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':The:péthrmancb;bf ,phys‘"‘l'él'ah a:SISI'Sfaﬂ,tS;:.(PAs) has béen-of‘ihteréét, to thehealthworkforceandpollcyan
alysts since the:introduction- of the:PA profession in the- mid-1960s: Most of the economic research:has
{focused on cost-effectiveriéss, using:physicians or nurse practitioners for comparison. A review of the lit-

erature finds that'a PA-can safely assume at least 83% of all primary care visits without direct physician
supervision. Using the substitution ratio, a'PA can perform at least 75% of a physician's tasks at a cost
of 44% of the physician's salary, based on 1999 average primary care salaries for physicians and PAs.
Cost-benefit analyses of PA-delivered primary care suggest the use of resources is less than physicians
under comparable circumstances. The cost of training a PA is approximately one fifth that of an allopathic
physician. Because of the difference in length of education between PAs and physicians, the PA provides
5 years of patient care valued at $380,000 (1999 dollars) before the physician completes a primary care
residency and enters health care practice. These factors, plus the compensation-to-production ratio, es-

tablish the PA as one of the most cost-effective heaith care clinicians to employ.

re physician assistants (PAs) cost-effective

practitioners? Are they productive enough to

be considered replacements for physicians? If
they are cost-effective, do the benefits of PA ser-
vices accrue to the employer, the patient, or to so-
ciety as a whole?

A central issue in today’s health care marketplace
is the cost-effectiveness of PAs and their financial
impact in clinical practice. A number of PA perfor-
mance characteristics have been described in re-
search. For example, 10 studies have shown that PAs
provide lower cost health care, within their spheres
of practice competency, that is comparable, and in
some instances superior, to that provided by physi-
cians.! Many of these studies, although performed
years ago, still appear to be valid.2?

Roderick Hooker is an associate professor and Chief of the Division of Health
Sciences Research at the University of Texas Soulhwestern Medical Center,
Department of Physician Assistant Studies, Dallas, Tex.

Although PA cost-effectiveness has not been con-
clusively demonstrated in all practice settings,* sub-
stantial research evidence confirms that PAs are
cost-effective in most settings.*” This study is a sys-
tematic review of the literature on PA labor eco-
nomics.

BACKGROUND

Since the early 1970s, the performance of PAs in
the delivery of medical care services has been ex-
tensively studied. Motivations for this research were
mixed—some researchers wanted to document the
PAs’ effectiveness while others thought the stories
of PA utilization were inflated. Few fledgling pro-
fessions have undergone such scrutiny. Spitzer notes
that “the introduction of physician assistants has
been a responsible policy and many other innova-
tions mediated by medical practitioners have gained
widespread acceptance with much less rigorous
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prior evaluation than was given to physician assis-
tants.®

In the first summary of PA studies in 1975, the
US General Accounting Office reported no differ-
ence in the fees charged by physicians and PAs.®
However, PAs’ precise degree of productivity and
cost-effectiveness remained difficult to determine
because the vast majority of PA productivity stud-
ies have viewed the PA as a physician substitute
rather than as a member of an interdisciplinary
health care team.'°

Almost all the economic research on PAs has ex-
amined cost-effectiveness of PA employment. Cost-
effectiveness analysis is an economic technique
designed to compare the positive and negative con-
sequences of a specific resource allocation. Basically,
it seeks to measure the comparable benefit of a par-
ticular investment versus the cost. The application
of a cost-effectiveness analysis to the delivery of
medical care services and, more specifically, to the
provider of such services is a complex endeavor. It
is difficult to accurately measure the content of a
medical encounter, given variations in such factors
as severity of illness, types of treatment, patient
preferences, and use of diagnostic tests. Add the
types of provider delivering similar services and
their different styles of task delegation to these fac-
tors differences, and the complexity and potential
expense of research about cost-effectiveness be-
comes clearer.

SUBSTITUTES OR COMPLEMENTS
Many studies examining the PA role have tried to an-
swer whether PAs substitute for (replace) or com-
plement (enhance) physicians. In medical care, it is
not always easy to know when an input is a com-
plement or a substitute based solely on the task per-
formed. 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. If, on the other hand, the
PA performs the same task and is operating relatively
independently of the physician, then the PA is a sub-
stitute for the physician in providing that service.
The essential element in determining whether an
input is complementary or a substitute is who con-

trols 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 ques-
tion, Sox concluded that a PA should be able to
“provide the average office patient with primary
care that compares very favorably with care given
by the physician.”"?

A REVIEW OF THE LITERATURE

The substitutability of PAs for physicians depends
on the volume of services delegated and the de-
gree to which the productivity of the PAs and
physicians performing these services is the same.
Delegation and productivity numbers can be com-
bined to produce a physician-PA substitution ra-
tio. If the physician’s services are delegated to a
PA and the PA's productivity is one half that of the
physician, one PA can substitute for half of a physi-
cian and the substitution ratio will be .50 physi-
cian/1 PA, or .50.

The majority of studies evaluating PA perfor-
mance have found that PAs can provide 60% to
100% of the services performed by primary care
physicians (PCPs) without consultation (substitu-
tion).%!>1% The most rigorous of these older studies
showed that the substitution ratio using a traditional
primary care office setting is at least .83; that is, it
takes one PA to substitute for eight tenths of a physi-
cian.®

If we accept that PAs are at least three quarters
as productive as physicians, are capable of manag-
ing at least 83% of all primary care encounters, and
that the mean PA salary is one half of a primary care
physician, we can begin to appreciate the complex-
ity of cost-effectiveness analysis. This evaluation
becomes more complicated because of the multiple
terms economists use to describe the health work-
force: practice arrangements, delegation, supervi-
sion, consultation, and cost-effectiveness.

PRACTICE ARRANGEMENTS

A practice arrangement is the composition of the
health care setting. It can be a group or individual
practice, a hospital outpatient clinic, a managed care
organization, or any number of administrative arrange-
ments for medical care provision. Because the ini-
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THE DELEGATION OF OFFICE VISITS TO PAS: A SUMMARY OF THE LITERATURE
Reference Study Perlod | Setting Patlents Trlage Method Delegation Level
Record! 1971-73 HMO 200,000 health plan Receptionist 79%
enroliees
Record® 1972 HMO 200,000 health plan Receptionist 83%
enrollees
Pondy® 1972 HMO, Group, solo {2), | Unknown Not described 81% HMO
institution 36% Group
39% Solo
24% Solo
Milestones® 1971-74 Solo 27,000 rural Appalachia N/A 3%
Henry® 1971-72 SateliteIndependent 3500 rural Florida All patients seen by PA | 80%
Riess® 1974 Satelliteindependent 5300 rural Pacific All patients seen by PA | 90%
Northwest
Watkins, 1978 | 1977 Emergency department | 200,000 health plan Triaged appropriate 45%
(unpublished) of an institution members patients to PA
ot® 1975 Solo & group 9 practice settings Receptionist to child 99%
health associates
Ekwo® 1977-78 Sclo, group & satellite | 19 primary care practices | Receptionist and 87%, 87%
in lowa independent (sateliite)
Weiner® 1975 3 HMOs More than 300,000 health | Varied by health plan 47%
plan members 15%
6%

tial PA utilization model was an individual physi-
cian practice, most PA productivity studies have
tried to determine the best practice arrangements for
PAs in that setting. One model estimated that a PA
could increase medical practice productivity from
49% to 74%. In other words, a physician who usu-
ally handles 147 patient office visits per week could
increase that number to at least 219 simply by hir-
ing a PA.

Nelson et al found that when PA providers were
studied in solo and small group medical practices,
practice productivity, as measured by number of of-

fice visits, was increased by 12% during the first
year and 37% during the second year.?

Reinhardt found that physicians in group prac-
tices could manage more patient care visits than
those working in solo practices. He noted that med-
ical care services delivered by groups of physicians
exhibited clear economies of scale.’ Measures of
PA productivity in the HMO setting, where economies
of scale are often quite large, are consistent with
findings observed in studies of rural private prac-
tices, urban ambulatory care clinics, and geriatric
settings. 222
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DELEGATION

Delegation is defined as the percentage of medical
responsibilities that can be safely handled by a PA
under optimal conditions. A panel of experts typi-
cally derives this percentage using a set of criteria.
The term delegability was coined by Record et al to
refer to the maximum level of delegation that can
be achieved without threat to quality of care.®

A review of the literature examining delegation
identified 10 studies that used office visits as an out-
put measure (see Table 1). In the aggregate, the
range of delegation is extremely broad—6% to
99%—with considerable overlap across different
settings.

In one study, a multidisciplinary panel of health
professionals at Kaiser Permanente developed a set
of medical principles focusing on the patient’s com-
plaint and medical history. The study panel exam-
ined an outpatient use database for 1 year to iden-
tify the office visits that would have been assigned
to PAs under the panel’s medical criteria. The study
group decided that significant illnesses, such as can-
cer, renal failure, congestive heart failure, and pro-
gressive illnesses, would be triaged away from PAs;
all patients could choose to be seen by a physician
or a PA at time of appointment; and no patient would
be seen consecutively more than twice for the same
diagnosis by .a PA. PAs and physicians were as-
signed an equal number of appointments each day.

The outcome was that 83% of all patients seen in
primary care by physicians could be managed safely
by a PA without physician supervision.* No other
study has been as rigorous, included as many physi-
cians and PAs, or examined as many encounters (in
terms of diversity and number).

Large practices, such as group and staff model
HMOs, the Veterans Administration and military
and correctional facilities, seem more likely to em-
ploy PAs and nurse practitioners (NPs) and deploy
a larger percentage of medical services. The posi-
tive correlation of size and delegation is further sup-
ported by a study of primary care teams. This study
found a 24% greater delegation of technical tasks
for PAs and NPs and a 6% greater delegation of pa-
tient care tasks in large medical organizations than
in small office-based practices.

Knickman et al conducted a time-motion study
analyzing the delegatability of clinical tasks at 2
New York City hospitals. He used 2 different mod-
els: a traditional model, in which the resident physi-
cian is the primary medical manager, and an alter-
native model, in which a PA or NP performs baseline
patient care monitoring. In the traditional model,
residents spent almost half of their time on tasks
that they could not delegate. With the alternative
practice model, however, 80% of the resident’s time
was delegable.?

A 1995 survey of 144 teaching hospitals found
that 60% reported similar experiences with PAs or
NPs and residents in their hospitals as the Knickman
study. In addition, one third of the hospital depart-
ments planned to increase PA and NP use.?’

CONSULTATION

Consultation occurs when a PA requests a physi-
cian’s assistance during a specific office visit. Many
circumstances determine the rate of consultation,
and the request can take many forms, with varying
time and cost usage. Signing a prescription, verify-
ing a radiographic finding, or approving a proposed
management plan may take the physician only a
minute or two; a complicated case may take more
time.

Consulting with the PA can decrease the time the
physician has for his or her own tasks, as well as
overall productivity. In the few states that inhibit full
PA prescribing or dispensing, the PA may have to
consult with the physician on every patient who
neds a prescription.

The consultation rate is the number of consulta-
tions of any kind over the total number of visits as-
signed to the PA in a given time period. The rate
may be closely related to the level of delegation in
a certain specialty or by a specific physician.
Therefore, the consultation rate and delegation level
are important in cost-effectiveness analysis.

Because consultations are often informal, little is
known about the PA consultation rate. The consul-
tation rate is probably higher for inexperienced PAs,
though many variables undoubtedly control this
rate, such as relationship with the physician, time,
availability, and patient mix. Time-motion studies
Conlinued on page 57 »
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o Continued from page 54

Tabie 2

PHYSICIAN SURVEY MEAN RESPONSES TO

QUESTIONS ON SUPERVISION OF PAs AND NPs

Physician Who Supervises
PA NP
(n=75)* (n=34)*
Hours/week physician
spends in direct care 33.0 297
Hours/week physician
supervises PA/NP : 16.1 9.2
Percentage of time PA/NP
takes first call for physician 20.2% 26.4%
Percentage of time
supervision involves:
Overseeing medical procedures ~ 28.7% 27.2%
Checking orders with PA/NP 25.7% 41.5%
Other activities 50.6% 31.3%
Source: Alaxander 19922
*Number of respending physicians

are needed documenting every minute of the physi-
cian-PA relationship over a prolonged period of
time in order to understand the importance of this
labor assessment.

SUPERVISION

Supervision is a state-legislated term used as the ba-
sis for legitimizing the PA profession. Competent
supervision is needed to ensure patient care quality,
but it can restrict delegated tasks and decrease pro-
ductivity. The amount of time devoted to supervi-
sion depends largely on the relationship between the
PA and the physician, but little study has been de-
voted to this important function.

In 1992, the Veterans Administration surveyed
more than 100 physicians who supervise PAs and
NPs.2 In this study, the time spent supervising a PA
or NP was 9.2 to 16.1 hours/week, based on a work
week of approximately 30 hours of direct patient
care (Table 2). In addition to supervising the PA or
NP, the physicians also provided direct patient care,

Tre Economic Basis o PA PRACTICE

usually in the same setting; therefore, the actual
amount of time spent in direct supervision is not
known.

A large HMO that employed both PAs and NPs
decreased the supervising physician’s patient load
by 10% per day. This percentage was designated as
administrative time and inserted into the schedule
to compensate the physician for supervising and re-
viewing medical records.?

CLINICAL PRODUCTIVITY

In medical economics, productivity is the number
of patients seen hourly, daily, or annually. The noted
economist Jane Record defined productivity, “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 divided productivity into 3 categories:
(1) the comparative time taken by physicians and
PAs to handle an office visit; (2) the comparative
output of physicians and PAs in patient office vis-
its per year; and (3) the effect of a PA on the out-
put (revenue) of a practice.

One study found that PAs and NPs averaged 17.1
minutes per visit while the physicians averaged 11.1
minutes. The protocol followed by PAs and NPs ac-
counted for much of the time difference, with NPs
varying more widely than physicians and PAs.? In
another study, PAs averaged 7.1 minutes per routine
office visit while physicians averaged 8.9 minutes.
Interestingly, medical record reviews indicated the
physicians tend to have older patients with a greater
number of comorbidities, accounting for some of
the time disparity.®

In virtually every productivity study, PAs com-
pare favorably with physicians.!®% In fact, evidence
exists that PAs see more patients per unit time than
do physicians in some settings.'?!

PA productivity can be compared with physician
productivity in 2 additional ways: (1) on the basis
of tasks PAs are qualified to perform, and (2) on the
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Tahle 3

PA CLINICAL PRODUCTIVITY IN AN HMO SETTING

Department Patlents/Hour  Patlents/Day
Family practice

Physicians 239 174
Physician assistants 261 19.0
Internal medicine

Physicians 3.10 225
Physician assistants 297 215
Pediatrics

Physicians 3.14 16.5
Physician assistants 307 22.3
Source: Hooksr 1993"

full range of tasks performed by a physician. This
latter comparison is sometimes known as functional
delegation.®

One study compared 9 medical practices that em-
ployed PAs with control practices. Researchers
found that clinical productivity increased by 40.4%
(measured by number of office visits) for the physi-
cian-PA practices as compared to 1.3% during the
same time period for the control practices.®® A study
assessing the impact on use of physician time in
small practices employing PAs found that, with PAs
in the practice, physicians spent a larger proportion
of time communicating with patients, and seeing pa-
tients who were older, more seriously ill, or hospi-
talized.

A small-scale cost-effectiveness study evaluated
the performance of 4 PA/NP providers and 5 fam-
ily practice physicians, comparing practice costs for
both provider types working in a student health
clinic (a type of prepaid system) and in a fee-for-
service family practice clinic. Researchers compiled
total hours worked, number of patients seen, rev-
enue generated, and provider salaries for the 9 pri-
mary care providers over a 49-week period. In the
student health clinic, the average cost for salaries
for each patient visit was $5.49 for PAs and NPs
and $8.53 for physicians. In the family practice
clinic, revenue generated per salary dollar was $2.68

for PAs and NPs versus $2.62 for family physi-
cians. ¥

Mathematical models have been developed to ex-
plore the most efficient contribution of health care
personnel in different settings, including private
group practices, urban medical centers, military set-
tings, managed health care settings,>'**¢“ and ter-
tiary centers.* These models provide theoretical
documentation of PA productivity, with estimates
ranging from 50% to 95% of physician productiv-
ity.

This author studied hourly, daily, and annual pro-
ductivity of PAs, NPs, and physicians in primary
care, composed of internal medicine, family prac-
tice, and pediatrics, in a large HMO. The study
showed that PAs saw more patients than physicians
in the same amount of time (29% annually). This
difference is partly due to PAs being primarily out-
patient-based and physicians having hospital re-
sponsibilities away from the medical office (Table
3). Patient visits to physicians and PAs were simi-
lar in 90% of the cases in terms of conditions seen
(the functional delegation level).*

Physicians and PAs both saw patients with com-

- monly occuring conditions, such as upper respira-

tory infections, trauma, hypertension, diabetes, and
pregnancy, and to give immunizations. They dif-
fered, however, in the severity of illnesses. For ex-
ample, physicians saw more patients with acute car-
diac illnesses, cerebral accidents, and cancers."
Although some practices employ PAs to meet in-

Tahle 4
PHYSICIAN PRODUCTIVITY WHEN APA IS

ADDED TO THE CLINIC

Study Year PA-Physiclan Percent

Ratio Preductivity
Greenfield (1978)° 11 92.0%
Cyr (1985)® 1:1 80.1%
Hooker (1993)* 1:2 110.0%
Nots: Productivity is the percentage of patients seen in an outpatient seiting when a
PA i3 added compared with a physician’s average patient load.
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creasing demand, others employ PAs to relieve
physicians of excessive workloads.*> Kane noted
that after hiring PAs, more patients in the practice
were seen by appointment and had specific plans
for follow-up.* Other researchers reached similar
findings (Table 4).

Studies of PA clinical productivity in newer prac-
tice areas, such as inpatient hospital settings and
non-primary care have not been performed. In ad-
dition, the content of clinical care—specific med-
ical tasks—delivered by PAs differs within various
clinical settings.

The population base is a difficult variable to con-
trol in comparing PA productivity in different set-
tings. Differences also exist among groups of PAs
regarding work setting, type of specialty, and years
of experience. Using data collected in the 1995
American Academy of Physician Assistants (AAPA)
Membership Census, the AAPA Research Division
examined the number of outpatient visits per day
for PAs, controlling for a number of variables.
Tables 5, 6, and 7 present summary productivity sta-
tistics for PAs defined by work setting, years of ex-
perience, and field of practice. All data were for PAs
in full-time clinical practice who worked for 1 em-
ployer.#

This study of more than 3000 PAs found a sta-
tistically significant difference in the number of out-
patients seen per day by work setting, with the
largest difference reflected by PAs who were self-
employed. PAs with more experience see more pa-
tients per day. The greatest number of patients seen
per day was in the emergency medicine and pedi-
atric departments, where PAs reported seeing more
than 24 patients per day.

On average, PAs saw 21.7 outpatients per day.
Most PAs reported working about 40 hours per
week, PAs in inner city clinics reported fewer hours
per week, and PAs in military facilities reported
more hours per week than in all other settings.*

COSTS

PA costs can be viewed from 2 perspectives. An en-
trepreneurial concern is whether the increase in
practice revenue from an additional provider will
exceed the costs of adding that provider, and

hle &

MEAN AND STANDARD DEVIATION OF

OUTPATIENTS PER DAY BY WORK SETTING FOR
PHYSICIAN ASSISTANTS, 1995

Setting Respondents  Mean )

Clinic 763 219 9.6
Group practice 517 216 77
Sclo practice 190 227 9.9
HMO 198 213 6.2
Other managed care

organization 19 20.1 7.0
University hospital 72 15.0 13.1
Hospital (nonuniversity) 260 27 10.7
Inner city clinic 116 19.9 12.2
Military facility 248 248 8.3
Corrections facility 51 237 124
Nursing home 5 194 4.7
Rural clinic 357 20.2 8.9
Self-employed PA 10 35.9 145
VA facility 58 16.6 55
Industrial facifity 44 20.1 9.3
Academic facifity KX 224 79
Public health facility 27 21.0 6.8
Other government facility 14 234 20.6
Other clinical setting 109 207 106
Total 3091 217 9.5

Source: American Academy of Physician Assistants, Research Division, 1996.
Note: Based on PAs reparting cutpatient visils bul no inpatient or nursing home visits.
Data collected from the 1985 AAPA Member Census.

whether hiring a physician or a PA is more desir-
able. The societal concern is how to deliver high-
quality care at minimum cost. According to this
public policy view, all health care costs are ulti-
mately borne by society.

Employment Cost of PAs

Costs to be considered in PA employment include
salary, benefits, malpractice insurance, office space,
equipment, support staff, and supplies. Overhead
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Talite 6

MEAN AND STANDARD DEVIATION OF OUTPATIENT

VISITS PER DAY BY YEARS OF EXPERIENCE

Experlence (Years)  Respondents Mean $D
<1 139 18.6 72
1-3 821 20.8 88
4-6 505 219 10.1
7-9 341 21.2 8.5
10-12 410 216 8.6
13-15 an 225 10.2
16~18 343 228 10.5
>18 296 23.3 10.3
Total 3226 217 94
Source: American Academy of Physician Assistants, Research Division, 1996.

Note: Based on PAs reporting outpatient visits but no inpatient or nursing home
visits. Data collected from the 1995 AAPA Member Census.

costs, other than compensation, differ little between
PAs and physicians.

Kane examined practice finances before and af-
ter the employment of a formally trained PA. No
significant changes in patient volume were noted;
however, practices that employed a PA showed an
increase in revenue and net profit per physician. On
average, net profit increased approximately 22% for
physicians with a PA and 12% for control physi-
cians. Researchers also observed a change in activ-
ity for the employing physicians: The physicians as-
sociated with PAs were relieved of some primary
care responsibilities and were able to pursue activ-
ities that required greater skill and generated more
revenue.** This meant more remuneration for less
time, suggesting indirect financial benefit from the
addition of a PA,

The income differential between PAs and physi-
cians is large. Based on national data published by the
AAPA in 1999, the average salary for an experienced
primary care PA was $60,000. The average PCP that
year eamed approximately $136,000,% placing the
PA’s salary at .44% of the salary of the PCP.

Finally, although liability data are difficult to find,
anecdotal reports suggest that malpractice insurance
is less expensive for the PA because their litigation

rate is less than physicians.* Malpractice claims
provide an estimate of the safety of PA practice.
Data for the National Practitioner Data Bank reveal
that PAs have approximately one third the mal-
practice claims per capita than physicians over an
8-year period.

Compensation-to-Production Ratio

The net value of a PA can be determined by com-
paring compensation (salary and benefits) with rev-
enue generated. A useful ratio is the amount of com-
pensation expended to retain the PA divided by the
amount of revenue the PA generates. The smaller
the ratio, the more economical the provider is to
the practice. The Medical Group Management Asso-
ciation collects these data annually (Table 8). In
1998, the compensation-to-production ratio for PAs
was .38. For every dollar in revenue generated, the
employer spent $.38 to employ the PA. By com-
parison, the ratio was .44 for family practice physi-
cians, .40 for pediatricians, .41 for NPs, and .48 for
psychologists, suggesting that PAs are more eco-
nomical to employ than other types of health care
providers.* Although the number of providers used

for this study was not large, the relative ratios indi-

cate that PAs increase practice efficiency more than
most other types of providers.

Education Costs
The cost of education for PAs is less than the cost
for physicians (at least for allopathic physicians).
The cost of educating PAs, as with virtually all other
health care professionals, has been borne largely by
society through grants to institutions and tuition
subsidies for students and trainees. A student’s per-
sonal costs are tuition, books, and lost income. For
physicians, the 3 training-cost components are med-
ical school costs, graduate (resident) training costs,
and opportunity costs. Because virtually no physi-
cian begins practice after graduation, we must con-
sider medical training as 7 years—4 years of med-
ical school and 3 years of postgraduate training
(residency). The PA education track is an average
of 25 months.*
The average PA student has a baccalaureate de-
gree, as does the medical student.** They both have
Continued on page 63 p»

60

www.pAoURNALCOM  PHYSICIAN ASSISTANT, Aei 2000




iy
et
ity
Hbesy
ger
f Mare
+expe-
1

TR RARACUAPRAESEIARIFLRAY AR RHBNERERRCE

APYIpE

=

< @

| Continued irom page 60

Tahle 7
MEAN AND STANDARD DEVIATION OF OUTPATIENT

VISITS PER DAY BY FIELD OF PRACTICE

Fleld of Practice Respondents Mean SD
Family/General medicine 1836 221 8.2
General intemal medicine 255 18.9 8.6
General pediatrics 115 244 9.9
Emergency medicine 316 246 1.2
General surgery 6 18.3 73
M specialties 130 16.8 136
Pediatric specialties 33 18.7 15.1
Surgical specialties 145 200 10.6
0B/Gyn 88 200 104
Industrial/Occupational

medicine 181 21.7 103
Other 173 214 10.6
Total 3278 217 96
Source: American Academy of Physician Assistants, Research Division, 1986.
Note: Based on PAs reporting oulpatient visits but no inpatient of nursing home visits.
Data coliected from the 1995 AAPA Member Census.

similar backgrounds with varying combinations of
academic coursework in their undergraduate years.
Given the overlapping training periods for physi-
cians and PAs, the opportunity costs (foregone years
of practice) for physicians and PAs can be calcu-
lated. As shown in Table 9, PAs and medical stu-
dents are assumed to begin professional education
after four years of college work.

The physician becomes fully productive after 7
years—S5 years later than the PA. Assuming that a
provider is valued by salary level and that the aver-
age PA salary is $60,000, the PA has delivered

$300,000 ($60,000 x 5 years) worth of care to so-_

ciety before the physician begins practice. This fig-
ure is defined as the opportunity cost of additional
medical education and training. This is also the
value of health care that would have been delivered
had the medical student begun to provide care
Sooner.

If direct training costs are approximately $20,000
for a PA spread over 2.1 years* and $100,000 for

Tue Economic Basis or PA PRACTICE

a primary care physician over 4 years, the differ-
ence in education costs between the physician and
PA may be calculated as $100,000 minus $20,000,
plus the protracted training of a residency ($100,000
- $20,000 + $300,000). The differential is nearly
$380,000 (1999) dollars per PA. Thus, a PA pro-
duces $380,000 worth of patient care before a physi-
cian begins practice.

This calculation is expected to generate some
criticism. The costs are approximate, although these
are considered conservative assumptions. Average
salaries are not the same as starting salaries, and
because reaching each provider’s average earnings
potential will take varying amounts of time, the
value of each provider may be overstated. The value
of service a resident physician produces is offset
by the added suport of the resident’s training. Also,
the cost of osteopathic training (a cost reported to
be lower than allopathic training) was not fac-
tored.% Regardless, these calculations illustrate the
differences expected from each type of education
track.

If salary costs are used as a proxy for employ-
ment costs, the physician/PA differential is $76,000
(the difference between average salaries of
$136,000 for primary care physicians and $60,000
for primary care PAs). Therefore, the salary cost of
a PA is 44% that of a physician. If the practice
arrangement requires 10% of a physician’s time to
supervise a PA, 10% of $136,000 should be added
to the cost of employing a PA. The PA/MD cost ra-
tio would then become $73,600/$136,000, or 54%.
When Record made these calculations using 1977
data, the cost ratio of hiring a PA was .38, based on
a wider disparity between PA and physician salaries.®
Since that time, salaries for PAs and physicians have

steadily climbed.

Substitution Ratio

The physician/PA substitution ratio is the amount
of physician services a PA can provide. This is de-
termined primarily by the level of delegation and by
comparing productivity of physicians and PAs for a
range of health care services. A substitution ratio of
1.0 implies unity and is achieved when 1 PA sub-
stitutes for 1 physician. PAs in rural and isolated
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Teble 8
COMPENSATION-TO-PRODUCTION RATIO

FOR PHYSICIAN ASSISTANTS

Medical
#Providers Practices Mean
Overall for PAs: 124 40 331
Organlzation type:
Single specialty 19 13 433
Multispacialty 105 27 a72
Other providers:
Family practice physician 1117 135 A7
Intemal medicine physician 883 134 A47
Pediatric physician 501 107 409
Nurse practitioner 71 31 419
Midwife 15 B B
Optometrist 57 20 423
Psychologist 104 32 A7
Podiatrist 3 19 34
Sourca: Medical Group Managsment Association, 1998.

clinics usually function at very high levels, often re-
placing a physician previously occupying the role.>!
Little is known, however, about the types of patients,
the number of annual pajent visits, or how current
patients compare with patients managed by the
physician.

Using an urban health center as a paradigm, one
study conservatively estimated that a PA could re-
place at least half of a full-time physician. From
data developed in a national survey of physicians,
Scheffler estimated that a 10% increase in the med-
ical office visits output of a practice would require
an average increase of 3.5% in physician hours or
5.4% in PA hours.' These figures suggest a mar-
ginal substitution ratio of .63, as compared with the
overall .50 ratio estimated by Zechauser and
Eliastom.*® Another mathematical model used data
from 7 HMOs to demonstrate the potential impact
of PAs and NPs on physician requirements and
found that, in adult medicine, the addition of 12.7
PAs and NPs would permit the number of physi-
cians to drop from 16.4 to 9.7. Thus, the 12.7

PA/NPs could replace 5.7 physicians.? The substi-
tution ratios were calculated as .45.

Record’s large study, which controlled for vari-
ables such as types of patients and settings, deter-
mined that if PAs were hired by physicians to per-
form services in the Department of Internal
Medicine at Kaiser Permanente, and if the PA and
physician work weeks were equal, the substitution
ratio would be at least .76.32 Although this study was
conducted in 1978, 76% has generally become the
industry standard.

Steinwachs et al studied ambulatory care in an-
other HMO and found the substitution ratio to be
.38 in adult care and .48 in pediatrics.> The figures
might have been higher if the setting had been pri-
mary care, as it was in the Record study, with out-
patient specialty services excluded. Hooker devel-
oped data that suggest the ratio was .90'" and Page’s
research in the military was close to unity (1 to 1)
as early as 1975.'® Most of the estimates of substi-
tution ratios fall near .75. For practice managers,
this ratio suggests that 4 PAs could replace 3 physi-
cians. Whether these estimates would be the same
in a contemporary managed care setting remains to
be seen.

Cost-Benefit Analysis
Cost-benefit analysis examines whether there is any
benefit to a new input not ordinarily accounted for
in cost-effective analysis. To ascertain if using PAs
in acute primary care settings is cost-beneficial to
an employer, electronic medical records data used
in 1997 by a large HMO were examined for all as-
pects of an episode of care. Variables included pro-
vider type (PA or physician), diagnosis, medication,
procedures, imaging, laboratory studies, patient
health status, and return visits. Four acute medical
conditions seen by PAs or physicians were assigned
internal or allocation costs. A multivariate analysis
identified significant cost differences in each cohort
of patients seen by physicians or PAs in the inter-
nal medicine, family practice, and pediatrics de-
partments. Analysis of variance determined which
patient variables—age, gender, and health status—
were most significant.

In every medical condition, the total episode cost
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Taltle 9
coSsT COMPARISON OF PHYSICIAN ASSISTANTY
AND PHYSICIAN TRAINING PROGRAMS

PA Student Medical Student
Cost/Year $10,000 $25,000
Years of Training 2 4
Total $20,000 $100,000

mwmammmum\gmrmmmm
Source: Adapted from Record, 1880.

for PAs was less than a similar episode cost man-
aged by a physician, regardless of patient age, gen-
der, health status, and provider department. No dif-
ferences were seen in the rate of return visits
between physicians and PAs when types of patients
were held constant. In some instances, the use of
resources was less for PAs. The author concluded
that, in this setting, PAs are not only cost-effective
but also cost-beneficial from a standpoint of em-

ployment.*

SUMMARY
It appears that PAs can safely assume at least 83%

of all outpatient primary care visits without super-
vision. But how cost-effective is a PA? While not
known precisely, the answer is contained in the dif-
ference between the physician/PA substitution ratio
(.75) and the physician/PA cost ratio (.44). These
numbers indicate that a PA can substitute for at least
75% of a PCP’s services at approximately 44% of
the physician’s direct cost in salary. If the physi-
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ArraL 2000

COST-EFFECTIVENESS OF PR:-I:;IK;\!E;gARE PHYSICIAN ASSISTANTS
Issue Examined Range ng?sgtﬁgi
10 25 ."{0 '7.5 1.90
Delegation I 8
Supervision 10
PA/Physician Substitution Ratio 75
PA/Physician Cost Ratio (salary) - 44
PAPhysician Cost Ratio ) 53
{with supervision)
Compensation-to-Production Ratio 38
Societal Cost Training a PA 20
{compared with a physician)
Average number of outpatients seen 1810 35 217
PA/Physician Cost-Benefit Raio unknown unknown
Nato:easedonareviewoiﬂmeﬁtmmreuptozooo.mmmﬁveesﬁrmles,anﬂemapdaﬂngto\999wsts.
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cian’s time is reduced because of PA supervision,
the employment cost of a PA is 53% of a physi-
cian’s cost.

The social cost figures are even more impressive
because the PA/physician ratio, including education
costs, is smaller than the employment cost ratio,
which means that educating a PA is more cost-
effective than educating a physician. Finally, the
employment of a PA is economical because the
compensation-to-production ratio (.38) is more ef-
ficient than for most other types of provider.

Analysis of episodes of care shows that the PA
does not negate the salary differential and may be
more economical in the use of resources (at least
for acute primary care conditions). See Table 10 for
a summary of the economic exercises.

These figures must be viewed with caution. They
are the author’s opinion based on the studies con-
sidered the most rigorous in investigation or on the
average of different studies, using fairly conserva-
tive figures. However, many of the studies use small
numbers that may not be statistically significant and
many of the estimates were derived from studies
conducted before 1980.

CONCLUSION
In addition to the studies presented, the fact that in
the year 2000 more than 35,000 PAs are employed
is significant empirical evidence for cost-effective-
ness. Employers—physicians, federal agencies,
clinics, and hospitals—would not employ PAs if
they were not, to some degree, cost-effective, much
less cost-beneficial. Economic analyses of PAs in-
dicate that PAs (and other nonphysician health care
providers) appear to be underutilized in their roles
in medical care. The potential for PAs to fully con-
tribute to health care delivery is largely inhibited by
physicians’ attitudes, inconsistent state laws, and ir-
regular reimbursement policies.* ¢

Theoretical projections of the cost savings that
could accrue under optimal conditions of non-
physician provider utilization are considerable. For
NPs, estimates of $4 to $5 billion annually have
been made.5?8 If the efficiencies for PA employ-
ment are as good as for NP employment, this ben-
efit to society is substantial. &
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