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effective preventive strategies and innovative procedures. Hospital
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service produced per, Year of specialty labor was also assessed. The
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This document was developed by. the raduate Medical
Education (OGME) in follow-up of the de' ofXhe Graduate Medical
Education National Advisory Committee the Cardiology Delphi
Panel convened on. its behalf. ,i

The purpose of this'enterprise was to provl xposition and an
updated refinement of the GMENAC estimate of phYsi ian *workforce
requirements for 1990. GMENAC was chartered bykthe Secretary o0 Health,
Education, and Welfare (currently Department oellealth and Human Services)
in 1976-to provide recommendations regarding c ges in

and
medical

education likely to achieve a balance in the ialty and geographic'
distiibution of physicians, according to esti& needd,of physician
services. One of a series of specialty-specific monographs, thiapaper
should serve as a resource to professional organizations, governmental
planners and.othef groups of health policymakers in developing guidelines
for graduate medical education and planning for equitable access to
'health services for all segments.of the United States population.

Jerald Katzoff, Lhief of the Research and Analysis Branch of OGME,.
and F. Lewis Aumack, Social Science Analyst, were responsible for
developing and Organizing the materials and methodology which served as a
basis for.the entire study. In addition, F. Lewis Aumack had lead
responsibility in coordinating the Delphi Panel groups and, tabulating the
results. Cheryl Birchette-Pierce,served as coordinator for the dialogue
with subspecialty organizations, and was involved in the collation and
drafting of materials for this monograph series. It ;hak Jacoby, the
former Director'of OGME, was responsible for the initiation of the effort.

-Comments regarding this monograph may be sent to the Office of ,

Graduate Medical Education at the Center Building, Room 10-30, 3700
East-West Highway, Hyattsville, MD 20782.

---711-44M/Ct-a/S-rn/MA,Pl

-Marjorie A. Bowman, M.D.
Director
Office of Graduate Medical

Education
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BACKGROUND

A

Over the past several'qiecades; theie,has been a growing concern among
he medical community, policrakers, and the public ft large about the
bility off the Nation to meet its health oar needs. Initially, this took,

expression as a fear thata shortage would result from the combined
' effects/of advancing mediCal.rknOwledge, specialilation, urbanization, and

rising demand caused by greater public awareness.. To offset the perceived

shilrtage,- many goveriment prograMs were institutedcin the 1960s to
increase tithe supply of phy"sicians.

.

I. INTR UCTION

1
a

.
.

Gradually, however, there grew an awareness that the problem was not.

4.e. somuch one of undersupply writ was one' of maldistribution`of physicians,
both by geographic qrea d by specialty, and that the.expadding supply oil

physiciamr-Tioula not sol e the problems related to poor distribution. As

concern about the physician maldistribution grew in the 4-970s, many people

'in booth government and the private sector debated the programs and

policies that s$Ould be-pursued-in the future to assure that the health

care neecfs of nil public would be best served. This debate was of great,

if-concern when thejpomprehensive Health Manpower Training Act of 1971

(P.L. 92-157) expired in 1974% Two years of continued national debgtg
Jensued.2' Se eral proposalatwere madejto regulate the aumber-a d distribu-

tion of residency training programs and posi.tions'in an e rt to correct

the perceived physician 'specialty maldistribution. puring those debates,

the Secretary of the Pepartment of Health, Education, and Welfare (DHEW)

II submitted a plan to establish an."AdvisoryCouncil on Graduate
Medical Education," using existing authority under section 222 of the (j

Public Health Service Act. The culmination of !hthose debates was !he .

'Health ProfessionspuCationgl AbsistanceAci of 1976 (P.L. -94-484),.
,

1

GRADUATE MEDICAL EDUCATION NATIONAL ADVISORY COMMITTEE

The task of alleviating maldistributionathus fell to the Secretary
of.the,U.St Department of Health, Education, and4Relfare who chartered the
Graduate Medical Education National Advisory Committee (GMENAC)

0

on April 20, 1976. The chacrter, o

(
ginally due to expire on

April 20, 1978, was extended to A ril 30, 1980 and then again to

September/30, 1980. The Committee consisted of 19 representatives from

At,bthe...pri.f e sector (13 physicians, 2 nurses, 2' attorneys, 1 hospitat

administrat r, and 1 economist) and three ex-officio Fedepal agency

members. A roster'of the GMENAC members is in Appendix A.
,

As stated in the "Interim Report"(Department of Health4,Education,

and Welfare, 1979), the. primary of the Committee. was to make

recommendations to the Secretary regarding physician specialty and

1/ As, a resulc of the creation of the Department of Education in May 1980,
the Health anrWelfare components of DREW became, the Department of Health and

'Rumen Services (DHHS).

1



geographic distribution, and methods to finance graduate medical
education. The Committee chose 1990 as its target'date for the following
reasons: (1) it was estimated that 30'percent of 'the current upply of.
physicians will have been,replaced due to retirement, dtath, or other
causes; and (2) 40 percent Of the physicians will have been trained since -"
1976, theinceptiOn of the Commibtee's work._ Thus the opportunity
existed to affect and assess change by the Commieteees-efforts.

STRATEGIES FOR ANALYSIS

To fulfill its charter purposes, the Committee directed.its analyeis
--along three directions: cl) data analyses; (2) constitution of_Technical_
Panels of Inquiry; and (3) models for fpredasting future physician ghpply
And physician requirements. For the most part, this mondgraph will dear
with the third strategy for analysis. A few comments about the first two
willp$ however, serve toprovide a perspective of the total process.

The Committee hes examined all. data available on students, interns,
residents, and practitiOners in both-osteopathic and allopathic medi-
cine. A detailed analysis pf this data may. be found 'in the Report 6i the
Graduate Medical Education National- Advisory Committee to the Secretary,
September 1980, Volume One. The Nation's supply of active physicians is
expected to continue to growl/rapidly: This future growth will outpace
U.S. population increases, so that the ratio of physicians to population

rise. The number of physicians in primary care specialties is,
projected to increase relative to the total population. It is expected
that the. higher ratio of physicians to popu 'lation will encourage the
primary;Aare physicians to offer expanded hours of service in order to
meet the competition of colleagues. It is projected that this will
result irraimoderation of the increase of the total visits to emergency
.departments.

GMENAC's seconchistrategy for analysis called for the use of technical
advisory panels coverin varitsus issues. Five panels were formed:
(1) Modeling Research and Data, which provideddirection to the modeling
efforts which will be described below: (2) Financing, which examined the
effects Of different means of financing medical education, housestaff
training, and delivery of services and the effect of each on distributioh
and geography; (3) Nonphysician Health Care Providers, which examined the
role of nurse practitionerS,'phrician assistants, and other providers.
and the implication of their existence on needs for certain categories of
physicians;.(4) Geographicl which examined the geographic and,distributive
considerations which need to be addressed to most effectively meet access
problems related to both generalists and specialiats; and (5) Educational
Environment, which examined the impact of the institutional-environments
(medical school, teaching hospital) on specialty and geographic distribu-
tion of physicians.. A full discussion of thework of the Technical
Panels will be found in the Report /of the.Graduate Medical Education
National Advisory Committee to_the Secretary, September 1980,'Volumes
Two Three r, Five, and Six. A summary of the major tasks of. GMENAC
is pr nted in. Volume One. of the Report.

.r
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GENERIC MODEL

GMENAC's third strategy for analysi.s involved determining the future
need for physicians. A generic model was developed by the Committee for
this puipose which is referred to as an "adjusted needs- based model"
(see Figure 1). Existing e0idemiologitaldata and hospital utilization
data were used as a starting point in determinihg service requirements or
needs; Data on conditions that were known to be treated by physi'cians,in
a given specialtyor specialty group were selected based on analyses of
current practice content by self-designated specialists and estimates of

the training content in each specialty. :These data were adjusted by
panels'of experts to take account of poorly measureable variables.
Panels of experts provided their advice at the points in Figure 1 shown

as "P", using a modified Delphi process 'o reach consensus. A-full

discussion of the generic model may be found in the Interim Report of the
Graduate' Medical Education National Aditisory.Conimitte0 to the Secretary
(HRA) 79-633, and the Report_of the Graduate Medical Education National.
Advisory Committee to the Secretary, Volumes One and Two. s'

4
1`

CARDIOLOGY PHYSICIAN REQUIREMENTS

Requirements ModeOhg Process'

A panel.of expert consultants (Delphi Panel) was selected' from a list
of nominees and provided with briefing materials. 'Although staff had.the

major responsibility for the dellflpof the model and the selection of the
ICDA codes to be considered by -Niel, the panelists had very signifi-

cant inpUt. They refined the model and reviewed the Selected ICDA.codes
making additions, deletions and combinations which they considered appro-
priate. The Delphi Panel then made the appropriate estimates needed to
implement the model and the results_of their deliberations, were presented
to the Modeling Panel for its consideration. The Modeling, Ranel endorsed
the Delphi Hanel recommendations with minor modifications which were then
presented to the GMENAC at a plenary session. The requirements for \
cardiology were thus deliberated and adopted in the public arena.

Cardiology Models
\

At the time the generic model was conceptuillized, it was recognized
that itcould not be fully implemented by each specialty, but that a
series of closely related models would, be developed. In the case of
cardiology, two related models were developed -- one for ambulatory care
and one for hospital care. Like the generic model which they parallel,
the cardiology models 'are ICDA specific and use the Delphi Panel to
provide advice at each point.

Seivice requirements for ambulatory, and hospital care are, of course,
.

additive. Nonetheless, it is possible to estimate total manpower require-
ments by considering onlydpne or the other of the service requirement
components in isolation. In order to estimate total manpowerNrequiee-
merits using only part of the service requirements (i.e. ambulatory vs.
hospital care), it is only necessary to know what proportion of the total
care the "missing" el ent represents. Then the productivity parameter
can be adjusted so t a it represents only that,portion of the care that

3
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P1 -

Figure (Continued)

True need was based on changes made to existing epidemiologic
data and adjusted need was based on the percentage of true
need requiring health care which should be handled by a
particular specialty.

P2 - Norms of Care in terms of visits for each specialty and
proportion of visits which should be delegated to -
nonphysician health care providers.

P3 - Productivity ofrspecialists in terms of number of visits
- provided within a week, and hours spent in patientcstre.
Productivity data on specialists should be adjustAd for
changes ensuing as a result of utilization of services, other
than direct visits, provided by nonphysician health care
providers.

P4 - Calculation of manpower requirements was made by changing FTE
requirements into total requirements based on the proportion
of a specialist's workload devoted to nonhealth care
activities (e.g. teaching, research, administration).

5
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.1

couldbe provided in a work week divided between both components of
care. For example, in the case of cardiology the average physician's
total visit productivity was divided between ambulatory and hospi ,xare
in the ratio 45:55. By deflating productivity by 45 percent the fll
manpower requirements were estimated by'explicitly examining onl
ambulatory care. The same procedure was applied to the hospital care
model, estimating total manpower requirements by explicitly examining.
only hospital care.

CARDIOLOGY AMBULATORY CARE MODEL

As noted in Figure II, the ambulatory care model consists of two
tracks. Track 1 estimates the services provided to patients referred to
the cardiologist by the general practitioner, family practice physician'
or general internal medicine specialist (a -group henceforth referred to
as "GM" or generalists). Track 2 estimates the services provided to
patients who were not referred to the cardiologist from GFIM sources.

The model starts with the, present incidence/prevglence rate per
100,000 population for each ICDA category under consideration. The Delphi
Panelists were then asked how-they thought this rate should 'change by

,

1990 and to estimate the prevalence rate that should require medical care
In 1990.

t

At this point, the model divides into two tracks; In Track 1, the
-4'44
Nig.k. panelists were asked to estimate the rate of those requiring health care

that should be seen by the GFIM. Of these, tfie panelists were asked to
predict the rate that should be referred by the GFIM to an internal
medicine subspecialist and the percentage of that rate which should be
referred to the cardiologist in particular. The figure thus derived was
multiplied by the norms of care which the pa elists estimated as the
number of visits required for the treatment f the particular ICDA code.
The product of these factors was then multiOlied by the 1990 estimated
adult population to yield the pre-delegated cardiologist services from
Track 1. The panelists were then asked to' estimate the percent of
cardiology services that should be delegateli to the nonphysician provider.
This was then multiplied by the pre-delegated estimate and subtracted
from it to yield the post-delegated cardiology services from Track 1.

In Track 2, the panelists were asked to estimate the rate of those
requiring cardiology care who were not referred from GFIM sources. This
figure was then multiplied by the norms of care as in Track 1 to yield
the pre-delegated cardiology' services from Track 2. The percent delega-

1 tion was then applied and subtracted from the pre-delegated estimate to
yield the post-delegated services from Track 2.

6
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FIGURE II

CONCEPTUALIZATION OF THE CARDIOLOGY DISEASE AMBULATORY CARE MODEL
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I

The total cardioibgy services from Tracks 1 nd 2 we e en summed to
yield the total ambulatory services. The model described hus far

represents "V" in the expression, V x (1+C (1+G) = Na, indicating
S x P

calculation of total cardiology manpower requirements from data in Table 1
where: A

4
V = total, non-delegated visits
S = simultaneity factor
P = productivity
C = add7.on for percent of patients less than 17 years of age
G = ,addron for the percent requirements of general practice

,Na = total number Of cardiologists required
(ambulatory model)

Cardiology Hospital Care Model

The hospital care model is depicted in Figure'III. As was true of

the ambulatory model, it is ICDA code spefific. The model starts with
the present hospital discharge rate for each ICDA code under ,
consideration The panelists were then asked how they thought this rate
shou151 change, thus estimating "try need." True need was
defined as hospital utilization assuming not only no access barriers to
hospitalization, but also no Unnecessary ho pitalization. 'The next step

in the model required the panelists to es mate the rate requiring care :

by cardiologists and the norms of care w ich were defined as the length
of stay times the number of .visits per day by the specialists.

,Multiplying the above factors yielded an estimate of the total visits
accruing to cardiologists. Following this, the panelists were asked to
determine the percent ofthe'cardiology visits that should be delegated
to the nonphysician provider. Mathematical calctilations then resulted in

the total visits required of cardiologists.

The model described thus far represents the term "V" in the

expression," V x (1+C) (1+G) = Nh, which indicates calculation of total

projected cardiology manpower requirements, utilizing data from Table 1
where:

V = total, non-delegated visits
P = productivity
C = add-on for percent of patients less than 17 years of age
G = add-on for the percent requirements of,general practice

Nh = total number of cardiologists required
(hospital model)

The hospital model did not include the use of a simultaneity factor
because the hospital model relied on discharge diagnoses rather than on .

total diagnoses as used in the ambulatory model. As in the ambulatory
care model, services to patients under the age of 17 and general medical

care were treated as add-ons (Table 1). Physicians required for
teaching, research and administration were factored into productivity.

8 16
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Table 1

CARDIOLOGY
, SUMMARY REQUIREMENTS

Ne!

AMBULATORY CARE DATA (1990)

(6-6-80)
Final Delphi

(7,..13-80)

Modelin Oanel

Total Diagnostic Visits
16,540,827 16,40,827. \.

Total, Non-Delegated Visit1(881) 14,529,314 1 14,529014

Simultaneity Factor
(1.20) (1.20)

Total Non - Delegated Patient Visits 12,107,761 12,107,7614 4-

Produ;tivity: 47,weeks x 40 Visits/ft (1,880) (1,880)

Basic Number, Patient Care Physicians ' 6,440 6,440
Patients 417 years of age,(1% 410 add ow),
subtopki

*4 (1/2% '.005) 32
6,504 6,472

General Practice (10% . .111 add4on) 722 718

TOTAL REQUIRED CARDIOLOGISTS
I 7,226 7,190

ALTERNATE METHOD OF CALCULATING:

'0
HOSPITAL CARE DATA

.
(1990)

/
Total Diagnostic Visits j

Total, iOnrDelegated Visits (75%)
,

Prodtrapivityi 47 weeks x 50 visits/wk

.

.. 20,812,295 20,8195
15,514,210 15,514,210

(2,350) (2,3505,

Basic Number, Patient Care Physicians
Patients ( 17 years of age (1%,_. .010 add-on)
Subtotaa.

,

general Practice (101 111 add -on) 0

TOTAL REQUIRED CARDIOLOGISTg

.

6,602

66 .072%..005)
W761

740.

7 408

6,602

33.

Z7375

736

7,371-A-
1 Note: Above eatimates dofnot include impact of pediatric cardiologist on adult

cardidlogiCal care!

Source: Report of the/Graduate Medical Education National Advisory Committee, *(GMENAC)
1
Volume I/ Modelingt Reseakch, and Data Technical Panel. OHM..

°Publzcation No. (HRA) 81-652 (1981)

9
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DELPHI PROCESS

As in each..-specialty studied, a Delphi Panel was selected for
Cardiology to provide advice on the application and implementation of an
appropriate modal to use in deveroping professional requirements,fer
cardiology. Because of the constraintsof time, the panelists were
selected ram a list of GMENAC naminations. The Delphi Panel

. .

cardiolo was composed of four,practitioners: One was a consultantt,.two
other -prac ced in hospital settings and a fourth was based at'a laxge
university. A roster of the cardiology panel is providedilnc,iAppendix D.

As noted by Delbecq et al. (1975) Del hi may be described as a
method for structuring a communication pro ess so that a roup of
individuals may effectively make judgment about complex issues. Delphi
ihas bten applied to a vaTiety,Of situations reqbiring group cammuhica-
don', including, situations whose principal purpose was classificatiofi A06,
prediction.

)

During Delphi Panel deliberations, participants usually exchange
4 views and comments anonymously through written materials. Anonymity
protects the:group from being dominated or 'influenced by strongly
articulated positions, aggressive personalities, or peer pressure.

In determining. manpower requirements, the Delphi'process was modified.
The Delphi-wig divided into three phases which took place during two two-
day meetings separated by a phase which took place by mail.. The first
phase explored the Subject being studied. The participants studied and
refined the models, became acquainted with the reference data utilized,
and made adjustnients to the ICDA selections for study. The participants
were then asked to individually complete their questionnaires and to
return them tothe staff for compilation. During the second phase, data
from the first meeting were mailed to the IffarticiPanta' together,with'the
calculated median responses. he panelists then Xqurned their new
responses to staff for campilat on 'and caleulation of new medians. The
third phase identified areas of agreement and disagreement among group

4 -members. 'An attempt was made to reduce variance in panel estimates with '

the aim of inserting the consensus or median estimates into the models so
that ardidlogy professional requirementiOtould be derived.

T modified Delphi, which was used in the study of cardiology, offers
sever advantages as a method pf obtaining expert opinion over the
traditional Delphi. It imposeia minimum burden of time and expense on,
participants and reduces the number of group meetings, thus expediting
the final result.
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II. OVERVIEW OF SUBSPECIALTY

-.....

.

rn the context' of this difscu"ssion, cardiology is
k
defined as that area

.
of medicine related to the diagnosis and treatment of diseases of the .

cardiovascular system: .

.0 .

,HISTORICAL, PERSPECTIVE
1

The growth of cardiology'as a medical area distinct from internal

M,edicine has been characterized by a number of developments. In the late

'A940s and early 1950s. two technolbgical advances were responsible for the
establishment of cardiology as a medical subspeaalty (Abelmann, 1976)
One of these,adtmnces was cardiac catheterization; originally' an experi
mental technique which.becamd one Of the mcAt,accurate means of diagnosipg

major cardiovascular diseases. As use of'this technique burgeoned,'there

was an obvioUs need for specialized training, promoting an impetus for a

subspecialty designation. The other major development was_open heart
surgery, performed primarily on.traumatic cardiac lesions, valvular heart.

disease, coronary artery disease, and, congenital defects. With the -

advent of improved prognosis and prolonged life of patients with severe.

cardiovascular disabilities, there evolved the need,for more highly
trained medical Clinicians to provide diagnosticlompluations and .

extens ive'tollowup management and therapy.

'Inother impOrtant factor in the, development of cardiology as a
Medical subspecialty involved the elaboration-of coronaryrcare concept

in the 1960s: During this period, acutely ill, chronically debilitate

card. c p tients were being placed in designated intensive care sections
of hos it ls where highly specialized monitoring equipment and treatment

were co centrated.

Cardiology is a medical subspecialty characterized by increasing
technological complexity and sophistication of its diagnostic procedures
and therapeutic processes. Technological advances' in invasive diagnostic

procedures'such as cardiac-catheterization and intraarterial pressure
monitoring as well' as innovations in.noninvasive procedures such as

.echocardiography necessitate specialized expertise. Advances in the

levelopment of new pharmacologic agents, especially for the treatment of
cardiacarrhythmtas, anginairpectoris, and essential hypertension have
resulted in innovative treapments.

_)Where dar,diac arthythimia-s- have 13-een suspebted of being etiologically

belated to sudden cardiac death or myocardial infarction, treatment with

newerdrUP such ag amiodarone, aprindine, tocainide, procainamide
,(Prones , and disopyramide (Norpacc)has lowered mortality (Lown,
.1969; apbpde, 1980).

,The treatment of anerepectoris withfbetaadrenergic blocking agents
reiresented an addition to the pharmacological treatment *angina

' pec*ris. These newer drugs such as propranolol (Inderal) and metoprolol

12'
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(Lopressor) have decreased the frequency of angina attacks and increase4
patients'; work 5glerance. Management of angina may require a considerable
time commitment, from highly skilled cardiologists-, as effective management,
often-entails extensive testing of pharmacologic agents to determine
effectiveness in controlling and preventing angina episodes, which are
frequently precipitated 'y various emotional and physical stresses.

,-

The management of Hypertension may be enhanced by beta-blOCking drUgs'.
such as prOpranolol and the newer NaPa agents,' and there have'beent,
indiCations that these drugs'ftoduce less, postural hypotension and!less
impotence than some of the adrenergic suppressing drugs (Maronde, 1980).
Approximately 80 percent of hyperNIsive patients readily respond to diutz-
retics when they are comlined with .rather antihypertensiveagentk, while .
the'remaining 20 perCintilof hypertensive'patients mse difficult control
problems requiring 'skilled treatment and management (Maronde ; 1980)N Hod-
ever, since there is no-completely reliable method of precisely preActing
individual responses to antihypertensive enerapy, cardiologists may be
required to devote more time inevaluation of patient responses to newly
marleeted and experimental drugs:

r.

.

The development of advanced pharmacological agents for the treatment
of cardiovascular diseases has intensified efforts to devise improved
techniques for determining the effectiveness and.the proper dosage Of,
drugsfor specific patients. The cardiology manpower required to test,
evaluate, and disseminate information about newer pharmacologic products
cannot be predicted with certainty. However, given the proliferation of
these drugs, it woujd'seem that additional cardiology manpower would be
required'to assess the safety and effectiveness of newly - developed
cardiovascular drugs.- In addition, while-lowering mortality rates, some
of the newer theraputic agents have alio-been indicted in contributing to
an increased prevalence of dysrhytbmias, thereby exacerbating the demand
for highly skilled, cardiologists to treat, manage, and/or monitor the
probable side-effects of intensive or prolionged pharmacologic therapy.

DEFINITION AND CHARACTERIZATION OF SUBSRECIALTY PRACTITIONERS

_

With the evolution of efforts to distinguish cardioIogy'from general
internal medicine has come the diffiCulty of defining. cardiologists as
distinct from general internists., Before cardiology. became a recognized
Kubspeciafty, cardiologists were largely identified by a temporal factor

,

-;

of experience. Given training'in general internal medicine, a
practitioner whose practice subsequently concentrated on the treatment of
cardiovascular disease became eligible for subspecialty designation..'

t
Another development which has contributed to this definitional issue

originated from geographic and'distribution market pressures which
obliged catdioldgists to provide asubstantial amount of primary care.
These circumstances have tended to Perpetuate an overlap between cardiolo-,
gists and general primary care provide'is in clinical praCtice profiles,
thereby complicating the task. of distinguishing the subspecialists from
this larger group of primary care providers. This overlap in practice,
profiles has produced significant differences in'various estimates of the
current supply of cardiologists Estimates have ranged between 4,500 and

Y/t
.
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10,000cardiovascular specialists, depending on the precision and scope of

the definition of cardiologists. An unequivocal designation is, crucial to

'determining the futuie supply and requirements for cardiologii64 as well

as to facilitating a mO4e effectAve planning and allocation of'future

cardiology, resources. GMENAC dekermined the 1990 cardiology supply,
including residents/fellows, fit 14,906, of which 7,750 would be required,

resulting in ajourplus of 7,150 FTg Cardiologists..

As a planning aid, a definition should comprise two additional

,qualities. First, it should reflect the ipecific diagnostic and
,therapeutic actiyities, including interpretation of data, actually

_performed by medical specialists, in contradistinction from those tests
or'procedures performed by surgical specialisteror merely ordered from

technicians or requested of nursing assistants, Second, this defi tion

should specify the level of training or equivatent clinical exp ise

required to achieve subspecialty designation. Although the ficulties

of adequately definin cardiologists have not all been resolved, a

force sponsored by the American College of Cardiology (1976) proposedthe
following' definition:

0
r ,

A cardiologist is a physician recognized by himself and

4e his peers as possessing exceptional knowledge and skill

in the diagnosis and treatment of cardiovascular

disease, and,wt is frequently utilized by other

physicians throug referral df difficult or unusual

cardiovascular problems. His knowledge and skill are

usually obtained through a special training program
leading to subspecialty board certification.

1

The task force recommended that, as defined above, cardiologists-

should not have a.major responsibility for care designed to prevent

cardiac diseases for treatment of mild, uncomplicated cardiovascular
.

disease (e.g. essential hypertension), an routine treatment of

chronic heart disease. The task forceorec gni ed that its definition of

cardiologists implied a number of assumptio s not only about

cardiologists but also about the larger health care system.

In general-, the definition of cardiologists proposed by the ACC task

force has been accepted by GMENAC;,

I

The Ad Hoc Manpower Advisory Committee (AHMAC) of the American

- College of Cardiolbgy (1981) suggested that accelerated progress in.

diagnostic methods and therapeutic techniques should be factored into the

definition of cardiologists. The AHMAC speciiidally recommended that

when defining the current and future projected aggregate supply and

requirements of cardiologists, only trained andlbard certified
cardiologists should be included. As defined, the AHMAC suggested that%

the supply of cardiologists in 1980 was 4,500 and that, assuming a yearly

production of 700 and a 2 perbent annual attribution rate, the projected

supply of cardiologists through 1990 would be 10,578 (Appendix I). This

figure represents a 1990 oversupply of'approximately ongrthird.(36

percent) of GMENAC's projected rehuirement for FTE osrdiologists. The

AHMAC indicated to GMENAC that GMENAC's projected,cardiology requirement

of 7,750 represented a statistically significant underestimate.

k
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In 'the last half of the 1970s, rapid change' characterized cardiology'
and its practitioners. Factors responsible for these changes were
complex, involving new technology and more formal training programs.
These partidular areas of change effected modifications in choices of
practice settings, ,in pertent of time devoted exclusively to cardiology,
in rate or board certification in"cardiovascular disease, and in efertal_
patteins. ''

In practice settings, important. changes occurred between 1973 and 1978
(table 2). There as an appreciable decrease in the rcent of clinicians
who practiced excl sively at either institutional or n institutional
settings, while th re was-a marked increase-in the per ent of specialists
engaged in ptactice at combined (private, group, institutional and
noninstitutional) se tinge. There have been indications that this

4

increase stemmed lar ely fiom financial advantages Of conkined practice
arrangements (Reiman, 1980). r

s:1111

to,

Another area where important change has occurred was in the percent
of time cardiologists devoted, exclusively to the treatment of cardiovas-
cular disease. In'recent years thte percent of time increased. In 1974,
50 percent of these practitioners' time was devoted exclusively to the
provision of cardiac care (Swann, 1974). By 1978, this percent had
,increased to 65.(Mendenhall, et al. 1978). This expansion in subspecialty
practice could haVe resulted from increased ,referrals by generalists.
GMENAC suggested that referrals by generalitts would be essential if
cardiologists were to significantly expand theif specialty practice,
while contracting primary carie practice.

Among the most prominent causes of current change in the field of .

cardiology are technological developments. The influence of such
developments on the projected requirements for cardiologists will become
more evident as the use of highly sophisticated procedures requiring well
trained and experienced,cardiologists expands, and as advanced cardiac
procedures become simplified; allowing them to be performed by less
specially trained internists and generalists. 'Whether technologically
advanced procedures can be simplified for generalists' use depends on the
specific nature of the procedures. sit appears probable that simplication
will be possible only if future procedures remain largely noninvasive
(e.g. echocardiography). If invasive procedures such as angi6grdphy
predominate, they impact. of generalists on cardiology manpower requirements
will be minimal. ? related concern is that while generalists may be
trained to perform certain advanced diagnostic testa, their training may
be insufficient to allow them to interpret the results of such tests.
Thf feasibility of simplifying newer technology also depends on the pact'
a; which it is utflized by-cardiologists. If utilization occurs slowly,
no consequence for generalists may .develop. A similar result may
transpire in the event that.newer technology proves expensive and change-s
able; as these features would diminish thecost-effectiveness of training
g5neralists. Questions such as, these underscore the difficulty of ov
determining the effect that the interaction of future technology and
generalists' practice profiles will have on cardiology manpower.

V



, TABLE 2

PERCENT OF CARDIOLOGISTS IN
DIFFERENT PRACTICE SETTINGS

6

---..

.

:SETTING
.,,

.

N

Jii. f.
197' 1/ 1978

TOTAL PERCENT .

fpucktfr
CHANGE

,',i

,

.

Noninstitutions 4808/ 69 64' 7
4134 (decrease)

Institutions 1352/ 19 12 37%
774 (decrease)

/
F

Other 821/ 12 23.9 -50
1545 (increase)

TOTAL 6981/
6453

1/ In the Adams et al. data "combination" values were substracted from
the noninstitution and insticution)categories and added to the thifd
.51.tegory, "other." This was done for consistency of, analyses..

1973 data from Adams et hl., (1973)

1978 data from Mendenhall et.al., (1978a)
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III. ANALYSIS
4

MODEL e*

GMENAC's approach to the determination of physician requiremeMs was
based on ad adjusted needs rather than a demand or utilization model.
The adjusted-peeds approach based medickil service requirements on the
prevalence'of illness in the population, and althomghthis approaA was
concerned with the ptpyision of services to under'served areas, it
considered-realistic restraints on medical care requirements. In the
adjusted-needs model, assessed need, as determined by health care
providers ipd epidemiologists, and modified by the per\_ceived wants of
patient-consumers, were further modulated by various constraints to
equitable access to care and 'were manifested as 'actual demand. The
adjusted -needs model utilized by GMENAC represented the translation from
assessed and pefceived needs Co achievable normative workforce
requirements in the determination of the physician workforce
requirements. However, even th9gh reference data utilized in the GMENAC
modeling process were modified by the Delphi Panel, the quality of this
data was crucial to the accuracy of the projected phygician workforce
requirements, and the GMENAC hai requisitioned further analysis of these
requirements as more precise data become available.

METHODOLOGY
b Ambulatory Data

When the reference incidence /'prevalence data (Appendix E) were
modified by the Delphi Pahel, the rationale involved .several criteria
related to the design and methodological limitations of the data studies
'and technological advances in the refinement of diagnostic procedures.
In reference to the,diseavei that necessitated the most frequent visits
(Appendix E), the Delphi Panel increased chronic ischemic heart disease

.(ICDA Code 412, eighth revision), the largest category of care. The
range of the classification included disedses involving dysfunction pf
the left ventricle, congestive heart failure, and myocardial infarction.
Some panel members indicated that the brea
diseases contributed to misclassificatio
Interview Survey (HIS). Also, the to
could have contributed to unde reporting d
years, the projected cardiology manpower
patients with chronic ischemic' heart disease as been' increasing i part
because of newly developed treatments and expanded research into th
etiology and pathogenesis of arrhythmissand other precipitous illnesses .

prominent in sudden cardiac death. The panel also increased.the rate for
other acute and subacute forms of ischemic heart disease (ICDA code
411),'.The panel members suggested that the National Ambulatory Medical
Care Survey (NAMCS) study did not include all types of encounters such as
those made by'telephone or which involved follow-up visits and therefore
undercounted the rate of this disease., This rationale was further
supported by the concurrent actions of the,Adult Medical Care-Panel which

dt

A

and complexity of ischemic
`dercounting by yfthe Health
deny: serious heart disease"
the survey. In recent

red to accommodate care ofe
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also increased the. rate.fOr other acute and subacute forms of ischedic :
.

heart diilease(IGDAC6de.;411). ,The rate forcongenital AnnMalied,Of% the
heart .(1CDA:Code 746) was also increased: .Tie Delphi Panel members 'noted-
that thereference data elmPhaiized theextentof congenital ;heart dise

5

in the population at largd,at A given time (prevalence) and-could hay
undercounte&the disease as determined ,y iks rate to live birOS.in a
given time (incidence). Since:a certainpercentage of the41qater die in,
infanCY4,a-number d cases could have been Unreported by.tlieHI§,.
re8 tins in an undercoUnt of the 'true incidence/prevalence rate.
Hpow ver,- since the Deiphi'.Panel focused dn'Workforce requirements. fO
fadu t medical care, cardiogypanpower-requirementsyere. adjusted. to

07: inditeto service. demandd,emanaV.ng from the prevalence and not 04 ,

incide e 'a ccingenitaranomill.es .00,the,leart. ,

For ach illness, manpower reviscmehts were modified bythe projected
1990 reentof Change. If other Aspects of the model such as . .-

delegatiOn-to holiphystian 'providers remained constant,- an increased-or.
. decreased rate of illness for 1990.,resulted in a correspondent change of
the estimated 1999manpower requirements. In some cases, incidence/preva-
lence data were decreased because the panel members, concluded that
technological develoOments would corltribute to an eradication or stabili-
zation of a disease-by improvement of its detection, diagnosis, 'and
treatment.. In other'cases, the panel increased disease rates based on
the assumption that-the development of advanced technological procedures
suck as echocardibgraph91 would permit the

(

diagnoses oficases previously
undiagno's'ed or e ro eously diagnosed.

Epidemi6logic factUs.wOuld also influence future inciaence/
prevalence' rates. For eXiiiple, some Delphi Panel members suggested. that,
the rate for hypertensive disease (IGDA codes 400-404) would tend to
.increase as :the population aged;Nhile-improved nutritional, habits
effecting a reduced intake of sodium andCholesterolwould contribute to
a decreased overallA3revalence.of hypertensivAdisease. The.Delphi Panel
imembers predicted that,esdential. benign hYpertension,(IGDA code 401) in
particular would decrease:AsAresurt of a decline in smoking, enhanced,
regular exercise progreMand other health promotion initiatives.
Technological progressin.clinical manigement and disease prevention, and
epidemio/ogical trendk, related'in part to disease cycles, demographics
and demography, were prominent fators in the panel members' decision to:'
'reduce the percent of =change for active rheumatiC fewer (IGDA codes
390392), chronic rheumatic heart disease (ICDA,Aode1393=341111 and
iachemic heart disease (ICDA:codes 41D-414). fin general', the Delphi

Panel members reduced the incidence/ prevalence reference data'for thOse
diseases that the panel expeCted to decline as a consequence of more
effective preventive strategies and innovative procedures.

Hospital Data

iz .
Hospital discharge.rite data were complicated by age differences.

The reference data were for ages 15' and above, or for -akl ages.Since
considerations.focused on care for adults, defined as those persons'17.

.years and above, the Delphi Panel was required to abstract f'ro'm' the data
the rates ,appropriate for pertons aged 17 and above. Because some
:illnesses have. been highly correlated with age, the rateor patients17
years of age and older bN.higher or,lowerthan thexated for all

o
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patients. However, even though rates for-certain diseases at different
age strata could change, the absolute numbeof patients treated by
cardiologists would remain constant.: For example, the Delphi Panel"
members determined a discharge rate for acute myocardial infarction (ICDA
code 410) that was greater than the rate for all patients, since this
disease afflicts older persons disproportionately. In reference to
illnesses that required frequent visits, the Delphi Panel members
established a lower discharge rate for chronic ischemic heart disease
(ICDA Code 412). The Delphi Panel noted that a large percent of ischemic
patients treated in-hospitals could benefit equally well from outpatient
care. The major illness in this category had been frequently limited to
left ventricular ,ischemia and 'congestive heart failure. Since patients
with left ventricular ischemia have been commonly admitted to hospitals '

for left.ventricurar catheterization, the panel members indicated that
6atheterization procedures were better accounted for within the
diagnostic'category of other acute and subacute forms of ischemic heart
disease (ICDA cbde 411). In reference.to illness that produced modest
service requirements, the panel members sizably reduced the discharge
rate for cerebrovascular disease (ICDA codes 433-436). The reference
data for this disease category covered ICDA codes 433-438. The panel
members deleted ICDA codes 437 and 438 (generalized ischemic
cerebrovascular disease and other and ill defined cerebrovascular
disease, respectively) and incorporated their rates into the category of
other acute, and subacute forms of ischemic heart disease (ICDA Code 411).

The estimated percent of change in admission rates by 1990 was a
variable in determining the projected cardiology manpower requirements.
Among the illnesses that necessitated the most frequent visits, the panel
members moderately increased the discharge rate fnr cardiomyopathy ('ICDA
code 425). Increased knowledge of this disease's etiology would improve
its diagnosis and treatment. It was postulated that the development of
earlier and more precise diagnosis, and improved treatment of cardiOmyo-
pithy would effect a decrease in both the mortality and severity of
morbidity of this disease, which, in the latter case, would contribute to
a decreased length of stay for patients with this illness:The prediction
of enhanced initiatives in health promotion was a major'factor in the
Panel members' decision to decrease the 1990 rate of discharge for acute
myocardial infarction (ICDA code 410). The panel memberi predicted that
in the older population this illness would continue to decrease for
another decade. However, it was anticipated that younger adults would
persistently suffer from this disease, as a consequence of general compe-
titive lifestyles and other environmental and psychophysiological
stresses endured by the 35-55 age group.

In some cases, the Technical Modeling Panel, a subgroup of the
GMENAC, selected a value that differed from that proposed by the
subspecialty Delphi Panel members. Different values for service
requirements were attributed to different assumptions; the Delphi Panel
members were instructed by GMENAC todetermine service requirements
without considering realistic constraints such as costs on the need for
medical care. In 'contrast, the,Technical Modeling Peel members
explicitly regarded such constraints in determining Wed for medical
services. Decisions of the Technical-Modeling Panel were ratified by the
full GMENAC.:-5P
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NEEDS ASSESSME

After the assessment of the projected course of diseases by 1990, the i

Delphi Pane determined a percent of cases that required care by general
medical personnel and by cardiologists in particular. In an adjusted-
needs model, not all ill persons would require treatment by physicians or
other health providers, since some condiaons would spontaneously remit
and others would be mitigated by the patient's self- prescribed treatment.
The eventual cardiology manpower requirement would be predrated upon the
assessed percent of ill persons who would actually require professional
medical intervention. In some cases, only a very small percent of the
patients requiring medical care should be seen by a. cardiologist. For
example, the cardiology Delphi Panel suggested that in ambulatory settings
cardiologists would treat less than 10 percent of patients with other'
diseases of the circulatory system (ICDA code 458, Appendix E), as well
as selected disorders of the veins and lymphatic channels (ICDA code
R-43). It was assumed that generalists would treat 9d percent of all such '4
cases. This assumption was based on the supposition that generalists in
1990 would be better trained than they have been. As a rule, when the
panel members indicated that a very large percent of patients would be
seen by generalists, the rationale was partially based on the assumption
that newer technology would simplify advanced procedures
sufficiently to allow generalists to perform them. The panel predicted,
that while generalists would frequently provide the initial contact with
cardiac disease patients, cardiologists would predominantly receive i

patients on referrals from generalists.

NORMS OF CARE

After the service requirements accruing to cardiologists had been,
-

converted into actual numbers of cases of illnesses by multiplying the
percent rate of illnesses by the adult population value, norms of care
for each illness were determined. Norms of care were defined as visits
per episode per year, or as the number of days spent in the hospital

times the number of 'sits by cardiologists and nonphysicians providers
per day. The major da sources for norms of care were Schonfeles'
Standards for Good Medical Care, the Columbia Medical Plan Study, t%le AMA
Profiles of Medical Practice, the Hospital Discharge Survey, and assorted
data from the USC-Mendenhall studies. Among the criteria that
contributed to the determination of an appropriate frequency of physician
encounters were progress of remission, degree of functional disability,
and requirements for care by nonphysician providers.

Ambulatory Model

The Delphi Panel determined-that acute myocardial infarction (ICDA
code 410) would generate the largest single number of visits per
episode. The etiological complexity and high potential for mortality
from this disease accounted for the high visit rate. The panel members

also proposed in 1990 each episode of chronic ischemic heart disease ,
(ICDA code 412) would require one visit when referral by a generalist and'
two visits when referred from other sotiices. Each incident of other

acute and subacute forms of ischemic heat disease (ICDA code 411) would
require three visits wheil patients werre referred by a generalists and; six



visits when feferred froth nongeneralist sources. On the average, patients
referred by generarist would require one half the visits necessary for
patients referred from nongeneralist sources. Patients"from the latter
group were primarily self-referred, having evaded a pfeliminaiy evaluation
or diagnostic workup.

hospital Model
, . .

The Delphi Panel members' estimated length of stay for acute myocardial
infarction (ICDA code 410) was less than that indicated by the reference
data The panel predicted,that better trained generalists would provide
foll w-up care for patientp released early. Although the hospital stay
for chronic ischemic heare disease (ICDA code 412) would be relatively
extensive,. the number of visits by cardiologists would be modest, and the
delegation rate to nonphysician providers for routine follow-up care
would be correspondingly greater. The panel recommended that where
adequate care existed, cardiologists would increasingly limit their
participation in the routine treatment of uncomplicated ischemic heart
diseases. The average length of stay for chronic nonrheumatic disease of
pericardium (ICDA code 423) was increased, and the visit rate.for this
disease was amore k the highest. The panel noted that the severity of this
disease indicate4 a need to provide intensive care to reduce mortality.

ti

0- SERVICE REQUIREMENTS

tf!'

After determination of the number of patient-encounters,.a percent of
the required visits for routine scare was delegated to nonphysician pro-
viders. The remaining visits represented the service requirements of ,

cardiologists. The distribution of ambulatory or hospital visits across
ICDA codes is shown in Appendices E and F, respectively, while the total
number of nondelegated visits for both ambulatory and hospital models is
presented in table 1. ecause physicians have been engaged in various
nonpatient care profess]. nal activities, such as research, teaching and
administration, and have rovided therapeutic, diagnostic and other
services which have not ,b n reflected by ICDA codes, the total require-
ments for physician manpow r would be underestimated if based only on
number of practicing clin cians and patient encounters. Consequently,
time required for nonpat nt care activities as well as patient care
services not covered b ICDA -codes were factored into the productivity
value and final GMEN requirements of 7,500 8,000 cardiologists. The
Ad Hoc Manpower Advisory ;Committee of the American College of Cardiology
expressed concern that the GMENAC methodology did not allow. .sufficient
manpower for preventive, rehabilitative and other subspecialty services
provided by cardiologists.

In summary of the meShodological procedures 64custed, after

establishing incidence/prevalence, estimating probable changes by 1990,
determining rates of illnesses accruing to cardiologists, converting
rates of illnesses into frequency of visits, specifying total visits and
delegating a percent of visits to nonphysician providers, the total
number of nondelegated ambulatory visits to cardiologists was calculated.
The raw data for these procedures are placed in Appendix E, and the
calculations presented in Appendix H were summarized by an algorithm
develop ?d by the GMENAC staff.
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A
Before the aggregate supply of full-time equivalency (FTE)

cardiologists required to provide subspecialty cardiac services was
calculated, several concepts such as roductivity and simultaneity values
were factored into the requirements mo eling process. As discussed in
the following section, simultaneity d productivity values significantly
affected the requisite aggregate supply of FTE cardiologists.

SIMULTANEITY FACTOR

This factor is defined as the average number of different illnesses
treated during an office visit. Since a practitioner can treat more than
one illness per visit, the total number of visits per patient can be
reduced. After an extensive review of NAMCS and other office-based data,
GMENAC established a simultaneity factor of 1.7 for general internal
medicine. By comparison, the cardiology Delphi Panel established a
simultaneity factor of 1.2, indicating that within the average visit,
slightly more than one condition. was treated. This simultaneity value was
below average, compared to the mean value for all internal medicine
subspecialties. The panel selected the particular simultaneity and
productivity values because they reflected the nuances of cardiology
practice where patients typically have presented cardiotOkists with
selected complaints of cardiovascular illnesses.

In relltion to GMENAC's final projected cardiology manpower require-
ments of 7,500-8000, the specific manpower effect of simultaneity may be
examined by holding the total noiallegated visits and productivity value
constant. In general, as simultaneity decreases towards zero, the
requirements for cardiologists increase. Consequently, a iow simu tane-

ity factor would tend to reduce the possibility of an underestimation and
increase the probability of an overestimation of the requirbd car iology
workforce. & converse situation would exist for a high simultaneity
value . A

PRODUCTIVITY

The Delphi and Technical Modeling Panel members reviewed productivity
data from the AMA, Mendenhall, and other studies. Productivity is defined

as the amount of service produced per year of specialty labor. The amount
of service required is determined by multiplying the average number of
visits accommodated per week by the average number of weeks.worked per
year averaged over all cardiologists. In the GMENAC model, this averaging
across all cardiologists included those who were primarily engaged in
research', teaching, or in other activities which limited time devoted to
direct patient care. As a result of such averaging, the visits aCCOMMQr
dated per week may have been lower than those presented in various
reference data used by the,Delphi Panel. 'Concurrent with several other
specialties, this averaging strategy was used by the cardiology Delphi
Panel in preference to determining independent calculations for nonpatient
care activities, since the Delphi Panel decided that in the majority of

cases cardiologists combined patient care and nonpatient care activities
rather than'having engaged in one activity to the exclusion of the other.

As a consequence of this practice assumption, adjustment for the effects
of nonpatient care activities on patient care productivity was made by

lowering patient encounter productivity. In addition, the productivity
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calculation factored in the patient care provided by residents and
fellows. The Delphi Panel suggested that a variety of constraints such
as relative proficiency and training requirements rendered residents' and
fellows' patient care equivalent to approximately 35 percent of a
full-time cardiologist, which necessitated the expression of the
projected workforce requirements in full-time equivalency (FTE) units.'

While physicians' participation in research, teaching, and
administration would lower patient-encounter productivity, physician
productivity would be increased by the assistance of nonphysician
providers who would assume the major responsibility for certain types of
care, or would perform functions which directly increased physicians'
patient encounter productivity.

The Delphi Panel formulated'a prodwtivity value for cardiologists4of
1,880 (47 weeks x 40 vists/wk.), which *as below average compared to the
mean value for all internal medicine subspecialties,

Simultaneity and productivity are complementary and compe
factors; as the number of conditionsNmen per visit increases, produc-,
tivity decreases. If this hypothesis were correct, an overestimation of
manpower requirements would result when simultaneity and productivity
were both low, and an underestimation would occur when both simultaneity
and productivity factors were high. However, the hypothesis applies to
only one aspect of the interactioft of simultaneity and productivity;
simultaneity would increase the amount of time required per visit, thereby
decreasing productivity. By reducing the number of visits, productivity
would increase. Thiel paradox may be explained by observing that simul-
taneity is a complex variable invo'ving the interaction of multiple
illnesses, as well as time required per visit and total number of visits,
and not simply a calculationof average coexisting illnesses. .

The validity of the GMENAC modeling effort in determining future
normative requirements is predicated upon the quality of the reference
data used and the accuracy of the assumptions about cardiology practice
profiles. Given better data and tested practice assumptions, the proposed
requirement may change. Asjor the validity of the present requirement,
it is generally agreed that the GMENAC model is "the most sophisticated
attemptyet to determine how many doctors will be needed in each specialty
at the end of the decade" (Medical Economics, 1980) and may represent the
highest state of the art in this area. Even so, technological'advances
and other factors such as a changing economic climate and the effects of
individual and corporate initiatives in disease prevention and health
promotion may create conditions which would affect physician manpower
requirements. In anticipation of such factors,.the GMENAC model has been
4signed to accommodate new developments. GMENAC's assumption was that
while the specific numerical requirements might change over time, the
projected cardiology manpower calculation provided a valid starting point
in the ultimate determination of the required. number of aggregate
cardiologists needed for 1990.

It should be emphasized that disease conditions were categorized
according to the specifications of the eighth revision of the Inter-
national Classification of Diseases, Adapted for use inthe United States
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(ICDA-8). This was the most commonly accepted system tor, designating
disease conditions in 1977, the,-base year for which data,were collected

and collated. The ICDA -8 code was used routinely by most practitioners,

health facility management systems, and health surveys.
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IV. DISCUSSION
40

0.
Cardiology was one of the subspecialties for which an oversupply was

estimated. An oversupply was defined as an excess of the aggregate
number of cardiologists relative to the need ascertained for cardiac care
requiring subspecialty expertise. It was suggested that an oversupply of
,cardiologists and other practitioners has had,negative consequences for
health care delivery and _consumption. This suggestion about surplus
specialists was partially based on the'assumption that surplus specialty
practitioners contributed to higher costa of medical care largely through
capitation grants,curriculum developments, and other expenditures
related to the cost of their training. In addition, higher medical costs_.................
have been associated with the'utilization of advanced medical technology
and other aspects of specillty practice.

Proponent& of a specialty physician surplus have suggested that such
a surplus would possibly encourage speckalists to schedule more time for
each patient, competitively reduce medical costs; lessen waiting tilie for
appointments, and ease accessability and availability problems of rural
and inner city residents. In addition, advocates of an expansion of the
aggregate supply of specialists have indicated that specialists provide a
cost-effective treatment based on a capacity.to tidat a large percentage
of patients without the necessity of referral or consultation. The Ad
Hoc Manpower Advisory Committee of the American Collegeof Cardiology
suggested that measures, to limit the number of subspecialists could
result in a transfer of specialty services to less qualified and less
extensively educated technologists.

'While some of these arguments have. varying degrees of merit, others
have not been substantiated. For example, in many physician surplus
areas, costs have not necessarily decreased, a it cild be argued that
given an oversupply of providers, aggregate me i al costs may increase as
-practitioners may be forced to charge higher fees to Compensate.for a
diminished practice volume (Business Week, 1981). Moreover, whether
training physicians disproportionately to hrghe levels of skill would be
copt-effective and would promote the optimal use of the health,care
system constitute issues which have not been adequately formulated or
systematically explored. As for access problems, highly specialized
physicians cannot practice in rural areas lacking sophi cated support
facilities and personnel, and to the extent that physi ans generate
demand for services, motivations to relocate into inne cities or rural
areas are reduced; market forces alone have limited capacity to correct
specialty and geographic maldistributions. A balanced specialty mix of
physiciani would likely.6ontribute to stabilized costs and improved'
equitable access to medical care.

fe
The issue of oversupply has been related to practice profiles, since

the manner in which cardiologists practice represents a factor in
determining the number of these specialists needed to provide cardiac
care. GMENAC assumed"that the practice profile of cardiologists in 1990
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would be influenced bxseveral factors which 'involved increased inter-
- 1

dependence between caltiolagists and generalists, decreased/increased
rates for certain diseases, and reduded subspecialty treatment of certain
diseases in conjunction with expanded treatment of other diseases.

GMENAC predicted that 1990 more highly trained generalists would
allow cardiologists to shaft their practices away from substantial

provision of primary care towards increased consultation for generalists,
and treatment of complex and diagnostically challenging cardiac diseases'.

Better trained generalistsgemuld be able to treat the great majority of
cardiac diseases they encouered and would be skilled in recognizing
patients requiring referral to cardiologists. Although generalists would
have the responsibility for providing the majority of primary care, GMENAC
emphasized"the importance and desirability of cardiologists provi in

primer" care for selected patients.

The practice profile of cardiologists w uld be expected to hange as

a consequence of decreased as well as inc axed incidence/prsmilence
rates of certain cardiovascular diseases. As suggested, the largest
ambulatory reductions by the Delphi Panel embers( were for ICDA codes

390-392 (active rheumatic fever), 394-398 (chronic, rheumatic heart
disease), 401-402 (hypertensive heart diesel:se), and 410-414 (ischemic
heart disease). The panel predict" at technological factors related

to earlier and more wecise diagnoses and treatments, as well as epidemio-

logical events such alOmproved dietary habits would combine to reduce
the rates of those diseases.

In another case, cardiblogists' practice profiles would change as
they provided less care for certain illnesses and more care for others.

Such changei were indicated by the comparison of GMENAC's projected top

ten visit generating ICDA codes (Table 3) with the actual ICDA codes used

in the 1978 USC-Mendenhall cardiology practice study (Table 4). These

investigations referred to different time periods and involved normative

versus actual care, and while such factors prevented a direct comparison

of the studies on ICDA code-based practice profiles, the analysis high-

lighted practice profile' trends for cardiologists. Essentially, the

comparison revealed that the GMENAC'cardiology practice profile for 1990
would contain only those diseases which directly involved the cardiovas-
cular system. In general, cardiologists in 1990 would provide relatively
less care for chrodic cardiovascular illnesses of a serious but clini-
cally uncomplicated nature and would concentrate oh diagnostically chal-
lenging or clinically debilitating diseases. The Delphi Panel assumed

for example that essential hypertension would be treated significantly

less frequently by cardiologists in 1990 compared to 1978. In addition,

the panel predicted that in 1990 generalists would treat 90 percent of

essential hypertensive cases (Appendix E). When requirements for acute

myocardial infarction, a more serious disease, were determined, GMENAC
assumed that.cardiologists would treat this disease more than three times
the frequency indicated by the USC-Mendenhall study. It was predicted

that cardiologists in 1990 would be treating few" patients with diseases

outside of the cardiovascular sya.m tnd would fo low a smaller, more
select number with chronic cardiac diseases or nctional disability
requiring expert management and long term primary care.
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Table 3

GMENAC's Top 10 ICDA Codes Compared to
Mendenhall's (1978) Top 10 ICDA Codes

GMENAC MENDENHALL
percent ,of total visits

GMENAC MENDENHALL
N,cumulative percent

of total visits

412 ChroniNschemic
heart disease

38.1 25.1 38.1 25.1

410 Acute tyocardial
infarction :

7.4 2.3 45.5 '27.4

411 Other acute and sub-
acutesforms,e.,
ischeiiii.tAreart

7.1 52.6

`- disease
427 Symptomatic heart

disease
7.0' s 59.6 33.5

413 .Angin'a pectoris 6.1 3.2 65.7 36.7.
421 Acute and subacute

endocarditis
5.0 70.7

746 Congenital anomalies 4.2 0.7 74.9 37.4
.of heart

R-38 Residua's ** 3.9 NC .78.8
401 Essential beriign

hypertension
3.6 12.2 82.4 49.6

425 Cardiomyopathy 3.5 0.8' 85.9 50.4

they were ablent
T* While these ICDA codes appeared in the GMENAC data,

from Mendenhall's top ten ICDA code'list..

** R-38 refersIto ICDA codes 397, disease of endocardi
398-, other heart disease, specified as rheumatic. No
residuals was possible.

NC NO,comparison was possible for residuals.

Source: Cardiology Delphi Panel manpower modeling data.

al structure; and
comparison for
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Table 4

Mendenhall's (1978) top 10 ICDA Codes Matched
With GMENAC's Top 10 ICDA Codes

412 chroniC ischemic
heart disease

401 Essential benign
hypertension,,

427 Symptomatic heart
disease

402 Hypertensive heart
disease

YO Medical or special
examination

413 Angina pectoris
250 Diabetes mellitus
410 Acute myocardial

infarction
398 Other heart dise

specified as
reumatic

783 Sykptoms.i referable

,to respiratory systei

MENDENHALL GMENAC
percent of total visits

18.1

12.2 3,6

6.1 7.0
1

4.5 2.9

1.

3.2 6.0 /,

2.7 0.4 /

2.3 7.4

2.0 NC

1(.6. 0.4

.

MENDENHAiL" GMENAC
cumulative per cent
of tot$l,vi.sits

251 38.1

3" 41.7

43.4 48.7

47.9 51.6

51.6

54.8 57.6
57.5 58.0

59.8 65.4

61.8 NC
I

62.4. 65.8

* While appearing in the Mende hall data these ICDA codes-were'absent

from the .GMENAC data. Elf

NC No comparison was poisible because /ICDA code 398 was included in a

residual grouping (R-38) by GMENAC. /

=

Source: R.C. Mendenhatl.et 11., Carikliology Practice Study Report.

(USC/ORME D-1077) Division A Rese4-ch in Medical: Education,. University

of Southern California, School of edicine, Los Angeles, 1978. Data were

collected over "a three-day record' g period; excluding Sunday. Data

r7present one typical day.

,Y\
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'Although the process by which the cardiology physician requirements
was modeled has provided an estimate of the Nation's phydician require-
ments for 1990, it has not afforded conclusive answers toiall questions
pertaining to requirements for this specialty. The limitations inherent
in the modeling process preclude such definitive, comprehensive
determinations. Although an attempt was made to assess the impact of
technological advances in cardiology, there is no way to measure the
accuracy of these predictions. Advances in by-pass surgery, for example,
may extend the life span of cardiac patients resulting in the need for
more visits per patient.

..-
Even though theDelphi Panel was prtivided with the most complete data

available, it was recognized th9t such data were not without limitations.

IT
It must recognized that thetMENAC effort represents an advance An, .

manpower lanning, but further studies must be conducted to validate its
results and to extend knowledge in the field.

C

J
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V. CONCLUSIONS

The issues addressed by GMENAC will influence cardiology manpovier
requirements beyond 1990. Because of the state of the artanCa lack of
uniform data on physician workforce, some pf the issues raised by GMENAC
may not be resolved or giVen specific policy formulation until Additional

data become available. Moreover, GMENAC suggested that the particular
numeclt-roxammendations may change, depending .on further study' and
updated refinements of data. Perhaps the moat important contribution of
the GMENAC Report was the detailing of a comprehensive process of
determining physician manpower 'requirements utilizing input from private
sector clinical practitioners,academicians, as well as government policy
makers. GMENAC indicated that the deport would beitonsidered to have
achieved GMENA s goals if the publication produced dialogue and
improvement of the state of the ,Art in physilian manpowe modeling.

Ps

It has been suggested that an oversupply of cardiologists and other'
% practitioners has negative consequences for health,care delivery and

consumptiop. The tremendous costs of medical care, in an era of austerity
and limited monetary resources compel , reduction of the unit costs of

equitably providing medical services to those in need of health care.
Substantial savings miy result from Eraining.a balanced specialty mix of
phyaicians and from lessening the apOlication of sophistictited technology
f6r routine diagnoses. 7 1

'A P

GMENAC's approach to Atermining physician workforce requirements w
based on an adjusted needs rather than: demapdaor utilization model.

Since this model was ICDA :code-based (eighth revision), the:panel faetored

into various ICDA codes and:prOducti$Ity these, services an0activities
niot covered by specific.ICDA Cddei. (In addition, the panel' created a

pecial ICDA code grouping, NOS-A (hospital model), to reflatt particular

cardiology prabtice concerns.
n

,

/ -. .

MI definition of cardiologists is crucial to determining the current ";
supply of and future requiremep s for

4.
cardiology manpower. This,defini-

%Ption must be a functional defini n based on observable procedures 4

actually performed by cardiologists., If broadly defined, cardiologists
provide a substantial amount of primary care. This is -due to histprical
forces of tripling and practice as, well as to market forces whiely,obbli-

gate cardiologists to compete with generalists. Most cardiologists s
to prefer a practice predominated by cardiovascular infirmities wher

their skills are :maximally employed.

O

GMENAC's final estimation was that for 1990, between 7,500 and ,000

cardiologists would be needed. This estimation was based op seve al

assumptions about the practice profile of cardiologists: in 1990? 90
percent of cArdiologists"00fessional time would be devoted to

subspecialty practice; the;,Jspectrum of complex and diagnostically
challenging cardioVascular disease could be tr ated by fewer
cardiol s than those expected at the pre nt rate of growth; a key
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present rate'of growth; a key element of future cardiology practice would
be the promotion, and enhancement of a functional interfacevbetween
iardiologists sand generalists.

The projected supply of cardiologists in 1990 was 142900, of which
7,150 was determined to be surplus; The consequences for the health care
industry of not adopting GMENAC's cardiology manpower and practice
recommendations could possibly be an increased unit cost of cardiac care,
an inefficient and'ineffective use of these specialists;, and persistent
barriers to access such as financial status andgeographio%location for a
significant protiortionnof the population.. .
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RECOMMENDATIONS

GMENAC's projected cardiology ,manpower requirement, as well,aiNother
specialty(requirements,,should-be periodically evaluated in-or0r. to
deterimine'whether,new develdpments would affect the' specific manpoWer
values.

The accuracy of the specific prOjected specialty requirements would
be improved by several factors --- wider acceptance of a better
definition of specialty,practitkoners, more precisely differentiated
ICDA code entries spedifiC,foi-cardiology, and more data on produc-
tivity and simultaneity-factors'for cardiology in particular. The
availability of more information, on technological and practice
pattern changes would also contribute to"more exact requirements
projections during subsequent review And calculations. Periodic'
review df.GMENAC's physician manpoWer projection;w6iild alloW- medical
schools and teaching hospitals opPOrtunities, td,Monitor their programs
within flexible guidelines and would acdommOdate GMENAC's position
that the primary intent of its work Was td institute a dialOgui%ai,'
well as apparadeigm for continued plannrng.a4d monitoring of phystcian
manpower requirements, rather than an absolute proijection of such
requirements.

.Cardiolog-,manpoweti4studies,should be recurrently conducted to keep
, ..

-4,10breast of technological- and other developments which'may inflUenee.
. ..---- !,,.

:wOrkfOrce requirements:
. ' -,

The effects of future technology on cardiology manpower needs are
uncertain. A clearer manpower picture should emerge as ,more
information on the specific nature of newer technology, becomes
available. A likely outcome wouldbe that certain technological "I,

procedures would ifkacreaap theneed fOri,highly trained cardiologists.,
However this increase could be Offset,by.generalists trained to
prOvide more,. cardiac care. Xtappear.sthat-i-equirements for
cardiologists significantly dePend,on thetype of training that 2 ,

generalists and specialists receive aa,Well as on the characteriskics.
of their practices. To the extent that technological developments
create a need for modifications of training and.praCtice4afterns,
the,types of cardiologists needed for 1990 could be very different
from those practicing today, although the" actual projected number
required may remain the same. ,

3. In future manpower studies rand analyses, cardiologists must be
operationally defined.

: 6

Whit, important descriptive studies of the practices of cardiologists
have been conducted (Mendenhall, et al., 1980), there has existed a
need for studies which analyze ,the -practice Content of cardiologists
to discover which activities they actually perform.. Moreover, much
of the disagreement over whether there has been an oversupply or
undersupply,of cardiologists depends on whether cardiolggistg, are

fo
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defined exclusively thOse board certified in cardiovaecular
diseases) or inclusively those board certified in
cardiovascular diseases or self-designated). At present, some
cardiologists have Silf-dedignated status resulting from special
personal interest or patient selection and spend the majority of
their time providing primary care, as compared to-those having board
eligibility or certification asiexpert practitioners in cardiology.
In addition, to be most-effective, GMENAC assumed that cardiologists
should direct.the Majority of their professiahal attention to complex
and diagnostically challenging cardiovascular diseases, while
devoting a relatively small, of practice to care designed
to prevent cardiac diseases, for treatment of mild, uncomplicated
cardiovaaculAs diAeases--(s-g, essential-hypertensioh}T-and far----
routine treatment of chronic heart disease.

4. Studies mutt be conducted to determine whether there is a
cost-efficient basis for different cardiology training tracks.

The Delphi Panel suggested that there could be a need for a
cardiologist whose training falls between that of a general internist
and a highly trained cardiologist. Different types of cardiac
illnesses require different levels of skills, and the requirements
for cardiac services vary by geographic region and practice
arrangement. The issue of different" training tracks will become more
important as cardiologists increase the trend towards greater
subsPecialization. A one oftwo year cardiology training track may
be cost-effective and could have implications for easing the problem
of geographic maldistribution.

5. Efforts td%insure an equitable representation of minorities and women
at .al' levels of the medical care complex should be strengthened to
otaece access to care by all ethnic and socio-economic population
grbuf1S.

6. Future Delphi Panels should comprise a br4cler Spectrum of
cardiologists, representing various areas -of,expertise and geographic
and ethnic perspectives.

Future-Delphi Panels should be larger in order to be as representative
.as possible. As-the Delphi approach becamesincreasingly utilized in
manpower studies, it will be refined. Perhaps an epidemiology Delphi
Panel would, be needed, since epidemiologists are especially well
qualified to evaluate incidence/prevalence data. Another possibility
would be that epidemiologists and subapecialists could jointly determine
incidence/ prevalence with subspecialista determining visits,
productivity, and related factors.

. ,
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ABAREVIATIONS FOR, ADULT

MEDICAL CARE DATA

40
ea

AMC =
r

Alt Medical Care Panel
,:., 4. .i .

eA ..-.
. .

Cardiology Delphi-Panel
IP

4.
. °Family:Prarctiee

0 .,..
A = o General PractAce,.

47

,eFim . Gen,a1 Practice/Family Practice Internal Medicine
...

,.

sirs.=: Health- Iterview*--Survey.

HSP 21: Health Service 'PAlvidera

IM = Internal Medicine
. .

, ..
I/13' = Incidence/ Prevalence

Model =' Modeling Panel of GMENAC *.

4

NAMCS = National %Ambulatory Medical Care Surxey

NE lie phr 0106 Delphi Panel

NPP = . Nonphysician provider .

,

SS* = Subspecialty.

6.

err

a

7'

.4

t
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N

Descriptions of-Column Variables in4Table 5

Ambulatory' Adult Medical Care: All data refer to the subject of the_
total U.S. population aged 11' years or older. Medical practice require-
ments for 'the younger population are accounted for later by means of an
estimated add-on.

1/ International Classificatiort-of Diseases, Adapted for Use in the
Unliked'States, Eight Revision UCDAY: Currently the most.com-
monly accepted international categorical classification system
foiihedical diseases. Most Internal Medicine subspecialty panels
utilized the "3-digit" level of aggregation (e.g. 019, 135,
etc,.); with occasional use of the "4-digit" level.

2/ Data Source: Data relating to various parameters of medical
practice requirements were obtained from the following sources.

Reference data: Major empirical survey data included the Hea)th
Interview Survey (HIS), National Ambulatory Medical Care Survey
(NAMCS), or others specified In subsequent footnotes.

lt+

Adult Medical Care Delphi Panel (AMC): Judgments made by the
Adult Medical Care Delphi Panel served both to determine
General/Family Practice and General Internal Medidine
requirements and to provide additional reference data to *the I.M.

irsubspecialty panels.

Cardiology.(CA): Judgments made by CA representatives based on a
consideration of the reference and AMC data.

Modeling Panel (Model): The GMENAC "Modeling Panel" assumed the
responsibility for changing any Delphi panel judgments is
considered in error. This applied to both the AMC and CA Panel
estimates. In order to highlight the comparisons, only the
Modeling Panel changes are recorded below the respective panel
judgments.

Incidence /Prevalence, Rate Ter 100,000: Composite of incidence
andprevalence data, primarily from HIS; all HIS data' pro-rated
to base year of 1977, necessitated by special chronic surveys of
different body system/disease groupings in different years.

NAMCS data presented in absence of HIS dataother cillta presented
in addition when presuhed more valid.

Panel estimates based on Median judgments of members present at
Delphi debates.

49,



Percent Chan 1977-1990: Panel estimates of predicted change

in rate fr 1977 to 1990; based on projected changes in the
population, psychosocial parameters, medical practice, scientific

advances, etc.

5/ Percent Requiring Medical Care: Panel estimates of the percent
of persons with a given ICDA condition who should be seen by the

health care system in 1990.

6/ Percent Seen by GFIM: The percent of those who should be seen at
all by the health care sYstem (reference 5/) who should be seen

apecifically.by General, Family or General Internal Medicine
Practitioners** (1990).

7/ Percent Referted by GFIM: The percent of persons seen by GFIM
physicians (reference 6/) who should be referred elsewhere (1990).

8/ Percent GFIM Referrals to CardiolOgy: The percent of persons
referred by GFIM (reference 7/) who should-be referred specifi-'

cally is a cardiologist (1996).'

9/ Average Numbers of Visits to Cardiologist: Panel estimates as to

the average number of visits required per year in 1990 to treat a

given occurrence of a given'ICDA disorder for those patients

obtained,from GFIM channels.

'10/ Percent of CA Visits to Nonphysician Providers (NPP): Panel

estimates of the percent of all visits to the cardiologist

that should' be delegated in 1990 to some kind of supervised
nonphysickan health care provider.

11/ Percent CA Patients from Non-GFIM Sources: Panel estimates

of the percent of patients comprising the typical cardiolo-

gist's office practice in 1990 who should come from sources
other than GFIM referrals; this percent could include refer-

rals from non-GFIM physicians, referrals from nonphysicians,.
and "walk-ins".

12/ Average Number of Visits to Cardiologist: Panel estimates of
the average number of visits required per year in 1990 to

treat a ,given occurrence of a given ICDA disorder for
patients obtained from otheT than GFIM sources.

13/ Percent of CA visits to Nonphysician (NPP)t, Panel estimates

of the percent of all visits to the cardiologist that should

be delegated in 1990 Wo some kind of supervisq nonphysician
health care provider.w'

Medical Health Care Visits
4

v -
14/ Total Required: Computation of total number'of visits ,41

b
required of.cardiology physicians, directly or indireltlyir

from all souroes.
r. ..

.

..q.

** For convenience, collectively referred to as generaliMite.
.44 .4
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15/ Total Delegated to NPP: Computation of the total number o
yisits that the cardiologists of 1990 should delegate to
nonphysician health care providers.

16/ Percent Delegated: A "weighted-average" calculation of
delegation estimate from GFIM (referenv 8/) and non-GFIM
(reference i3/) sources.

17/ Total Required by CA: Computation of the total number of
visits that should be handled directly and solely by
cardiology physicians in 1990.

e
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APPFNDIX E

:409.10ULATORY MODEL

REFKRENCES,, AND, DEL'PNI PANEL DATA TABLE
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MEDICAL CONDITIONS

ICD1 1/ Dia none

Table 5
N1UL,A`CORY nuet MEDICAL tan: CARDIOLOGY (CA)

tadence-
' 11stsi Privileace

Bo CO (Rate/100 000)

1/

Percent .

Percent Requiring Percent Fermat Percent' Average Percent
Change Medical Seen Referred Referred timber Visite
1911-90 Care GA( b GPM to CA of Visite' to NPP

Patients frog 011 Referred

III,ENDOCNINE, NUTRITIONAL, i METABOLIC

DISEASES (240.219)

a. Diseases of Thyroid Gland (240L24)

242 Tbyrototicosie v, or wl o piter

244 Hysedeia

AMC (.,

'CA "

ro'flei,

b, Diseases, 0, Endocr, G1H(2S0-'25i)

210

210

210 0 100

924 100

1,000' 0 100 95 10

,

1,000

100

100

100 BO 50 10

50

50 10 1.5

10

250 Diabetes isellit:Us. '3,151

4,000

10

II: DISEASES OF THE. CI6(CULATORY sysirsa,.

(3904458)

0 A

a. Active Rhelmatie Fever (390-392)

B-37 Residuals. His

'390 Rheumatic fehr. p mention' AMC

heart involUe
391 Rheum. Sr. heart CA

Model.

# Data not, Fallible,
* Not' iudgen as a separate 3-digit en,
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MEDICAL CONDITIONS

ICDA 1/ Diagnosii

Table 5
AMBULATORY ADULT MRDICA CARE: CARDIOLOGY (CA)

31 61

Incidence- Percent

Data Prevalence Change

Source (Rate/100,000) 1977-90

VII, DISEASES OF THE CIRCULATORY SYSTEM I

390-458)

b. CHRONIC RHEUMATIC HEART DISEASE (393-398)

394.4 Disease of mitril HIS

'specified is rhettko ANC

Model;

CA .

Model;

394.9 Disease of mitral valUe

not specified as rheumatic

395 Diseeees of aorticomlve

R-38 Residuals

391 Dia. endocardial skruc

398 O. heart die,, spec. euoi.

c. Hypertensive Disease (400-404)

:,401.Essentiallenign hypertension

i Data not available.

Not judged. as a sepirate 3-digit, tei.

63

HIS

AMC

Model.

CA

Model

HIS ,

Model.

A

1Odel.

,

HIS

AMC

Model,

CA

Model.

Model.

CA

11644:i'

'64

51 61 71

Percent, EV 91 10/

Requiring Percent Percent Percent Average Percent

Medical Seen by Referred Referred Number Visits

Care GFIH by GFIN to CA of Visits to NPP

Pitients from GFIM Referred

11,

18

'100

0 '180

C 720., 100. '

598 100

598 100

598

9,756 ,

.15,000

.1,11636

13,750

-20 100 70 50 '100

-10 100

10 10 100

90 25

, 50 100

90 30

70 50 100

99'

10 IN, 98 1

99

85 10 . 50

1

50
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MEDICAL CONDITIONS

ICDA 11 Diagnosis '

YU. DISEASES OP THE CIRCULATORY SYSTEM

(390-45B)

c,' Hypertensive Disease (460-400

401 Hypertensive heart disease HIS A,541
. ,

AMC 11600

Model.

'CA

Model.

.
e

39 Residuals HIS '67 / 1011
,

400.-Malignant hypertenaion 'AMC 10 '/ . 0 100 30"

403' Hypersensive renal diseiie . Model, 6
401cllypert.'heart dis" CA ! 70 / 0 100

Model. ',.

Table 5
AMBULATORY ADULT MEDICAL CAREt CARDiOLOCY (CA)

,

. n /

41 4.51 61 , 71

Pitients from CPIM Referred

41 Percent. 8/ g .

Incidence-, Percent Wiring Percent ", rcent ..Percent, Average Percent

Data Prevalence Change 681 ,..' 011411 bY' Re erred Referred Nurber Visits

Source (iate1100,000) , 1977.90 are. '-,,: ,CTIM ' by PIN , to CA of Visits to NPP

1,500 /

d. Ischeelic'Hurt Disease (410-410

410 Acute myocardial infarction . HIS ;

,

100

AMC

LA

S

1174

p
,1

/300 , 75 100 , 90 20

/

, . .

Model, ., /

CA
J'''' / 285

-10 100 90 5 100, 30

Mode .y /
, ,O,',

e

, 411 O. acute 6 subacute formsokt._. NAMCS ' 104
/ ,

' f, , 6

ischeaic heart disease . 9 Ale . / 300 . -5 foo', , 90 30

Model. /

CA , / 300 -10 loo 90 ,80 100 3 20

Modil. /

1412 ChroniciSchemic heart dilease HIS. / 1,760 100

AMC / 2,000 100 95 20 s

Model.

CA/ . 5,000 , ;7.5 100 , 90 60 100 0;

Model,
/

/
1 Data not available. , ,

ts
1 ' 25

* Not judged as a separate 3-digit 'ilea,
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)(FINAL CONDITIONS

1CDA Diagnosis

DISEASES OP In CIRCULATORY SYSTEM

1390-458)

d,. 'actinic Heart Disease (410-414)

413 Angina, pectoris

04ther Torts of, Heart Dis. (420-429)

420 Acute pericarditis, noniheumatic HIS 3

AMC

Table 5

maummtga155E64% CARDIOLOGY (Ca)

31 Al .4,51 61 V A

3 Patients frau MI Referred
Perce,nt

r Di 91 10Incidence- Percent Requiring Percent Percent Percent Average Percent 1Data Prevalence ,Change Medical Seen by Referred Referred Haber, 'Visits .Source (Rate/100,000) 1971-90 Care. CYIM bj GPM to CA of Visits to NPP.

HIS

AMC

Modell'

CA

684

684

684 -1.5

100

100

100 1.

, Model.,,,

4211cute ,and subactite endocarditia

Model,

CA' 150

Nadel,

HIS

AMC

Model,

CA 150

Model,

423 Chronic disease of pericardia', , HIS
nonrheusatic

AMC.

Model,

CA

Model.

100

100 20,
0

100, 90 40 ,100

61

0 100 90 100

3 100
* *

50 -10 100 90 100

424,Chronic disease of endocardium HIS 156 98
156 0 100

* Mot udged ei aepatere3Nligit item,

qrq

100,



IIEDICAL CONDITIONS

ICDA. 1/ Dia noeia

0,

VII. DISEASES OF THE CIRCULATORY SYSTEM

(390-458)

4 e, Other Forms of Heart bia. (420.429)

425 Cardiomyopathy

426 Pulmonary heart diOease

A

Xe_
AMBULATORY ADULT 1JCUET' CARDIOLOGY (CA)

Data

'IArce

HIS

AMC

Model,

CA

Model.

Lo
51 61

Percent

tients fraiCtIm Referred

ai° ;If,' lot

Incidence- Percent Requiring Percent Percent Petcent',.

Prevalence Change Medial Seen by Referred Referred

(Rate/100 000) 1977-90 Core CFIM b GFIM to CA

a

1 1.

156, .
104 90 50

156 0 100 90 15

1

HIS 5 : lot

AMC
* t * * *

Model .

CA '

t
Model.

4
0 421 Symptomatic heart disehe NIS

AMC

Model,

CA

Model.

f, Cerebrovascular Disease (430-438)

435 Transient cerebral ischemia Ls
Akc 0
Model

A

Model.

1 Data not available.

* Not judged as a aeparate 3-digit item.

0

69

f

200 0 100 90 60,

4

r v

1,438 95 t

2,000 0 100 90 30

" , 1,

1,438 . 0' 100 90 37.5

ka4'
i

200 l' 0 100
4

95 30

b 134 0 100 85 40

135

if

4

Avow: Percent

Maier Visite

of'Vi to NPP

100 2

S

SO 1'

4

100 1 i 20

120

'I

70

a
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MEDICAL CONDITIONS

Table 5
AMBULATORY ADULT MEDICAL CARE:

CARDIOLOGY (CA)

21 31 41 51 6/ 11

Incidence:. Percent

Data Prevalenci Change
ICDA I( Diagnosis

Source (Rate/1001060) 1911-90

VII. DISEASES OF THE CIRCULATORY SYSTEM

(390-458) .

HIS 583

4'

1

g. Die, of Arteries! Arteriolqi

6 Capillaries (440-448)

. '

440 Arteriosclerosis

AMC 583 0

Model, '

/

t

CA

llodel.

583 0

444 Ailerial embolism and tbromboils HIS 26

AND
a

26 0

Model,

CA 26. 0
Ln ' Model,
Co

446 Polyarteriti d doss 6 all cond. HIS
d 4

AMC 4 0

Model,

CA 4

Nodal.

R-14 Residuals
HIS 88

441 O. aneurysm, nonsyphil.
88

442 O. Aneurysm

443 O. periph. vesculsr,dis.

Model,

CA
.0

445 Gangrene Model.

' 441 0, die. arteries & arteriol.

448 Die, of capillaries

lk

f Data not available,

* Not judged as a sews 3-,digit item.'

9 ,

4,

4

Patients from GFIM Referred
Percent

8f 91 10/
Requiring Percent Percent Percent Average Perceh
Medical Seen by Referred Referred Number Visits

Care OFIN by CPIM to CA' of Visits to NPP

92

100

50'

98

100

100"

100

,. 100

100

100

100

4110

1,

,

95

,

10

80 40

90 60

50 100

20

90 80

90 ,

80 30

50 1
, 20

100 ' 1 10

5 0

50 1 5

72



MEDICAL CONDITIONS

' ICZA 1/ 'Diagnosis

VII. DISEASES OF THE CIRCULATORY SYSTEM

(390-458)

Table
AMBULATORY ADULIFAIDICAL CARE: CARDIOLOGY (CA)

Data

iSource

Patients from GFIM Referred

Percent' 81

Incidence- Percent Requiring Percent Percent Percent:

Prevalence Change Medical , Seen by Referred Referred

(Rate/100,000) 1977-90 Care GFIM by GIN to CA

h. Di'. of Veins 6 Lymphatics, 6 Other t
.

Dia. of Circulatory System (450-458)

450 Pulmonary embolism and infarction HIS 14 100

AMC 74 0 100

Model.

CA

Model. `K

451 Phlebitis and tf ombophlebitis HIS 397 '100

ANC 397. 0 100

Model,
.

CA W 391 0 100

wet. 6

1-43 Residuals HIS 869 , 98

(453 O. venous embolism 6 thromb.) AMC 86% 0 90

(456 Varicose veins of o. sites) ' Model.

(457 Noninfect. dia. lymphatic CA , 869 0 90.

. channels) Model.

(458 O. die., circulatory oyo.)

DIS, OF DIGESTIVE SYSTEM (520-577)

b. Die, of Esophagus, Stomach, and

Duodenum ma-537)

530 Dis. of esophagus

73

HIS

AMC

Model,

CA 143

Model,

21
10/

Average Percent

Number . Visits

of Visits' to INP

90 40

1

90 10.

60 20 40 1

90 10

1

90 10 20 1,

143 ,99

143 0 100 90 15

.1 ,

1

100 90 25 10

4

PI A

1

0

10



MEDICAL CONDITIONS

ICDA 1/ Diagnosis

XIV. CONGENITAL ANOMALIES (140 -759)

TabT,.., .,e4 0 1

AMBUIAl'ORY ADULT MEDI `71.Er'liARDIOLOGY (co.

!!'
31 WI 6/ .' :. 1/,.

., ., Patients from CHM Referred

i .Pe 81 91
.

la
Incidence- Requiring Percent. Percent Percent Average Percent

. Data PreValence Me cal . :Seen by', Referred Referred Nieber Visits

Source 1Rste/100A00) 19i are GFIM. ,.6y GFIM to CA of Visits to NPP

maw,.,

'746 Congenital anUsaliel of heart HIS

AMC

Model.

CA

Model.

,SUPT01156 ILL;DEFINED CONDITIONS

(780-796);

a. Spaptos 'Referibikto Sysieas or

Orions (180 -789)

782 Spapi: refer:: to;cardiovascular

" '.toylYspbatid'iyitea.

.44
. .,.

mOaii,

Ct

J ,Mdel,
.,..v

78. 3 Syne. refer, to4'esptrsyn. us
'

1,140

:.

' ..053 Ovoonouilbolisalthroab.i ' AMC I ' 11140 90 ' 10

1 (456 iiiijiOse, Ans loo, litee) Hod&
-t161iAlonitifectOlio."/. 'phatic '...CA la, 1,14Q 20 20 1

":4,, 1.. -
Model,

I

1 ,r'.7 '1
.:,channele), ,..

,,...

.

iV, '' 14 ' dis.,',:caculatory eye.).
-,,,
,. .-.

t+.1



NBT *ILLAMBULATORY ADULT AL CARE: CARDIOLOGY (CA)

0 .

111
. 121 13/ 14/ 15/ 16/

171.

MEDICAL CONDITIONS Patients from Non IM Source' Medical Nialth Care omits,-----,--
N , Percent Average ". Percent Total Total

Dati :CA . lumber Visits. . Total
. Delegated Percent Required

4

...--g----.------ICDAUlia"s"''Source"Ps"-----ItILItVjiq12---LtL,---L----.E...._._Y_._RReuired"!PDele""

III.ENDOCRINE, NUTRITIONAL, 6 METABOLIC

DISEASES (2461.279)

a, Diseases of Thg4oid Gland (240-246)

242 Thyrotoxicosis w, or wio goiter

244 Myxedema

b, Diseases, 0, Endocr. Cl. (250-258)

250'Dishetes mellitus

VII, DISEASES OF THE CIRCULATORY SYSTEM

(390-458)

a. Active Rheumatic Fever (190-392).

R-37 Reetduils

.390 Rheumatic fever vio mention

heart involv.

391 Rheum. v, heart involv.

77

HIS

AMC

Model,

CA 10 2 Q 26,323

Model.

HIS

AMC

Model.

CA 5 2 10 153,224

Model.

A

HIS

AMC

Model,

CA 2 4 25 77,916

Model.

4

HIS

AMC

CA 2 3 0 34,632

Model.

0 0 26,323

15,322 10 137,902

19,484 25 58,452

0 34,632

78



MEDICAL CONDITIONS

ICDA.1/ '''Diagnoses

VII. DISEASES oi..iat CIRCULATORY SYSTEH"

(390-458)

E'Active'Rheumatic Fever (390-392)

394.0 specifiedas rheumaei6k HIS

N
)

Table '5 '
AMBULATORY ADULT IEDTCEMECARDIOLOGY (CA)

lu ig iv uei . iy C ull 17/
Patients from Hon-GFIM Sources MediCal Ilealth'Care gilts

Percent Average Percent' 'Total Total

Data CA Number Visits ?Ail Delegated Percent Ilequiptd

Source Patients of !Atka( to NPP '4

?Ail

to NPP Delegated I/ CA

1MC

Model,

CA 30 2,

Model.

394.9 not specified as rhematic HIS

AMC

Model,

CA 30

Model,

395 Diseases of aortic valve

p

HIS

AlIC

Model.

CA 10 2

Model.

R-38 Residuals HIS

397 Die, endocardial struct. AMC

398 O. heart dia., spec. rheum. Model.

CA 20

Model,

c, hypertensive Disease (400-404)

.401 Essential benign hypertension

79,

HIS

AMC

Model.

CA

Model.

17,031.

90,977

8,807

0 571,245

17,031

I

0 901911N

8,807

571,245.

:1,057,697 ; 528,848 50 528,849
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MEDICAL CONDITIONS

1CDA 11 Diagnoses'

VIC, DISEASES Of THE CIRC4ILATORY SYSTEM

(390-458)

Hypertensivg Disetse,(400-404)

402 Hypertensive heart disease'

9

Tal;le 5
AMBULATORY *LT iiiialraiiTcattinuLuta

ll 121 131, 141 151 161 17

'Medical Health Care VisitsPatients from Non-Cf14 Sources

Percent Averige Percent

Data CA Number 'Visits..

Source Patients of Visits to NPP

Total

Required

HIS

ANC

Model.

CA' 10

Modil,

R-39 Residuals HIS`

400 Malignant hypertension. ANC

403 Hypersensivelenal disease Mddel.

404 Hypert..heart 6 renal. die. CA 10.

Model;

L.;
d. Ischemic Heart Disease (410-414)

410:Acute alyoc(!lial infarction ' HIS

AMC ,

Model..

CA

Model,

. .

411 0.4cUte 6 subacute forma of

ischemic heart disease

412 hronic lschemic, heart disease

81

NOES

AMC

Model.

CA

Model.

, Total' Total.

.Delegated Per*: Required e

'to MN 1,'Dettgated. by CA

25: 567,090

10 6 ' 20 , 1i296,968 259, 39i! 204.. 1i031 574



0

.
Table. 5 1

AMBULAW ADULT liblek CARE: CARDIOLOGY 1CA)

.4 116b

1,,. II/ 12/ 131 141

15/
* 161

171
MEDICAL CONDITIONS 'Patients from Non-CFIN Sources Ikliedicel Health Care Visits

Date

Percent' Average Percegt

CA

Total Total
.

Numboi4' Visits' Total Delegsted ,Percent Required
ILIM II Diagnoses Source Patientq, ' of Visits 0 NPP Required to NPP Delegated by CA

VII, DISEASES,Of THE CIRCULATORY SYSTEM
?

.

HIS

AK

Model.

CA

Model.

HIS

AMC

Model,

3

20

1

r

4 20
.

10
A

1,105,114

i$

;

0

C'r

221,035 20 .,.

t
'4;.

d.

e.

(190-458)

Ischemic Heart Disease (410-414)

413 Angina peCtoris

Other forms of Heart Dia. (420-429)

420 Acute pericarditis, nonrheumatic

CA 20 3 171,94?

r

421 Acute and subacute endocarditis

r Model.

HIS

1

it
4

Model.
1

CA 20 4 0 ' 136,914 0

Model.
It ...

423 Chronic disease of pericardium,

nonrheumatic v

?MIS
4
AMC

Model.

'CA 20 3 0 c 128,960 0 ' 0
. MOdel.

424 Chronic disease of endocardium HIS

lk

AMC

Model,

,

'.:c.

...

p

CA 10 2 O 187,340 0 0
Model. #

8 it

tr,

884,139

136,914

187,340

0

84



,;MEDICAL CONDITIONS

Table 5 i

AMBULATORY'ADULT EDICAL CARR: CARDIO1.OGT (CA)
. d

ill ill 131 141 15/ 161 17/

Patients from Non-CIIM Source, Medical Health Care faits

Percent . Average +Percent Total Total

Data . , CA . 2 Number Visite Delegated PercentTotal Required

Icoi 11 Diagnmes Source .Patients of Visits to NPP Required to NPP Delegated ., by CA

VII. DIS:N',,. ip. THE CliCUIATORY SYDAN

(3" -A'

e. Other of Heart Dia, 0-429)
)0

425 Cardicayopathy °

,

426 Pulmonary heart ease

t*.,

, ";'11

427 Symptomatic heart diem°

f, Cerebrovaocular Disease (430-438)

HIS

ANC

Model.

CA 10 6

Model.'

HIS

AMC

Model.

CA' 5

Model,

HIS

AMC

Model.

CA 10

Model,

510,927 0 0 510,921

;

118,940 r 0 0 118,940

20 1,275,543 255,109 ,20 1,020,434

435 Transient cerebral ischemia HIS

AMC

Model.

CA 10 n 3 0 22,106 0 '0 22,106

Model.

86



r.

KEDICALCONDITIONS

if Diagnoses

DISEASES OF THE CIRCULATORY SYSTEM

(390-458)

g. Die. of Arteries{ Arterioles,

Qapillaries (440-448)

Table 5
AMBULATORY ADULT MEDICAL CARE: CARDIOLOGY (CA)

111 12/ 13/

Parents from Non-GFIM Sources

Percent Average , Percent
Data t CA Muster Visits

Source / Patients of Visit401. to NPP.

14/ a, 15/
/Medical Health Care Visits

17/ ,

Total , Tote
Total \ Delegated Percent Required
equired to,NPP .Delegated by CA'

440 Arteriosclerosis HIS

AMC

Model.

CA

Model.it
444 Arterial embolism and thrombbsis HIS.

AMC

r

446 Polyarteritis nodose 6 all,cond.

4" .'i.

R-42 Residuals 4 HIS
441 U. aneurysm; nonsyphil. AMC

442.0. aneurysm le .' Model.
443 O. periph. vesicular die. CA
445 Gangrene Model.

447 O. die. arteribt 6 arteriol.
4448 Dis. of,capille ies

Model.
4

CA.

Model.

HIS

AMC

Model.

CA

Model.

I



Dilignoses

!..

CIRCULATORY SYSTEM

'43907 8

Data

Source

Table 5
AMBULATORY ADULT MEDICAL CARE CARDIOLOGY (CA)

111 121 131

Patient. from NokFIll Sources

Percent Average Percent

CA luibir Viaiti
Patient' of thefts to NPP

141 151 161

'Medical galth Care VTiiEs

Total

Required

Total

Delegated Perceq,

to PP Delegated

17r.

Total

leqUired

by CC ,

,

,

,

4914.iof Vela 6 Lymphatics, 6 Other.

Die.,1Circulatory Spates (450-458)

,4501Ulmonary emboliim and infafctiol HIS

e
.

51 Phlebitis And thrombophlebitii

R-43 Residual* 4.

(453 O. venous embolism 4 throb.)

(456 Varicose veins of o,

(451 Noninfect. die. lymphatic

channels)

(458 O. dii., circulatory aye.)

DIS. OF DIGESTIVE SYSTEM (520-577)

b, Die, of Esophagus, Stomach, and

Duodenum (530 -531)

530 Die. of esophagus

89

AMC

Model.

CA 15 3 0 69,58U

Model.

HIS

AMC

Model.

CA 16 10 2 0 42,378

'Model, 4

HIS

Model.

CA 5 3 10 29,660

Model.

HIS

AMC

Model.

CA 5 1 5 .6,162

Model.

0 65,588

42,378

2,966 10

a

26,694

?

308 5 5,854,

90



MEDICAL3CONDITIONS

ICDA 11 Diagnoses

XIV, CONGENITAL ANOMALIES (740-759)

(390-458)

Table 5

AMBULATORY ADULT MEDICAL CARE: CARDIOLOGY (CA)c

4 111 121 131 44/ 15/ 16/ ' 17/

Patients from Non-GFIN Medical iialth Care Viiiti

Percent Average Perced0 total Total,1';
Data CA Number Viaite Total Delegated 'Percent Required

Source Patients of Visits to NPP ,r Required to NPP Delegated: by

746 Congenital anomalies of heart HIS

AMC'

Model.

CA , 25

Model,

' XVI. SYMPTOMS 6:;ILL-DEFINED CONDITIONS

(780-7961'

a. SymSoms Referable to Syatems or

Organ' (780-789)

91

182 Sympt, refer, to cardiovascular HIS

6 lymphatic system AMC

Model,

10 682,327 48,232 10.' 614,095

CA 5 2 10 . 93,666 9,367
o

10. 84,299:

Model.,

783 Sympt. rpieri:to reopir. cyst, HIS

(453 O. veno*embolism & thromb.) AMC

(456 VariddiOeins of o. sites) Model.

(457 Noninfe4.. die. lymphatic CA 10

channelW Model.

(459 O. dis.',.,:circulatory Bye.)

1.;

73,014 3,650 3 69,164

.9.



APPENDIX F

HOSPITAL*DEL
REFERENCE AND, DELPHI PANEL DATA TABLE j

Description of Column Variables in Table 6

Hospital Adult Medical Care: All data refer to the subset of the total
U.S. population aged 17 years or older. Medical care requirments for the
younger population are accounted for later by means of an estimated
add-on.

1/ International Classification of Diseases Adapted for Use in the
United States, Eight Revision (ICDA): Currently the most commonly
accepted international categorical classification system for medical
diseases. Most Internal Medidine subspecialty panels utilized the
"3- digits' level of aggregation'(e.g. 019, 135, etc.), with occasional
use of the "4-digit" level.

Hospital Discharge Survey: Reference data for 15+ and all ages,-ai
presented to CA Delphi and Modeling Panels; reference year is 1977.

IM-SS Panel, Estimates: Cardiology Delphi Panel estimates of true
1977 discharge rate; Modeling Panel' changes are indicated in paren-
1theses, below the corresponding IM-SS values.

4/ Percent change, 1977-1990: Panel) estimates of predicted change in
rate from 1977 to 1990; based on projected changes in the population,
psychosocial parameters, medical practice, scientific advances, etc.'

Percent Seen by IM-SS: The percent of patients hospitalized in 1990
fot a particular ICDA who should be seen directly or indirectly by ary
cardiplogist.

6/ Average. Length of Stay (Days): Reference data from Hospital Dis=,
charge Survey for 15+ and all ages; the average number of days that
patients with a particular ICDA discharge diagnosis remained hospi-
talized (1977).

7/ Average Length of Stay (Days): The average number of days that adult
patients seen by cardiologists fur a particular ICDA accurrence
should be hospitalized in 1990, according to CA Delphi Panel.

CA Delphi Panel estimates of
visits per. day that cardiolo-
patients with a particular ICDA

8/' Average Numter of CA. Visits per Day:
the average number of.actual hospital
gists should provide in 1990 to their
condition.

69
93



9/ Percent. of CA Visits Delegated to NPP: C Delphi. Panel estimate 'of

the percent of all visits` required by 'Ca lologists.that shouWbe
delegated in 1990 to some kind of7sUPOrvised nonphysician health care

provider.

10/ TotalCA Visits: Computation of total number of visits required of. .

cardiology physicians,. directly or indirectly; from all sources.

11/ Total, Visits Delegated to NPP: Computation of the total number of
visits that the cardiologists of 1990 should delegate to nonphysician

health care providers.

12/ Total Required by CA: Computation of the total number of visits that

should be handled directly and sqlely by cardiology physicians in

1990.

t
.4
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Table 6

BDSPITAL ADULT MEDICAL CARE: CARDIOLOGY (CA)
,

Nospital Diachirge

Rate ter 100,000

lospital Percent

Discharge IN-SS

Surviy 2/ Panel 31

15+ All 17+e ,

,

Average' Length

Stay (090'

Motpttal Avenge

Chsnge Percent Dischargi IM-SS NumberCode Medical Contitiou
'1977 - 1, Seen bXes Survey 61 Piael 71 CA Visits

1990 41, IN-SS 51 15+,All 17+ Per Day 81

ICOA 11 1 Diagnosis,

III. ENDOCRINE, NUTRITIONAL, AND

METABOLIC Diseases (240-279)

,

A, Disease of Thyroid Clod

(40-246),

240 Simple goiter

241 Noatovic,nodular goiter

'242 Thyrotoxicuis with or

without goiter

243 Cretinism of congenital

origin.

244 iyeedema 4 .

245 Thyroiditis

246 Other diseaies of thyroid

gland

b. Diseases of othgr endocrine

Alands (250-258)

250 Diabetes iellitue

VII DISEASES OF THE CIRCULATORY

SYSTEM' (390-458)

'Required Nedicallealth Cue Visits'

61.2 51.4 51.4'

a.

Total
Percent

Total Visits

GA Visits Visits Required
Delegated Total CA Delegated by CA
o NPP 91 Visitt 10/ to NPP 111 Physic 11/

20, 6.9 6.9 6.9 0,5 64,532 0 64,532.
.

342.9 270 270.7

8

a. Active Rheumatic Fever (390-392)-
3.1 3.8

390 Rheumatic fever without

mention of heart involvement.

391 Rheumatic fever with heart,'

involvement

392 Chorea ,

95
4

15 9.9. 9.8 ,4.13 0.4

'3.0 -20 80

0 304,100 0 ,304;100

8.0 '7.9 1.5 0.6,` 5 15,721



Code Medical Cootitiona

ICDAy1/ Diagnosis

b. Chronic Rheumatic Heart Disease

(393-398)

393 Diseases ortiericardium

394 Diseases of mitral valve

395 Diseases of aortic valve

396 Diseases of aitral and °

aortic valves

397 Disease of other

endocardial structures

398 Other heart disease,

specified as rheumatic

NOS-A

c, Hypertensive Disease (400-404)

401 Essential benign

hypertensive

Table 6.

HOSPITAL ADULT MEDICAL CARE: CARDIOLOGY (CA)

Hospital Discharge

late per IAA°

Hospital : Percent

Discharge HMS Change Peicent

Sunley 2/ Panel )1 1977- Seen by

15+ All 17+ '1990 41 IM-SS 5/

Average Length

Stay (Days)

Hospital Average

Dischaige,IM-SS Number

Sqrvey 61 Panel 7/ CA Visits

15+ All 17+ Per Day 8)

Rewired Medical Halt Care Visits

Total,

Percent Total Visits

,CA Visits Visits Required

Delegated Total CA Delegated by CA

to NPP 9/ Visits 10/(to NPP 11/ Physic 11

4, Itchemic Heart Diseases (410-414).

410 Acute myocardial

infarction

411 Other acute and subacute! ,

forms of ischemic heart

disease

412 Chronic inhale heart

. . disease

413 Angina pectoris

,

Data not n,sf101e

91

65.3 50.9 65.0 -20 80 10:9 10.8 10.

a

I

1.(4

(

5

140.6 107,1 l25.0" -20 50 6.2 6.2 6,5 0.5 ''' 50

256.4 194.6 250,5 -10 100 13.4 13.4 10.5 1.2 25

4

95.8 72.6 250,0 -8 90 9.3 9,1 '8.2 ' 1.1 15 .

793.4 602,2 '685.0 -10 72.5 9.5 9.5 1.6 0:8 52

73.4 55.4 101.5 -5 65 6.2 6.2 6.0 0.8 10

,

794,774 39,738 755,036

{%

4

269:001 43,041 225,960

295,6/5 147,837 147,138

5,168,7111,292,171 3,876,534

3,397,335 509,600 2,887,735

5,595,264 2,909,537 2,685,121

547,401 54,140 492,661



Code ' Medical Contitione

RDA 1/
, Diainosis

e. Other forme of heartdisease

(420-429)

w'

420 Acute perica dit

nonrheuma is

421 Acute and subactUe

endocarditis

422 Acute myocardial:

423 Chronic disease of peri-
1

cardium, noorheumatic

\

AA Chronic disease of

' endocardiUm ,

425 CardiamyOpathy

426 Pulmonary heart disease

. 427 Symptomatic heart disease

4

429 Ill-defined heart disease

f. Cerebrovascular disease

(433-436).

430 Subaraghnoid hemorrhage

431 Cerebral hemorrhage

432 Occlusion of crecerebral

artgiee

433 Cerebral thrombosis

434 Cerebral embolism

435 Transient cerebral ischemi4

436 Acute but ill-defined

cerebrovascular disease

:table 6
HOS ITAI, ADULT MEDICAL CARE: cARDIOLOCY (CA)

Hospital Diochfige

Rote per 100,600

4/

'4.

Percent

Seen by

1M-SS .5/

Average Length

Stay (Days)

Required Medical Health Cere Visits

Average

Number

Visite

Day 8/

Percent

CA Visits

Delegated

to NPP 91

Totai,

Visits

Total CA Delegated

Visits 10/ to 11PP 111

Total

Visits

Required

by CA

Physic 12/-

Hospital Percent

Discharge IM-SS Change

Survey 2/ Panel 31 1977-

Hospital

Discharge IM-SS ,

Survey 6/ Panel 71,CA

15+ All . 17+ 1990 15+ All , 17+ Per

4.4 3.1 4.,1 0 51 10.4 10.4 8,2 0.6' 0 18,119 0 18;719

.4.4 3,4' 4.2 ,0 90, ;6.1 28,4 25,0 0,9 154,152 0
4

154,152

1.2 0.9 1A1 0 100' ,4.5 4.5 '4,5 1,1 0 . 9,007 0 9,001

7.5 5.6 7.1 0 88 7.5 7.6 8.2 1.0' .0 91,222 : 0 93,222

3.7 3.9 3.8 0 88 8.8 8.5 8.6 0.9 0 %, 47,094 0 47,094

.1
18.0 13.9 17.5 5 85 , 9.3 9.4c 8,6 , 1.0, S 244,403 12,220 232,183 4

6.2 4.1 6.2, -5 50 8.4 8.6 8.6 0.6 21,650 1,382 26,268

360.9 276.5 339.0 0 55 9.2 9.1 8.6 0.8 5 2,334,062 116,103 2,211,359

8.1 7.2 9.0 l 88 10.5 10 t0. 0.5 19/ 13,502 13,965 59,537

397.0 301.6 2 -11 26 12.8 2.8 11.4 0.2 191,995 9,600 182,395
.

A

100



Medical Contitioni

, Diagnosis

.J. Disease. of Arteries Arterioles,

and Capillaries (440 -448)

440 Arterioicleroais

441 Aortic aneurps

(nontyphilitic)

444 Arterial embolism and

thrombosis

445 Gangrene.

446 Polyarteritis nodose and

i is allied conditions

Table 6

HOSPITAL ADOLIAEDICAL CARE: CARDIOLOGY (CA)

Hospital Discharge Average Length

Rate per 100,000 Stay (Dar)

Regiired Medical Health Core Visits

Hospital Percent' a Hospital Average Percent

Discharge INSS Change Percent Discharge IN-SS Numbers Ci Visit

Survey 2/ Panel 31 19777 Seen by Survey'6/ Panel 7/ CA Visits Delegate

15+ All 1. 1990 41 IM-SS 5

/:

15+ All 11+ Per Day 81 4 to NPP 91

62.9

26,8

t. Diseases of veins and lymphatics,

and other diseases of circulatory

system

t: 4 Pulmonary 'embolism and

infarction

;451 Phlebitis and

thrombophlebitis

*not judged Ili a separate 3 -digit item
1.

,

5.6

Total

To 1 Visits

Vis is Acquired

Total CA Dole ted by dA

Vitits 10/ to NP 11/ Millie 121

48.3

20.6

4.1

43.3

81.7

63.0

20.8

26.8

20.7

5.2

52,8 ,-12.5

h4.

-10' 42.5

,-
-V 80

-5, 51 j

i 60

2(.)

65

0 27

12.1

13.2

18.4

13.2

,10.6

12.1

*

13

*

18.6

13.2
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APPENDIX G

Reference Data Sdurces

The panelists were provided with sevdtal 'sources of.referencZ ftta td aid.them in their deliberations. In addition to%the judgmehts of the AdultMedical Care Delphi Panel (AMC) and the Modeling Panel, they wereprovided with data from a number of studies.

The Health Interview Survey (HIS) provides.hational Ate on theIlYncidence of'illness and accidental injuri , the prevalence,of diseases'.and impairments, the'extent of disability, t e utilization of health careservices, and oer health related topics. T interviewees of thisstudy are thePalpiente themselves or their immediate family taemhera.
Because-of technical and logistical

problems several, segments of thepopulition are not includ,q in the 'atudy,. Persons excluded are:
patiehts\in Pbng-term care facilities for the handicapped; pers s on
active dtitywith the Armed Forces; and persons who have died -du ing the'
calendar. year preceding. the iinterview. The result is that the HIS datasom hat underestimate levels of disability apd health Cervicesu lization wheil:the total population is considered. Although the eff
on cardiology may be minimal, it should also be noted that there is
severe undeireporting,of certain diseases such as mental illnesses,
'venereal diseases and cancer in the HIS &data. This latter problem stems.from varing prevalence eStimates'Of

patients as oppOsed to physician
reported measures. Previous studies have: indicated that patients oftendo not know, or deliberately hide the preiiise diagnosis of their
condition.

The'Standards for'Good edical dere ( Schonfeld) survey utilized peerjudgments by a sample of ph sicians concerning various aspects Of
standards for good medical care. These ludgthents pertained to contacts
and encounters in relaiion to location suet as office or hospital, thenumber and purpose of the visits as well as the required hospitalization
days and desirable specialist referrals. An important aspect of the
study is that it focuses ',on what. should be the' standards for good medicalcare rather than on the-present situation'as it exists. Schonfeld datahaving particular relevance to cardiology include norms of care and the
percentage of patients which should be peferred to the specialty from thegeneralist within one year. Several linlitations of the study should benoted. A serious deficiency of the study is that only 242 diseases werestudied. As a result, there were no data for many of the ICDA codesconsidered by, the panelists. A related disadvantage for these

. deliberations resulted from the variations in the fpecificity of the
disorders considered. Sometimes the Schonfeld study used 4 -digit ICDA;sometimes a 3-digit, and at still other times' a composite across the
entire classification system was used. The study specified 87 referral
specialties and subspecialties. Still another limitation of the
Schonfeld study is the relatively small sample of primary physician
internists interviewed. The median number of judges across all adult
diagnoses was less than two.
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,The Hospital Discharge Survey (HDS) produc9s statistics that are

representative of the experience of the U:S. .c.ivilian population
discharged from short-term hospitals. The survey provides information on

the characteristics 61 patients, the lengths of stay, discharge diagnoses

and surgical operations and patterns of-use of tare in hospitals of

different size and ownership in the four regions of the country. The

scope of the HDS is limited to discharges from non-Federal hospitals in

the 50 States and the District of Columbia. Only short-stay hospitals

with six or more beds and an average length of stay for all patients of

less than 30 days arelincluded in the study. A serious limitation of the

s study is that only discharge diagnoses4are listed when in actual practice

there may,have been Many diagnostic impressions of. a patient during his
hospitalization, each of which may have required one or more visits from

-the subspecialist. Therefore use Of the HDS as reference implititly.
'''assumes that the Delphi panel4sta were able to link discharge diagnoses,

with those diagnoati't impressionp subsumed in that hospital stay.

The American Medical Association data on Profiles of Practice are

based upon questionnaire responses to 11,121 non-Federal office-based

patient care physician's. Data were collected from October 1975 to

February 1976 on work patterns and practice characteristics of,
physicians. The data taken from the AMA survey relate to the questions

on the prqductivity of physicians ,in both the ambulatory and hospital

models. A serious limitation of the data source stems from the fact that

the response rate of the survey was only abOut 50. percent. It has been

hypothesized that the less busy physician is more heavily represented

than the busier one. The data may, therefore, indicate a lower,
produttivitriate than would be true if the sample were truly

representative of the total physician population.

University of Southern California, Cardiology Practice Study Report

(Mendenhall) is one study of a series that was conducted under contract

to the Health Resources Administration. The reports describe the

professional activities of the'subspecialist on a national basis. The

studies which present information describing patient volume, the specifit

characteristics of physician/patient encounters and the organization to
the subspecialty practices are based upon responses to a.log-diary

survey. Several limitations of the Mendenhall data ahould be noted.

There is a potential for observational bias, the extent bf which is

unknown. There is an undetermined number of diagnoses that were not

reported in the'istudy,'and the possibility exists that this may represant

selective reporting on the part of the respondents ratiw than an
occasional (random) failure to report data. There is also a possibility

that the time of year that4he study was conducted may have an effect on
.

the results. A further limitation of the data is that the estimates are

only fRir the physician while at work. 'No adjustment was made for those

who are vacation or otherwi"se not professionaqy active which may

reasonably be expected to be about 8 to 10 percent.

The National Ambulatory Medical Care Survey (NAMCS) is a national

probability sample survey conducted annually by the National Center for
Health Statistics to explore the provisiongand utilization of ambulatory

A care in the physician's office. /It was designed and developed from

1966-1972 by a number of organizations and individuals in the pedical

76 104



community, the staff of'NCHS and contractors with acknowledged expertise.The survey is performed on a Stemple of physicians in non-Federal,.offilce-,
based practice .and therefore do not include encounters taking place. in
the patient's home, in hospitals, nursing h6mes, or other institutional
settings. In addition,: care provided by thel5hysiciah on the telephoneis not included. All specialties are included except the hospital;based
specialties'of sialogy, pathology-; and raiogy.aol . dor

1

The questionnaireVequests information from e ohe prpvider on ,the
,

.

6 following: date of visit; age; sex; race of patient; patientla.principle
diagnosis whether acute or chronic, initial visit or follOW-up, well
care, family plahning, counseling, referral; etc.;. physician's' principal
diagnosis services rendered (18 categories listed); dispoSition of visit
(eight categories listed), and duration pf visit.

In 1977,--of the:3,069 physicians who were eligible for thg study,
80.5 percent responded. A total of 570.5-million office visits were
reported. An estimate of4.0 million extrapolated visits has a relative
standard error of 7.5 percent (standard error of 750,000 visits).

When extrapolated nationally, NAMCS visit rates to physicians appear
lower than HIS visit rates because they exclude telephone, clinic,
hospital and emerl(ency room visits. However, n designating the
specialty of the'physician, NAMCS data arepro\tably more accurate,
because the provider rather than the consumer (who must rely on recall in
filling out the questionnaire) suppliei the information.

1n the Delphi, panel members may use NAMCS data in estimating
perAnt of patients with need requiring medical care in an ambula ry
setting that should accrue to a particular specialist and in developing

4- norms of care per condition. NAMCS data provide current estimates on the
per-cent of ambulatory visits made to a%particular specialist, to help in
the former estimation and'aVerage number of visits made for specific
copditions to assist in the latter.
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APPENDIX H

Algorithm developed by GMENACstaff for calucation of total nondelegated
visits from two tracks as indicated by figure II.

1819:54*x. 3 x (*1+4) x 5 7 x 8 x 9 (*1-10) = total

nondelegated visitS from GFI , Tg 1/

8 x *1-11 x. 12 x (*1-13) = total nondelegated visits from
non-GFIM sources, Tn

k.

0
Tg + Tn = V, total nondelegated visits required by cardiology, column 17
of Table 5.

As indicated, the number of visits accruing to cardiologists from
non-GFIM sources represents a percentage of th, total number.of visits,

rathe&than a percentage of the visits from generalist.

Although simpler, thelalgorithm,for hospital based visits

fundamentally the same ashat for ambulatory visits:

1819./54* x 3 x (*1+(4)) x.5 x 7 x 8- k (9),Y

(Table 6) is

.

1/ Numbers without asterisks refer to columns of Table 5 and "6 (hospital

.Model). The number 1819.54 is the 1980, U.S. population 17 year and

above in hundreds of thousands. ColuMJ 3 x 4 x 5 * . 8 give

morbidity in-rate units. By multiplying the results of these columns

by the population figure, rate is converted into actual cases of

disease.
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APPENDIX I

VREDICTION OF CERTIFIED ADULT CARDIOLOGISTS'

1980 - 1990 c-

e4

Year
r

Certified
Adult --

Cardiologiats
(Predicted)

December 31
JuLy 1 Attrition Total
Graduates, (2%) (Predicted)

1,980 4,500 t 4700

1981 5,110 +700

1982 5,708 +700

1983, 6 294 +700
4!=

/1984 6,868 +i00

1985 7,431 . +700
V
1986 7,982 +700

1987 8,522 +700

1988 9,052 +700

1989 9,571 +700,'

1990 40e, 10,080 +700

90.

126

137

tt.

149.

160

170

181

191

202

,110

5-70t

6,294 .

,6,868

7,431,

7,982.

8,522

. 9,052

4,571

10,080

10,57g.

/Source: American College of Cardiology, Ad Hoclianpower Advisory Committee
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