
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 with time 2, solo PA visits for preven-
tive 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<0.01). 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=0.04).
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<0.01). Within recent
years (2012-2016), proportionally less primary care
visits occurred (52.7% vs 56.7%), and more visits with
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medical specialty (27.0% vs 22.7%) occurred. Surgical
visits remained almost the same between these two time-
spans. 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%), respectively. Figure 4 illustrates risk
ratios of collaborative practice versus solo work (the
reference group) per provider in each timespan inde-
pendently, stratified by visit specialty (primary, medical
and surgical). Within 2012-2016, PAs had a higher proba-
bility of having primary care visits in a dyad practice versus
solo (RR 1.49, 95% CI 1.08 to 2.06), and less probability
of a medical specialty visit in a dyad practice versus solo
(RR 0.53, 95% CI 0.32 to 0.87). However, within same
timespan, primary care visits were more likely as a solo
NP (RR 0.68, 95% CI 0.49 to 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% CI 1.72 to 8.06).

DISCUSSION

The results of this analysis are consistent with other obser-
vations that collaborative practice has increased at physi-
cian offices in the USA.** At the same time there have
been fewer preventive and presurgical/postsurgical visits
recorded at physician offices. Another important finding

is the division of labour 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 utilisation has been
a US 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.%%

The interchangeability of PAs and NPs may be at
work as well, since salaries are similar when roles are
compared.”® ** Enabling PA and NP legislation by states
also expanded during the study time frame, which may
have facilitated greater utilisation.”**

Changes in healthcare services, the patient popula-
tion served by the PA, NP and physician workforce, or
the growth of PA programmes 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
centres, enlargement of hospitals, the emergence of retail
clinics and outpatient surgery centres, and perhaps most
germane to our current analysis, an increasing emphasis
on team-based care.'®*® Additionally, the timing of our
study, overlapping with the implementation and national
roll-out of the ACA, also affords the possibility that this
large-scale 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 programme
growth.” In terms of changes to the patient population,
the increasing prevalence of chronic disease, coupled with
an ageing population, produces increased complexity
of care required, which may help explain some of the
increased collaborative practice we observe in our study.™
Last, the increased growth in PA programmes, and the
graduates they produce, may partially explain these find-
ings. As of 2018 the BLS puts clinically employed PAs at
106 200 and NPs at 155 500."°'" Their growth is projected
from 2016 to 2026 at 36%, and 37%, respectively with
physician growth somewhat lower at 13%.'" '" This fore-
cast is predicated on increasing demand for healthcare
services and decreasing annual physician productivity.”’ *’
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.*' ™
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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 reim-
bursed 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 physi-
cian 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 USA.

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 organisa-
tion.*’ This opens more opportunities for physician prac-
tices as well as medical centres, clinics and other settings
to employ PAs and APRNs.*” After a half century of PAs
and NPs providing high-quality healthcare in the USA,
they appear to be well integrated into collaborative rela-
tionships in physician office medicine.*® We also suggest
this broad, 10-year observation, sets the stage for more
granular investigation about physician-PA or NP collabo-
ration, what it means, and where the margins of collabo-
ration remain. There are suggestions that collaboration
contributes to job satisfaction and may decrease burnout
rates in family medicine.*" 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 found the decline consistent with other Medi-
care visits since 2013. Such reduction in preventive care
has been the subject of some investigation.”® A growing
shortage of primary care providers and insufficient reim-
bursement 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 frequently drawn on 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.**™!
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 POVs. Not
only is the presence of PAs and NPs more visible in physi-
cian 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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