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Foreword

This case study is one of 17 studies comprising Background Paper #2 for OTA’s
assessment, The Implications of Cost-Effectiveness Analysis of Medical Technology.
That assessment analyzes the feasibility, implications, and value of using cost-effec-
tiveness and cost-benefit analysis (CEA/CBA) in health care decsionmaking. The ma-
jor, policy-oriented report of the assessment was published in August 1980. In addition
to Background Paper #2, there are four other background papers being published in
conjunction with the assessment: 1) a document which addresses methodological
issues and reviews the CEA/CBA literature, published in September 1980; 2) a case
study of the efficacy and cost-effectiveness of psychotherapy, published in October
1980; 3) a case study of four common diagnostic X-ray procedures, to be published in
summer 1981; and 4) a review of international experience in managing medical tech-
nology, published in October 1980. Another related report was published in
September of 1979: A Review of Selected Federal Vaccine and Immunization Policies.

The case studies in Background Paper #2: Case Studies of Medical Technologies
are being published individually. They were commissioned by OTA both to provide
information on the specific technologies and to gain lessons that could be applied to
the broader policy aspects of the use of CEA/CBA. Several of the studies were specifi-
cally requested by the Senate Committee on Finance.

Drafts of each case study were reviewed by OTA staff; by members of the ad-
visory panel to the overall assessment, chaired by Dr. John Hogness; by members of
the Health Program Advisory Committee, chaired by Dr. Frederick Robbins; and by
numerous other experts in clinical medicine, health policy, Government, and econom-
ics. We are grateful for their assistance. However, responsibility for the case studies re-

mains with the authors.
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care team, the nurse practitioner plans and in-
stitutes health care programs.

The actual roles of PAs and NPs depend on
their work settings. In some cases, the functions
the two perform are virtually identical; in
others, they are very different. PAs are intended
to operate essentially as physician substitutes
for routine primary care. NPs, while trained to
assume medical tasks, come from a tradition
based on fundamental nursing concepts stress-
ing aspects of patient care not usually provided
by physicians.

The scope of this analysis is limited by in-
adequacies in the available data. Although there
is a rather extensive body of literature on physi-
cian extender practice in a variety of different
practice settings—private physician practice,
prepaid group practice (PPGP), hospitals, and
other organized settings that operate on either a
fixed budget or fee-for-service basis) —some
general problems, as noted by Schweitzer (87),
appear consistently in the available studies: nar-
rowness of site coverage, incomprehensiveness
of variables considered, and weakness of the re-
search design. Studies often focus on a single
site or small nonranciom groups of sites. A num-
ber of studies were conducted shortly after the
physician extender entered practice and there-
fore leave issues regarding maturity unresolved.
Many studies do not adequately identify po-
tential biases influencing the research findings
or later interpretation of those findings: In some
of them, the impact on the research results of
factors unique to the type of practice setting
being examined is not specified; in others, the

COST= EFFECTIVENESS ANALYSIS

Limitations of a CEA of
Physician Extenders

Encouragement of NPs and PAs as an innova-
tion in the delivery of primary care services is
based on their potential to improve access and
to lower costs without compromisin quality.
This promise derives from several basic assump-
tions (18):

« physician extenders can perform basic and

researchers conducting the study may be ad-
vocates for the physician extender concept.
Finally, from the perspective of cost-effec-
tiveness analysis (CEA), perhaps the most seri-
ous problem is a dearth of information specifi-
cally defining what medical care tasks physi-
cian extenders are qualified to perform. Without
this information, comparative analysis between
physician extenders and physicians is limited.

supply

Before 1970, there were fewer than 2,000 for-
mally trained physician extenders. Currently,
there are roughly 22,000 physician extenders in
active practice: 13,000 NPs and 9,000 PAs (18).
The Congressional Budget Office (CBO) esti-
mates that 2,000 NPs and 1,500 PAs and Medex
graduate annually. Assuming continuation of
Federal funding at the present level, CBO es-
timates the supply of physician extenders by
1990 will exceed 56,000 (18). While budget-
ary constraints might preclude a decision to
further increase training opportunities, the de-
mand for training positions, as reflected cur-
rently by a high ratio of applicants to available
positions, would not be an obstacle (25,101).
Assuming continuation of current trends, how-
ever, physician extenders will continue to rep-
resent a very small group of health profes-
sionals. For purposes of comparison, it should
be noted that the number of physicians is ex-
pected to rise from the present 400,000 to
594,000 by 1990 (18). This increase alone is sev-
eral times more than the total number of physi-
cian extenders.

routine medical care tasks traditionally per-
formed by physicians;

« physicians working in concert with physi-
cian extenders will thus be free to focus on
more serious and more complex medical
care problems;

. training costs for physician extenders are
cheaper than training costs for physicians;

. lower costs associated with physician ex-
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tender services will result in lower prices
for the services provided; and

. improved access resultin from the addi-
tion of physician extenders to the health
care team will increase the frequency of
early detection of disease and thus reduce
medical care expenditures.

A number of issues concerning appropriate
training, task delegation, performance quality,
physician and consumer acceptance, costs, pro-
ductivity, and barriers to practice have con-
strained the realization of physician extenders’
potential. The importance of these concerns is
illustrated by their dominance in published re-
search. Only recently, with several exceptions,
has cost effectiveness provided the framework
for analysis of physician extender practice
(69,71). The most recent contributions to CEA
of physician extenders are a synthesis of related
research and its application to cost-effectiveness
qguestions published by CBO (18), and an ex-
haustive review of literature on task delegation,

productivity, and cost by Jane Cassels Record
(70).

The focus on literature review and synthesis
in these studies reflects, in part, the data and
methodological problems associated with con-
ducting a pure CEA in this area. Data from ex-
isting studies are insufficient to meet the re-
quirements of a thorough CEA. Moreover,
while the findings of these more narrow studies
may contribute to CEAS, the evidence they have
provided to date is considered “limited but sug-
gestive” and allowing for only “tentative” con-
clusions (18). CEA seeks to determine which ap-
proach accomplishes a given objective at mini-
mum cost. Such a comparison between physi-
cians and physician extenders is difficult, be-
cause the approaches being compared, while
overlapping, cannot be substituted for each
other in all instances. Moreover, there does not
exist the same standardization with physician
extenders as with more traditional technological
innovations. Physician extenders differ in back-
ground, temperament, training, attitude, ability
to make independent judgments, and desire for
independence. They cannot be considered a
neutral “technology” to be utilized and acted on,

because they themselves exert an influence on
their practice. Moreover, it is not known
whether differences in productivity, quality, in-
dependence, cost, and provider acceptance exist
among NPs in different types of specialty prac-
tice. These factors raise both data and method-
ological questions which have yet to be an-
swered in published research.

Physician extenders have been found to be
capable of providing high percentages of
primary care services traditionally provided by
physicians—but it is unclear which services are
included in these percentages; which services are
left out; whether those left out have more im-
pact on the delivery of care, physician attitudes,
productivity, and costs than those provided,
and so on. One way to focus an analysis would
be to select for comparison a set of tasks that
have been noted in the literature to be per-
formed by both physicians and physician ex-
tenders (e.g., well-baby care, history and phys-
ical, hypertension monitoring). Even then, how-
ever, the results of the analysis would be lim-
ited, because they would not provide a way to
determine what medical care tasks physician ex-
tenders do not perform and the value of those
services. It would be difficult to determine
whether a “patient visit” (the usual standard of
measurement) were the same in both instances
in terms of content and outcome. The results
would not provide adequate information for de-
veloping staffing configurations that are cost
effective in terms of services for which physician
extenders can substitute for physicians, services
for which physicians are the only providers, and
services provided by physician extenders that
physicians traditionally have not provided.

The objectives of a CEA of physician ex-
tenders will depend on the perspective of those
for whom the study is undertaken (e.g., a physi-
cian in fee-for-service private practice, a health
maintenance organization (HMO) with a fixed
budget, or Federal policy makers concerned with
reimbursement under Federal health insurance
programs). Consideration of the type of practice
setting, with its different budget and staffing
constraints, will alter the study design. The con-
text within which the analysis is conducted is
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crucial. Different factors are taken as given; dif-
ferent assumptions underlie the analysis.

Moreover, structural characteristics of the
health care system have a profound impact on
the way an innovation is used. This is clearly
evident in the case of physician extenders and
raises questions as to whether a CEA should re-
strict its focus to current conditions or whether
its assessment should consider changes in rela-
tion to a variety of policy alternatives to modify
the existing structure. This is a key question in
the case of physician extenders. Unlike the in-
troduction of most new technologies, the in-
troduction of physician extenders into health
services delivery was not accompanied by re-
imbursement. Unlike many new technologies
which enhance the position of the physician, the
physician extender is potential competition.
Physicians legally maintain a substantial
amount of control over physician extender prac-
tice; however, the structure of reimbursement
reinforces that control by making it virtually
impossible for a physician extender to practice
independently, Any analysis that is based on
what physician extenders can do by virtue of
their training, rather than what they actually do
by virtue of the structural characteristics of the
health care system, therefore has serious meth-
odological limitations.

Yet developing a broad study based on actual
experience to make up for those limitations is
much more difficult. The data base specifying
what physician extenders do and costs asso-
ciated with their practice is incomplete. Most
existing studies confine themselves to very small
samples. The emphasis has been on ambulatory
care, leaving a dearth of information on the
roles of physician extenders in hospital settings,
including their potential substitution for house
staff. Expanding the sample size and composi-
tion would entail the identification and survey
of physician extenders in a variety of practice
settings, itself a lengthy and expensive task.
Moreover, it is difficult to disentangle physician
extender performance and cost characteristics
from the characteristics of the practice setting.
In a CEA, which should be the focus? Is it possi-
ble to control for those factors associated with

the practice setting that determine utilization of
health personnel?

Given the data that are available, it is not
possible to conduct a CEA of sufficient precision
to calculate cost-effectiveness ratios. To reiter-
ate key constraints on such an analysis, it is not
known exactly what medical tasks physician ex-
tenders perform, nor what tasks they cannot
perform, nor the importance of either to those
employing physician extenders (i. e., do em-
ployers seek to cover the average case or the
variance: routine versus emergency care?). It is
unclear what occurs during the “patient visits”
reported throughout the literature. Are there
qualitative differences in the services provided
by a physician extender and those provided by a
physician? The relationship between practice
setting characteristics and physician extender
cost and performance factors is not fully
understood or described in available research.
Cost information, when available, is not suffi-
ciently broken down to compare the full costs of
a given service provided by a physician extender
to the service provided by a physician. Costs of
physician extenders are generally presented as
an add-on to an existing physician practice.
While calculations often account for overhead,
they also reflect a fully operational practice,
thus minimizing startup costs and assuming dif-
ferent degrees of practice independence for
physicians and physician extenders. Moreover,
charges cannot be used to determine costs, be-
cause existing evidence indicates little relation
between the two.

Because the methodological problems and
lack of data preclude a full CEA of physician ex-
tenders at this time, no effort is made in the
analysis presented in this case study to develop
cost-effectiveness ratios. The purpose of the
analysis is to elaborate on the factors essential
to determining cost effectiveness and to testing
assumptions regarding the cost-effectiveness po-
tential of NPs against existing data and research
findings. Even without data of sufficient preci-
sion, quality, and quantity for a full CEA, one
can see trends and draw conclusions. From a
policy perspective, there emerge in this case
clear indications of areas in which alternative
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policies would have significant impact. Given
the expense in time and dollars of going beyond
synthesis and analysis of available information
within a cost-effectiveness framework, it is
questionable how much more could be gained
that would significantly alter the findings and
conclusions suggested by existing studies
through fulfilling the requirements of a more
elaborate cost-effectiveness methodology.

Studies focusing on the removal of serious
deficiencies in the data base most likely would
be more useful in clarifying still outstanding
issues. Assessment of the cost effectiveness of
NPs must at a minimum consider the specific
services NPs are qualified to provide, perform-
ance quality, productivity, task delegation ex-
perience, changes in physician practice behavior
after the introduction of NPs, employment
costs, impact on average expenses per patient
visit, training costs, price effects, and revenue
generation ability. The discussion that follows
examines each of these factors. The difficulty in
reaching definitive conclusions in this area re-
sults in part from the sensitivity of the analysis
to modest changes in many of the variables and
from the need to consider the combinations in
which these variables are found as additional
factors influencing the outcome.

On the basis of available data, it appears that
NPs do alter the production of medical services
in a manner that can improve access to such
services and reduce production costs. That the
introduction of NPs will result in a reduction in
the price of medical care services or in overall
medical expenditures appears less likely. With-
out a reduction in price that reflects lower costs,
the financial benefits derived from the cost-
effective attributes of NPs accrue primarily to
the physician or to the employing institution.
This situation with NPs is similar to the expe-
rience with many new medical technologies that
are cost saving. Benefits to consumers come
when the introduction of NPs results in im-
proved access.

Services Provided by Physician
Extenders

In order to determine the cost effectiveness of

physician extenders, it is necessary to know
what services they are qualified to provide and
whether those services are substitutive or com-
plementary to those provided by physicians.
This key question is one on which available data
are clearly inadequate. Most studies refer to
services provided by or delegated to physician
extenders in terms of office visits rather than
definitive tasks. They describe services physi-
cian extenders are producing rather than those
they are qualified to produce (70). Instead of
categorizing services by specific tasks, studies
are more likely to categorize services generally
into those physician services that physician ex-
tenders either can or cannot safely provide.

There are some studies that have attempted to
define areas of medical practice or diagnoses
managed by physician extenders. Although the
study samples are often very small, the findings
of these studies, accompanied by more general
conclusions drawn from the bulk of available
research, suggest several patterns:

+ physicians and physician extenders have
both a complementary and substitutive re-
lationship. NPs provide additive services
and PAs serve as an extension of the physi-
cian (70);

+ physician extenders are capable of safely
providing a high percentage of primary
medical care services (70); and

+ studies that document current performance
reveal that the practice setting is the major
determinant of services provided by physi-
cian extenders (29,50).

In general, PAs work more closely with physi-
cians than do NPs and also provide care which
is more oriented toward acute or emergency sit-
uations. NPs often assume a large degree of in-
dependence and responsibility and tend to be in-
volved in a broader spectrum of patient care, in-
cluding counseling, education, and general con-
sultation on a continuing basis.

Among the studies that begin to define serv-
ices performed by NPs is that of Coulehan and
Sheedy (20). The medical practice of an NP
trained in diagnosis and treatment of general
medical conditions included the following:
wellness care; stable chronic disease (hyperten-
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sion, diabetes, obesity, arteriosclerotic heart
disease, arthritis, chronic depression, psy-
chophysiologic reactions); and acute self-limited
conditions (colds, sore throats, acute viral syn-
drome, minor trauma, rashes, skin infection).
Of the 15 most common diagnoses for the
Coulehan and Sheedy study sample, the NP
handled so percent or more of the following
conditions: upper respiratory infections, otitis
media, otitis externa, soft tissue trauma, and
gonorrhea. The NP managed one-third to one-
half of patients presenting the following: muscle
or back strain, dermatitis or eczema, hyperten-
sion, diabetes, obesity, and urinary tract infec-
tion. Again, it must be noted that these services
reflect services the NP provided within the con-
straints of the practice setting, not necessarily
the range of services the NP was qualified to
provide. Moreover, it should be noted that the
Coulehan and Sheedy study was conducted in
1973, and therefore reflects early experience
with NPs, Subsequent studies reveal even higher
percentages of patients presenting the same con-
ditions being treated by NPs.

In terms of specific tasks, the limited data that
are available indicate that physician extenders
can perform medical functions basic to primary
care such as taking medical histories, per-
forming routine physical examinations, carry-
ing out simple diagnostic procedures, ordering
routine lab tests and interpreting their results.
Physician extenders commonly administer injec-
tions, apply dressings, casts and splints, and can
perform life-preserving measures in emergency
situations. Some are qualified to perform minor
surgical procedures such as removing a foreign
object from the eye 01 routine suturing (10).

Physician extenders generally are restricted
from prescribing drugs except under certain
conditions (e. g., having prescriptions counter-
signed by a supervising physician or prescribing
within a limited “scope of practice”). Eight
States prohibit physician extenders from writing
drug prescriptions. The issue of whether or not
physician extenders are qualified to prescribe
drugs is one that a number of States are current-
ly reviewing. Some States are experimenting
with the extension of prescribing privileges
(e.g., California has a project which allows pre-

scribing by NPs, PAs, and pharmacists in five
geographic areas of the State). The constraints
on drug prescription represent the most sen-
sitive unresolved issue in terms of tasks allowed
to be performed by physician extenders, both
because of the integral role of prescribing in
medical care and because of the implications of
such constraints for professional independence
(18).

Performance Quality

The quality of services provided by NPs is
crucial to their acceptance by both physicians
and patients. Indeed, this issue has been studied
more than any other. Like most research in this
area, the studies on quality generally use small
samples, assess quality from a variety of dif-
ferent perspectives and focus more on short-
term results than on long-term outcomes of pa-
tient care. These evaluations of physician ex-
tender services repeatedly confirm their high
quality (10,14,24,41,42,44,51,52,79). The qual-
ity of medical care services provided by physi-
cian extenders is at least comparable to the qual-
ity of services provided by physicians them-
selves. Furthermore, in some cases, physician
extenders have shown performance superior to
physicians in symptom relief, diagnostic accu-
racy, and patient satisfaction (33,70). Sum-
marizing the findings of the numerous studies of
physician extender performance in a variety of
practice settings, CBO concludes: “Physician
extenders have performed as well as physicians,
with respect to patient outcomes, proper diag-
noses, management of ‘indicator’'medical con-
ditions, frequency of patient hospitalization,
manner of drug prescription, documentation of
medical findings and patient satisfaction” (18).

In its study of the Federal physician extender
reimbursement experiment (102), System Sci-
ences, Inc., used nationally recognized disease
treatment protocols to evaluate the quality of
care provided to patients by physician/physi-
cian extender teams and by physicians only.
The results favored physician/physician ex-

'According to Spitzer, et al. (93), “An indicator condition is a
distinct clinical entity (such as a disease, symptom, state, or in-
jury) occurring frequently in primary care, with an outcome that
can be affected favorably or adversely by choice of treatment.”
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tender teams and revealed higher quality ratings
for physician/NP teams than for any other

group.

Productivity

It is difficult to measure productivity in strict
economic terms when applied to health man-
power. The inputs and outputs of the medical
care production process are difficult to define
and measure. Some people define the output of
the medical care industry as an intermediate
good to be combined with other inputs in the
production of good health. However, most fo-
cus on this intermediate product and try to de-
velop proxy measures for what actually occurs
when patient and health professional come to-
gether.

The output most commonly associated with
health professional services is defined in terms
of patient visits. Productivity of physicians and
physician extenders usually is measured by the
number of patient visits per unit of time.
Holmes, et al. (39) noted the inability of this
measure to reflect either the complexity or the
volume of services provided during a patient
visit. These investigators also noted the difficul-
ty of determining the relative contributions
made to patient care when more than one pro-
fessional is involved. To overcome these inade-
quacies, they suggested the use of a relative
value scale to assign values to the specific ac-
tivities performed by physicians, NPs, and
nurses. This and other attempts are being made
to develop more refined measures of pro-
ductivity, but the use of patient visits is most
prevalent in the literature.

Although there is little doubt that the efficient
use of NPs can improve the productivity of the
delivery of medical services, it is essential to dis-
tinguish between potential impact and actual ex-
perience. As Reinhardt (74) points out, deter-
mination of physician productivity must ac-
count for both technical feasibility in the pro-
duction process and the probable economic be-
havior of the physician. One needs to know not
only what is technically feasible but also what
configuration of inputs physicians are likely to
choose and to what extent physicians will at-

tempt to maximize the output that is technically
attainable with that combination of inputs (75).
The physician, perhaps in collaboration with
the administrator in an organized setting, deter-
mines how the physician extender will be used
as an input in the production of medical serv-
ices. While the debate continues regarding the
independence of NPs, reality shows them to be
functionally dependent on the physician. Berki
(37) defines this relationship as one of “con-
strained substitutability” with the physician
determining most of the constraints.

The extent to which tasks are delegated from
physician to NP, the amount of time it takes a
physician or NP to perform the same task, and
the impact of the introduction of NPs on physi-
cian behavior are key productivity-related vari-
ables in the cost-effectiveness calculation. In a
review of 15 studies that used physician office
visits as a measure of delegability, Record (70)
concluded that between 75 and 80 percent of
adult primary care services and up to 90 percent
of pediatric primary care services could be del-
egated to physician extenders. The purpose of
the Record study was to estimate different com-
binations of physicians and physician extenders
that could produce given levels of primary care
services. Cost estimates associated with the var-
ious configurations revealed potential cost sav-
ings of $0.5 billion to over $1 billion in cases
with higher physician extender participation.
This amounted to 19 to 49 percent of total pri-
mary care provider costs.

Steinwachs, et al. (94) reported on the ex-
perience of the Columbia Medical Plan, an
HMO, in expanding the use of physician ex-
tenders over a 3-year period. As the involve-
ment of physician extenders increased, dramatic
changes occurred in the distribution of patient
encounters between physician extenders and
physicians. In 1971-72, 79 percent of patient en-
counters in adult medicine were managed ini-
tially by physicians. By 1973 -74, that figure had
dropped to 38 percent. In 1971-72, physician ex-
tenders managed 10 percent of initial encounters
for illness and injury and conducted no health
reviews. By 1973-74, physician extenders man-
aged 50 percent of illness and 75 percent of in-
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jury initial encounters and conducted 50 percent
of adult health reviews. The delegation of re-
sponsibility for initial encounters in pediatrics
was even higher, with all but 16 percent of pedi-
atric health reviews being conducted by physi-
cian extenders.

The changes in distribution of patient en-
counters among physician extenders and physi-
cians resulted in a major change in staffing pat-
terns as the Columbia Medical Plan evolved
(94). During the study period, enrollment nearly
doubled. In response to this growth, the number
of full-time equivalent (FTE) internists increased
less than 10 percent, while the number of physi-
cian extender FTEs increased 260 percent. The
result was a change in staffing patterns from the
early study period when physicians represented
60 percent of the total number of FTE providers
to the final months of the study when their rep-
resentation decreased to 38 percent of total FTE
providers. Pediatrics experienced a similar but
less pronounced staffing change, with physician
FTEs increasing by one-third and physician ex-
tender FTEs nearly doubling.

In the Northern California Kaiser-Per-
manente Medical Care Program, also an HMO,
NPs conducted a Health Evaluation Service
(HES) consisting of automated multiphasic
health testing followed by a physical examina-
tion and health appraisal (22). Of the patients
who entered the Kaiser system through HES, 74
percent were managed without physician refer-
ral. Of those referred to a physician, two-thirds
went to a specialty clinic, thus having the NPs’
HES visit substitute for an initial primary care
physician visit. Moreover, pelvic exams con-
ducted through HES replaced 5,207 visits to the
gynecology clinic during the study period.

Similar experience is reported for two NPs
working in the offices of two family physicians
in the Burlington Randomized Trial (79,93). Pa-
tients were divided randomly into two groups:
one receiving first-contact, primary care serv-
ices from a family physician working with a
nurse (“conventional” care); and the other re-
ceiving such care services from NPs. The study
found that NPs were able to provide primary
care services as safely and effectively as physi-

cians. In 67 percent of patient visits, care was
provided with no physician consultation.

More specifically, in settings with both NPs
and physicians, NPs assume primary responsi-
bility for the diagnosis and treatment of acute
self-limited conditions and acute conditions
with limited uncertainty in the diagnosis and re-
sponsiveness to a defined therapy. Adult health
reviews are shared by physicians and NPs,
while the majority of well-baby care can be pro-
vided by pediatric NPs, Physicians retain pri-
mary responsibilit,for diagnosis and treatment
of more complex and serious acute conditions
and for chronic conditions (89,94,109).

It is obvious from the aforementioned and
other studies (19,85, 105) that NPs can assume a
high proportion of primary medical care tasks.
Existing studies also reveal substantial variation
among practices, making more difficult the
translation of specific expectations for task
delegation to widespread experience. Record
(70) outlines a number of factors accounting for
that variation, including type of practice set-
ting, structure and age of practice, provider role
strain, legal and reimbursement constraints, and
level of demand.

The time spent by NPs in managing a patient
visit is significantly higher than that spent by
physicians. Table 1 shows the experience of
physician extenders in the Southern California
Kaiser-Permanente Health Facility.

For given presenting complaints, physician
extenders averaged 4 to 9 minutes longer than
physicians. Recent research has shown that NPs
spend up to 65 percent more time per patient
visit and see 60 percent as many patients per
hour as do physicians (18,103). NPs see fewer
patients per day because of their longer time per
visit, a shorter workday, and more time de-
voted to patient telephone consultation and ad-
ministrative activities. The number of patient
visits reported for NPs ranges from 5 to 14 per
day (101). Consideration of the number and
duration of patient visits to NPs must account
for the possibility that the content of the NP pa-
tient visit differs from that of a physician visit.
If NPs do, in fact, provide more patient edu-
cation and counseling than physicians, they
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Table 1.—Mean Physician and Practitioner Time With Patients

Physician group

Number Physicién'
qugrourpEl 7 of visits tirme (min) 7
URI........ ... 60 114+ 72
utr ..o 53 114 + 6.2
Headache. . .. .. 32 13.7 + 84
Abdominal pain . 60 124 + 7.4
Average visito .. 11.8

New health p?a(ﬁtiﬁoher (NHVP)ngVOL;p '

Physician
Number consult time
_ ,O,f vjsﬂts N_HPtrimeV(minv) (min)
156 15.7 = 6.1 08 15
34 174 + 58 09 +12
34 195 + 83 08+ 12
43 21.1 + 83 1.3+ 23
17.1 0.9

3URI denotes upper respiratory infection; UTi donates urinary tract infection.
dWeighted average calculated and tested for signiticance. All ditferences between mean physician time and mean NHP time

significant at p > 0.005 (by 2-tailed t-test).

SOURCE: S. Greenfield, et al.. "Efficiency and Cost of Primary Care by Nurses and Physician Assistants,” N. Eng. J. Med.

298307, 1978

may be improving access and the patient’s ex-
perience during the encounter. Since such serv-
ices generally are not reimbursable, and reim-
bursement is used as a measure of value, it is dif-
ficult to determine the value of these services.

An NP who substitutes for a physician in pro-
viding specified medical services allows the phy-
sician to increase productivity. As Reinhardt
points out, this is true even if the NP spends
more time providing the same service (75s):

Because of the need for supervision of physi-
cian extenders, the delegation of a task normally
requiring 10 minutes of physician tine toaphy-
sician extender may actually free only 8 ni nutes
of physician time (and may require 20 minutes
of the physician extender’s time). Even so, as
long as some physician time is freed at all, task
delegation will enable the physician to treat
more cases per unit of time and hence in-
crease . . . hourly productivity.

Physicians working with NPs noted an addi-
tional increase in their efficiency due to the need
to be more rigorous and clear in communicating
their thoughts to the NPs ( 93) .

Estimates of increases in the productivity of
physician practices that include NPs range from
20 to 90 percent (31,36,38,39,43,70,82,104). In
some cases, these estimates reflect actual ex-
periences; in others, they are the result of com-
puter simulation models that determine produc-
tivity increases based on optimal staffing config-
urations for performing medical care tasks.
Given that the computer simulation models

measure potential rather than actual experience,
these generally yield higher estimates. The
greatest productivity increases come when the
NP has primary responsibility for a subset of
patients and when triage is performed by the
NPs’ referring complicated cases “up” to the
physician rather than by the physician’s dele-
gating routine medical problems “down” to the
NP (90).

The amount of physician time freed by NPs is
reflected in physician/NP substitution rates. In
a mathematical model for HMO staffing pat-
terns, Schneider and Foley ( 82) estimated that
the substitution of one physician extender
would decrease physician requirements by 53 to
60 percent depending on departments. After the
expanded use of physician extenders in the Col-
umbia Medical Plan, the workload (number of
encounters per FTE) remained constant for the
physician extenders but declined for physicians,
in part because physicians were freed from rou-
tine medical procedures to concentrate on pa-
tients with more time-consuming complex prob-
lems (94). Although physicians still must be
available for consultation with the NP, Green-
field, et al. (33) found that the physician time re-
quired for consultation was 92 percent less than
the time that physicians would spend treating
the same clinical problem.

In addition to the numerous studies that de-
fine productivity in terms of patient visits,
Holmes, et al. ( 39) used a relative value scale to
determine productivity differences between tra-
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ditional physician/nurse practices and physi-
cian/NP practices. They found productivity
levels in practices incorporating NPs to be an
average of 25.8 percent higher (39).

Productivity increases that result from the use
of NPs vary widely, depending on the practice
setting, the responsibilities delegated to the NP,
the severity and stability of illness in the pa-
tients served by the practice, and how the physi-
cian chooses to use the free time resulting from
task delegation. As will be discussed below, the
potential for productivity increases is not nec-
essarily realized. Moreover, Hershey and Kropp
(36) point out the negative impact that max-
imum task delegation and resulting productivity
increases can have on the practice environment.
Considering such factors as office hours, wait-
ing room congestion, and supervision time, they
conclude that an operating environment re-
sembling that of a conventional physician prac-
tice cannot be achieved with more than a 50-per-
cent increase in procductivity. If physician hours
remain constant, supervision time has a marked
impact on how much of an increase in pro-
ductivity a practice environment can absorb.
Tables 2 and 3 compare practice environments
with and without PAs under varying supervi-
sion times.

Employment Costs

To determine the cost effectiveness of NPs,
both the amount of time they spend to perform
a given service and the cost per unit of time for
NPs must be compared with the figures for phy-
sicians. However, available cost data are
limited, and what data exist often come from
studies of small samples that are not com-
parable. An additional difficulty in comparing
costs arises because most physicians are self-
employed and compensated for their services on
a fee-for-service basis, while virtually all NPs
are salaried.

The basic costs of employing an NP include
salary, fringe benefits, and physician super-
vision. The average salary of NPs was estimated
in 1978 to be about $13,800 (105). Using 1975
data, CBO (18) determined that the median
hourly wage for physician extenders was about
$6 as compared with $24 for physicians. Record
(70) found salary (or income) differentials bet-
ween physicians and physician extenders to be
close to $36, 000 per provider per year. Several
studies stress the importance of such differen-
tials in the physician’s decision to employ an NP
(33,82). In their systems analysis of the use of
physician extenders, Schneider and Foley (82)

Table 2.—First Comparison of Practices With and Without
a PA When Supervision Is Considered

Assumptions

Without PA

220 patients

With PA/4 minutes supervision

264 patients 286 patients
per week per week

308 patients
per week

242 patients
per week

Measures per week (10%-gain) (20%-gain) (30%-gain) (40%-gain)
Average physician-patient contact time per

day, Including supervision (hours) 5.93 4 34 5.24b 5.55 6.15
Average time last patient leaves office

(minutes past 4 p m ) . 30 25b 27 37b 66a
Average total wait per patient (minutes 17 16 18 23b 39a
Average percent of patients who wait for

admission to examination room 39 52b 54b 62b 8la
Maximum number of patients in waiting room

o n average d ay 3 3 5 10a
Average annual net Income before taxes $34,735 $31,970 $35,102 $38,250 $41 ,615°
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Table 3.—Second Comparison of Practices With and Without
a PA When Supevision is Considered

Assumptions

Without PA

220 patients

With PA
4 minutes 2 minutes 1 minute
supervision supervision supervision No supervision
264 patients 286 patients 308 patients 330 patients
per week per week per week per week

Measures per week (20%-gain) (30%-gain) (40%-gain) (50%-gain)
Average physician-patient contact time per

day, including supervision (hours) 5.93 5.24' 4.75b 4.84b 4.75b
Average time last patient leaves office

(minutes past4p.m.) ........ .. ... ... ... 30 27 27 26a 31
Average total wait per patient (minutes) . . . . . . 17 18 17 20 18
Average percent of patients who wait for

admission to examination room . . 39 53a 53a 722b 71b
Maximum number of patients in waiting room

onaverage day . . . ................ 5 6a 7b
Average annual net income before taxes. . . . . . $34°735 $35:102 $37,567 $42,291’ $46,855°

aThe aw;er;;_;; ;;IE;;STgﬁ;fmianle ditferent from the average value “"without PA" at the 0.05 level.
PThe average value is significantly different from the average value “without PA™ at the 0.01 level.

SOURCE J C Hershey and D H Kropp, ‘A Re-Appratsal of the Productlvity Potential and Economic Benefits of Physiclan’s Assistant s,” Med. Care 17602, 1979

found physician extenders’ use to be unaffected
when their salaries remained below 47 percent
of physician salaries. Once the physician ex-
tender’s salary reached 62 percent of the phy-
sician’s salary, however, physician extenders
rapidly lost their cost effectiveness in the model.

The amount of time reported for physician
supervision and consultation varies consider-
ably among practices. Supervision time varies
with the type of practitioner involved. Legal re-
quirements also determine the time devoted to
supervision. Forty-three States require direct
supervision of PAs and Medex; only 11 States
have similar requirements for NPs (18). Within
a given practice, variation in consulting time is a
function of the reason for the consultation,
whether the physician sees the patient or only
confers with the NP, and the practice experience
of the NP. The actual time per consultation
ranges from less than a minute to approximately
8 minutes. Consultation on initial visits requires
about half as much time as consultation on con-
tinuing visits (105). Record, et al. (72) found
that in the 12 percent of cases where the PAs
under study requested physician consultation,
the physicians were likely to spend as much time
with the patient as if they had been the initial
provider. In such cases, the extra cost to the

practice is represented by the cost of the PA and
not that of the physician. Because of the cost im-
plications, direct referral to the physician would
be optimal but usually is not possible in such
cases.

In its review of available studies, CBO de-
termined that supervision and consultation with
physician extenders require between 10 and 20
percent of physician time (18). With CBO esti-
mates of hourly earnings, this adds between $3
and $5 to the physician extender’s hourly salary
cost. CBO further determined that direct com-
pensation accounted for 54 to 72 percent of the
total cost of a physician extender, while super-
vision costs made up the remainder (18). Table 4
compares the time and costs of physicians and
physician extenders, according to patient visits.
If both salary and supervisory costs are con-
sidered, the hourly costs of NPs range from one-
third to one-half of physician costs ($9 to $12/
hour as compared to $24/hour).

It should be recognized that the salary level of
NPs is in part a function of the demand for their
services. As Berki (7) points out, with some
caveats, demand for physician primary care
services can be considered a direct demand ex-
pressed by the patient. The demand for NPs is



