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ECONOMIC ASSESSMENT
OF PHYSICIAN ASSISTANTS

RODERICK S. HOOKER ! JAMES F. CAWLEY ! DAVID P. ASPREY

The introduction of physician assistants has been a
responsible policy and . . . that many other
innovations mediated by medical practitioners
have gained widespread acceptance with much less
rigorous prior evaluation than was given to . . .
physician assistants.

—Walter O. Spitzer, 1984 

ABSTRACT
Economics is the science that deals with the conse-
quences of resource scarcity. This chapter deals with the
roles of physician assistants (PAs) in delivering scarce
resources: health care. The introduction of PAs into vari-
ous societies has allowed labor, education, and organiza-
tional researchers to test some of the fundamentals of
applied economics: substitution, complement, team
effort, opportunity costs, and productivity. More than
four decades of examination are available, and the find-
ings are that PAs substitute for doctors at approximately
85% of the range of primary care tasks, produce approx-
imately 2.4 times their salary in revenue, and are equally
productive in outpatient visits. The opportunity cost of
producing a PA is approximately 20% of a doctor and 
the PA produces approximately 5 years of healthcare 
services to society before a doctor is functioning 

independently from postgraduate training. Although a
PA is not a doctor, and should not be thought of as a
doctor, at times the PA does produce a service that oth-
erwise would not be supplied in the absence of a doctor. 

INTRODUCTION  

Are physician assistants (PAs) cost-effective?
Are they productive enough to be considered
replacements for doctors? If they are cost-
effective, do the benefits of employing PAs
accrue to the employer, the patient, or society
as a whole? What happens to the output of a
physician’s practice (or inpatient service or
outpatient clinic) when a PA is added to the
clinical staff? Furthermore, what are the 
outcomes in terms of access to patient care 
services, level of quality of care, practice rev-
enues, and productivity?

Although the practice contributions of PAs
are determined by multiple influences, many
of which are difficult to measure, a number of
clinical performance characteristics have been
described in the health services research liter-
ature. Many of the findings, some of which are
from studies performed decades ago, remain
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valid well into the new century (Schneider &
Foley, 1977; Greenfield et al, 1978).

Various studies over the past 40 years have
shown that, within their spheres of practice
competency, PAs provide lower cost health care
that is comparable (and in some instances supe-
rior) to that provided by physicians (Office of
Technology Assessment, 1986; Hooker, 2000;
Morgan et al, 2008). Contemporary research
has conclusively demonstrated that PAs are
cost-effective in clinical practice (McKibbin,
1978), and substantial empirical and health
services research evidence confirms the find-
ings that they are cost-effective in almost all of
the settings studied (Romm et al, 1979; Record
et al, 1980; Record et al, 1981). Probably more
significant is that the popularity of PAs and
their use in clinical settings, after four decades,
would be unlikely if they were not cost-
effective.

Evidence indicates that the organizational
setting is closely related to the productivity
and cost benefits of PA use. Scheffler (1979)
documented that PAs employed in institution-
al settings are more productive than those in
private practice because they see more
patients in the same period. Record (1981b)
noted correlations among productivity, dele-
gation of tasks, and organizational size and
proposed that economies of scale and cost-
saving incentives were the likely explanations
for the observations of PA cost-effectiveness in
the health maintenance organization (HMO)
setting.

The performance of PAs in the delivery of
medical care services has been under scrutiny
since 1970. Initially, there was an interest in
developing a more effective approach to 
the division of medical labor. Later, some
researchers wanted to document the PA’s
effectiveness, whereas others thought the sto-
ries of PA use were overstated and needed to
be refuted (Moore, 1994). Few professions just
beginning have known such scrutiny (Spitzer,
1984). 

The impact of PAs on access to healthcare
services, quality of care, physician and patient
acceptance continues to be measured with
positive results, although the precise degree of
productivity and cost-effectiveness of the use
of PAs remains to be determined. It is the
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downstream benefits of PA employment that
are unclear because the vast majority of PA
productivity studies have viewed PAs as sub-
stitutes rather than members of interdiscipli-
nary healthcare teams (Exhibit 11-1) (Scheffler
et al, 1996; Hooker, 2001).

Almost all economic research on PAs has
focused on cost-effectiveness of PAemployment.
Cost-effectiveness analysis is an economic tech-
nique designed to compare the positive and 
negative consequences of a specific resource
allocation. The strategy is to measure the compa-
rable benefit of a particular investment versus its
cost. In health care, this technique is commonly
applied to new medical technologies, diagnostic
and laboratory tests, health facilities and deliv-
ery systems, and drug treatment and immuniza-
tion programs. 

The application of cost-effectiveness analy-
sis to the delivery of medical care services and
specifically to the provider of such services is
a complex endeavor. It is difficult to measure
accurately the content of a medical encounter,
given variations in such factors as severity of
illness, types of treatment, patient preferences,
extent of use of diagnostic tests, level of
provider training, and the site and mode of
care delivery. Add to these factors the differ-
ences in the type of provider delivering a 
similar service and different styles of task del-
egation, and it becomes obvious that any
efforts to determine cost-effectiveness tend 
to be methodologically difficult and quite 
expensive. 

EXHIBIT 11-1
Physician Assistants on the Healthcare Team

Courtesy of the American Academy of Physician Assistants.
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PAs provide medical care services that
overlap to a large extent with those services
provided by physicians. Understanding what
percentage of overlap exists constitutes the
heart of the question for physician employers
and health planners. Most studies suggest that
PAs can substitute for (or complement) doc-
tors in various ways. What is not clear is
which services are included in these percent-
ages and which are left out. The percentages
vary considerably depending on practice set-
ting and specialty, the degree of delegation of
tasks by an individual physician to a PA, and
the amount of supervision the PA requires or
needs.

PHYSICIAN ASSISTANT 
COST-EFFECTIVENESS 

Given satisfactory quality and patient accept-
ance, the substitutability of PAs for physicians
depends on the volume of services delegated

and the degree to which the PA’s productivity
matches that of the doctor in performing the
delegated services. The delegation and pro-
ductivity numbers can be combined to pro-
duce a physician-PA substitution ratio. For
example, if half of the physician’s services are
delegated to a PA (or the PA’s productivity is
half that of the physician), it will take one PA to
substitute for half of a physician, and the sub-
stitution ratio will be 0.5 physician:1 PA, or 0.5.

A review of the literature examining the
issue of delegation identified 10 studies that
used office visits as an output measure. The
findings of these studies are summarized in
Exhibit 11-2. In the aggregate, the range of del-
egation is extremely broad, 6% to 99%, with
considerable overlap of the delegation level
among the settings.

From the bulk of published studies evaluat-
ing PA performance, it is clear that most of the
services performed by primary care physi-
cians can be provided by PAs without consul-
tation. The most rigorous of all PA economic
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EXHIBIT 11-2 
Delegation of Office Visits to Physician Assistants: Summary of the Literature

Reference Study Setting Patients Method of Level of 
Period Triage Delegation

Record & Greenlick 1971– HMO 200,000 health plan By receptionist 79%
(1975) 1973 enrollees 

Record et al (1980) 1972 HMO 200,000 health plan By receptionist 83%
enrollees

Pondy, Jones, & 1972 HMO group, Unknown Not described 81% HMO, 36% group,
Braun (1973) solo (two), 39% solo, 24% solo

institution
Miles & Rushing  (1976) 1971– Solo 27,000 in rural N/A 33%

1974 Appalachia
Henry (1974) 1971– Satellite/ 3,500 in rural All patients 80%

1972 independent Florida seen by PA
Riess & Lawrence 1974 Satellite/ 5,300 in rural All patients 90%

(1976) independent Pacific Northwest seen by PA
Watkins (unpublished  1977 Emergency 200,000 health Triaged 45%

data, 1978) department of plan members appropriate
an institution patients to PA

Ekwo et al (1979) 1977– Solo, group, 19 primary care By receptionist 87%, 87% (satellite)
1978 and satellite practices in Iowa and independent

Weiner, Steinwachs, 1975 Three HMOs More than 300,000 Varied by 47%, 15%, 6% 
& Williamson (1986) health plan members health plan

Note: CHA, child health associate or pediatric PA. 

Data from Hooker, R. S. (2000). The economics of physician assistant employment. Physician Assistant, 24, 67–85. 
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studies showed that the substitution ratio of
traditional primary care medical office visits is
0.83, suggesting that it takes one PA to sub-
stitute for 83% of a physician in primary 
care ambulatory settings (Record et al, 1980).
Other studies confirm that the clinical produc-
tivity of PAs in primary care ranges between
75% and 100% (Page, 1975; Scheffler, 1979;
Mendenhall, Repicky, & Neville, 1980; McCaig
et al, 1998).

If we accept the conservative assumptions
that PAs are at least three-fourths as produc-
tive as physicians and are capable of managing
at least 83% of all primary care encounters, and
if we recognize that the mean salary of a PA is
one-half that of a licensed primary care doctor,
we can begin to appreciate the considerable
cost-effectiveness that PAs bring to clinical
practice. Unfortunately, these figures tend to
become jumbled as a result of misunderstand-
ing of the terms that economists use: practice
arrangements, delegation, supervision, consul-
tation, and cost-effectiveness. These terms,
with explanations, are outlined in the follow-
ing paragraphs.

Physician Assistants as Substitutes 
or Complements 
Many studies have examined the role of the
PA, and many authors have tried to determine
whether PAs substitute for or complement
physician services. In the classic economic 
definition, a substitute replaces a service with
something in kind. For example, a kidney
machine replaces a donated kidney, so both are
substitutes for the original organ. A bicycle
substitutes for an automobile (although not 
a perfect substitute, it is nonetheless a sub-
stitute). On the other hand, a complement is
something that enhances the service being pro-
vided. For example, butter complements a
piece of toast. 

Feldstein (2004) points out that in medical
care it is not always easy to know when an
input is a complement or a substitute based
just on the task to be performed. A PA may be
as competent as a physician to perform certain
tasks; if the PA works for the physician, and
the physician determines the performance or

directs the task, then the PA is a complement
and will increase the physician’s productivity.
However, if the PA performs the same task
and is operating relatively independently of
the physician, then the PA is a substitute for
the physician in providing that service. The
essential element that determines whether an
input is a complement or a substitute is who
controls the use of that input.

Substitutability, as the term is used here,
implies that quality of care is not threatened.
In examining the literature on this question,
Sox (1979) concluded that a PA should be able
to “provide the average office patient with pri-
mary care that compares very favorably with
care given by the physician.” 

Most studies examining cost-effectiveness
of PAs have suffered some flaws based on the
preceding constraints. For the most part, they
have involved small sample sizes, analyzed
experiences in only one type of ambulatory
setting, compared nurse practitioners (NPs)
and nurses instead of physicians, focused on
primary care functions, and were incomplete
in regard to revenue generation and cost data
(Lawrence, 1978). Furthermore, most of these
studies were performed in the 1970s, when the
role of the PA was still developing.

Bearing in mind these limitations and recog-
nizing that the published data are suggestive
but not conclusive, it is asserted that the cost-
effectiveness of PAs can be reasonably con-
firmed and measured to some extent by the
data. Major studies of PA productivity and
cost-effectiveness have shown that PAs usually
generate practice revenue far beyond the costs
of their salaries and overhead (Schneider &
Foley, 1977; Mendenhall, Repicky, & Neville,
1980; Medical Group Management Association
[MGMA], 2006). In addition, an important 
factor not commonly emphasized in major
reviews is the nonmonetary contribution made
by PAs to medical practice—a factor even more
difficult to quantify than cost-effectiveness.
Finally, even though one may never be able to
precisely measure the cost-effectiveness in
every practice setting and specialty, the fact
that by 2009 more than 75,000 PAs (all coun-
tries) are clinically employed is significant
empirical evidence for cost-effectiveness to

344 PHYSICIAN ASSISTANTS: POLICY AND PRACTICE

1812_Ch11_341-372.qxd  10/26/09  2:52 PM  Page 344



some degree. Employers—physicians, federal
agencies, clinics, and hospitals—would not
hire PAs if they were not to some degree cost-
effective.

Practice Arrangements 
Practice arrangement is the organizational
structure where the PA is employed. Studies
have looked at estimates of PA productivity to
try to determine the practice arrangements
that best utilize the clinical services of PAs.
Activity analyses used to develop a model of
primary care practice organization and pro-
ductivity consisted of listing the preponder-
ance of tasks that fully describe most typical
primary care practices. From this list, a model
was developed that estimated that the intro-
duction of a PA could increase medical prac-
tice productivity from 49% to 74%; that is, a
physician usually producing 150 office visits
per week may increase that number to 275
visits per week simply by hiring a PA. Nelson
and colleagues (1975) also found that when
PA providers were actually studied in medi-
cal practices, they increased practice produc-
tivity as measured by the number of office
visits by 12% during the first year after their
introduction, and 37% after their first year in
the practice. 

Reinhardt (1972) found that doctors who
practiced in groups manage more patient care
visits than those working in solo practices. He
noted that medical care services delivered by
physicians exhibited clear economies of scale;
that is, showed patterns where the mean level
of clinical productivity for each healthcare
professional working in the practice served to
increase the total productivity output of the
practice as more personnel who could substi-
tute for a portion of the physician were added.

Measures of PA productivity in the HMO
setting are consistent with findings observed
in studies in rural private practices, urban
ambulatory care clinics, and geriatric settings
(Frick, 1986; Hansen, Stinson, & Herpok,
1980). Scheffler (1977) found that PAs spend
more of their time in patient care when work-
ing closely with three or fewer physicians in
general medicine.

To estimate the savings in labor costs per
primary care visit that might be realized from
increased use of PAs and NPs in the primary
care practices of a managed care organization,
Roblin and colleagues (2004) analyzed 26 cap-
itated primary care practices within a group
model HMO. Data on approximately 2 million
visits provided by 206 practitioners were
extracted from computerized visit records for
the years 1997 through 2000. Payroll ledgers
were the source of annual labor costs per prac-
tice from 1997 to 2000. On average, PAs or NPs
were the providers on record for one-third of
adult medicine visits and one in five pediatric
medicine visits. The likelihood of a PA or NP
visit was significantly higher than average
among patients presenting with minor acute
illness such as acute pharyngitis. In adult
medicine, the likelihood of a PA or NP visit
was lower than average among older patients
(Exhibit 11-3). Practitioner labor costs per visit
and total labor costs per visit were lower
among practices with greater use of PAs or
NPs, standardized for case mix. The authors
concluded that primary care practices that
used more PAs or NPs in care delivery real-
ized lower practitioner labor costs per visit
than practices that used fewer PAs or NPs
(Roblin et al, 2004). 

Delegation 
Delegation is a legal term and an economic
term. In this chapter we refer to delegation as
the percentage of primary care medical
responsibilities that can be safely handled by a
PA under optimal conditions. The term delega-
bility was coined by Record to refer to the
maximum level of delegation that can be
achieved without threat to quality of care
(Record et al, 1980; Record et al, 1981).

In one study at Kaiser Permanente, a large,
prepaid group practice HMO, a multidiscipli-
nary panel of health professionals developed a
set of medical principles, focusing on the
patient’s complaint and medical history, for
determining the limits of PA substitutability.
An outpatient utilization database was exam-
ined for a year of clinical experience to 
identify the office visits that would have been

CHAPTER 11 ! Economic Assessment of Physician Assistants 345

1812_Ch11_341-372.qxd  10/26/09  2:52 PM  Page 345



triaged to PAs had the panel’s medical criteria
been fully in effect. A number of conservative
assumptions were used in undertaking this
study. The theoretical construct was that the
following would happen: significant illnesses
such as cancer, renal failure, congestive heart
failure, and similar progressive illnesses
would be triaged away from PAs; all patients
would be given a choice of a physician or a PA
at the appointment; and no patient would be
seen more than twice consecutively by a PA
for the same diagnosis. PAs and physicians
would be assigned the same number of
appointments each day.

The research team found that the PA-
appropriate medical office rate, or delegability,
was 83% of the total in adult primary care 
during the study period (Record et al, 1981).
This sentence, “PAs can take care of 83% of all
primary care visits,” has become something of
an industry standard in medical workforce
research. Even when other studies have shown
that percent of primary care is higher, the 83%
figure persists to this day.

Because of the economy of scale, large medi-
cal practices seem to be more likely to use PAs
and NPs. These organizations, which include
HMOs, the Department of Veterans Affairs, the
military, and other vertically integrated sys-
tems, tend to experiment with new innovations
in labor and technology. The other organiza-
tional trend in these settings is that doctors
tend to delegate a larger percentage of medical
services. By studying 70 primary care teams,
Breslau and Novack (1979) found that a posi-
tive correlation occurs with size delegation. The
larger the size of the practice the more delega-
tion occurs. They found that delegation of tech-
nical tasks was greater by 24% and delegation
of patient care tasks to be 6% greater in large
medical organizations than in small office-
based practices.

In a study of the potential for PAs substitut-
ing nonphysicians for resident physicians at
two New York City hospitals, Knickman and
colleagues (1992) conducted a time-motion
study analyzing physicians’ clinical tasks
under two models: a traditional model in
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which the physician resident was the primary
medical manager and an alternative model 
in which a PA or an NP performed baseline
patient care monitoring. In the traditional
model, residents spent almost half of their
time on tasks they could not delegate. Under
the alternative practice model, only 20% of the
resident’s time was nondelegatable.

The results of the hospital substitution
study are applicable to many U.S. teaching
hospitals. One survey of 144 teaching hospi-
tals found that 60% of the medical directors
reported experience with PA or NP substitu-
tion in their hospitals. One-third of the hospi-
tal departments said they were planning 
to increase the number of PAs and NPs
(Riportella-Muller, Libby, & Kindig, 1995).
Cawley and Hooker (2006) found an increase
in PAs in hospital settings increased concur-
rently as resident hours were decreased. 

Van Rhee, Ritchie, and Eward (2002) com-
pared a sample of patients admitted to an
internal medicine service where cases were
compared between PA and teaching services.
A total of 16 PAs and 32 postgraduate resi-
dents (with 1 to 3 years of training) in the
internal medicine service were compared
over a 180-month period in the mid-1990s
(Exhibit 11-4). Resource use was measured
using direct costs expressed as relative value

units. The results revealed that PAs used fewer
ancillary services for pneumonia, stroke, and
heart failure. One of the conclusions was that
PAs may be more efficient than residents in
some hospital services.

Dhuper and Choksi (2009) demonstrated that
when PA hospitalists replaced medical resident
house officers, the results demonstrated that
patient satisfaction and quality of care between
the two groups remained unchanged. The case
mix of the two providers was the same and the
mortality rate during this 2-year study was sig-
nificantly lower than the preceding 2 years. The
authors concluded that the implementation of
PAs as hospitalists was relatively easy.   

Supervision 
Supervision is a state-legislated term that has
legal and economic implications. Competent
supervision is essential for quality of patient
care. However, sometimes restriction of dele-
gated tasks can slow down productivity, such
as interrupting the doctor to countersign all
prescriptions. Loss of physician productivity
can also occur if the employer’s administra-
tive tasks mean every chart needs to be
reviewed and countersigned. How much time
is devoted to supervision depends largely on
the PA-physician relationship, yet little study
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EXHIBIT 11-4
Summary of Sampling Scheme, Comparing Physician Assistants to Internal Medicine Residents 
on a Random Assignment of Patients to Two Separate Wards: January 1994–July 1995

Diagnosis-Related Group Initial Sample Size Number (%) Length of Sample Size (%)
Expired Stay Outliers (%) for Study

PA Resident PA Resident PA Resident PA Resident

Cerebral vascular 
accident/stroke 87 139 7 (8.0) 16 (11.5) 13 (16.3) 17 (13.8) 67 (77.0) 106 (76.3)

Pneumonia 126 132 16 (12.7) 6 (4.5) 16 (14.5) 15 (11.9) 94 (74.6) 111 (84.1)
Acute myocardial infarction, 

discharged alive 38 39 0 (0) 0 (0) 1 (2.6) 2 (5.1) 37 (97.4) 37 (94.9)
Heart failure 170 171 11 (6.5) 7 (4.1) 29 (18.2)* 14 (8.5) 130 (76.5) 150 (87.7)
Gastrointestinal hemorrhage 91 118 2 (2.2) 0 (0) 8 (9.0) 8 (6.8) 81 (89.0) 110 (93.2) 

*P < 0.05 according to chi-square test. 

Data from Van Rhee, J., Ritchie, J., & Eward, A. M. (2002). Resource use by physician assistant services versus teaching services. Journal of the
American Academy of Physician Assistants, 15(1), 33–38, 40, 42 passim. 
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has been devoted to this important function.
In 1992, the Department of Veterans Affairs
surveyed approximately 100 supervising
physicians of PAs and NPs (Alexander &
Lipscomb, 1992). The average time assigned as
the supervisor of a PA or NP in this system
ranged from 9.2 to 16.1 hours per week based
on a work week of approximately 30 hours of
direct patient care (Exhibit 11-5). Although
assigned the role of supervising the PA or NP,
the supervising physicians were also engaged
in patient care, usually in the same setting.

In one large HMO that employed PAs and
NPs, the supervising physician’s patient load
was decreased by 10% per day. As a result,
administrative time was inserted into the
physician’s schedule to compensate for super-
vising the PA or NP and reviewing medical
records used by the PA or NP (Hooker &
Freeborn, 1991).

Consultation 
Consultation is the PA’s decision to request a
physician’s assistance in a specific medical
office visit. It differs from delegation, which is
the doctor’s decision to assign to the PA some
subset of the physician’s service. The consulta-
tion can be a part of the total delegated medical
office visits for which the PA is responsible. 

The consultation rate is the number of con-
sultations of any kind over the total number of
visits assigned to the PA in a given time. Many
circumstances determine a consultation rate,

and consultations can take many forms, with
varying time and cost results. For example,
signing a prescription, verifying a radiograph
finding, or approving a proposed medical
management plan may take the PA’s supervi-
sor only a minute or two, but if a complicated
case needs to be reviewed and the doctor
needs to examine the patient, the consultation
will take more time (Exhibit 11-6). The more
time the physician spends consulting with the
PA, the less time the physician has for his or
her own tasks, thus decreasing the overall pro-
ductivity of the PA-physician team. Another
factor influencing consultation rate and dura-
tion is the experience of the PA. Generally
speaking, a newly graduated PA will seek
more consultations from a physician than a PA
who has been practicing primary care for 
20 years. Scope of practice as defined by a par-
ticular state may also influence consultation
rates. One of the areas of inefficiency was to be
a PA employed in a state that limited PA pre-
scribing or dispensing. In this case, the PA had
to consult with the physician on every patient
who needed a prescription.

Consultation rates may be closely related to
the level of delegation in a certain specialty or
if the doctor wants to use the PA as his or her
personal assistant. In other circumstances,
willingness to delegate a broad range of ser-
vices to a PA may be based on the assumption
that consultation will be infrequent or that the
PA needs little supervision. Other factors
affecting consultation rates include the PA’s
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EXHIBIT 11-5
Physician Survey Mean Responses to Questions on Supervision of Physician Assistants and Nurse Practitioners

Physician Supervises

PAs (N = 75)* NPs (N = 34)*

Hours/week physician spends in direct care 33.0 29.7
Hours/week physician assigned to supervise the PA/NP 16.1 9.2
Percent time PA/NP takes first call for physician 20.2 26.4
Percent time supervision involves overseeing medical procedures 23.7 27.2
Checking orders with PA/NP 25.7 41.5
Other activities 50.6 31.3 

*Number of responding physicians. 

Data from Alexander, B. J., & Lipscomb, J. (Eds.). (1992). Physician Staffing for the VA. Washington, DC: National Academy Press.  
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relationship with the physician, the proximity
to the physician (e.g., next door, down the hall,
or upstairs), time, availability, and the patient
mix. When the PA and physician share an
office, the rate is undoubtedly higher than
when they are separated by distances and office
layouts that inhibit formal and informal consul-
tations. Because consultations are usually infor-
mal, little has been documented about PA
consultation rates. Time-motion studies docu-
menting every minute of a physician-PA rela-
tionship would need to be conducted over a
prolonged time to understand the importance
of this labor assessment (Record et al, 1981).

Clinical Productivity 
One of the first economists to study PA labor
defined productivity this way:

In theory, productivity is a simple concept: it
measures changes in the total output that
occur when small changes are made in one
factor of production, with all other factors
and circumstances held constant. Because
these conditions can be met in the real world
only rarely, productivity numbers are almost
always rough estimates. Certainly that is the
case with respect to [PAs]. (Record et al, 1981)

The findings on PA productivity reflect the
changing policy concerns of the U.S. health-
care system. Initially, emphasis relied on doc-
umenting increased access to solo practice
services in rural areas. Later investigations

focused on costs and delegation in organized
healthcare settings. An important contribution
of health services research has been identify-
ing the multifaceted effects of PAs on clinical
productivity, meaning the overall output of a
clinic or medical office when a PA is added to
the medical staff. A common measure of pro-
ductivity, one that can positively affect access
to health care, is the number of patient visits
performed in a clinical setting. The next ques-
tion is whether the productivity of PAs com-
pares favorably with that of physicians.

In virtually every study on productivity,
PAs compare favorably with physicians
(Crandall et al, 1984; Scheffler et al, 1996). In
fact, there is evidence in some settings that
PAs see more patients per unit time than
physicians (Hooker, 1986; McCaig et al, 1998).
PA productivity can be compared with physi-
cian productivity in two other ways: (1) on the
basis of tasks PAs are qualified to perform,
and (2) on the full range of tasks performed by
a physician. The comparison of the range of
these tasks is sometimes known as the func-
tional delegation (Record, 1981a). For most
practices, depending on the degree of task del-
egation, practice case mix, the healthcare
delivery system, the context in which the PA
performs the clinical service, and institutional
policy, the use of PAs results in higher clinical
productivity rates.

Nine medical practices that employed PAs
were compared with control practices. The
researchers found that the physician-PA team
practices increased daily clinical productivity
4.4% (as measured by the number of office vis-
its), whereas the control practices increased
only 1.3% during the same time (Golladay,
Miller, & Smith, 1973). Another study assessed
the impact of a PA on the distribution of physi-
cian time in a small practice. After a PA was
employed in primary care, a larger proportion
of physician time was spent seeing older
patients and seriously ill, hospitalized patients
and communicating with patients (Nelson,
Johnson, & Jacobs, 1977). 

A small-scale study of the cost-effectiveness
of nonphysician healthcare providers includ-
ing PAs was conducted in another type of
ambulatory care setting. This report describes
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Photo courtesy of the American Academy of Physician Assistants.

EXHIBIT 11-6
Physician-Physician Assistant Consultation
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the performance of four PAs and NPs and five
family practice physicians, comparing meas-
ures of the practice costs of both types of
healthcare providers working in a student
health clinic, a type of prepaid system, and in
a fee-for-service family practice clinic. Total
hours worked, numbers of patients seen, rev-
enue generated, and provider salaries were
collected for the nine primary care providers
over 49 weeks. In the student health clinic, the
average cost for salaries to the clinic for each
patient visit was $5.49 for NP and PA services,
whereas it was $8.53 for each visit to the
physician. In the family practice clinic, rev-
enue generated per dollar of salary was $2.68
for NPs and $2.62 for family physicians
(Hansen, Stinson, & Herpok, 1980).

Mathematical models have been developed
to explore the most efficient contribution of
healthcare personnel in different settings. The
settings include private group practices, urban
medical centers, military settings, and man-
aged healthcare settings such as HMOs
(Golladay, Miller, & Smith, 1973; Zeckhauser
& Eliastam, 1974; Schneider & Foley, 1977;
Cyr, 1985; McCaig et al, 1998; Ortiz et al, 2000)
and tertiary care centers (Harbert, Shipman, &
Conrad, 1994). Such models provide the docu-
mentation for the clinical productivity of PAs,
with estimates ranging from 50% to 95% of
physician productivity (where physician pro-
ductivity equals 100%). These organizational
and economic theories and carefully docu-
mented empirical approaches are similar in
their assessment of PA clinical productivity.
Hooker (1993) studied the hourly, daily, and
annual productivity of PAs, NPs, and physi-
cians in the primary care departments of inter-
nal medicine, family practice, and pediatrics
and found that on an annual basis PAs see
more patients than doctors in the same
amount of time (29%). This difference is due in
part to PAs being primarily outpatient based,
whereas physicians had hospital or adminis-
trative responsibilities that took them away
from the medical office (Exhibit 11-7). Patient
visits to physicians and PAs tended to be sim-
ilar in reason for visit in 90% of cases (the
functional delegation level) but differed in ill-
nesses associated with a hospitalization, such

as for acute cardiac illnesses, cerebral acci-
dents, and cancers (Hooker, 1993).

Whereas some practices employ PAs to
meet increasing demand, others employ them
to relieve physicians of excess workload.
Some authors noted that after practices hired
PAs, more patients in the practice were seen
by appointment and more patients in the prac-
tice had specific plans for follow-up visits,
suggesting more efficient patient flow (Kane 
et al, 1978; Kane, Olsen, & Castle, 1978; Olsen,
1978). Other researchers reached similar find-
ings, which are displayed in Exhibit 11-8.

PA clinical productivity compares favorably
with productivity levels of physicians, particu-
larly in organized ambulatory care practice set-
tings that use team approaches and structured
division of medical care staffing. Although it
seems likely that similar levels of PA clinical
productivity exist for PAs working in other
types of patient care settings, performance
measures in newer practice areas, such as inpa-
tient hospital settings, have not been per-
formed. Additional studies examining levels of
PA clinical performance characteristics are
needed because the content of clinical care (the
specific medical tasks) delivered by PAs differs
within various clinical settings. It would be
useful to know the number, content, and
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EXHIBIT 11-7
Physician Assistant Clinical Productivity 
in an HMO Setting

Department Patients Patients 
per Hour per Day

FAMILY PRACTICE
Physician 2.39 17.4
PAs 2.61 19.0 

INTERNAL MEDICINE
Physician 3.10 22.5
PAs 2.97 21.5 

PEDIATRICS
Physician 3.14 16.5
PAs 3.07 22.3 

Data from Hooker, R. S. (1993). The roles of physician assistants and
nurse practitioners in a managed care organization. In D. K. Clawson
& M. Osterweis (Eds.), The Roles of Physician Assistants and Nurse
Practitioners in Primary Care. Washington, DC: The Association of
Academic Health Centers. 
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patient outcomes of clinical services of PAs
compared with those of physicians.

One of the many variables that is difficult to
control in comparing productivity of PAs in
different settings is the population base. Many
significant differences exist between groups of
PAs depending on the work setting, type of
specialty, or years of experience. However,
interesting findings emerge when some of
these data are aggregated. Using data collect-
ed from the 1995 American Academy of
Physician Assistants (AAPA) membership
census, Kraditor (personal communication,
1996) examined the productivity of PAs in
terms of number of outpatients seen per day,
controlling for a number of variables. 

Exhibits 11-9 and 11-10 present summary
statistics on these measures of outpatient pro-
ductivity for groups of PAs defined in terms of
work setting, years of experience as a PA, and
field of practice. All analyses used only data
for PAs who reported being in full-time clinical
practice and working for a single employer.
Findings from this study include a statistically
significant difference observed in the number
of outpatients seen per day by work setting,
with the largest differences reflected by PAs
working in military facilities or correction
facilities. When data on years of experience are
examined, PAs with more experience see more
patients per day than PAs with less experience.
Field of experience also seems to make a 
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EXHIBIT 11-8
Physician Productivity When a Physician Assistant Is Added to the Clinic

Study by First Author (Year of Publication) PA-Physician Ratio Productivity (%)*

Hooker (1993) 1:2 110.0
Cyr (1985) 1:1 80.1
Greenfield et al (1978) 1:1 92.0 

*Productivity is defined as the percentage of patients seen in an outpatient setting compared with a physician’s patient load. 

EXHIBIT 11-9
Outpatient Visits of Physician Assistants per Day by Work Setting, 2008

Specialty No. of PAs in Practice Mean Visits to a Typical PA per Week

Family/general medicine 20,554 88.8
General internal medicine 4,302 71.7
Emergency medicine 7,817 83.9
General pediatrics 1,891 94.2
General surgery 1,609 56.9
Internal medicine: cardiology 2,348 62.9
Other internal medicine subspecialities 5,310 59.9
Pediatric subspeciaties 1,311 53.0
Surgery: orthopedics 5,776 69.7
Surgery: cardiovascular/thoracic 2,134 41.7
Neurosurgery 1,457 52.5
Other surgical subspecialities 4,606 60.6
Obstetrics/gynecology (women’s health) 1,723 69.4
Occupational medicine 1,974 80.4
Dermatology 2,872 102.2
Other 8,118 65

Data from American Academy of Physician Assistants, Research Division, 2008. Based on PAs reporting outpatient visits but no inpatient or
nursing home visits. Data collected on the 2008 AAPA member census. 
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difference in terms of patients seen per day.
The largest differences are found in emer-
gency medicine, in which PAs report seeing
24.6 patients per day on average. Although
these statistics are outdated they do reflect rel-
ative productivity of PAs. 

When the PA work week was examined 
10 years later (2007), the vast majority of PAs
reported working an average of 44 hours 
per week. They reported, on average, seeing the
following number of patient visits per week:
general pediatrics (97), family medicine (90),
and emergency medicine (88) (AAPA, 2007a). 

The extent of PA productivity cannot be
determined without reference to an array of
interdependent variables, which, assuming
that all of them can be identified, are difficult
to evaluate. The classic conceptualization of
how productivity should be measured—by
observing what happens to total output when
small homogeneous units of one input (in this
case the PA) are added while other inputs and
the larger context are held constant—is diffi-
cult to measure in a big practice and virtually
impossible in a small one.

EDUCATIONAL COSTS 

The cost of PA education in the United States
varies widely and is influenced by many
variables: public versus private school,
undergraduate versus graduate, duration,

and type of institution (community college
vs. academic health center). For example, in
2000 the first-year tuition for a PA education
ranged from $3,800 in the University of 
Texas system to $38,000 for the PA/MPH pro-
gram at George Washington University in
Washington, DC (Hooker & Warren, 2001). In
comparison with medical student educa-
tional costs, however, the overall expense of
PA training is relatively low. The average
total cost for educating a medical student in
2008 is more than $150,000 (for residents of
the state) in tuition on average; the tuition
cost for educating an osteopathic medical
student is estimated at $45,600 (Liaison
Committee on Medical Education, 2001). 

Student Costs 
Student costs of a PA education include tuition
and fees for the program, as well as required
expenses such as medical equipment and text-
books. Also factored into student costs are the
opportunity costs associated with pursuing
PA education. 

Tuition and Fees 
A student draws tuition from a number of
sources, including personal income, family
income, debt, and/or financial aid. Although a
large number of PA students receive some
type of financial aid, it is usually in the form of
loans that must be repaid upon graduation. 
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EXHIBIT 11-10
Mean and Standard Deviation of Outpatient Visits per Day by Years of Experience

Years of Experience No. of Respondents Mean SD

Less than 1 139 18.6 7.2
1–3 821 20.8 8.8
4–6 505 21.9 10.1
7–9 341 21.2 8.5
10–12 410 21.6 8.6
13–15 371 22.5 10.2
16–18 343 22.8 10.5
More than 18 296 23.3 10.3
TOTAL 3,226 21.7 9.4

Data from American Academy of Physician Assistants, Research Division, 1996. Based on PAs reporting
outpatient visits but no inpatient or nursing home visits. Data collected on the 1995 AAPA member census. 
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To assess the economic burden that PA
students assume when they begin the educa-
tion process, Hooker and Warren (2001)
showed how PA programs compared in
terms of tuition. Drawing from the theory of
human capital, the authors looked at indi-
vidual decisions regarding education and
training. Although educational decisions can
be influenced by love of learning, desire for
prestige, and various other preferences and
emotions, human capital theorists find it
useful to analyze a schooling decision as if it
were part of a business plan. The optimal
length of education, from this point of view,
is the number of years of school needed until
the marginal revenue (in the form of
increased future income) of an additional
year of schooling is exactly equal to the 
marginal cost. 

Data from 126 PA programs were analyzed.
The total tuition cost of a PA education in 2000
ranged from $4,370 to $69,258. The mean cost of
a publicly funded education was $14,366 and a
private education was $38,846. At the time of
this study, there were 58 master’s programs
and 68 undergraduate programs (bachelor’s or
certificate). The tuition burden of a master’s
program track was, on average, $32,531 
(median $36,075; range $6,160 to $69,258) ver-
sus $22,685 (median $23,437; range $4,370 to
$48,195) for an undergraduate track. The size of
the entering class differed by type of institu-
tion. Private institutions averaged 40 (median
36; range 12 to 100) students per entering class,
whereas public institutions averaged 35 stu-
dents (median 32; range 10 to 80).

Because private institutions are believed to
have more direct costs than public institu-
tions, the total tuition revenue stream that a
PA program would generate from the entering
class was calculated. The gross tuition for 
the entering class for all 126 PA programs in
2000 was calculated as $61,385,864. For the 
57 PA programs in public institutions, this
averaged $251,293 (median $220,000; range
$37,493 to $1,131,429). Gross tuition for the 
69 classes entering private institutions aver-
aged $682,060 (median $620,813; range $68,000
to $1,715,000). 

The cost of a PA education shows almost a
$65,000 difference from the least expensive
tuition to the most costly in 1999. This sixteen-
fold difference is found between public and
private institutions, with state-supported pro-
grams being less expensive, on average, than
private programs. Although this difference
does shrink to a twelve-fold difference when
duration of education is held constant, the 
difference still demonstrates a remarkable
market demand for PA education. It also rep-
resents a large differential in the expected eco-
nomic return to the educational investment
(Hooker & Warren, 2001). 

Respondent PA programs to the 2007–
2008 PAEA survey estimated student tuition
and educational expenses of PA classes enter-
ing programs in 2007 for the entire length of
the program. These results are shown in
Exhibit 11-11. (Incidental costs refer to living
expenses, transportation, housing, food, etc.)

On average there was a $8,631 difference
between state resident and nonresident tuition
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EXHIBIT 11-11
Tuition and Expenses of Physician Assistant Students, 2007

Mean Range N Standard Deviation

TUITION FOR ENTIRE PROGRAM 
Resident (state) student* $48,649 $11,362–$101,324 108 $22,007
Nonresident student $57,280 $17,500–$101,324 106 $17,560
Books, fees, and equipment $6,798 $950–$134,000 106 $14,711

*Students who live in the state where their publicly funded program is located usually pay a discounted rate over those from out of state. Private programs
generally do not charge a differential fee. 

Data from Physician Assistant Education Association. (2008c). Twenty-Forth Annual Report on Physician Assistant Educational Programs
in the United States, 2007–2008. Alexandria, VA: Author. 
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among the 108 programs responding to the
2007 PAEA survey.  Expenses associated with
books, equipment, and fees averaged $6,798
per student for the entire professional train-
ing. The total expenses incurred by the typical
student averaged $55,447 for residents and
$64,078 for nonresidents. Tuition increased, on
average, 9.4% per year over the past 21 years
(PAEA, 2007).

Additional Student Expenses 
PA programs were surveyed in 2008 to deter-
mine what purchases they require students to
make. Medical equipment, supplies, and text-
books were required by more than 90% of the
programs (Exhibit 11-12). Laptops and PDAs
were required by about one-third of the
responding programs. Fewer than 20% of pro-
grams required their students to purchase
medical software or assessment materials.
Other major purchases by students are shown
in Exhibit 11-13.

Opportunity Costs 
What is the rational trade-off between going
on to graduate school and becoming a PA or
remaining in one’s current career? Because the

cost of becoming a PA is more than the cost of
tuition, economic reasoning for such a decision
needs to include many factors. When these fac-
tors are aggregated, the result is an opportunity
cost. Opportunity decisions are made every
day, although they are not always made con-
sciously or articulated. The economist puts a
monetary value on this behavior as a means to
calculate the trade-offs an individual makes. 

When economists refer to the opportunity
cost of a resource, they are referring to the
worth of the next-highest-valued alternative
use of that resource. If, for example, a person
spends time and money going to a movie, they
cannot spend that time at home reading a
book, and technically cannot spend the money
on something else. If the next-best alternative
to seeing the movie is reading the book, then
the opportunity cost of seeing the movie is the
money spent plus the pleasure you forego by
not reading the book. The opportunity cost of
a PA education is the cost of a vocation fore-
gone in order to obtain the education to
embark on another career. It includes not only
the tuition but also the earnings one would
have if one remained a physical therapist or a
paramedic instead of attending PA school. 

354 PHYSICIAN ASSISTANTS: POLICY AND PRACTICE

0 10 20 30 40 50 

Percent 
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96.1% 
Medical equipment and supplies  

(e.g., stethoscopes, reflex hammers) 

94.1% Textbooks 

35.3% Laptops 

33.3% PDAs 

19.6% Medical software 

17.6% Assessment materials 

9.8% 
Other (included lab jackets, other

software, home computers,
PACKRAT, and access to patient

tracking program)

Data from Physician Assistant Education Association. (2008b). PA Programs’ Purchasing Power Survey. Alexandria, VA: Author.

EXHIBIT 11-12
Student Purchases Required by Physician Assistant Programs

1812_Ch11_341-372.qxd  10/26/09  2:52 PM  Page 354



The only study on opportunity costs of a PA
education was undertaken by Philpot (2005),
who examined the return to society by
National Health Service Corps (NHSC) schol-
ars who received training as PAs or NPs. By
examining recipients of NHSC scholarships
between 2003 and 2006 he was able to identify
the payback potential between these two
providers. The major findings were that 
(1) scholars repaid society’s investment within
19 years after graduation, (2) PA scholars gen-
erated more tax revenue than NPs, (3) time to
repayment was highly dependent upon schol-
arship debt, (4) NP students were required to
forego an average of $5,216 more potential
income than PAs during their training. The
service period of NHSC scholars was not con-
tingent on the amount of money invested in
their scholarship (Philpot, 2005). 

Makinde and Hooker (2009) examined the
opportunity cost of a clinically active PA in 
his part-time studentship to obtain a doctorate 
in health sciences from Nova University
(2004–2008).  This activity was spread out over
4 years and involved traveling to and from the

university one to two times a year, tuition for
online courses, purchasing texts, and other
incidentals. In the aggregate, this individual
was able to take vacations and extended week-
ends without having to take time off. The cost
in 2008 dollars was $40,544 (Exhibit 11-14).  

This case illustrates some economic trade-
offs required for obtaining a higher degree. The
value of earnings over a lifetime vary according
to whether the time forgone involves lost
wages or lost leisure. Personal career satisfac-
tion and status are social benefits of such an
endeavor but are also elusive attributes not eas-
ily captured in social research. What does the
investment of a terminal degree such as a tech-
nical doctorate (DHSc) bring to the individual?
Perhaps salary increases, administrative roles,
independent research, or prestige. How this is
weighed over a lifetime will depend largely on
where the individual starts.

State Funding of Higher Education 
State funding for higher education is related to
the various policies the specific state is trying to
promote. For example, in an effort to promote
economic policies, states offer educational
opportunities so that citizens will become edu-
cated, obtain higher paying jobs, and return
something to the state in the form of higher tax-
able revenue. Although this approach is effec-
tive for undergraduate education, it is not 
necessarily the case with PA education. The
debt incurred during PA education in terms of
the opportunity costs (the income one foregoes
and the debt one accumulates to obtain a high-
er paying degree) seems quite high for many
programs. Many PA students are embarking on

CHAPTER 11 ! Economic Assessment of Physician Assistants 355

EXHIBIT 11-13
Other Major Purchases by Students

! PACKRAT
! Health insurance
! Malpractice insurance 
! Transportation, parking, dues, etc. 
! Housing at rotation sites 
! Leasing fee for equipment/lab fees 
! High speed Internet access 
! Course manuals 
! Scrubs
! Advance cardiac life support certification
! Lab coats 
! Infection control certification 
! Basic life support certification 
! Memberships 
! Clearances 
! Patient tracking program access

Note: Items in italics had multiple entries.
Data from Physician Assistant Education Association. (2008b). PA
Programs’ Purchasing Power Survey. Alexandria, VA: Author.

EXHIBIT 11-14
Clinical Physician Assistant Obtaining 
a Doctoral Degree Costs

Item Cost

Tuition $28,260
Books, fees, housing, car rental, 

incidentals, etc. $12,284
TOTAL $40,544 

Data from Makinde, J. F., & Hooker, R. S. (2009). PA doctoral degree
debt. ADVANCE for Physician Assistants 17(3), 30–31.
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a second career. The return rate for some of the
high-end PA educational programs may never
be realized if a well-paying job is abandoned to
become a PA student.

However, the potential benefit of state-
supported education of PAs is that residents are
then more likely to attend a state-supported
school, thus remain in the state and offer a return
to state taxpayers for their investment in higher
education (Baer, Geslera, & Konrad, 2000).

Institution Costs for Physician Assistant
Programs 
What are the costs associated with starting
and sustaining a PA program? These questions
are at the heart of educational economics and
are part of human investment. The students and
the institution they attend are like firms—
investing today for a return tomorrow. They
are considered investments in human capital.
Because these factors may be thought of as
capital investments, the rate of return (educa-
tional costs) is viewed as an investment rather
than the depletion of a resource. 

Costs to Inaugurate a Physician Assistant
Program 
The cost to start up a PA program is expensive
regardless of institution. Furthermore, costs are
not easy to calculate because the analysis
includes a number of variables and a number
of unknowns. Some of the variables to consider
are the following:

! Culture of the institution
! Whether the instititution is a medical

school or a health sciences–based 
institution

! Whether the institution is private or pub-
lic (private institutions have fewer rules
and policies than public institutions, but
have to fund internally; public institu-
tions have more layers of administration
and more policies and accountability, but
may be eligible for state or provincial
funds for start-up)

! Classroom and office space available
! Cost of faculty and supportive staff
! Cost of facilities such as clinical laborato-

ries, simulations, and cadaver or autopsy
laboratories

! Cost of a medical library
! Clinical education needs, such as clinical

sites in the region and transportation and
per diem cost for transportation, lodging,
and meals for remote sites 

To calculate start-up costs of a PA program
a prototype PA program was created. PA edu-
cational trends over 5 years (2002 to 2006) and
program costs were analyzed. The costs were
part of data collected on 120 programs by the
PAEA’s annual survey. An institutional cost
model was constructed. Built into the model
were a set of assumptions of the program
based on the experiences of the authors in con-
sulting with new PA programs and the antici-
pated format of a new PA program in the year
2010 (Exhibit 11-15). 

One of the assumptions built into this
model is the purchase of clinical sites for clin-
cal experience. Most American programs do
not purchase clinical experiences, but pro-
grams outside of the United States do. A trend
has emerged in which a few PA programs
compensate their preceptors at $1,000 per 
40-hour week, and others are likely to follow
(Zayas, 1999; Kuttler, 2007b). 

Because of the many variables not account-
ed for, we recommend setting aside a reason-
able amount—2.2 million U.S. (2008) dollars—
for the first 24 months of development prior to
the first class entering the classroom. These are
direct costs based on a public institution with
a concentration in the health sciences. 

Program Budgets and Expenses 
In terms of the reported program budget, the
cost of training the average PA student for 
1 year of professional training can be roughly
estimated by dividing the program budget by
the total number of students enrolled. Thus, for
the 2005 academic year, the cost for the typical
program was approximately $11,320 to educate
each student (mean budget of $990,527 divided
by an average enrollment of 87.5 students/
program at 27 months per student). 

The mean total annual budget of 100 PA edu-
cational programs in 2006 was $873,977. There
were wide ranges of total budgets ($105,598 to
$2,993,000), depending on the size of the 
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student body and the region of the country. The
average cost per program to educate a PA stu-
dent in 2006 was estimated to be $11,320 a year,
a slight decline from the $11,500 figure reported
in 2001 (Simon, Link, & Miko, 2001). The esti-
mated cost per student is based on number of
students enrolled and reported “program”
budget. It should be noted, however, that these
figures may exclude the following:

! Overhead costs provided by the institution
! Faculty, other than “core” program faculty

(e.g., basic science faculty) that are sup-
ported by their respective departments 

! Preceptors responsible for the clinical
training of PA students 

The primary source of internal financial
support for most programs is the sponsoring
institution. Based on 91 programs, they aver-
aged $504,324 (median $476,000; SD $394,482;
range $25,000 to $2,993,000). Federal grant
awards to programs during 2000 ranged from
$15,000 to $600,000, averaged $154,834 per
program, and accounted for 18% of the total
budget. Over the last decade when federal
funding levels have remained constant at
roughly $5 million a year, greater levels of
internal support from sponsoring institutions
have enabled programs to sustain operations
and develop some measure of self-sufficiency.
Other sources of support come from state
grants (averaging $168,900 per program),
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EXHIBIT 11-15
Institutional Start-Up Costs for a Physician Assistant Program: Year 0–Year 6

ASSUMPTIONS
Existing building space
24 months from concept to first day of class
24-month program
20 students for first year 
Add 5 students per year for 5 years: cap at 40 students per entering class
Sustain at 40 students per year
6 students per faculty
2 support staff per 10 faculty
Purchase clinical rotations at $1,000 per week per student (second year students) 

Year Activity Costs (U.S. $, 2008)

0 Develop idea, assess needs, consensus meetings, travel, engage consultants, etc. 200,000
0.5 Employ project officer, education officer, finance officer. University leadership are 200,000

brought on board and all are involved in many meetings. 
1 Employ three faculty members and two staff (program director, medical director, 1,200,000 

academic coordinator, clinical coordinator) to organize curriculum. Have meetings 
and conferences. Recruit, travel, and enroll students. 

2 Class I – 20 students 600,000
Employ additional faculty.

3 Class I – clinical rotations 1,200,000
Class II – 25 students

4 Class I – graduates 1,200,000
Class II – clinical rotations
Class III – 30 students

5 Class II – graduates 1,200,000
Class III – clinical rotations
Class IV – 35 students

6 Class III – graduates 1,200,000 
Class IV – clinical rotations
Class V – 40 students
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research grants, program projects, hospital
services, and practice plans (PAEA, 2007). 

PA programs are periodically surveyed on
their purchasing power and preferences. In
2008, a total of 139 program directors were
surveyed; 53 responded (38%). PA programs
spend an average of $32,488, primarily on the
following five categories:

! Medical equipment and supplies
! Textbooks and other publications 
! Nonmedical equipment such as laptops,

personal digital assistants (PDAs), and
smart boards 

! Software 
! Other major purchases 

For the same categories, average student
spending per program (for all students in the
professional phase, a mean of 64) was $350,692.
Exhibit 11-16 shows details of spending pat-
terns of these programs and their students. 

Other program purchases commonly
reported by programs included simulators,
training models, cadavers, office and class-
room furniture, patient actors, and Physician
Assistant Clinical Knowledge Rating and
Assessment Tool (PACKRAT) standard exami-
nation fees. Technology, insurance, and con-
sultation fees were also mentioned by some
programs (Exhibit 11-17).

Programs were asked about major purchases
planned for the next 3 years. Nearly two-thirds
of the responding programs were planning to
purchase clinical training models, simulators,

etc. in the next 3 years, and one-half of these
programs have assessment materials in their 
3-year purchasing plan. Exhibit 11-18 shows
details of other planned purchases. 

Efficiency of Physician Assistant
Education 
The theory side of educational economics asks
whether PA education is efficient. As America
increases its medical education system output
in order to deliver more physicians, the effi-
ciency of modern medical education comes
into question. Does it require 7 or more years
to adequately prepare physicians for a gener-
alist role, particularly when PA education has
shown that a similar task can be accomplished
in far less time? 

The seminal notion of Eugene Stead more
than 60 years ago that gave rise to the PA profes-
sion concept was that physician education was
too long and that medical education was dis-
torted in its mission. Medical education, then 
as now, is characterized by a reductionist
approach, where research and a singular biolog-
ic focus crowds out teaching, caring for patients,
and addressing broader public health issues.
Critics have called for a fundamental redesign
of the content of medical training by, for exam-
ple, placing greater emphasis on the social, 
economic, and political aspects of healthcare
delivery and noting that “in academic hospitals,
research quickly outstripped teaching in impor-
tance, and a ‘publish or perish’ culture emerged
in American universities and medical schools.” 
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EXHIBIT 11-16 
Physician Assistant Program and Student Spending, 2008

Medical Equipment Textbooks and Nonmedical Equipment Software Other Major
and Supplies (e.g., Other Publications (e.g., laptops, PDAs, Purchases

stethoscopes, reflex  smart boards)
hammers)

PROGRAM SPENDING
Mean $5,811 $3,202 $8,069 $2,998 $12,408
Median $1,000 $1,000 $2,000 $2,500 $0 

STUDENT SPENDING* 
Mean $1,211 $2,408 $2,402 $70 $405
Median $2,774 $5,503 $11,121 $130 $1,579 

*Per student.  

Data from Physician Assistant Education Association. (2008b). PA Programs’ Purchasing Power Survey. Alexandria, VA: Author. 
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“Research productivity remains the metric
by which faculty accomplishments are judged.
Today’s subordination of teaching to research,
as well as the narrow gaze of American med-
ical education on biologic matters, represents
a long-standing tradition” (Cooke et al, 2006).
Existing models that make the process shorter,
more focused on the needs of society, and thus
more efficient, deserve greater consideration.

These tenets comprise the heart of PA educa-
tional programs.

Many PAs participate in a 2-year post-
bachelor education program, as compared
with a 7-year post-bachelor program for
internists, pediatricians, and family practice
specialists. PAs receive much of their training
on the job, having moved on with their 
lives and minimized their educational debt. 
In many practice settings, PAs and their 
nursing counterparts, NPs, function semiau-
tonomously. Kindman (2006) asks: “Two years
or 7 years—what can allopathic and osteo-
pathic medical education learn from that?”

PA education has shown us that it is possi-
ble to train healthcare providers who are 
capable of most of the functions required of a
generalist provider in a short timeframe.
Harvey Estes, a major shaper of the profession
during its first two decades, said, “The educa-
tional system producing physician assistants
is more advanced, efficient, and cost-effective
than that producing physicians” (1993).

Validation of this aspect of efficiency in
education is seen in the choices that young
people are making in terms of selecting health
careers. Most faculty in PA education are
familiar with the candidate who has the grade
point average high enough to be admitted to
medical school who chooses to enter PA train-
ing. These applicants have weighed the
option related to the professional rewards and
the length of training and have selected the
PA profession. Estes and other contempo-
raries believed that medical educators must
consider and incorporate the lessons learned
from PA education and the profession itself
(Estes, 1993). For example, Stead believed
undergraduate medical education could be
restructured to allow entering students to
select a generalist track that would involve a
shorter period of training versus a specialist
track (Stead, 2001). 

Comparing Physician Assistant and
Medical Education Costs 
Theoretic economic projections of the cost sav-
ings that could accrue under optimal condi-
tions of nonphysician use are considerable,
perhaps as much as $4 to $5 billion for PAs
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EXHIBIT 11-17
Other Major Purchases by Physician Assistant Programs 

! Simulators, training models
! Charting desks 
! Cadavers
! Diagnostic lab set up (exam tables, paper and

supplies, blood pressure monitors, x-ray readers,
desks, and lights)

! PACKRAT/Standardized exam fee
! Dry erase board 
! Office furniture
! Wireless ports and electrical work to support laptops

on student desks
! Classroom furniture
! Screens for projection 
! Maintenance supplies 
! Sonic foundry 
! Casting supplies 
! AV LED projector system 
! Sutures 
! Uniforms 
! Needles 
! Consultation for developing software for clinical

rotations
! Linens 
! Malpractice insurance 
! Surgery tables 
! Student gas cards for travel to distant rural clinical

training sites
! Surgery scrub sink 
! Conference travel 
! Surgery lights 
! Storage cabinets
! Standardized patients and assessment/testing

materials

Note: Items in italics had multiple entries.
Data from Physician Assistant Education Association. (2008b). PA
Programs’ Purchasing Power Survey. Alexandria, VA: Author.
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alone. For physicians, the three education-cost
components are: 

! medical school costs, 
! graduate (resident) training costs, and 
! opportunity costs. 

The value of services to patients provided
during medical training is often debated.
There is a high cost of supervision and
decreased productivity (at least in theory)
because of this supervision, as well as staffing
costs, inefficiencies in care, and overhead.
Most economists tend to consider the value to
society during the resident years (postgradu-
ate years 1 through 3) as a net sum of zero in
internal medicine and family medicine. More
important, the opportunity cost (forgone
years of practice) is large during this training
period because “independent doctor” pro-
ductivity is delayed until after the period of
postgraduate training.

Because virtually no physician begins
practice after medical school graduation, we
must consider the cost of medical training as
7 years based on 4 years of medical school
and at least 3 years of postgraduate resi-
dency. A PA chooses a different path of edu-
cation that is approximately 2 years long. If

the medical student had chosen to be a PA,
practice income would have begun after 2 years
of professional training. Using the PA salary
rather than the potential income of a 4-year
medical school plus 3-year postgraduate-
trained physician, we can estimate the cost dif-
ferential of physicians and PAs.

Both the PA and the medical student start
approximately from the same place academi-
cally. The average PA student has a baccalau-
reate degree, as does the medical student.
Most have the same type of background with
varying combinations of academic course
work in their undergraduate years. Given the
overlapping training periods for doctors and
PAs, the opportunity costs for these two can
be calculated and compared.

In Exhibit 11-19 the PA and medical stu-
dents are assumed to begin education after
completion of 4 years of undergraduate study
(most enter medical school and PA school with
a baccalaureate degree acquired after 4 years).
The PA becomes fully productive after 2 years
of education and the physician becomes a
fully productive provider of care 5 years after
the PA. Using the labor economic assumption
that a provider is valued by his or her salary
level, and that the PA salary is $65,000, the PA
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0 5 10 15 20 25 

Percent 

30 35 40 45 50 55 60 65 

62.5%
Clinical training models, 

simulators, etc. 

50.0% Assessment materials 

43.8% Medical education 
software 

33.3% 
Electronic equipment, 

(e.g., smart boards) 

29.2% Program management 
software 

4.2% 
Other (includes furniture and 

electronic medical record software) 

Data from Physician Assistant Education Association. (2008b). PA Programs’ Purchasing Power Survey. Alexandria, VA: Author.

EXHIBIT 11-18
Major Physician Assistant Program Purchases Anticipated Over the Next 3 Years
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has delivered $325,000 ($65,000 ! 5 years)
worth of care before the physician begins
practice. This figure is defined as the opportu-
nity cost of additional medical education and
training for the North American doctor. It is
also the value of care that would have been
delivered to society had the medical student
chosen a PA training course.

Exhibit 11-19 also illustrates the opportu-
nity cost of additional medical education
and training. If direct training costs are
assumed to be approximately $30,000 for a
PA and $140,000 for a primary care allopath-
ic physician, the difference between the
physician and the PA in total training 
costs in 2008 may be calculated as $140,000 
minus $30,000, plus the protracted training
($140,000 – $30,000 + $325,000). The differen-
tial is nearly $435,000 per PA that society
gains by having a PA trained instead of a
physician. Put another way, the PA produces
$435,000 worth of patient care before the
physician begins practice.

If salary costs are used as a proxy for
employment costs, the physician-PA differen-
tial is $74,000 (the differences between the
average primary care salaries of $142,000 for
physicians and $65,000 for PAs). This means
the salary cost of a PA is 0.45 of a physician. If

it requires 10% of a physician’s time to super-
vise a PA, 10% of $142,000 should be added to
the cost of employing a PA. The PA-doctor
cost ratio as viewed by an employer would
then become $65,000:$156,000, or 0.42. When
Record and colleagues (1980) made the origi-
nal calculations using 1977 data, they found
the cost ratio of hiring a PA to be 0.38 based on
a wider disparity between PA and physician
salaries. Since that time both physician and PA
salaries have steadily climbed, and in 2008 are
closer to 0.50. 

COSTS OF PRACTICING PHYSICIAN
ASSISTANTS 

Cost implications of the use of PAs can be
viewed from three perspectives. The first is
that of the entrepreneurial doctor or medical
practice: Will revenue resulting from hiring a
PA exceed the additional costs of compensat-
ing the provider? Second, if market conditions
warrant, the focus is whether it is more desir-
able to hire a doctor or a PA. The third is the
societal concern: How to deliver high-quality
care at minimal cost? For many economists,
the social economic view is all that counts; no
matter where costs come from. In the end, all
costs are ultimately borne by society.

Employment Costs of Physician
Assistants 
A number of direct and indirect costs must be
considered when a PA is employed. These
costs include salary, benefits, malpractice
insurance, office space, equipment, support
staff, supplies, and other direct and indirect
expenses. Data on this subject are sparse,
although there is little to suggest that costs
other than compensation are different from
those associated with employing a physician.
Only one outcome study has been undertaken
demonstrating that a PA uses no more labora-
tory and imaging orders and drugs for an
episode of care than a physician (Exhibit 11-20)
(Hooker, 2002). Aside from anecdotal reports
suggesting that malpractice insurance may be
substantially less for the PA because the litiga-
tion rate is less than it is for physicians, there
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MD
student

PA
student

Cost/year

Years of training

$15,000

2

$35,000

Total $30,000

0 1 2 3 4 5 6 7 8

$140,000

4

PA

Yrs.

College

PA training

Medical school Residency

Practice

MDCollege

EXHIBIT 11-19
Cost Comparison of Physician Assistant and
Physician Training Programs in 2008 Dollars
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seems to be little to suggest that PAs lose any
of their cost-effectiveness by the way they
practice medicine.

In contrast to other costs, the income differ-
ential for PAs and physicians is clearly quite
large. Most PAs are employees and therefore
are salaried, whereas self-employed physi-
cians receive not only a stream of revenue for
their own services but also entrepreneurial
benefit from employing a revenue-generating
provider.

Salary Data  
Based on U.S. Bureau of Labor Statistics data
collected in 2008, $74,270 was the median
salary estimate for an experienced family
medicine PA in that year. The figure for a pri-
mary care physician in the same year was
approximately $149,850 (U.S. Department of
Labor, Bureau of Labor Statistics, 2008).
Therefore, the PA was at 0.50 of the salary of
the physician in primary care. This ratio has
fluctuated between 40% and 50% for 30 years.
The ratio is higher when using American
Medical Association (AMA) and AAPA data

and lower when using Bureau of Labor
Statistics data. Differences between the the
Bureau of Labor Statistics data and AAPA (or
AMA) data may be due to bias selection; pro-
fessional society members (such as doctors
and PAs with high salaries) are more likely to
join than those with low salaries. In 2009, the
AAPA estimates that the average annual
salary for a PA was $89,898.

What is more difficult to calculate is the ben-
efits associated with each type of employment
(doctor vs. PA). The doctor may be a partner of
a medical group, may have bonuses at the end
of the year, and different time-off arrange-
ments. The PA tends to be salaried and not a
partner in the practice. As information emerges
from various countries where salary and
income are more standardized and can be more
accurately accounted for, the differences may
be a more reliable gauge of worth of a career. 

Perquisites (Fringe Benefits) 
Although the compensation package (which
includes salary and benefits) of a PA may
differ monetarily from that of a physician
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EXHIBIT 11-20 
Multivariate Regression Cost Model Holding Different Valuables Constant While Examining 
for Differences Between Types of Providers

Provider N Total Cost Visit Cost Med Cost Image Cost Lab Cost

BRONCHITIS EPISODE COST
Physician 1,336 $234.74 $133.63* $96.42** $3.31 $1.37
PA 411 $224.13 $92.23* $125.74 $4.65 $1.50 

TENDINITIS EPISODE COSTS
Physician 264 $183.33** $144.77* $30.14 $7.50 $0.93
PA 90 $149.80** $98.77* $40.65 $9.53 $0.84 

OTITIS MEDIA EPISODE COSTS
Physician 6,264 $188.39* $140.07* $47.77 $0.0 $0.54
PA 2,008 $136.60* $83.29* $52.99 $0.0 $0.32 

URINARY TRACT INFECTION 
EPISODE COSTS
Physician 1,633 $262.17* $142.73 $83.91 $17.67* $17.86**
PA 878 $210.50* $97.70* $91.50 $5.80* $15.48**
TOTAL 12,866

*Significant at p < 0.001. 

**Significant at p < 0.01. 

Data from Hooker, R .S. (2002). A cost analysis of physician assistants in primary care. Journal of the American Academy of Physician
Assistants, 15(11), 39–42, 45, 48 passim. 
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colleague in the same work organization,
there are some parallels in the types of
perquisites offered. For example, in 2006
60% of doctors reported receiving a signing
bonus that averaged $20,480 (Merritt et al,
2006). For PAs a signing bonus is between
$5,000 and $10,000. Relocation allowances
are another $5,000 to $10,000. 

Other perquisites include health insur-
ance, malpractice insurance, a retirement
plan, allowances for journals and continuing
education, and paid time off to take course-
work. Retirement benefits run between
$4,500 and $4,800 for PAs compared to
$14,225 for internists and $12,529 for family
practitioners who do not deliver babies. 

Financials are another fringe benefit that
are folded into PA and doctor compensation.
In 2006, 24% of PAs reported receiving a bonus
based on their individual performance, with
revenue generated being the most common
yardstick. Extra pay was also received for
overtime, assisting on surgeries, administra-
tive duties, and on-call availability and ser-
vices. In all, 68% of PAs reported some form of
additional pay besides their base salary
(AAPA, 2007a). 

Compensation-Production Ratio 
One of the better ways to examine the net value
of a PA is the income generated to the employer
in private practice. Compensation, which
includes salary and benefits collectively, is usu-
ally examined. The most useful ratio is the
amount of compensation the employer forgoes
to retain the PA divided by the amount of rev-
enue the PA returns to the employer. Basically,
the smaller the ratio the more economical the
provider is to the practice. The Medical Group
Management Association (MGMA) collects
these data annually (Exhibit 11-21). In 2004, the
compensation-production ratio for PAs was
0.27. For comparison, the compensation-
production ratio for family practice physicians
was 0.57; for pediatricians, 0.49; for NPs, 0.42;
and for psychologists 0.79. These findings sug-
gest that PAs are relatively more economical to
employ since they return more revenue for their
salary than other providers (MGMA, 2005).

Substitution Ratios 
Substitution is the degree of labor one worker
can assume for another. Primarily the level of
delegation and comparative productivity of
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EXHIBIT 11-21
Compensation to Gross Charges Ratio for Physician Assistants and Other Types of Providers, 2004

Provider Type No. of Providers Medical Practices Mean

Overall for primary care PAs 259 73 0.267 

ORGANIZATION TYPE
Single specialty 36 17 0.252
Multispecialty 223 256 0.239 

OTHER PROVIDERS
Family practice physician (without obstetrician) 1,621 232 0.527
Internal medicine physician 1,289 187 0.541
Pediatric physician 941 147 0.485
Nurse practitioner 392 138 0.420
Midwife (outpatient and inpatient) 51 24 0.658
Optometrist 91 35 0.494
Psychologist 68 26 0.793
Podiatrist 60 37 0.485 

Data from Medical Group Management Association. (2005). Physician Compensation and Production Survey: 2005 Report Based on 2004
Survey. Englewood, CO: Medical Group Management Association. 
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physicians and PAs for the delegated services
determine the physician-PA substitution ratio.
A substitution ratio of 1.0 implies unity and is
achieved when one PA completely substitutes
for one doctor. PAs in rural and isolated clinics
commonly function at very high levels, often
replacing the physician who was previously
occupying that role (DeBarth, 1996). These
accounts are largely anecdotal, however, and
little is known about the types and numbers of
patients seen by physicians versus PAs in
comparable settings. The best studies occur in
large managed care settings in which some of
the variables can be controlled and physicians
and PAs work alongside each other, seeing
similar patients at the same time and under
the same circumstances.

Using an urban healthcare center as a para-
digm, one study constructed production func-
tions that would best exploit the possibilities
of substituting PAs for physicians. It was esti-
mated that one PA could replace one-half of a
full-time physician. From data developed in a
national survey of physicians, Scheffler (1979)
estimated that a 10% increase in the medical
office visits output of a practice would require,
on average, an increase of 3.5% in physician
hours or 5.4% in PA hours. These percentages
suggest a marginal substitution ratio of 0.63,
as compared with the overall 0.50 ratio esti-
mated by Zeckhauser and Eliastom (1974).

Another mathematic model tested with
data from seven HMOs to demonstrate the
potential impact of PAs and NPs on physician
requirements found that in adult medicine,
the addition of 12.7 PAs and/or NPs would
permit physician numbers to drop from 16.4
to 9.7. Thus, the 12.7 PAs and/or NPs could
replace 4.6 physicians (Schneider & Foley,
1977). The respective substitution ratio is 
calculated as 0.53.

Record (1981a) estimated that if enough
PAs were hired to perform all of the services
for which they were considered competent by
physicians in the Department of Internal
Medicine at Kaiser Permanente, and if the PA
and physician work weeks were equal, the
substitution ratio would be 0.76. Steinwachs
and colleagues (1986) studied ambulatory care
in another HMO and found the substitution

ratio to be .38 in adult care and .48 in pedi-
atrics. The ratios might have been higher if the
base had been primary care, as it was in the
Record study (1981a), with outpatient special-
ty services excluded. Hooker (1993) devel-
oped data that suggest the ratio was 0.90, and
Page’s work (1975) in the military was close to
unity (0.99).

Most of the estimates of substitution ratios
fall in the range of 0.65 to 0.95, suggesting it
would take, on average, approximately one
PA to substitute for three-fourths of a primary
care doctor. For managers, this suggests that
four PAs could replace three physicians.

REIMBURSEMENT 

There are four major ways a physician is reim-
bursed for his or labor: fee for service, fee per
case, per capita, and lump-sum payment
(salary). As employees of doctors, PAs must be
cost-effective to allow the reimbursement rate
to adequately compensate for their labors and
the cost to the physician employer for his or
her risk in employing the PA. Reimbursement
of PAs directly also occurs, depending on var-
ious scenarios. The three major methods of
reimbursing American PAs for services is
Medicare, Medicaid, and third-party reim-
bursement from private insurance companies. 

Medicare Coverage for Physician
Assistants  
The first Medicare coverage of medical ser-
vices provided by PAs was authorized by the
Rural Health Clinic Services Act in 1977. In 
the two decades following this act, Congress
incrementally expanded Medicare Part B pay-
ment for services provided by PAs authorizing
coverage in hospitals, nursing facilities, rural
federally designated health professional short-
age areas (HPSAs), and for first assisting with
surgery. In 1997, the Balanced Budget Act
extended coverage to all practice settings at
one uniform rate (85% of the prevailing reim-
bursement rate for doctors). 

Since 1998, Medicare pays the PAs’ employ-
ers for medical services provided by PAs in all
settings at 85% of the physician’s fee schedule
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(Exhibit 11-22). This payment includes work
performed in hospitals (inpatient, outpatient,
and emergency departments), nursing facili-
ties, homes, offices and clinics, as well as first
assisting with surgery. Assignment of fees is
mandatory and state law determines supervi-
sion and scope of practice. Hospitals that bill
Part B for services provided by PAs may not at
the same time include PA salaries in the hospi-
tal’s cost reports. 

Outpatient services provided in offices and
clinics may still be billed under Medicare’s
“incident-to” provisions if Medicare’s restric-
tive billing guidelines are met. This form of
billing allows payment at 100% of the fee
schedule if: (1) the physician is physically on
site when the PA provides care, (2) the physi-
cian treats all new Medicare patients (PAs
may provide the subsequent care), and (3)
established Medicare patients with new 

medical problems are personally treated by
the physician (PAs may provide the subse-
quent care). 

According to the Balanced Budget Act, PAs
(using the 85% reimbursement benefit) may be
either W-2, leased employees, or independent
contractors. The employer would still bill
Medicare for the services provided by the PA.
All PAs who treat Medicare patients must
have a provider identification number (PIN).
In 2002, the Centers for Medicare and
Medicaid Services issued new instructions
that permitted PAs to have an ownership
interest in an approved corporate entity (e.g.,
professional medical corporation) that bills
the Medicare program if that corporation
qualifies as a provider or supplier of Medicare
services. The new policy also removed a pro-
vision that prohibited ambulatory surgical
centers from employing PAs.
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EXHIBIT 11-22
Medicare Policy for Physician Assistants

Setting Supervision Requirement Reimbursement Rate Services

Office/clinic when physician is 
not on site

Office/clinic when physician is on site

Home visit/house call

Skilled nursing facility and nursing facility

Office or home visit if rural Health 
Professional Shortage Area

Hospital

First assisting at surgery in all settings

Federally certified rural health clinics

HMO†

*Using carrier guidelines for “incident to” services. 

**For example, 85% ! 16% = 13.6% of surgeon’s fee. 
†Some Medicare/HMO risk contracts may exclude nonphysician providers. 

State law

Physician must be in
the suite of offices

State law

State law

State law

State law

State law

State law

State law

85% of physician’s fee
schedule

100% of physician’s fee
schedule*

85% of physician’s fee
schedule

85% of physician’s fee
schedule

85% of physician’s fee
schedule

85% of physician’s fee
schedule

85% of physician’s first
assist fee schedule**

85% of physician’s fee
schedule

85% of physician’s fee
schedule

All services PA is legally
authorized to
provide that would
have been covered if
provided personally
by a physician 

Same as above

Same as above

Same as above

Same as above

Same as above

Same as above

Same as above

Same as above
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Medicaid Coverage  
All 50 states and the federal district cover
medical services provided by PAs under their
state-based Medicaid programs. The rate of
reimbursement, which is paid to the employ-
ing practice and not directly to the PA, is
either the same as or slightly lower than that
paid to physicians.

Private Insurance  
There are more than 100 health insurance
companies in the United States. Private insur-
ers generally cover medical services provided
by PAs when they are included as part of the
physician’s bill or as part of a global fee for
surgery. A long-standing American Medical
Association (AMA) policy (April 1978) recom-
mends that: 

. . . reimbursement for services of a physician[‘s]
assistant be made directly to the employing
physician. In instances where the PA is provid-
ing services in the physician’s office and in 
conjunction with the physician, the cost of such
services would appropriately be a part of the
physician’s charge as is now the case with other
personnel he employs. When the PA provides
physician-like services to a patient under the
direction of, but in a location physically remote
from the employing physician, AMA has 
recommended that the physician bill for such
services on the basis of the usual, customary
and reasonable charges concept.

Although insurance companies have discre-
tion regarding what rate they may reimburse a

PA for services, the standard rate that emerged
after the Balanced Budget Act of 1997 is at 85%
of the prevailing rate for the doctor in the same
setting. Over the past two decades, a number
of actions by state insurance regulators and a
few litigations against companies such as Blue
Cross of Georgia in the early 2000s resulted in
most companies honoring the medical services
of PAs and NPs. 

ISSUES REGARDING THE
EFFECTIVENESS OF PHYSICIAN
ASSISTANTS 

How cost-effective is a PA? The answer,
though not known exactly, is contained in the
difference between the physician-PA substitu-
tion ratio (0.75) and the PA-physician cost ratio
(0.45). The meaning of these two numbers is
that a PA can substitute for at least 75% of pri-
mary care physician services. This service is
undertaken at approximately 45% of the physi-
cian’s salary. If the physician’s time to see
patients is reduced because of supervision,
then the ratio is 50%. The social cost figures 
are even more impressive because the PA-
physician ratio, including training costs, is
smaller than the employment cost ratio.
Finally, the employment of a primary care PA
is fairly economical because the compensation-
production ratio at 27% is more efficient than
most other types of providers (including 
family medicine doctors at 53%, and NPs at
38%). Exhibit 11-23 presents a summary of the
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EXHIBIT 11-23
Cost-Effectiveness of Primary Care Physician Assistants*

Issue Examined Range Average or Best Study

Delegation 0.40:1.0 0.83
Supervision 0.10:0.60 0.10
Physician-PA substitution ratio 0.40:1.0 0.75
PA-physician cost ratio (salary) 0.40:0.50 0.43
PA-physician cost ratio (with supervision) 0.52
Compensation-production ratio 0.25:0.52 0.38
Societal cost training a PA (compared with a physician) 0.20
Average no. of outpatients seen 18:35 21.7
PA-physician cost-benefit ratio Unknown Unknown 

*Based on a review of the literature, using conservative estimates, and extrapolating to 2005 costs. 
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economic exercises in this chapter. These fig-
ures, however, must be viewed with caution
since they are based on the “best studies”
(those studies considered the most rigorous in
investigation), or the average of different stud-
ies, using fairly conservative figures.

Prescribing Authority 
All states, the District of Columbia, and Guam
authorize prescribing privileges for PAs and
most of those allow some limited prescribing
of controlled substances. The first state statute
to authorize prescribing privileges for PAs
was passed in Colorado in 1969. It stipulated
that graduates of the University of Colorado
child health associate program (i.e., pediatric
PAs) could prescribe medications without
immediate consultation from supervising
physicians provided that the latter subse-
quently approved the script. New York
authorized prescribing privilege to PAs in
1972; Maine, New Mexico, and North Carolina
followed in 1973. By 1979, 11 states had passed
laws allowing PA prescribing privileges. Over
the next three decades, states gradually
authorized PA prescribing either by statute or
by regulation. The argument in most instances
was in recognition that prescribing medication
is part of the PA’s clinical role and the super-
vising physician has the authority to delegate
such tasks to qualified health professionals. By
2008, all states sanctioned PA prescribing. 

Prescribing authority generally applies to the
outpatient or ambulatory setting. Medications
for patients in the hospital are considered 
medical orders and usually fall under the
purview of institutional medical staff bylaws.
States typically place certain stipulations on 
PA prescribing activities. These may include 
(1) requiring physician cosignature for a PA
prescription, (2) limiting the drugs that a PA
may prescribe (e.g., those listed in a specific 
formulary), (3) excluding selected schedules of
drugs, usually schedule II agents (i.e., those
defined by the Controlled Substances Act as
having the potential for abuse), (4) prescribing
using drug treatment protocols, and (5) limiting
the quantities of certain drugs that PAs may 
prescribe.

Hooker and Cipher (2005) examined the
national trends in PA and NP prescribing and
found that over a 6-year period, on average,
doctors, PAs, and NPs wrote prescriptions for
60% to 70% of the visits. The mean number of
prescriptions was 1.3 to 1.5 per visit depend-
ing on the provider. PAs were more likely to
prescribe a controlled substance than were
physicians or NPs (19.5%, 12.4%, and 10.9%,
respectively). Overall, PAs and NPs are pre-
scribing in a manner similar to doctors.

Prescribing Behavior 
Although all 50 states permit PAs to prescribe,
full understanding of the implications of this
policy are yet to be determined. In 2008, the
AAPA Research Division estimated that PAs
practicing in family medicine and general
internal medicine wrote 1.5 prescriptions, and
emergency medicine PAs 1.4. These three spe-
cialties wrote the most prescriptions (AAPA,
2008a). In an analysis of 5 years of National
Ambulatory Medical Care Survey (NAMCS)
data, Hooker and Cipher (2005) analyzed the
likelihood of prescribing by type of provider:
PA, NP, and doctor. The likelihood of prescrib-
ing was similar among the three types of 
prescribers.  

BARRIERS TO PRACTICE
EFFECTIVENESS 

On a public policy level, the phrase barriers to
practice refers to factors known to have a sig-
nificant limiting effect on the practice effec-
tiveness of PAs and other nonphysician
healthcare practitioners. Barriers to practice
are commonly used within discussions of the
utilization of PAs to denote the multiple
health system factors that limit the full capa-
bilities of PAs to provide healthcare services.
These factors involve medical, legal, and 
economic elements and prevent PAs from dis-
charging the full range of authorized medical
tasks for which they are educated and certified
to perform (Office of Technology Assessment,
1986; Emelio, 1994; Office of Inspector
General, 2001).
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PAs are often constrained in their capabili-
ties to augment medical practices because of
restrictions imposed by states. Barriers to the
full practice effectiveness of PAs may reduce
or eliminate the cost benefits that accrue from
their use and deter them from serving popula-
tions in need of medical care services or from
practicing in certain areas. Uneven state med-
ical practice acts, the lack of authorization to
prescribe medications in some states, and the
absence of private third-party reimbursement
that exists in many rural ambulatory practice
settings have been shown to have restrictive
effects on PA use (Willis, 1993).

While conventionally defined barriers to
practice (i.e., state government regulatory
policies for supervision requirements and pre-
scribing authority) clearly work to affect levels
of PA clinical productivity in a broad sense, on
the day-to-day practice level, findings suggest
that differences in the delegatory styles of
individual employing physicians are also
important determinants of PA effectiveness.
On a fundamental level, barriers to practice
(i.e., practice laws and regulations) represent
the parameters drawn for PAs and advance
practice nurses, usually by physicians. At the
margins, because clinical activities between
physicians and PAs overlap considerably,
scope of practice and professional domain
issues arise among these health professionals.
Physicians now share a great deal of their
medical diagnostic and therapeutic responsi-
bilities with PAs. This willingness to share
medical functions is a result of forces affecting
the evolution of the division of medical labor
in the U.S. health system.

States and their licensing boards have con-
siderable control over the practice activities of
PAs and NPs through their authority to license
and regulate the healthcare occupations.
Restrictions to the full practice effectiveness of
PAs and similar healthcare providers histori-
cally reduced or eliminated the cost benefits
that accrue from using these professionals
because they were prevented from serving
populations in greatest need of medical care
services or from practicing at all. This set of
barriers has gradually been reduced and, for
all intents and purposes, has been minimal
since 2008. 

PA practice favorability scores ranged from
a high (maximum attainable) of 100 points in
three states (Washington, Iowa, and Montana)
to a low of 0 (lowest attainable) in Mississippi,
with a mean score of 73.1. Twenty-one states
had practice favorability scores of 90 or
greater, and 14 had scores less than 5. Lower
scores generally correlated with the lack of 
PA prescriptive authority. A significant rela-
tionship (P < 0.001) was observed between 
practice favorability scores and a state’s 
PA-population ratio. States tended to cluster 
into three groups, reflecting the associa-
tion between favorability scores and PA-
population ratios: states with high favorability
scores and high PA-population ratios, states
with midrange scores and midrange ratios,
and states with low scores and consequently
low ratios. These findings confirm the widely
held view that scope of practice regulations,
the existence of prescribing authority, and eli-
gibility for reimbursement all affect PA use. 
If these factors are unfavorable, they serve as
barriers to PA practice effectiveness. This pol-
icy analysis is believed to have played a signif-
icant influential role in states improving their
enabling legislation for nonphysician clini-
cians in the 1990s. The work of Wing and col-
leagues (2004) showed that substantial changes
took place over a 10-year period preceding the
year 2000. These changes were entirely on the
state level and almost all states improved
enabling legislation, prescribing authorization,
and insurance reimbursement. Now that all
states have more or less similar legislation,
reimbursement, and prescribing, the significant
barriers seem like remote history. 

JOB SATISFACTION OF PHYSICIAN
ASSISTANTS 

Job satisfaction is not usually thought of as
an economic issue. However, a high rate of
turnover of professional personnel in a clinic
is disruptive to patient care and organiza-
tional stability, as well as to the individual
clinician. When employment attrition occurs,
productivity and the efficiency of the health-
care service are negatively affected. At 
one time the major reason PAs, NPs, and
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physicians left an organization was because
of management (Pantell, Reilly, & Liang,
1980). 

Research on PAs and job satisfaction is 
fairly extensive and PAs seem to be reasonably
satisfied with their work experience and prac-
tice conditions. PAs express an overall level of
satisfaction that compares favorably with that
of other professionals such as lawyers,
accountants, and engineers (Perry, 1978).
Holmes and Fasser (1993) found PAs report-
ing less stress and lower turnover rates than
nurses and many other healthcare workers.
PAs also are more satisfied than NPs, who
sometimes regard themselves as better-trained
and more effective alternative practitioners. 

The major determinants of job satisfaction
among PAs seem to be the professional and
personal support provided by the PA’s super-
vising physician, the amount of responsibility
for patient care, income, and opportunities for
career advancement (Baker et al, 1989). Two
studies suggest the strongest correlates of both
job performance and job satisfaction are the
degree of physician supervisory support and
amount of responsibility for patient care
(Freeborn, Hooker, & Pope, 2002). Location in
smaller communities is also associated with
greater satisfaction (Sells & Herdnener, 1975),
although a more recent study found that satis-
faction levels were equally high for PAs prac-
ticing in both urban and rural settings
(Larson, Hart, & Hummel, 1994). Lack of
opportunities for career advancement has
been frequently cited as a major concern and
the main cause of attrition from the PA profes-
sion (Osterweis & Garfinkel, 1993; Willis,
1993). Inadequate financial compensation and
control over income are other reported sources
of dissatisfaction (Willis, 1993). Acceptance by
patients and by other healthcare workers has
not been found to be a significant problem
(Nelson, Jacobs, & Johnson, 1974; Record et al,
1980;  Record & Schweitzer, 1981a, 1981b).

Clinical responsibility and professional
autonomy among PAs is highly correlated with
the level of job satisfaction, the extent of profes-
sional and personal support provided by the
supervising physicians, and the opportunities
for career advancement. The majority of studies
addressing the job/career satisfaction of PAs

reveal that they are largely satisfied in their
professional roles and are quite happy with
their career choice—a set of findings that are a
bit surprising in view of the status of PAs as
dependent practitioners.

Holmes and Fasser (1993) reported findings
of occupational stress and professional reten-
tion in a survey conducted of 1,360 randomly
selected practicing PAs responding to a
mailed questionnaire. The typical respondent
was male (53%), white (88%), age 37 years
(mean), and devoted most work time to
patient care activities. Job satisfaction was
high overall, and it was correlated positively
with independence, challenge, and job securi-
ty. Issues of salary, perceived opportunities for
advancement, and the management style of
the employer were associated with the highest
levels of job dissatisfaction and role stress. 

When Freeborn, Hooker, and Pope (2002)
compared perceptions about the practice envi-
ronment and job satisfaction of PAs, NPs, and
physicians in primary care, they identified
that autonomy was not so much a problem.
This finding may have been due to progres-
sive human resource aspects of practice in a
managed care organization. However, the
common areas of dissatisfaction included
patient load and the limited amount of time
with patients. PAs and NPs were more likely
than the physicians to experience stress on a
daily basis and indicated they were less likely
than physicians to choose the practice setting
again (Exhibit 11-24). In the HMO where this
study took place, PAs/NPs were significantly
less satisfied than physicians with their
incomes and fringe benefits.

Researchers at the AAPA identified that by
1999 only 15% of all PAs who have ever grad-
uated from a formal PA program had left the
profession. The AAPA surveyed the profes-
sion and with a 74% return identified that by
all measures PAs were satisfied with their
work environment, satisfied with clinical
practice, satisfied with their job, and had a
favorable outlook on the profession (Marvelle
& Kraditor, 1999).

In one of the few career satisfaction studies
that compared PAs with other occupations
that have similar levels of responsibility,
Freeborn and Hooker (1995) examined PAs in
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an HMO with NPs, optometrists, mental
health workers, and chemical dependency
counselors. PAs expressed the most satisfac-
tion with the amount of responsibility, sup-
port from coworkers, job security, working
hours, supervision, and task variety. They
were less satisfied with workload, control over
the pace of work, and opportunities for
advancement. Chemical dependency coun-
selors expressed the highest levels of satisfac-
tion across various dimensions of work;
optometrists expressed the lowest level of 
satisfaction (Exhibit 11-25). NPs also tended to
be satisfied with most aspects of practice in
this setting. In a number of instances they
were more satisfied than the PAs. Most PAs
were also satisfied with pay and fringe bene-
fits (Freeborn & Hooker, 1995).

These findings, along with those of other
studies, suggest that institutions, group prac-
tices, and HMOs are favorable settings for
PAs. The organization of health care in an
HMO model may be consistent with how the
PA views himself or herself as a member of a
healthcare team.

Perry and Redmond (1984) noted the 
following:

Little is known about why PAs leave their
careers. Clearly some do so to raise families
and some may return to resume at least part-
time. We estimate that the attrition rate is
approximately two percent a year. Background
may play a role since men, former military
medical corpsmen, and graduates of military
PA programs exhibited the lowest attrition in
one study.

As of 2007, the annual annulment (death,
disability, retirement) rate for PAs in the
United States was estimated at 7%. This esti-
mate is still considered very low for any occu-
pation. How long PAs remain in their careers
as clinicians remains for further analysis.
Clear evidence exists that PA employment
results in the production of more revenue
than the costs of their employment in almost
all settings. Yet for various reasons, PAs also
tend to be underused in some clinical practice
settings. For example, PAs are not highly 
represented in pediatrics, geriatrics, and psy-
chiatry. Understanding this deselection for
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Kaiser Permanente Primary Care Provider’s Attitudes About Selected Aspects of Practice
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certain roles in high demand is an area of
research that bears exploring.

Research on Physician Assistant
Economics

The literature about the economics of PA edu-
cation and employment is modest. It is also
somewhat outdated in the sense that national
productivity has not been evaluated. Because
this literature reveals large areas missing and
many questions unanswered, a brief list of
economic questions is presented.

! Case reports: Writing about PAs in clinical
roles and comparing their value to that of a
doctor in the same role provides an oppor-
tunity to see how a PA can be used in com-
mon situations. Diagnostic codes, procedure
codes, patient characteristics, and revenue
generated should be compared. 

! Cost benefit: What is the cost benefit of a PA
to an organization? Do PAs negate any of

their cost-effectiveness by managing patients
differently? What are some of the differences
between clinics with and without PAs?  

! Cost utility: What is the cost utility of a PA
and does the chronic disease management
of a patient by a PA have any different utili-
ty than with a doctor?  

! Team use: Does the incorporation of a PA on
a team of doctors and nurses change the
productivity and output? Does a doctor-PA
team improve care when compared with a
doctor-doctor team?  

! Economy of scale: Is there some optimal
level when the addition of one more PA to
an organization changes the output?  

! Education: What is the opportunity cost of a
PA education? How does this differ by type
of institution and by size of PA program?
What are the differences between public and
private tuition PA programs? Do these dif-
ferences in cost of education have any pre-
dictive value on the role the PA selects?
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! Rate of return: What is the rate of return to
a PA education for the individual, institu-
tion, and society?

! Cost of PA programs: What is the cost of start-
ing a PA program and maintaining a PA pro-
gram? What is the cost per student per month
and is this changing compared to inflation?

! Patient benefit from PA education: What
does a patient receive in turn for being a
patient attended by a PA in training?  

! Role satisfaction: Are PAs satisfied with
their roles? Are there PA roles that are more
satisfying than others?  

! Productivity over time: What is the life-
time productivity of a PA under given 
circumstances?

SUMMARY  

Knowledge about performance and the poten-
tial contribution of PAs continues to be a 
significant source of scrutiny. Virtually all
studies demonstrate an advantage to systems,
whether they are large or small, when a PA is
added to the staff. Clearly a large portion of
primary care services can be safely delegated
to PAs. In settings where PAs provide these
services, they perform at levels of productivi-
ty that compare favorably with physicians.
When the difference between substitution
ratios and cost ratios are compared (even
when the ratios are conservatively estimated)
the differences are so large as to ensure cost
savings for employers. Prepaid group practice
studies and research from other large institu-
tions suggest that physician comfort levels
and practice styles in delegating medical tasks

to the PAs with whom they work have a sig-
nificant influence on PA use and effectiveness
in clinical practices. In studies of performance
and patterns of utilization of PAs and NPs,
scholars have noted a marked difference in the
observed versus normative rates of delegation
of medical tasks by HMO physicians when
working with both PAs and NPs.

Measures of the clinical practice activities
and professional characteristics of these
healthcare providers continue to be observed
in inpatient and outpatient settings. Results
suggest that PAs and NPs are underused in
many healthcare systems. The factor most crit-
ical in determining the effective use of PAs is
the medical task delegation style of the super-
vising physicians. We offer that staffing effi-
ciency in many organizations could be
increased if physicians were more aware of the
clinical roles and practice capabilities of these
PAs and were better equipped to delegate
tasks appropriately.

The societal cost benefits of PAs in the form
of education suggest that a great deal is
gained when PAs are trained because they
provide care at substantial savings for 5 years
longer than physicians. Many of the barriers
in the form of restrictive legislation and reim-
bursement policies that at one time interfered
with full use of PAs have largely been
removed. 

Finally, the cost advantages of employing
PAs instead of physicians remains strong after
four decades of observation. The cost differ-
ence between the income of doctors in primary
care and PAs in primary care has been hover-
ing around 50% salary ratio since the early
1990s. However, this employment investment
could diminish if the gap between physician
and PA earnings significantly narrows.
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