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Physician assistants and nurse practitioners:
the United States experience
Roderick S Hooker

I

n the United States, medical care has evolved to be a role
shared between doctors and non-physician clinicians —
physician assistants (PAs) and nurse practitioners (NPs).
These non-physician clinicians were introduced in 1967 and
provide services that overlap with the traditional roles of doctors.1,2 In the following, I discuss this task transfer and the
characteristics of PAs and NPs.
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force. Numbers are equally divided between the two groups. The
mean age is 41.5 years for PAs and 46 years for NPs, with women
making up about 60% of PAs and 90% of NPs. About 90% of PAs
and 50% of NPs work full-time (> 32 hours per week).3
The settings in which NPs and PAs work are diverse and
include individual and group practices, urban and rural areas,
hospitals, battalion-aid stations, correctional institutions, inner
city clinics, migrant worker clinics, emergency medical departments, and other typical doctor offices. Many PAs and NPs are
employed by large capitated managed-care organisations. Almost
a quarter of all PAs and NPs are located in non-metropolitan
areas, often in communities with populations smaller than
10 000.4
About 50% of PAs and 85% of NPs practise in primary
care (defined as general internal medicine, family medicine,
general paediatrics and women’s health), compared with 30%
of doctors. The remaining NPs and PAs work in the non-primary
care discipline of surgery (including general surgery, cardiovascular surgery, orthopaedics and emergency medicine) and medical
subspecialties (eg, occupational and environmental medicine,
neonatology, oncology, psychiatry and acute care). In specialised
medical services, PAs are more likely than NPs to work in surgical
specialties, while NPs are more likely than PAs to work in
paediatrics and women’s health.
Qualifications for practice and legal parameters
The licensure of health professionals in the US is the responsibility of the 50 states, five territories and the District of Columbia,
rather than the federal government. These licensing regulations
are tailored as individual medical statutes that define the scope of
practice activities. Entry to practise as an NP or PA requires a
uniform set of characteristics: certification of graduation from an
accredited program, and a passing score on a certifying examination.5
Clinical professional activities and scope of practice are regulated by individual state licensing boards — usually the state
medical board for PAs, and the state board of nursing for NPs.
While NPs are professionally autonomous in the performance of
nursing care functions, in most states they are required to work in
collaboration with a physician, recognising that their extended
roles encompass medical diagnostic and therapeutic tasks. How4
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ever, in 16 states, they may practise independently and, in
11 of these, they may also prescribe independently. In
contrast, all PAs are required to work under the delegated
authority of a physician supervisor. However, most states allow
practice at a distance from the supervising physician as long as
some form of communication is maintained. This allows PAs to
work in rural and under-served areas — for example, in satellite
clinics.
“Scope of practice” includes the roles, responsibilities, duties
and range of services a clinician may perform. For some
jurisdictions, this scope is broadly or expansively defined. In
others, the definition may be so highly detailed that it restricts
the performance of daily tasks. While in many instances the
statutes are fairly equal for PAs and NPs, the scope-of-practice
legislation can sometimes provide a competitive edge for one
profession over the other.6
Hospital roles
A growing number of NPs and PAs are employed in hospitals.
Most are employed by the institution or a doctor, and are usually
viewed as part of a two-person medical or surgical team. In
general, PAs and NPs in hospitals can prescribe narcotics, undertake procedures, and direct patient care with fewer restrictions
than in outpatient settings. About 30% of PAs report having some
type of hospital relationship.7 In some instances, NPs and PAs
serve as inpatient specialists or “hospitalists”, providing “back-fill”
for junior hospital doctors who are no longer working extended
hours, or providing care previously covered by junior doctors.8,9
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Education
Historically, PA and NP tracks started as certificate programs, but
have evolved, with most now at graduate level, awarding master’s
degrees.10 Most programs are on the same campus as a medical or
nursing school.11
Nurse practitioners
As of 2006, there are NP programs at 334 institutions in the US. In
2005, these programs enrolled 20 965 students and produced
6552 graduates. The number of graduates has declined from 8200
in 1998 — a 20% decrease over 7 years. The average length of
education is 26 months (typical range, 15–36 months), and the
average class size is 40. Most students are part-time. The primary
care tracks (family, adult, paediatrics, geriatrics and women’s
health) account for 84% of graduates, with specialty tracks such as
neonatology, oncology, psychiatry/mental health, and emergency
medicine accounting for the remainder. NP education emphasises
health assessment, diagnosis and treatment as an extension of
nursing practice.10
Physician assistants
In 2006, there are 137 accredited PA programs in the US. In 2005,
these programs enrolled 10 100 students, and produced 4644
graduates. The number of graduates has increased from 4261 in
1998 — a 9% increase over 7 years. Almost all PA programs are
primary care-oriented, but two programs emphasise surgery, and
one emphasises paediatrics. Students are full-time, and the average
length of education is 27 months (range, 20–36 months). The
average class size is 39, with a range of 15–100. An outlier is a
joint military services PA program which graduates about 200
students annually.11
Efficiency
The literature on PA and NP productivity (measured as efficiency
and cost effectiveness) is growing. An analysis of the early
economic research on the impact of PAs on rural or solo practices
generally found a PA to be an asset. PAs increased productivity in
terms of the number of patients seen, and improved the workload
and income of the employing doctor.12 A comparison of the
productivity of PAs/NPs and physicians in internal medicine,
family medicine, obstetrics and gynaecology, paediatrics and
orthopaedics revealed that PAs/NPs generally saw 10% more
patients annually in the ambulatory setting than doctors. This was
because doctors’ collateral roles and hospital responsibilities took
them out of the clinic. However, the productivity based on number
of patients seen per hour was the same for all three types of
provider.13
NPs have been shown to provide primary care services comparable to physicians in particular settings, as exemplified by the study
of Mundinger and colleagues.14 In a randomised study of follow-up
care for patients who presented to a hospital emergency department
and who had no personal physician, care delivered by physicians
and NPs showed similar outcomes at 1 year in terms of clinical
status and patient satisfaction. While some authors have criticised
this work based on the demographic characteristics of the population (90% Hispanic, 77% female, and largely poor), it does suggest
that the roles of NPs are probably undervalued.15
In another example, a family practice model was intensively
studied to identify the trade-off between employing a PA versus

another doctor. The PA had a “same task” substitution ratio of
0.86, compared with the supervising physician (ie, the PA saw the
same types of patients and rendered the same care as the physician
86% of the time). Overall, the PA was economically beneficial to
the practice, with a compensation-to-production ratio of 0.36.
(The compensation-to-production ratio compares the salary and
benefit [compensation] cost to employ a provider with the revenue
generated [benefit] for their services.) Compared with a practice
employing a full-time physician, a practice employing a full-time
PA had an annual financial differential of $52 592 (in 1999 US
dollars).16
However, because many PAs and NPs are employed by large
capitated managed-care organisations (where all care is prepaid
rather than fee-for-service), the economics of their use must be
viewed in terms of the resources used for an episode of care rather
than the revenue generated. Regarding the benefits of employing
PAs, a health maintenance organisation found that when patient
variables (age, health status, comorbidities and sex) were held
constant, as well as the medical department (general internal
medicine, paediatrics, or family medicine), the cost of care by a PA
was less than the cost of care by a physician. For some diagnoses,
this was due to the lower wage of the PA; in others, it was due to
lower use of resources (imaging, laboratory services, medication,
referral, and return visit) for the episode of care. Overall, for an
episode of acute primary care, the cost of employing a PA was less
than the cost of employing a doctor and represented a greater
saving to the health maintenance organisation in patient management resources.17
NPs and PAs are cost effective, as they have substantially lower
salaries than doctors but see a comparable number of patients per
specified period. At certain levels of medical care, when reimbursement is examined, the profits of a health care organisation are
increased when a PA or NP provides services. When a national
database on group medical practices was assessed, the compensation-to-production ratio was found to be 0.38 for PAs, 0.41 for
NPs and 0.49 for family physicians.18
Improving access to care
Improving access to care has been the raison d’être for the
development of PAs and NPs in the US. While anecdotal evidence
is positive, research documenting improved access has been slow
to come. A study of the impact of NPs and PAs on access to health
care in Washington State identified 4189 generalist physicians, and
documented the number of patients they saw over 1 year. Their
productivity was calculated at 2760 family physician full-time
equivalents, which equalled 105 outpatient visits per week. The
number of visits to PAs and NPs was also calculated over the same
period. Primary care PAs and NPs made up 23.4% of the generalist
provider population and performed about 21% of the generalist
outpatient visits in the state. In the aggregate, PAs and NPs were
more productive than family physicians in providing outpatient
services as a measure of annual productivity. As a percentage of
types of providers, PAs were more likely to be found in areas with
a shortage of health professionals than doctors or NPs.19
In California, PAs and NPs ranked ahead of primary care
physicians in likelihood of serving rural locations and areas with
vulnerable populations, as well as likelihood of establishing a
practice in areas with a shortage of health professionals.20
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Skill mix
Although the concept of providing a mix of skills from a range of
health care personnel in a team-based approach to patient management dates back centuries, the organisation of medicine in the
latter quarter of the 20th century led to a wider range of work
being delegated to other workers.21 The use of PAs and NPs to
deliver health care in areas that are under-served or where
physician services are stretched has been the subject of a number
of studies. Some of the resulting publications contain useful
examples of expanded roles of NPs, PAs and other first-contact
personnel from around the globe.22 While it is not clear where in
the milieu of medical work PAs and NPs have emerged, it is
apparent that their skills largely overlap those of primary care
physicians, and that they are also capable of taking on a high
degree of responsibility in other areas of medicine.23
The institutional licensure to practise medicine has narrowed
the gap between physicians and PAs/NPs, creating more shared
dependency (J Strand, J Cawley, E Schneller, Duke University,
Durham, NC, USA, personal communication). Non-physician
clinicians can bring strengths to different health systems. They are
deployed in primary care, emergency departments, hospitals, and
in areas with acute shortages and where doctors are overworked.
Inner cities tend to welcome any medical personnel resource,
especially if they can contribute to the role of diagnosing and
treating common problems and providing needed “wellness”
checks. General surgery, cardiovascular surgery, orthopaedics and
gastroenterology are noted examples where PAs and NPs perform
many technical procedures that would be time-consuming for
doctors. This division of labour and skill mix frees physicians to
manage more patients or oversee more trainees.
Supply of NPs and PAs
As of 2006, the US population, at 298 million, is outstripping the
capacity of its medical workforce. The annual number of medical
graduates has increased by only 9% since 1980. In contrast, the
annual graduation rates of NPs and PAs have increased from a few
hundred of each in 1980 to around 6500 and 4600, respectively.
This shift in supply has theoretical implications for public health,
as NPs have historically provided at least three times more health
promotion and disease/injury prevention services than physicians
or PAs.1,24 On the other hand, PAs are assuming more hospitalbased roles as the funding for postgraduate medical training is
constrained, and the work hours of junior hospital doctors are
reduced. How these lost roles will be managed remains to be seen,
but it is apparent that PAs and NPs are assuming a larger
proportion each year.
Discussion
The numbers of NPs and PAs in the American medical workforce
have increased steadily since 1967. This increase is attributable to
a number of factors. First, the medical marketplace has remained
strong for the past three decades, resulting in an increase in the
number of education programs for both PAs and NPs. However,
since the late 1990s, NP education output is declining, while PA
education output is increasing. This decline may be related to the
overall general shortage of nurses. Given the ageing of the nursing
workforce and the waning interest in nursing as a career, the
number of NPs entering clinical roles may decrease even further.25
6

Second, changes in medicine and the health care environment
are driving a need for partnership and interprofessional practice.
Observers believe that traditional medicine can no longer sustain
the old “command and control” model of medical practice (J Strand,
J Cawley, E Schneller, Duke University, Durham, NC, USA, personal
communication). The intersecting of professions such as the
PA/NP–doctor partnership is an example of shared domain and is
grounded in the work of Abbott, Freidson and others.26-29 This
work emphasises that when a labour shortage occurs, especially in
health care, a substitute arises to fill the vacant role.
Third, economics may play a role. According to the Bureau of
Labor Statistics, the employment future for PAs and NPs in the US
is likely to remain optimistic for the next decade.30 A factor is the
80-hour limit placed on the average working week of medical
residents (postgraduate medical trainees) by the Accreditation
Council for Graduate Medical Education in 2003. Institutions
failing to comply can face loss of accreditation. As a short-term
response, many hospitals have employed PAs and NPs to fill
staffing gaps.31
With the number of medical students graduating each year
largely static, limited growth in residents and fellows (Box), and a
decrease in the numbers of international medical graduates both
entering and remaining in the US, demand for other health care
providers is likely to increase.32 Compound this with an expanding (and ageing) population, declining physician work effort, and a
projected decrease in career spans of doctors, nurses and other
health professionals, and the problem appears even greater. Newer
workforce theories predict that economic expansion correlates
with demand for physician services, which places additional
pressure on the existing health system, which will only mount as
physician supply fails to keep pace.33
Finally, primary care is thought to be in a crisis. Fewer medical
school graduates are selecting primary care, and fewer still are
remaining in this sector.34-37 With a shortage of physicians interested in general medicine, medical systems are increasingly turning to PAs and NPs to shoulder the burden of primary care. While
this may not have been the intent of early policymakers, the reality
is that PAs and NPs may be the only resource available in the near
future.
Conclusion
The introduction of PAs and NPs has been an important innovation in the division of medical labour. Their inclusion in American
society came at a time when the demand for physician services was
significant and growing. While they were not embraced wholeheartedly at first, their role has been evolving over the past 40
years and continues to expand throughout the nation. PAs and NPs
are employed by more than a quarter of all group practices, and are
major sources of patient access in large health maintenance
organisations. Demand for them is increasing.
Examining the role of NPs and PAs has resulted in examining
health workforce policies and assumptions of care that might
otherwise have been overlooked. At a time of workforce shortages,
their presence can stimulate the exploration of organisational
efficiencies. NPs and PAs are trained in a considerably shorter time
than doctors, and their willingness to shift to where demand for
services is greatest makes them highly desirable in a changing
economy. Based on the increasing per capita needs of all people,
the demand for medical services is likely to increase in the
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Number of physician assistants (PAs), nurse practitioners
(NPs), residents and fellows since 1970
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foreseeable future and PAs and NPs will likely continue to fill those
needs.
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