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X N\Graduate Medical ‘
“Education (OGME) in follow-up of the de' IR of .£he Graduate Medical
Education National Advisory Committee ( Mithe Cardiology Delphi

Panel convened on.jits behalf. ' o ‘ )

The purpose of thlswenterprlse was to proviy

updated refinement of the GMENAC estimate of phy31?1an ‘workforce
requirements for 1990. GMENAC was chartered byy.the Secretary of\Health
Educatlon, and Welfare (currently Department of Health and Human- Serv1ces)

in 1976 "to provide recommendatlons regardlng Eges in. gradtate médical

education likely to achieve a balance in the §
d13tf1but1on of physicians, according to -estima¥td needs. of physician
services. One of a series of specialty-specific monographs, this, paper
should serve as a resource to professional organ12at1ons, governmental
planners and other groups of health policymakers in-'developing giuidelines
for graduate medical educatlon, and planning for equitable acces§ to
'health services for all segments of the United Statés population.
Jerald Ratzoff, Chief of the Research and Analy31s Branch of OGME,
and F. Lewis Aumack Social Science Analyst, were responsible for
developlng and organizing the materials and methodology which served as a
basis for.the entire study. In addition, F. Lewis Aumack had lead
responsibility in ¢oordinating the Delphi Panel groups and. tabulating the
results. Chefyl 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. Itghak Jacoby, the
former Director’of OGME, was responsible for the initiation of ‘the effort.

ialty and geographic’ -

~

-

o Commentslreéarding this monograph may be sent to the Office of
- Graduate Medical Education at the Center Building, Room 10-30, 3700
East-West nghway, Hyattsville, MD 20782.

/ B . Mar jorie A. Bowman, M.D.
Director
- Office of Graduate Medical
- - : Education
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. : 1. INTR&DUCTION
- . - \ -4 F
BACKGROUND L ¥ IS N -
L . .
Over the past several “decades, there has been a growing concerrn among
"Yhe medical community, policymakérs, and the public at large about the
.”KZbility of, the Nation to meet its health care~needs. Initially, this took
expression as a fear that -a shortage would, résult firom the combined :
- ‘effects of advancing medidalfkﬁawledge, specialization, urbaqization, and - - .
rising %emand caused by greater public awareness.. To offset the perceived
\ shgftqge; many govergment programs were instituted?in the 1960s to
increase the supply of physicians. ' '

waoo e -

L4

Gradually, however, there grew an awareness that the problem was not.
. 80 much one of undersupply as*it was one" of maldistribution of Physicians,
" both by geographic 4rea gid by specialty, and that the. expanding supply of
physicians Would not solffe the problems related to poor distribution. As
concern about the physician maldistribution gred‘in the 4970s, many people
‘in both government and the private sector debated the programs and
policies that sﬁgpld be.pursued- in the future to assure that :the health
care neer_of thd public would be best served. .This debate was of great
s concern when the omp;phensive Health Manpower Train%ﬁg Act of 1971 ’
(P.L. 92-157) eXpited in 1974. Two years of continued national debat®
‘gnsued.I Seyeral proposals’were made ,to regulate the gumbzzégpd distribu—:
tion of residency training programs and positions in an eff@rt to correct
the perceived physician specialty maldistribution. During those debates,
the Secretary of the Department of Health, Educatiom, and Welfare (DHEW)
l/ submi tted a;ﬁlag to establish an'"Advisory Council on Graduate ‘
Medical Education,” using existing authority under section 222 of the

Public Health Service Act. The culmination of . those debates was Phe . .
*Health Profedsions}ﬁdudationa& Assistance'-Act of 1976 (P;L.'9Qj484l.
. - \ ' »
GRADUATE MEDICAL EDUCATION NATIONAL ADVISORY COMMITTEE .
C ' ’ . ‘ ’ ‘ ..'.

The task of alleviating maldistribution’thus fell to the Secretary
of the U.9¢ Department of Health, Education, and #elfare who chartered the®
Graduate Medical Education National Advisory Committee (GMENAC) -
on April 20, 1976. The chagter, ;f{gipally due ‘to expire on :
April 20, 1978, was extended to Afril 30, 1980 and then again to
‘September/ 30, 1980. The Committee consisted of 19 representatives from .
the. pri¥ate sector (13 physiciamns, 2 nurses, 2 attorneys, 1 hospital. =~ -+ -
administratbr, and 1 economist) and three ex-officio Fedemal agéncy

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

 As stated in the "Interim Report" (Department of Health{, Education,
and Welfare, 1979),‘thgipnimary_purpose of the Committee- was to make
recommendations to the Secretary regarding physician specialty and

_ : “ o
1/ As a result of the creation of the Department of Education in May 1980,
the Health and Welfare components of DHEW became, the Department of Health and

- Human Services (DHHS).

" .« . 1 L , -
3 .



' _ .
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 supply of _
' physicians will have been,replaced due to retirement, deéath, or other
causes; and (2) 40 percent of the physicians will have been traired since .
1976, the inceptién of the Commibtee's work.. Thus the opportunity -
existed to affect and assess change by the Commiffee?e-efforts,

STRATEGIES FOR ANALYSIS i R -

To fulfill its charter purposes, the Committee directed-its analygis .
~along three directions: {1) data analyses; (2) constitution of .Technical_
Panels of Inquiry; and (3) models for forecasting future physician gupply
ind physician requirements. For $he most part, this monograph will deal
with the third strategy for analysis. - A few cemments about the first two.
willss however, serve to, provide a perspective of the total process. -

L 4

The Committee hgs examined all dgta 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 5t the
Gtraduate Medical Education National -Advisory Committee to the Secretary,
September 1980, Volume One. The Nation's supply of active physicians is
expected to continue to grow¥rapidly. This future growth will outpace
U.S. population increases, so that the ratio of physicians to population
willealso 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 population will encourage the
primarx,care physicians to offer expanded hours of service in order to
meet the competition of colleagues. It is projected that this will
result im agmoderation of the increase of the total visits to emergency

" departments. . : - :

h 4

GMENAC's gecond\gstrategy for analysis called for the use of technical
_ advisory panels coverifg varivus issues. Five panels were formed:

(1) Modeling Research and Data, which provided-~direction to the mddeling:
efférts which will be described below: (2) Financiig, 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) Nomphysician Health Care Providers, which examined the
role of nurse practitioners, physician assistants, and other providers .
and the implication of their existance on needs qu certain categories of
physicians;. (4) Geographic, which exagfned the geographic and distributive
considerations which need to be addressed to most effectively meet access
problems related to both generalists and specialists; 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 the work of the Teclnical
Pariels will be found in the Report/of the Graduate Medicsgl Education
National Advisory Committee to the Secretary, September 1980, Volumes
Two, Three,-Foeur, Five and Six. A sBummary of the major tasks of GMENAC
1s presented in.Volume One. of the Report. : )

X
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GENERIC MODEL ' Co .

GMENAC s third strategy for analysjs 1nyolved determ1n1ng the future
need for phys1c1ans. A generic model was developed by the Committee for
this purpose which is referred to as an "adjusted needs- based medel"
(see Figure 1). Exlstlng ep1demlologlca1 data and hosp1tal utilization |
‘data were used as a starting point in determ1n1hg service regquirements or”
needs. Data on conditions that were known to be treated by physi‘cians.in
a given specialty.or 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 p01nts 1n Figure 1 shown
as "P", uslng 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 Advisory. Committee to the Secretary
(HRA) 79-633, and the Report of the Graduate Medical Education Natlonal
Advisory Committee to the Secretary, Volumes One and Two. =

. a . . \

CARDIOLOGY PHYSICIAN REQUIREMENTS - ‘ ' /
Nt ‘

Requirements Modelf%gg?rocess‘

1
A panel of expert consul tlants (Delphi Panel) was selected from a list

of nominees and provided with briefing materials. Although staff had the
major responsibility for the deglgn of the model and the selection of the
ICDA codes to be considered by nel, the panelists had very signifi-
cant inpuat. They refined the model and teviewed the selécted 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 Medellng Panel for its consideration. The Mode11ng<ﬂane1 endorsed
the Delphi Panel recommendations with minor modifications which were then -
presented to the GMENAC at a plenary session. The requiréments for '

\
cardiology ‘were thus deliberated and adopted in the public aréna. ]

- - ’ 4 ‘
: . CardlolqurModels - ‘

N (3

At the time the generic model was conceptuallzed, it was recognized
‘that it.could not be fully implemented by each specialty, but that a
series of closely related models would be developed. 1In ‘the case of
ca 1ology, 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.

»

-

. Service requirements for ambulatory, and hospital care are, of course,
additive. Nonetheless, it is possible to estimate total manpower require-
ments by cons1der1ng only one or the other of the service requ1rement
components in isolation. In order to estimate total manpowen require-
ments using only part of the service requirements (i.e. ambulatory vs.
hospital care), 1t is only necessary to know what proportion of the total

"care the "missing" ekfﬁegt,represents. Then the productivity parameter

can be adjusted so that it represents only that, portion of the care that

v * 3 ' . .
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Figure I/ (Continued)

True need. was based on changes made to existing epidemiologic
data and adjusted need was based on the percentage of true

. o need requiring health care which should be handled by a
particular specialty. - . T

. P1

~

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 of specialists in terms of number of visits
- provided within a week, and hours spent .in patient-:care.
Productivity data on specialists should be adJustid for
changes ensu1ng as a result of utilization of services, other
‘than direct visits, prov1ded by nonphysician health care
providers.

P4

Calculat1on of manpower requ1rements 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).

o
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could be 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 bétween ambulatory and hospl&
in the ratio 45:55. By deflating productivity by 45 percent the
manpower requ1rements were estimated by'explicitly examining onl
ambulatory care. The same procedure was app11ed to the hospital care
model, est1mat1ng total manpower requirements. by exp11c1t1y examining .
only hosp1ta1 care.

o~

CARDIOLOGY AMBULATORY CARE ™ODEL '
As noted in Figure II, the émﬁulatory_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' .z

or general internal medicine specialist (a“ group henceforth referred to .
s "GFIM"' or generalists). Track 2 estimates the services prov1ded to
pat1ents who were not referred to the cardlologlst from GFIM sources.

The model starts with the present 1nc1dence/preva1ence 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 est1mate the prevalence rate_ that should require medical care’
in 1990. ' :

At this point, the model divides into two tracks. In Track 1, the

¥, panelists were asked to estimate the rate of those requiring health care

that should be seen by the GFIM. Of these, the 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 ShOU1dd39
was

referred to the cardiologist in particular. The figure thus derive
multiplied by the norms of care which the pafielists estimated as the
number of visits required for the treéatment §f the particular ICDA code.
The product of these factors was then multiplied 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 delegated 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-
tion was then applied and subtracted from the pre-~delegated est1mate to
yield the post-delegated services from Track 2.
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FIGURE I

CONCEPTUALIZATION OF THE CARDIOLOGY DISEASE AMBULATORY CARE MODEL -
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The total cardiolbgy services from Tracks 1 And 2 weke en summed to
yield the total ambulatory services. The modelfdescribed thus far
Tepresents ‘V" in the expression, _V _ x (1+C)Y (1+G) = Ny, indicating

o : ‘S x P ‘
. calculation of total cardiology manpower requirements from data in Table 1,
where: , . ' X - .
. ,” -
= total, non—delegated v131ts
= gimul taneity factor

product1v1§y
add-on for percent of patients less than 17 years of age
.add-on for the percent requirements of general practice

. total number of cgrdlologlsts requ1red
- : (ambulatory model

\a
Z0 Onn <,
[+] . .

;~Cardiology Hospital Care Model

The hospital care model is depicted in Figure III. As was true of
the ambulatory model, it is ICDA code spegific. The model starts with
‘the present hospltal discharge rate for each ICDA code under
consideration, ; The panelists were then asked how they thought this rate
shou19 change{by 1990, thus estimating "trye need." True need was '
defined as hogpital iutilization assuming notonly no access barriers to
hospltallzatlon, but also no ¥nnecessary hogpitalization. The next step

~in the model’ required the panelists to estfmate the rate requiring care ;
by cardlologlsts and the norms of care which were defined as the 1ength\
of stay times the number of visits per day by the specialists.
.Mult;plylng the above factors yielded an estimate of the total visits |
accruing to cardiologists. Following this, the panelists were asked to ,
determlne the percent of the-'cardiology visits that should be delegated1
o ,the nonphysician: prov1der. Mathematical calcdlatlons then resulted 1n
thé total visits requ1red 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 5

P .

projected cardiology ‘manpower requirements, utilizing data from Table 1,}

where:
V = total, non-delegated visits , |
P - = producfivity : ' !
C = add-on for percent of patlents less than 17 years. of age |
G = add-on for the percent requirements of, general practice }
Ny = total number of cardiologists required

(hospltal model
{ . S S .. o
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

o care were treated as add-ons (Table 1). Physicians required for
// teaching, research and administration were factored into productivity.
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S S CARDTOLOGY ' )
' - . ' . - , SUMMARY REQUIREMENTS .
. v’ i : © . »
- - ' . ; ‘ © (6=6-80) - (™13-80) .
. : . / L { , Final Delphi Modeling Panel .
o0 BN AMBULATORY CARE DATA (1990) . - — A
Total Diagnostic Visics ; 16,540,827 16,540, 527\
. ) Total, Nou-Delegated Visitn)(SSZ) 14,529,314 14,529, 316
~ . ) ) i
“ Simultaneity Pactor (1.20) (1.20)
Total Non—Delogl:ad Pn:un: V:.u:l 12,107,761 12 ‘107, 761
v N ‘
. - Produpnnrfy 47 weeks x 40 visits/ @k (1,880) (1, 880)
. -Basic Number, Patient Care Phyncuna ™~ 6,440 6, IoAO .
. Patients (17 years of age (1% = .010 add om¥ §4 (1/2% =.005) 32
Sub:o:nl - / . 6,504 6,472
" General Practice (10% = .111 add~/‘/on) ' 1 122 718
s
TOTAL REQUIRED CARDIOLOGISTS | 1,226 2,190
' 3y / - 1\ ’ A
ALTERNATE METHOD OF CALCULATING: |/ ’ T ‘s
/ - - ..
HOSPITAL CARE DATA (1990) /f . -
Total Diagnostic Vux:a ‘/ ~ 20,812,295 20,81&}195
Total, Non-neleg.:ed V:.u:s (75:) 15,514,210 15,514,210
. Prodd®tiviey. 47 weeks x So visics/ wk (2,350) (2,350) -
- Basic Number, Patient Cara/Phyncuns 6,602 6,602
Patients £ 17 years of age’ (1Z.= .010 add-on) 66 (ﬂzz- 005) 33
‘ Subtotal ° / ) €,835
- . i «
; . [ General Practice (107 = 1'111 add-on) . 740, 736
o . - :
‘ TOTAL REQUIRED cmzowcxsré 1,408 7,311
7 Note: Above qa:xmu:es do"no: include impact of pediatric cardiologist' on adult
\ o cnrdxdlopcnl care//. : E .
‘ ' Source: - tional Advisory Committee_ °
DHHS .
. 83 xcanon No. (HRA) 81~652 (1981
- R
' Q’f
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; tradltlonal Delphi. It 1mpose

DELPHI PROCESS ‘- o Ty
As in each~specialty studied, a De1ph1 Panel was.selected for .
//;ardlology to provide advice on the application and 1mp1ementatlon of an

; approprlate modgl to use in develop1ng professlonal requ1rements'fer
cardlology. Because of the constraints -of time, the panelists were
selected YJrom a list of GMENAC nominatiogs. The Delphi Panel for:
cardlolo y\was composed of four practitioners. One was a consultant*,tyo
othersractyced in hospital settlngs amd a fourth was based at“a lange.
unlver31ty. A roster of the cardiology panel is prov1ded 1n‘Appendlx D.

method for sqructurlng a communication progess so that a -group of °
individuals may effectively make judgmentd about complex issues. De1ph1
fias béen applied to a varlety ‘of situations requiring group commun}ca—

tiom, 1nc1ud1ng situations whose pr1nc1pal purpose was classification a
,:_predlctlon.

As noted by Delbecq et al. (19755\ De:§P1 may be described as a

| . )
Durlng Delphi Panel de11berat10ns, partlclpants usually exchange
views and comments anonymously through written materials. Anonymity
‘protects the:group from being dominated or ‘influenced by strongly ”
articulated positions, aggressiwe personalities, or peer pressure.

: . ’

- In detefm:nlng_manpower-requ1rement§,'the Delphi process was modified.
- The Delphi 'wgs divided into three phages which took place during two two-
. day meetingsﬂfeparated by a phase which took place by mail. The first

phase explored the subject being studied. The partlclpants gtudied and
refined the models, became acquainted with the reference data utilized,
and made adjustiients to the ICDA selections for study. The part1c1pants
/ were then asked to. 1nd1v1dually complete their questionnaires and to.
return them to-the staff for compllatlon.- During the second phase, data
from the first meeting were mailed to the part1c1pants together with’ the

" calculated medlan responses. he panelists’ thn x@purned the1r new

responses to staff for compllat on ‘and calculation of new medlans. The
.third phase identified areas of agreement and dlsagreement among ggoup
"members. ‘An attempt was made to reduce variance in panel estimatds with
the aim of 1nsert1ng the consensus or median estimates into the models so
Xthat ardidlogy professional requ1rements‘%ou1d be derived.

_sever, advantages as a methodg?f obtaining expert op1nlon over the N

a minimum burden of time and expense on,
" participants and reduces the number of group meetlngs, ‘thus exped1t1ng
the f1nal result. o , . .
N -7 . . . ¢ ‘ ) . . -
. o v
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T f/modified Delphi, which was‘used in the study of cardiology, offers
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_ L I.~ OVERWEW OF SUBSPECIALTY . s
~ ’ " In the context of this d1scuss10n, cardiology - is def1ned as that area

. of medicine related to the d1agnos1s and treatment of diseases of the |,
. . cardiovascular systems - oL g . -
SRR T } S o o
.HISTORICAL, PERSPECTIVE - ‘ R T
L The growth of cardlology as a medical area dlstlnct from internal -
. medicine has been characterized by a numbe{ of developments. In the late
‘ V1940s and early 1950s .two technological advarnces were responsible for the '
RN establishment of cardlology as a medical subspeéaalty (Abelmann, 1976) .
- One of these.advances was cardiac catheter1zat10n, originally an experi-
‘mental technique which- became’ one of the most'accurate means of dlagn051pg
« : major. cardiovasgular diseases. As use of  this technique burgeoned, "there
' was -an obvious need for specialized training, promotlng an impetus for a
Subspeclalty designation. _The other maJor development was open heart .
surgery, performed pr1mar11y om traumatic cardiac 1eslons, valvul ar heart
3 diseasey coronary artery disease, and.congenital defects. With the -
advent of improved prognosis and prolonged life of patients with severe,
. cardlovascular disabilitites, there evolved the need for more h1gh1y
tralned medical clinicians to.prqvide d1agnost1c“§.31uat10ns and g' .- ‘
extensive ‘follow—up management and therapy. oot -

~

L}

. °
TAnother impértant factor in the development of cardiology as a
‘ . tmedical subspecialty involved the elaboration-of - ‘coronary,care conceptzf’ ‘J
' in the 1960s¢ Dur1ng this period, acutely ill, chronically debilitate
cardeac patients were being placed in de51gnated intensive care sections
of hos itzas where h1gh1y speclallzed mon1tor1ng equ1pment and treatmént .
were co centrated. .

Cardlology is a medical subspecialty characterized by increasing
technological complexity and sophistication of its d1agnost1c procedures
o and therapeutic processes. Technological advances in invasive diagnostic

procedures such as cardiac catheterization and intra-arterial pressure
monitoring as well as innovations in,noninvasive procedures such as
. echocardiography necessitate spec1a11zed expertlse. Advances in the
evelopment of new pharmacologic agents, especially for the treatment of
“cardiac* arrhythméas, angina¥pectoris, and essential hypertension have
resulted in 1nnovat1ve treafments.

~
N

-~

} here candlac arthythimias ‘Have been" suspected of being etiologically - -
. velated to sudden cardiac death or myocardidl infarction, treatment with
= newer drUgs such ag amiodarone, aprindine, tocainide, proca1nam1de
\:k\ KPrqnes ” “and disopyramide (Norpace) ‘has lowered mortality (Lown, ‘ggﬁ

.1969; aFonde, 1980) . , £ : , g
- oy ) ' .« - * . . . .
,The treatment of a ectoris withr beta—adrenergic blocking agents
réﬁresented an addition to the pharmagological treatment oﬁ*anglna
. * ¢ pectgpris. These newer drugs such as propranolol (Inderal) and metoprolol
. / Y .
. ‘f? " . e
~ 12 - \ . L‘
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(Lopressor) have decreased the frequency of angina attacks and increased "
patients!; work tolerance. Management of angina may require a considerable =
time commitment’from highly skilled cardiologists, as effective management,
often-entails extensive testing &f pharmacologic agenfs to determine
effectiveness in controlling and preventing “angira episodes, which are , -
frequently precipitated By various emotional and physical stresses. - -

The management of liypertension may be eshanced by beta—blbéking drugs

such as propranolol and the newer NaPa agents, and there have’been, : .-
indications that these drugs-produce less. postural hypotension andjles&
impotence than some of the adrenergic suppressing drugs (Maronde,

s . v

4

1980).
Approximately 80 percent of hypertdpsive patients readily respond to diu~
ret%cs.when they are combined with . ther‘antihyperténsive,agentg:'while A
the ‘remaining 20 pérééht‘bf hypertensive’patients,pqse difficult' control ..
. problems requiring skilled treatment and management (Marande; 1980), - How-

ever, since there is nd'compléie;y-reliable faethod of precisely predicting R
individual responses to antihypertensive fherapy, cardiologigts may be v
required to devote more time in-evaluation of patient reaponses to newly . o
marKeted and experimenta} drugs. - L . . '

- |3
. /

The development of hd&anced pharmacologicaflégénts'fpr tﬁe treatment . . o
of cardiovascular diseases has intensified efforts to devise improved
techniques for determining the effectiveness and the proper dosage of.

- drugs- for specific patients. The cardiology manpower required to test,
evaluate, and disseminate informatiort about newer pharmacologic products
cannot be predicted with certainty. However, given the proliferation of
these drugs, it would seem that additional cardiology manpower would be v
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 also been indicted in contributing to
an increased prevalence of dysrhythmias, thereby exacerbating the demand
for highlty skilled cardiologists to treat, manage, and/ or monitor the

" probable side-effects of intensive or prolbnged pharmacologic therapy.

DEFIﬁITION AND CHARACTERIZATION OF SUBSPECIALTY PRACTITIONERS

With the evolution of effortsﬁto.distinguish‘cardiorogy‘ftom general
internal medicine has come the diff#Multy of defining cardiologists as
distinct,ﬁ;om general internists._  Before cardiology became a recognized

‘sgubspecialty, cardiologists were largely identified by a temporal factor
of” experience. Given training’in gerieral internal medicine, a
practitioner whose practice subsequently concentrated on the treatment of
card}ovascular disease became eligible for ‘sybspecialty designation. -

Another develo;meqf which has eontributed to this definitional issue . . _
originated from geographic and 'distribution market pressures which . '
obliged cardiologists to provide a substantial amount of primary care.

These circumstances have tended to perpetuate an overlap between cardiolo< .
gists and general primary care providers 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

{
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10,000 cardiovascular specialists, depending on the precision and scope of
the definition of cardiologists. An unequivocal designation i&vcrucial to

- «determining the future supply and requirements for cardiologi¥ts) as well
as to facilitating a moxe effective planning and allocation of future
. . . cardiology resources. GMENAC détermined the 1990 cardiology supply,
% . including residents/felloés,,ét 14,900, of which 7,750 would be required,

resulting in a surplus of 7,150 FTE Cardiologists.-

As a planning aid, a definicion‘should comprise two additional
‘qualitigg, First, it should reflect the gpecific diagnostic and .
. therapeutic activities, including interpretation of data, actually .
g~ . . performed by medical specialists, ih contradistinction from those tests
T - or-procedures performed by surgical specialist{‘or merely ordered from .
.,  *technicians or requested of nursing assistants, Second, this defipition
o -should specify the level of training or equivaTent clinical ;:g;zf?ge

required to achieve subspecialty designation. » Although the ficulties'xl.

of adequately defining®cardiologists have not all been resolved, a

force sponsored by the American College of Cardiology (1976) proposed’ the
following definition: : . ¢ : '

' Q~ *

A cardiologist is a physician recognized by himself and
# his peers as possessing exceptional knowledge and skill
r . in the diagnosis and treatment of cardiovascular
’ diseasd, and.wha_is frequently utilized by other
physicians through referral of difficult or unusual s
cardiovascular problems. His knowledge and skill are
usually obtained through a special trai@ing program
. leading to subspecialty board certification.
< . ) o
The task force recommended ‘that, as défined above, cardiologists -
should not have a major responsibility for care desigred to prevent
cardiac diseases, for treatment of mild, uncomplicated cardiovascular"
disease (e.g. essential hypertension), an routiné treatment of
chronic heart disease. The task forceorec:gniﬁéd that its definition of
cardiologists implied a number of assumptiohs not only about
cardiologists but also about the larger health care system. .
In general, the defipition of cardiologists proposed by the ACC task
force has been accepted by GMENAC: ' ‘ -

. The Ad Hoc Manpower Advisory Committee (AHMAC) of the'AmeridLn -

. College of Cardiology (1981) suggested that accelerated progress in
. diagnostic methods and therapeutic techniques should be factored into the
definition of cardiologists. The AHMAC specifically recommended. that
when defining the current and .future projected aggregate supply and
. requirements of cardiologists, only trained and "Woard certified 7
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 pertent annual attribution rate, the projected
- supply of cardiologists through 1990 would be 10,578 (Appendix I). This
figure represents a 1990 oversupply of‘approxima;ely ongrfhird”(36
percent) of GMENAC's projected refuirement for FTE cardiologists. The
=i AHMAC indicated to GMENAC that GMENAC's projected.cardiology requirement
w# - of 7,750 represented a statistically significant underestimate.

o ' . ' ' .
* S S
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In ‘the last half. of the 19703, rapid change characterlzed cardiology"
and its. practltloners. Factors responsible for these changes were
complex, involving new. technology and more formal tralnlng programs.
These part1¢ular areas of change effected mod1f1cat}ons in choices of
practlce settlngs, in pereent of t1me devoted exclusively to cardlology,
in rate of board certification in’ cardiovascular disease, 'and in }eferfal

i

patterns. - , . -

S . .

In practlce settings, important.changes occurred between 1973 and 1978
(table 2). There was an appreciable decrease in the ﬁ;:cent of clinicians

) institutional
settings,. while thgre was-a marked increase-in the perfent of specialists
engaged in ptactice at combined (private, group, institutional and
non1nst1tut1onal) se t1ngs. There have been indications that this N
increase stemmed lag&ely from f1nanc181 advantages of com?1ned practice
arrangements (Relman, 1980). ‘

1

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 th%e percent of time increased. ‘In 1974,
50 percent of these practitioners' time was devoted exclusively to the
provision of cardiad¢ care (Swann, 1974). By 1978, this percent had
\;ncreased to 65:(Mendenhall, et al. 1978). This expansion in subspecialty
practice could have resulted from increased referrals by generalists.
GMENAC suggeéted that referrals by generaliéts would be essential if
cardiologists were to significantly ‘expand theifi specialty practlce,
while contracting primary care practice.

p 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 sephisticated 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 generallsts. ‘Whether technologically
“advanced procegures can be simplified for generalists' use depends on the
spec1f1c nature. of the procedures. ,Jt appears probable that 31mp11cat1on
will be p0331ble only if future procedures remain largely noninvasive
(e.g. echocardiography). If invasive procedures such as anglography
predominate, the,impact.of generallsts on cafhlology manpower requirements
will be minimal. A related concern is that while generalists may be
trained to perform certain advanced diagnostic tests, their training may
be insufficient to allow them to interpret the results of such ‘tests.

The feasibility of simplifying newer technology. also depends on the pacgd'
at which it is utilized 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-'
ableY, as these features would diminish the’ cost—effect1veness of training
g/nerallsts. Questions such as these underscore the d1ff1culty of
-determining the effect that the interaction of future technology and

generalists' practice prof11es will have on cardiology manpower.
- ‘e

15

g



Ce ‘ . . TABLE 2

. rs ¢ [y - &
- S ' PERCENT OF CARDIOLOGISTS IN
Lo DIFFERENT PRACTICE SETTINGS
v/ » :.L ' ) - '
. fos. ) . - L . - o . .
: o -§;‘/Q\\\\ 4 e T , ‘ , ' - )
: ; )‘ C . Lo PERCENT
. SETTING .- | N 1973 1/ 1978 CHANGE
‘ - TOTAL PERCENT . . SR
Noninstitutions 4808/ 69 - 64" 7
o ' A 4134 ' ‘ (decrease)
Institutions 1352/ ’ 19 12 374
© 774 ' ' (decrease)
3 .
e : .
Other 821/ 12 23.9 =50
1545 S . ‘ (iqgrease)
. 2 ° [ 4 .
TOTAL - 6981/ ' D
o~ 6453 )
lv. a

. - L}
- - ‘ L . . N

1/ In the Adams et al. data "combination" values were substracted from
the noninstitution and institution’categories and added to the third

ggxegory, "other." This was done for consistency of analyses.

-

1973 data from Adams ét\a1.,' (1973) ‘5 S

- 1978 data from Mendenhall et.al., (1978a) - ~—

' . ) o J. : : i
e . ‘
. ‘ : .




- S ©  III. ANALYSIS .

GMENAC ] approach to the determination of phy81c1an requlremeﬂ!s was
based on af adjusted needs rather than a demand or utilization model.
The adJusted—needs approach based medical eerylce requlrements on'the @ -
prevalence’ of illness in the. populatlon, ~and although-this approach was
- . concerned with the pgoyision of services "to ‘underserved areas, it - o .
considered -realistic restraints on medical care requlrements. In the -
adjusted-needs model, assessed need, as determined by health care
providers gpd epidemiologists, and modified by the pexceived wants of
patlent—consumers, were further modulated by various constralnts to
equitable access to care and were manifested as ‘actual demand. | The
adJusted—needs model utlllzed by -GMENAC represented the translatlon from
assessed and pchelved needs to achievable normative workforce
requirements in the determlnatlon of the physician workforce - '
' requirements. However, even thgﬁgh 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 phyﬂlclan workforce
requirements, and the GMENAC has requisitioned further ana1y31s of these.-
, requlrements as more preclse data become available.
v o R : -
) METHODOLOGY ¢ - v - - |
: " : '5 Ambulatory Data o ' v’
. When the reference incidence/ prevalence data (Appendix E) were
3 modified by the Delphi Pahel, the rationale involved several criteria
related to the design and" methodologlcal limitations of the. data studies
"and technological advances jn the refinement of diagnostic procedures.“
. In reference to the d13eaoé§ that nece331tated the most frequent visits
(Appendix E), the Delphi Panel increased’ chronic ischemic heart dlsease
" (ICDA Code 412, elghth revision), the largest category of care. The
range of the. claa31f1catlon_1nc1uded diseases involving dysfunction of
. the left ventricle, congestive heart failure, and mypcardial infarction.
~ - Some panel members indicated that the breadth and .complexity of ischemic
diseases contributed to m13c1a331f1cat10q ercountlng by the Health ,
Interview Survey (HIS). Also, {the te deny. serious heart disease” . & ..
could have contributed to undetreporting d the survey. In recent ’
_years, the projected cardiology ‘manpower 11red to accommodate care of
patients with chronic ischemic ‘heart disease 'has been' increasing 1n%part
h

because of newly developed treatments and expanded research into t
etlology and pathogenesis of arrhythmlas and other precipitous illnésses . .
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 telephorie or which involved follow-up visits and therefore < A
undercounted the rate of this disease..  This rationale was further . - i ’

supported by -the concurrent actions of the Adult Medical Care‘Panel wh1ch

= , -..".' N
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also 1ncreased the rate. for other acute and subacute forms of 1schem%c
.heart dléease (ICDA cde: 411).  The rate for congen1tal ‘anomalies:’of the

.

Sy

-~ E .‘.‘. r i . ‘ .".~ cﬁll ' /

heart (ICDA ¢ode 746) was also. 1ncreased The Delphi Panel members mnoted" .
that .the’ reference data empha31zed the extent of: congen1ta1 ‘heart dlsgasé e
in the populatlon at large at a given time (prevalence) and could hav AT
undercounted,the -diseas¥ as determined by i"s rate to live blrths in a T

L) .
‘glven t1me (incidence). Since 'a certain® percentage of the Matter die in,

.'1nd1 qte service demands - emadp fing from the prevalence and not thé
1

1nfancy, a~number of cases could have been unréported by vthe HIS,e -

res thg in an undercount of the true 1nC1dence/prevalence rate. : .
" How ver,-31nce ‘the Delphi’ Panel focused gn ‘worRforce requirements for C T
adult med1cal care, cardlalogydnanpower requlrements were: adjusted to | -

é of congenltal'anom les of the heart.'

. ¥ *

For ach 1llness, manpower rqulsqments were mod1fLed by the proJected
. 1990 pércent of change.~ If other aspects of the:'model ‘'such as” the. - o
‘delegation to nonphysician prov1ders rémained constant,- an- rncreased or~if‘,gw:ﬁj”;

. undiagnosed or eiifheously d1agnosed.

. décreased rate of illness for 1990 gesulted in a correspondent change of . e

the estimated 1990 ‘manpower requirements. In some cases, 1nc1dence/preva—

-lence data were decreased because the panel members: coneluded that

technologlcal developments would contrlbuté to an eradication or stablll- R~
zation of a diseagé by improvement of its detectlou, d1agnos1s, ‘and A
treatment« In other”cases, the panel increased dlsease rates based on. . . &
the assumptlon that-the development of advanced technologlcal procedures

such as echocardlographvlwoﬁld permit the d1agnoses of “cases preVlously Le

. . 7 v - "

Epldemlbloglc factu;s would also'1§fluence future incidence/
prevdlence rates. For example, some Delphi Panel mémbers suggested that, .
the rate fér hypertensive disease (ICDA codes 400-404) would tend to LR

.increase as -the populatlon aged; Pwhile improved nutritlonal habits

-effecting a’' reduced intake of sodium and cholesterol would contribute tp >

T a

a decreased overall prevalence of hypertensive disease. The Delphi Panel . ,
members predicted that essentlal benign hyperten31on (ICDA code 401) in -
partlcular would decrease as a result of a decline in smoking, enhanced
regular exercise programs nd other health promotion initiatives. ‘
Technologlcal progress 1n c11n1cal mandgement and dlsease prevention, and v,
epidemiological trends, elated in part to disease cycles, demographlcs" .
and demography, were prominent factors in the panel members decision to.’

‘reduce the percent ‘of «change for active rheumatitc fever (ICDA codes

390-392), chronic rheumatic héart disease (ICDA oode 393=3989 , énd

" ischegic heart disease (ICDA. codes 410-414). In genéral, the Delphi « - . ',

Panel members reduced the 1nc1dence/prevalence Eeference data for those - ‘ j
diseases that the panel expected to decliné as a consequence of more

Aeffectlve prevent1ve strategles and 1nnovat1ve procedgres.

- : . - ) . e __“
, ) Hospltal Data . }& :
. L ‘
Hospital dlscharge r&te data were compllcated by age d1fferences. . P

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

.years and above, the Delphi Panel was required to abstract from the data.’ o RS

.. the rates approprlate for persons aged 17 and above.. Because some

‘illnesses have been h1ghly correlated with gge, the rate “for pat1ents l7

oyt

years of age and older could be h1gher or lower than the rates for all
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‘patients. However, even though rates. for -certain diseases at different

age strata could change, the absolute number of 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 patientsy since this

dlsease afflicts older persons dlsproportlonately. -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 De1ph1 Panel noted that a large percent of ischemic
patients treated in- hospltals could bepefit equally well from outpatient
care. The major illness in this category had been frequently limited to
left ventricular ischemia and congestive heart failure. Since patjents
-with left ventricular ischemia have been commonly admitted to hospitals -
for left ventricular catheterization, the panel members indicated that
éatheterlzatlon procedures were better accounted for within the
dlagnostlc ‘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 111—def1ned cerebrovascular’
disease, respectively) and 1ncorporated their rates into the category of
other acute and subacute forms of ischemic heart dlsease "(ICDA Code 411)
The estimated percent of change in adm1531on 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. for cardlomyopathy (1CDA
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- '

pathy would effect a decrease in both the mortality and severity of
--morbidity of this disease, wh1ch, in the latter case, would contribute to

a decreased length of stay for patients with this illness. The pred1ctlon'

of enhanced initiatives in health promotion was a major: factor in the
Panel members' decision to decrease the 1990 rate of discharge for acute
myocardlal infarction (ICDA code 410). The panel members predicted that
in the older population this illness would continue to decrease for
‘another decade. However, it was antlclpated that younger adults would

persistently suffer from this disease, as a consequence of general compe-

‘titive lifestyles and other envirormental and psychophy31ologlcal .
“stresses endured by the 35-55 age group. ' *

‘In some cases, the Technlcal Modeling Panel, a subgroup of the

N GMENAC, selected a value that differed from that proposed by the

subspecialty Delphi Panel members. Different values for service
requirements were attributed to different assumptlons, the Delphi Panel
members were instructed by GMENAC ‘to ‘determine service requirements
without considering réalistic qonstralnts such as costs on the need for
medical care, In contrast, thevTechnlcal Modeling Pagel members
exp11c1t1y regarded such constraints in determining need for medical
services. Deplslons of the Technlcaléﬂodellng Panel were rat1f1ed by the
full GMENAC. ot e ;
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NEEDS ASSESSME

After t asgessment of the projected course of diseases by 1990, the
Delphi Panel 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 conditlons would spontaneously remit
and others would be mitigated by the patient's sgelf-prescribed treatment.
The eventual cardiology manpower requirement would be predi€ated 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 c1rcu1atory 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 90 percent of all such" 74
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 assumptlon i
that newer technology would simplify advanced procedures
sufficiently to allow generallsts to perform them. The panel predicted
that while gemeralists would frequently provide the initial contact with
cardiac disease patients, cardiologists would predominantly receive
patients on referrals from generalists.

\ . Y
NORMS OF CARE . ' ' e
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 populatlon 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 prov1ders
per day. The mdjor ;‘§§ sources for norms of care were Schonfeld’
Standards for Good Medical Care,.the Columbia Medical Plan Study; the AMA
Profiles of Medical Practice, the Hospital Discharge Survey, and assorted
data from the USC-Mendenhall studies. Among the criteria that
contributed to the determinati'on of an appropriate frequency. of physician
‘encounters were progress of remission, degree of functional d1sab111ty,
vand requ1rements for care by nonphysician providers.

.

Ambul atory Model

b

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 ‘that 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 sources. Each incident of other
acute and subacute forms.of ischemic heart disease (ICDA .code 411) would
require three visits wheti patlents were referred by a generalists and; six
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visits whén rfeferred from nongenerallst sources. On the average, patients
referred by generallist 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 prellmlnary evaluation
or diagnostic workup.

'g . Hospital Model

The Delphi Panel members' estlmated 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 prov1de
foll¢w-up care for patients released early. Although the hospital stay
for chronic ischemic heart 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 exlsted, 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 among the highest. The panel noted that the severity of this
disease indicated a need to provide intensive care to reduce mortality.

SE’RVICE REQUIREMENTS -

After determlnatlon of the number of patient-encounters,-a percent of
the required visits for routine care 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 hospltal models is .
presented in table 1. ecause physicians have been engaged in various
nonpatient care professipnal activities, 'such as research, teaching and
administration, and have ‘provided therapeutic, diagnostic and other
services which have not béen reflected by ICDA codes, the total require-
ments for physician manpowér would be underestimated if based only on
number of practicing clini/cians and patient encounters. Consequently,
time required for nonpatiént care activities as well as patlent care
services not covered by ICDA <codes were factored into the productivity
value and final GMENAC requirements of 7,500 - 8,000 cardiologists. The
Ad Hoc Manpower Advisory Committee of the Amerlcan 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 methodologlcal procedures d1§¢ussed, after
establlshlng 1nc1dence/preva1ence, estimating probable changes by 1990,
determlnlng rates of illnesses accruing to cardlologlsts, converfing
rates of illnesses into frequency of visits, specifying total vtgits, and
delegating a percent of visits to nonphysician providers, the- tqtal 7
number of nondeleégated ambulhtory visits to cardlologlsts was calculated.
The raw data for these procedures ‘are placed in Appendlx E, and the
calculations presented in Appendix H were summarized by an algorithm
develop?d by the GMENAC staff.

-
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* PROPUCTIVITY

RN
Before the aggregate supply of full-time equivalency (FIE)
cardiologists required to provide subspecialty cardiac services was
calculated, several concepts such as~productivity and simultaneity values

were factored into the requlrements modeling process. As discussed in
the following section, simultaneity aghd productivity values significantly

affected the requisite aggregate suppPfy 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,
sllghtly 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 cardlologlsts with
selected complalnts of cardlovascular illnesses.

In reldtion to GMENAC's final projected cardiology manpower require-
ments of 7,500-8,000, the specific manpower effect of simultaneity may be
examined by holding the total nouwdelegated visits and productivity value

.constant. - In general, as 31mu1tanelty decreases towards zero, the
requirements for cardiologists increase. Consequently, a Tow simultane-
ity factor would tend to reduce the possibility of an underestimatfion -and

increase the probability of an overestimation of the requiréd car iology

workforce. A’ converse situation would exist for a high simultaneity
value. s : . , . ~

~

-

/
1, . - ( %

The Delphi and Technical Modeling Panel members reviewed product1v1ty
data from the AMA, Mendenhall, and other studies. Productivity is defined
as the amount of service 6§oduced 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 cardlologlsts included those who were primarily engaged in
research’, teaching, or in other act1v1t1es which limited time devoted to
direct patient care.’ 'As a result of such averaging, the visits accommq:
dated per week may have been lower than those presented in various :
reference data used by theaDelphl Panel. ' Concurrent with several other
speclaltles, this averaging strategy was used by the cardiology Delphi
Panel in preference to determining independent calculations for nonpatlent
care activities, since the Delphi Panel’ decided that in the maJorlty of

~ cases cardlologlsts combined patient care and nonpatient care ‘activities
_rather than hav1ng engaged in one act1v1ty to the exclusion of the other.

As a consequence of this practice assumption, adJustment for thel effects
of nonpatlent care activities on patient care productivity was made by
lowering patient encounter productivity. In addition, the productivity

. I n eﬂg;(; |



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 cardiologigt, 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 Panél'formuldted’a prodyctivity value for cardiologists4of
1,880 (47 weeks x 40 vists/wk.), which Was below average compared to the

~mean value for all internal medicine subspecialties.. ' B

o _ , ,
Simultaneity and productivity are complementary and compenfatqry
factors; as the number of conditions“seen per visit increases, produc—
tivity decreases. . If this hypothesis were correét, 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 interaction of simultaneity and productivity;
simultaneity would incregse the amount of time required per visit, thereby
decreasing productivity. By reducing the number of visits, productivity
would increase. This 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 calculation of 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. As|for the validity of the present requirement,
it is generally agreed that the GMENAC model is "the most sophisticated
attempt-yet 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
gsigned to accommodaté new developments. GMENAC's assumption was that
while the specific numerigcal 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 emphagized that disease conditions were categorized S‘ '
according to the specifications of the eighth revision of the Inter-
national Classification of Diseases, ‘Adapted for use in' the United States

23
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- (1CDA-8). This was the most commonly accepted system for designating
disease conditions in 1977, the~base year for which data, were collected
and collated. The ICDA-8 code was used routmely by most practltloners, ‘
health facility management systems, and health surveys. :

) -
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“IV. DISCUSSION

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 neéd 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 costs 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 speci,lty practice.

~ Proponents. of a specialty physikian surplus have suggested that such
a surplus would possibly encourage specialists to schedule more time for
each patient, competitively reduce medical costs, lessen waiting tige.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 treat a large percentage
of patients without the necessity of referral or consultation. The Ad
Hoc Manpower Advisory Committee of the American College\of 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 beén substantiated. For example, in many phxsician surplus
areas, costs have not necessarily decreéased, and it cdn be argued that
given an oversupply of providers, aggregate medlcal 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 higher/levels of skill would be
cogt-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 soph}gﬁicated support

facilities and personnel, and to the extent that physidians generate
demand for”services, motivations to relocate into jnnef cities or rural
areas are reduced; market forces alone have limited capacity to correct
specialty and geographic maldistributions. A balanced specialty mix of
physicians would likely.contfibute to stabilized costs and improved”
equitable access .to medical care. o ' o /,)(‘\\

The issue of oversuppl;(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 card®ac
care. GMENAC assumed that the practice profile of cardiologists in 1990

4
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would be influenced b ;everal factors 3high‘iﬁvolved increased inter-
dependence between caghiologists and generalists, decreased/increased
rates for certain diseases, and reduced 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 shift their practices away from substantial
provision of primapy care towards increased consultation for generalists
and treatment of complex and diagnestically challenging cardiac diseases
Better trained generalistslﬁegld be able to treat the great majority of
cardiac diseases they encouhtered 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 providfﬁg*—‘—’)
f primary care for selected patients.

S

.

N

-The. practice profile of cardiologists would be expected to hange as
a consequence of decreased as well as inc aqed,incidence/pr walence

, rates of certain cardiovascular diseases.| As suggested, the largest
ambulatory reductions by the Delphi Panel members‘were for ICDA codes
390-392 (active rheumatic fever), 394-398 (chronic,rheumatic heart
disease), 401-402 (hypertensive heart diwease), and 410-414 (ischemic
heart disease). The panel-predicteﬂﬁ%hat technological factors related
to earlier and more‘h{ecise diagnoses and treatments, as well as epidemio-
logical events such akhimproved dietary habits would combine to reduce -
the rates of those diseases. -

In another case, cardiologists' practice profiles would change as ~ -
they provided less care for certain illnesses and more care for others.
Such changes 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
invéstigations 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 révealed 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 chronic cardiovascular ilPnesses of a serious but clini-

, cally uncomplicated natdre and would concentrate oh diagnostically chal-
lenging or clinically debilitating diseasds. The Delphi Panel assumed .
for example that essential hypertension would be treated significantly
less frequently by cardiologists in 1990 compared to 1978. In additionm,
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 ﬁas-predicted'

» that cardiologists in 1990 would be treating fewer patiernts with diseases
outside of the cardiovascular syﬁfém and would\iallow a smaller, more ~
select number with chronic cardiac diseases or “functional disability
requiring expert management and long term primary care.
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i Table 3 s
.l o o t .
GMENAC's Top 10 ICDA Codes Compared to _ o
Mendenhall's (1978) Top 10 ICDA Codes ) } L
: GMENAC  MENDENHALL GMENAC m:mmnmﬁ: ~
= percent ,of total wvisits cumul ative percent
" ‘ S of total visits ((ﬂ)
" 412 ChronicMschemic 38.1 25.1 - 38.1 25.1 AN
T heart disease : ‘ ' L
" 410 Acute myocardial . 7.4 2.3 45.5 - 274 4
' . infarction | ) : : . .
411 Other acute and sub- 7.1 * - 52.6 Tk
‘\ gcute\forms,gf,; - _ e
' ischemic Hepgrt T T c -
- ‘disease S
427 Symptomatic heart 7.0 « - 6.1 59.6 33.5
) disgase ' o
. 413 -Angina pectoris 6.1 . 3.2 . ©65.7 - 36.7
‘. ’ 421 Acute and subacute « 5.0 _ * 70.7 r - *
endocarditis . : 7 Lo
746 Congenital anomalies \\f 4.2 0.7 ) 74.9 37.4 . .
‘of heart ' A ,
, R-38 Residua¥s ** 3.9 NC 0 .78.8 T~ NC-
' 401 Essential benign . 3.6 12.2 ) 82.4 ' 49.6
. hypertension S - , R ’
425 Cardiomyopathy- e 3.5 0.8 - 85.9 50.4

* While these ICDA codes appeared in the GMENAC data, they were aﬁ!%ﬁp.
from Mendenhall's top ten ICDA code’list.. : ) .

** R-38 refers, to ICDA'codeq 397, disease éf4eﬂdocardial.sfructure; and
398, other heart disease, specified as rheumatic. No comparison for

residuals was possible. : - , o o '@ g
NC Nd,cpmparison was possible for residuals. . - .

Source: Cardiology Delphi Panel manpower modeling data.
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Table 4 . i
Mendenhall's (1978) top 10 ICDA Codes Ma!;hed _
N Y : £ With GMENAC's Top 10 ICDA Codes / :
MENDENHALL  GMENAC MENDENHALL  ~ GMENAC
\ ; ) percent of total visits cumul ative ‘percent
of total.visits
' A !
412 chronic ischemic" 23.1 38.1 25,1 38.1
heart disease . / .
401 Essential benign 12.2 3.6 37.3 - 41.7
hypertension , ‘ f :
..427 Symptomatic heart. 6.1 7.0 43.4 48.7
. disease ~ J _ i - ’
402 Hypertensive heart 4.5 2.9 7 47.9 51.6
disease o 5. ' ) L / : -
YO Medical or special: .37 . * ; 51.6
examination . . . { / :
413 Angina pectoris 3.2 .. 6.0 -/, 54.8 .57.6
250 Diabetes mellitus 2.7 0.4 / 57.5 58.0
~ 410 Acute myocardial 2.3 7.4 / -.59.8. 65.4
: infarction L ) . I ' -
- 398 Other heart dlse 2.0 v NE '/ 61.8 . NG
spéc1f1ed as > : : M T
eumatic o - B ’ . o . T
783 ptoms referable ‘ 1(.6; . 104 © 62.4°  65.8
' -to resplratory systam o ¥7/ B . AT
.. -

* While appearlng in the Men ’Fhall dataa/these ICDA codes were absent

. from the GMENAC data

NC No comparlson was p0881b1e because/{;DA code 398 was included in a
re91duak grouplng (R 38) by GMENAC. /
/ : : .

Spurce. -R.C. Mendenhall-et 1., Caqglology Practlce Study Report
(USC/ORME D-1077) Division d% ‘Reseafch in Medical Education, University
~of Southern California, School of Medicine, Los Angeles, 1978. Data weﬁa

collected over a three-day recording period; excluding Sunday. ™Data
r;?resent one typical day.
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Although the process by which the cardiology physician requlrements
was modeled has provided an estimate of the Nation's physician require-
ments for 1990, it has not afforded conclusive answers tof all questions
, ) pertalnlng 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
N technological advances in .cardiology, there is no way to measure the
accuracy of these predictions. Advances in by-pass surgery, for example,
L may extend the life span of cardiac patlents reeultlng in the need for
more v131ts r patient, : '
‘ per p . . .
Even though the: Delph1 Panel was prd@lded with the most complete data
available, it was recognized thgt such data were not without llmltegxons.

It must recognlzed that the GMENAC effort represents an advance fin
_ manpower lannlng, but further studies must be conducted to validate its
i : results and to extend knowledge in the f1eld
.; . +
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V. CONCLUSIONS

’ * ” N
The issues addressed by GMENAC will’ 1nf1uence card1ology manpoder‘j'
requirements beyond 1990. Because of the state of the art and. a lack of
uniform data on phys1c1&n workforce, some pf the issues’ raised by GMENAC
may not be resolved or given specific policy formulation until ddditional
data become available., Moreover, GMENAC suggested that the particular
nume;xcur‘recommendatlons may change, dependlng on ﬁprther study and
updated refinements of data. Perhaps the most’ 1mportant contribution of -
. the GMENAC Repott was the detailing of alcomprehens1ve process of .
‘determining phys1c1an .manpower requlrements utilizing input from private v
sector clinical practltloners,/academ1c1ans, as well as government policy
~makers. GMENAC,indicated that the Beport would ‘be ®considered to have
achieved GMENAC/s goals if ‘the publication produced dialogue and
improvement of \the state of'thelart in physi&ian manpower)modeling.

'aé .

. .

.. ° It has been suggested that an oversupply of cardiologists and other”
Y ) pract1t10ners has negative consequences for health ;care delivery and -
w consumptiqn. The tremendous costs of medical care,Ln an era of austerity

"and limited monetary resources compel g reduction of ‘the unit costs of ;
o qbltably prov1d1ng medical sefvices to those in need of health care. fj
'upés\§“\Su stantial savings may result from training'a balanced spec1alty mix of

» physicians and from. 1essen1ng the. appl1cat1on of soph1st1catéd technology
.for routine d1agnoses. Vo ' ST (_

el *
GMENAC s approach to termining physician workforce requirements w
based ‘on an adjusted needs rather than:a demandlor utilization model.
Since this model was. "ICDA" code-based (e1ghth rev1s10n), ‘the: panel faetored
z.1nto various ICDA codeq end productlyity these services and ;activities
nbt covered by spec1f1c ICDA Codes FIne add1t10n, the panel created a

jpecial ICDA code grouplng, NOS-A (hospltal model), to refleét particular .
cardiology pract1ce concgrns.:j,.~ W, *

Sk . A .

P e RN

, ' Tﬂ% def1n1t1on of cardlologlsts 1s ‘crucial to determ1n1ng the current
v supply of and future requirements - fof ‘cardiology manpower. This; def1n1—

tion must be a functional defipition based on observable procedures v

actually performed by cardlologlsts.' If broadly defined, cardlolog1sts
- provide a substantial amount of primary care. This is-due to. hlstor1ca1
a forces of trglning ‘and pract1ce as,well as to market forces whlchﬂbbll- e

. gate cardiologists to compete with generalists. Most card1olog1sts 8 Ea

, ‘to prefer a pract1ce predominated by cardiovascular infirmities whert
R }he1r skills are mameally employed

GMENAC's f1nal est1mat1on was that for 1990, between 7 500 and
“‘cardiologists would be needed This estimation was based-on several
assuymptions about the practice profile of cardiologists: "in 1990, 90
percent of cqrd1ologlsts"pgofesslonal time would be devoted to s
B subspecialty practige; the~bpectrum of complex and diagnostically -
N challenging cardiovascular disease could be trdated by fewer '
’ ' cardlolo‘&%fi than those expected at the preseént rate of growth; a key

,000%
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be the promotion, and. enhancement of a. fumctlonal interface Jbetween
‘ardlologlsts %nd generallsts. P ,‘”.f ,-:&':‘j[*ﬂ}f?l-*

- The prOJected supply of card1010g1sts in 1990 ‘was 14 900, of which
7,150 was:  determinéd to be surplus. The conseguences for ‘the health care
1ndustry of not adopting GMENAC's cardiology’ manpower:’ and practice
recommendatlons could possibly be an.increased unit -cost of cardiac care,
an inefficient and ineffective use of these spec1a118ts” and persistent
~ barriers to access such as financial status and’ geographlc location for a

31gn1f1cant propGrtlon of the populatlon.., : SRR B
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present rate’ of growth' a key element of future cardlology practice would
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.lg» GMENAC's proJected cardlology manpower requlrement, as we11 a other e
‘ _spec1alty'requ1rements, should -be ‘periodically evaluated in o:}pr to

VO ',MJ-J_'fditermlne whether new develdpﬂents would affect the specific manpoWer:
i AT lues.ﬁh"~- - o : : .

3The accuracy of the spec1f1c prOJected spec1alty requ1rements would
be .improved by several factors --- wider acceptance of a better.
definition of spec1alty,pract1t oners, more precisely differentiated
et ICDA code entries spec;flc for -cardiology, and more data on produc-
o .t1v1ty and simultaneity factors’ for cardiology in part1cular. The
. availability of more informatiomn on technologlcal and. practice
@ ' pattern changes would also contribute to ‘more:exact . requxrements\
. proJectlons dur1ng subsequent review :and calculatLons.;;Perlodlc
- -review of.GMENAC's physician manpoWet proJectxon.would al'tow mediéal
it schools and teachlng hospitals opportun1t1es to monitor . their: programs
B =" within flexible guldellnes and would accqmmodate GMENAC's poslt“' .
.4+ that the primary intent of its work was to 1nst1tute a d1alOgues s
- " well as a#paraQ}gm for contimied plannfng aqd mon1tor1ng of physxcman
' manpower requirements, rather _than an absolute progectlon of such’

requirements., - . el © ; f

SR . T
1_2JJjCardlologi manpowef‘studxes should be recurrently conducted to keep
..~g@breast of technological and other: developments which-may 1nfluence
.wbrkforce requ1rements. o -

St

'ffiThe effects of future technology on cardlology manpower needs are l%’

’f'uncertaln. CA clearer manpower picture should emerge as. ‘more . ot

. information on the speclflc nature of newer technology. becomes L
. ' available. A llkely out come” would bé that - certain technologlcal s
: procedures would: khcreaﬁ; the‘need fOrthlghly traifed cardiologists. |,
However this increase could be offset by ‘generalists. trained to -~ - O
-pr6v1de more .cardiac care.’’ It ppears that\\Eﬁulrements for f
cardiologists significantly de end,on the type of training that -1

generalists and specialists recelve ‘as, well as on the character1st1¢s
of their practices. -To the extent that technological developmentsA N

' create a need for mod1f1catLons of tralnlng and. practlce/Batterns,“””
Ca the types of cardiologists needed for 1990 could be very different
from' ‘those practlclng today, although the actual prOJected number
requlred may remain the same. ’ ¢ b ;

3. uIn future manpower stud1es ‘and analyses, cardlologlsts must be . ;f;
;operatlonally defined. e : et .

»
RN S
While important descertlve studies of the pract1ces of cardlologlsbs
~ have been conducted (Mendenhall, et al., 1980), there has existed a
. need for studies which analyze the-practlce content of cardlologlsts
to d1scover which activities they actually perform. Moreover, much
of the d1sagreement over whether there has been an oversupply or
undersupply of cardlolog%sts depends on whether cardloldglsts are

SN ) . . o ‘ ) .,, P ] B . ,‘\ ‘
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defined exclusively. (i.e. those board certified infchrdiOVaééuig%.”=4:”
_‘digeases) or inclusively (i.e. those board certified in'’ .oy s l:
?;hrdiovascular‘diéeases_on'seff-designated). At present, some
Qardiologists;have'éelf*&eEignated‘status resulting from special
‘personal interest or patient selection and spend the majority of R
their. time providing primary care, as compared to -those having board *'5**.
eligibility or certification as vexpert practitioners in cardiology.
In addition, to.be'mpstﬂeffective, GMENAC assumed that cardiologists
should direct.the majority of.their professional attention to complex
and diagnostically' challenging cardiovascular diseases, while
devoting a relatively small percentage of practice to care designed
o to prevent cardiac diseases’, for treatment of mild, uncomplicated
;—_;———————r~§'—ﬁardiQYR3cnlﬂr—diseaseé—Le;gfmessential—hypertension)}—gnd—fbr————---w~————

, - routine treatment of chronic heart disease.

'41 Studies must be conducted to détermine whether there is a . i}
~ cost-efficient basis for different cardiology train%pg tracks.

r . 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. Différent types of cardiac
N ' 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 or two year cardiology training track may
be cost—effective and-could have implications for easing the problem

of geographic maldistribution.

Y
> . "«

S. Efforts.&dg;nsure an equitable representation of minorities and women
aE,allhleVEls of the medical care complex should be strengthened to

3ﬁ£§?§é access to care by all ethnic and socio-economic population
grous. | | |
e . B R
6. Future Delphi Panels should comprise a broader ‘spectrum of .
’ cardiologists, representing various areas. of expertise and geographic
and ethnic perspectives. AT - S

P TR “

™ T alget

- ffiﬁ - Future Delphi Panels shguld be iafger iﬁ'ordervto be as representative
. as possible. As -the Delphi approach becomes increasingly utilized in

manpower studies, it will be refined. Perhaps an epidemiology Delphi - ™. 3
Panel would be needed, since epidemiologists are especially well T
qualified to evaluate incidence/ prevalence data. . Another possibility

A would be that epidemiologists and subspecialists could jointly determine

' incidence/ prevalence with suBspecialistshdeterminiﬂg visits,

productivity, and related factors.

S
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R ‘ ‘Descriptions of .Column Variables in‘Table'S

-

Ambulatory Adult Medical Care: All data refer to the subject of the .
total U.S. population aged 17 years or older. Medical practice requlre-

ments for -the younger population are accounted for 1ater by means of an
estimated add-on. -

Yy Internat1ona1 Classificatiomof Diseases, Adapted for Use in the
ed- States,AEAEht Revision (ICDAJ: Currently the most-'com
monly accept€ed international categorical classifigation system
for med1ca1 diseases. Most Internal Medicine subspecialty panels
utlllzed the "3-digit" level of aggregation (e.g. 019, 135,
etca) with Oﬁcaslonal use of the "4-digit" level.

i

2/ Data Source° Data relating to various arameters of medical
—=r2 Jource: A g P . .
practice requirements were obtained from the following sources,

Reference data: Major empirical survey data included the Healkth
Interview Survey (HIS), Natlonal Ambulatory Medical Care Survey
(NAMCS), or others specified in subsequent footnotes. *a . -

4

Adult Medical Care Delph1 Panel (AMC): Judgments made by the
Adult Medical Care Delphi Panel served both to determine

' General/Famlly Practice and General Internal Medicine-
‘requirements and to. prov1de additional reference data to the I.M.
subspec1a1ty panels. . ‘ - _ ‘

Cardlologz (CA) Judgments made by CA representatlves based on a
con81derat10n of the reference and AMC data. :

.+ Jul Modeling Panel (Model): The GMENAC "Modeling Panel" assumed the.
' respons1b111ty 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

Modellng Panel changes are recorded below the respectlve panel
Judgments.

3 Inc1dence/PreVa1ence, Rate .per 100,000: Composite of incidence

‘ - and-prevalence data, primarily from HIS; all HIS data pro—rated

- _ to base,year of 1977, necessitated by spec1a1 chronic surveys of
' different body systeanlsease group1ngs in d1fferent years.

NAMCS data presented in absence of HIS data'-other -data presented
. T in addition when presumed more.valld.

Panel estimates based on Median judgments: of members present at

* N - Delphi debates. .
3
_". . Q!'& ~ . R . . ) .l?'-.
. - . ., Q’Cj} B |'J
: ’
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’

Qj. Percent Ch:;‘i, 1977-1990: Panel é;timates of predicted change

in rate frogf1977 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

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

7/ Percent Referred 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 peréons
referred by GFIM (reference 7/) who should-be referred specifi--
cally 9 a cardiologist (1990).' - : o P

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

o 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
nonphysician 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". S - :

‘y .

‘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 othegy than GFIM sources. ’

J;{&,‘ :

—
N
S~

13/ Percent of CA visits to Nonphysician (NPP){. Panel estimates
of the percemt of all visits to the cardiologist that should
be delegated in 1990 Ef some kind of supervisef nonphysician
health care provider.™" .

o . . i
) ) - , : ., e
Medical Health Care Visits T

A

[y

7 : 3 ﬂ

14/ Total Required: Computation of total number{Bf visits j&@ :
required of .cardiology physicians, directly Otwindire tlyiV
from all sources. , T i‘ ”!

» . -

** For convenienice, collectively referred to. as generalx&i@.
i . - B WS

S 3
4‘?
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16/

«
*
Total Delegated to NPP: Computation of the total number of
visits that the cardiologists of 1990 should delegate to g
nonphy31c1an health care providers. _ '

Percent Delegated: A "welghted-average calculation of .
delegation estimate from GFIM (referensp 8/) and non-GFIM .
(reference 13/) sources. . ’

.

Total Required by CA: Computation of the total number of

visits that should be handled directly and solely by
cardiology phy31c1ans in 1990.
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Ca T TR TN} 50 Fw 0
U Model, . ‘ v '
‘ ' ‘ : ros, : - ;
b 0 Spppoaatic bt disere WS LU % a . g
N \ oY o W ow on -
I ; Model, . * " ) ‘ ,
! CA 3 I A 0 NS 0w, ! 2
' ‘ Model. ' W, '}
[ " ‘
£, Cerebrovascular Disesse (430-438) y . )
v ’ /l.". . e 4}
435 Transient cerebral ischemia s 135 . i :
I 200 4 0 100 9 i .
. ‘ L] : : v 0
Hodel. . ' v . '
. o %W o0 W & W JUR I
Hodel. ' oL ‘ ‘
| , ' L S
‘# Data not avajlable. 1 ; o R ‘ b o
* Not judged as a separate 3-digit item, . " ' C ! ‘ a .
. ' ‘ ' ' . l ! )
. $
P [ . '
. | . | ;
‘- [ \ h)
’
s’ ) 69 ! »
‘ ]
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4470, dis, arteries b arteriol,
448 Din. of capillaries
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AMBULATORY ADULT MEDICAL CARE: CARDIOLOGY (CA
’ v : [ ' |
, ¥’y W 3 o ] ,
MEDICAL CONDITIONS \ . : ‘ Patieats from GFIN Referred
Percent [! [l 0.
Incidence-,  Percent Requiring . Percent Percent  Percent  Average  Percent
‘ Data Prevalence  Change  Medical  Seen by Referred ' Referred  Number ~ Visits
1008 1/ Diagnosis Source (Rate/100,080) 19790  Care  cyH by PN to A" of Visits o Npp
» : ; . . ) o
VIL. DISEASES OF THE CIRCULATORY SYsTay "9 . S T '
. (390-458) l
8 Dis. of Arteries, Arterioles, .- , ' )
b Capillaries (440~448) . k
40 Arteriosclerosis s ) 2 , '
*' | B A 58 0 100 9 10
. Hodel, - . : to ‘ ' . ‘
y S R TN w5 1 0
% , . “Model, . Lo 50 : -
g '1 I . ‘1 . .
W Arterial enbolism and throsbosis  HIg X ) g5 % . |
. , , Mmoo m g
' Nodel. . ‘ .
CA %. 0l 50 100 100 l 10
. " Hodel, v | ‘
446 Polyarteritiysddosa & all, cond,  HIS " 100 -
; | [y 4 0 . 100 |
v - Nodel, - C ! s
. L 4 010 % 80 N 1 0
Nodel, . ' '
. . ' . ¢ ¥
R-42 Residuals s R o
., W10, ameurysa, nonsyphil, -~ B 0 100 . | S ,
v 420, aneurym Hodel, | . - :
W3 0, periph, vascalar,dis. o o ,‘mo ) ) 1 5
43 Gangrene . - Hodel, v . ‘

[
~ FDate ot wvailable, o
+ ot judped 45 & separaty -digit ite,’
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MEDICAL CONDITIONS | L Patients £ron GPIN Referred
- Percent - ¥ 9 W
" Incidence-  Percent Requiring Percent Percent  Percent’ Average  Percent
Date Prevalence  Change  Medical . Seen by ~Referred  Referred - Number . Visits
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T

VIL, DISEASES OF THE CIRCULATORY SYSTEN. °

(9-450) e

h. Dis. of Veins & Lyphatics, & Other - L]
Din, of Circulatory Systea (450-458)
450 Pulaonary esbolism and infarction HIS 4
Lo AN 1
Nodel,
U
| N, '
by 451 Phlebitis and‘t?fonbophl.ebitis I 9
N 9
Hodelo v t !
, a - m
| V Model, ' g
" , o .
‘,\9 R-43 Resrduals HIs 86y .
(433 0. venous eabolism & thromb,) ML - 869,
+ (436 Varicose veins of o, sites) * Model,
(457 Moninfect, dis. Lyphatic G, By
, chonnels) - Nodel, ;.
(458 0. dis., circulatory sys.) -
" It. DIS, OF DIGESTIVE SYSTEN (520-571)
| '
b. Dis. of !uophag'ul, Stomach, and
Duodenun (530-537)
E— b ‘
530 Dis, of esophagus oS 143
| w W
4 Nodel, e
; a W
X’
- . : " 1
. ¢
,r-ll":@ " 'r’; y
13 B
‘ L
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MEDICAL CONDITIONS -~ .. SR Patients froa GFIM Referred
v ' - S Incidence- - Bercent Percent Average  Percent
‘ , N T Prevalence . "Seen by Referred  Referred  Nuber = Visits
ICA 1)~ Diagnosis - - " Source (Rate/100,000) GFIH By GFIH toCh  of Visite to NPP
- KIV. CONGENITAL ANOMALIES (740-759) - - .
R .
e Lo S « ,
'} 146 Congenital anomalies of heart IS ¥
. RO 4 s Hodel, o . . '
T S ’ EEEEEY A b0 100 1 10
3 e oo Nodel, f
. xvx. mmuss TLLDEFIND counmous Lo : g «
‘ (no 796) ~ RS
I n. Smtgpl Referibl\ to Syatems or i
IR rpn s (780-789) ,
S o 782 appt rn‘fer to clrdxomcullr hg. i o
ey bl e |
‘ Sl ynphmc ayltu G
; ‘l.l o Y 4: A.D L ,l oo o H°d£1o ’ ’ ) .
S R B s o 10
o S Kl .
s o .h g . ) ,-‘ 2 o ' "‘ .t
?83 Syq:t refer. toyresp? syst, ,* HI§ 1,140 - R
T 453 Obxv*oui Lisw & theoab.) "M ,1.140 S N ,
g '_w., (436 ﬁricou velus {0, nm)‘ Hodel. B . & L o
ST A .quullonimf‘tcta,du.‘ ophatic' - "CA &, 1 MQ kg 80 W 0 l S I
P -l"j ,‘: : .‘channell‘) s H.odel P - ; T
: (45?-«01 du.. cﬂ‘culatory lyu,) PR T o
! .f ! Tl':" !
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v‘“
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i _ AMBULATORY ADULT rﬁE&bAL CARE: CARDIOLOGY (CA)
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- 4 ) 1/ Qg) ¥} U 15/ L. v}
MEDICAL CONDITIONS ‘ "Patients from Non“GFIN Sources 3 Nedical Wealth Care Visits T
| K ' ‘. Petcent  Average " Percent L Total Total
> ‘ Dati  iCA.  Number - Visies Total ~  Delegated  Peroent Required
ol Diagnoses | ___Source  Patients  of Visits toNPP ' Required to NP Delegated by CA
* LILENDOCRINE, NUTRITIONAL, & HETABOLIC | i . h
© DISEASES (4@2219) - : ‘
| a. Diseases of Thytoid Cland (240-246) - .
242 Thyrotoxicosis v, or wo goiter RIS
L : o vy . |
S o Modd, . f .
. o ‘ A 10 2 2,303 0 " %M
‘ ' Model. . - . : y
244 Hyxedens BIS ' o | o
) po , . ‘
‘ . Model, . . ‘ A
‘ CA 5 C ' 10 15],224 - 15,3 10 - 137,902
' HOdel- : ) ‘ . !
b, Diseases, 0. Endocr. Gl (250-258) ! I '
o) , ‘ ¢ ‘ ' '
H 250/ Diabetes mellitus ! HIS '
. ] Am 4 . . ; ' ’
/ Nodel . ‘ B ‘ ‘
| o, N Y 94 58,452
1 Hodel. ' n
S \
VIL. DISEASES OF THE CIRCULATORY SYSTEN .
(390-458)
©a. Active Rheusatic Pever (390-392): L
B-37 Residualy Hs - LT
+. 390 Rheumatic fever o mentiop .~ AMC , ‘ ‘ ! ‘
heart involv, . Model, - ' ‘ -
391 Rheun. w. heart involv, CA B B ) ] 0 0 3,632
' Nodel. o
v“ , . ! \
'p,\ ‘ ) | ' % ,\
,iﬁ ) \
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' * MEDICAL CONDITIONS ' Patients from Non-GPIM Sources /. . Hedml Health Care Yisits '
S . Percent  Average.  Percent a " Total Total
o Dag A Nuber  Visits . fou.l ‘ Delegated  Percent Requiphd
I(:DA II "”Diagnou'l Soucce  Patients of Vmu [ to NPP i _ Nequired to NPP Delegated by CA
. olsmsss 0P T4 CIRCULATORY svsml"- . p ‘
(390—458) _ ‘ ( ‘ '
- . il ' , ‘ B
b. Active Rheunmc Fever (390-392) e il ' ) C o '
vy :
396.0 npecxheq " rhemaflcﬂe ' HI8 ¢ ‘ .
! (.4 ‘
‘ Model, e o o
N G 0 2000 17,00, 0 S0
N ! " Model, ' ’ Lo o A
" 3949 not specified  thematic aIs i . K B
) o ' - ) ' , o R .
I odel, SR . B
S SR | Sl e e 0, 00 9,977~
_ . Model, = - o SN Vb )
395 Diseases of aoctic valve =+ WIS - ‘ \ . '
‘ "rl ' ' . ‘ Am . .v !
Hodel. ' : S
‘ CA 10 2 0 B87 . 0 S S ¥ )
Madel : T o o o
o ‘ : . S .
, 38 Reudulln ) R : -
37 Dis. endocardial struct. o, ) . ‘.
» - 3980, heart dis., spec. them.  Model, - : : AT L
b , ' : A 0 2.0 mus 0 . L0 SIS
o Model, o . | | O
W K B L ’ | o . ’ r ’
- ¢, Hypertensive Disease (400-404) R ‘_‘
! ' L . ' e i E S
- 401 Egsential benign hypertension "7 s .. : ‘ \
I " ) . ' w' .
. Model, - _ , ool ‘ Lo '
. b N 5 2 50 L0569 ;o s8 e85 528,849
© Model, S R S o S
. : . e l. | | "‘.
’ i | e ( -
‘l
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5%¥Hyprertenswe Disese (400-404) - S . B R Y .

Y, 407 Hypertensive heart disease - LHs o | o

" Model, e .,l DR e
o 1o /N 0T S U 1Y/ E Y - B < P
Hode'l. o L o ‘ o LT e

R-39 Residusls . HIS L ‘A - S ' S

‘ *. 400 Malignant hypertension- - v L e T .,«"7 B e,

s, . 403 Hypersensive renal disease Hédel ' S e Y
' 404 liypegt heart & renal dis, « CA ., 10 Clogs8 - o0 0

- Hodel L St R

! v A ot . . ' ‘ . .l‘,“_.‘ oo e ‘ ! . .
a . d.,Lschemic Heart Disease _(410-414) S S e R R S

"'410;Acﬁte,ﬁyoc@hl infarction CHSL e Yoo e

L . 1 S 8 30 1,540,149 - be2,04 30 L °1,08,105.
AN ’ . . . Hﬂdel.'. o ‘ . , u , C N o ' “. . P ’ “‘. dl _’:1!»‘ ) Y . . ’."" ""'

;‘411 0. acute 5. subacute Forms of
isthenic heart disease PR co

C6T 20 196,968 v 29,04 0y 103,57
) : ' o ot ' R T : 0
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MEDICAL CONDITIONS ‘.Patlenu from Non-GFIN Sources  © #'Nedical Health Care Visits
doa” . * Percent| Average Perce}( . 'l'o‘tllL Total
T ' Data CA Nmb“ Visit Total Delegated  Percent Required
1Al Diagnoses . Source _ Patienty * of Vllltl % PP Requireﬂ.’ to NPP- -~ Delegated 1 by CA

viL, DISEASES OF THE CIRCU!.ATORY SYSTEH A ' ‘ ' , $
(090458 . B

d. Ischesic Heart Disease (410-414) L - e

413 Angina pectoris _ H1s

- - ' " Model, o ‘ 3 ‘
A N R AU 21,035 0., I
Nodel, ' ' ‘ . A v , “o

’ » L 3] “ ‘ . . .

e. Other Forus of Heart Dis. (420-429) . S n 4.

420 Acute pericarditis, nonrheumatic  HIS

. Nodel, ¥ . S . . ' m ' ‘
o %" CA 0 } 0 " 171,947 0 0 171,947 »
& ) . e . )

%9

421 Acute and subacute endocarditis HIS ‘\ 3 S

4

' Hodel, ‘ o : . t

, 4 CA 20 b0 136,314 0 0 136,914
N S ~ Model, , ' \ S

423 Chronic disease of pericardium, ~~ fHIS ' B R
nonrheuaatic ? ) ‘ . . DA
Model, - . C '
, ; . "CA 0 N | e 128,960 0 >0 128,90
‘ . o Hbdel. ’ ‘ T

426 Chronic disease of endocardiwm - HIS S
. e ' '
~ Hodel, A ‘
: ‘ ! I I 187,30 L0 0 187,340
: Nodel, ¥ ¢

‘ ,oN
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© ¢ KEDICAL CONDITIONS Patieats from Non-GIIH Sources - Medical Health Care Visits .
o , Percent . Average  «Percent o Total Total
_ . Data - . Ch .. Nusber  Visits Total Delegated  Percent Required ¢
TIC0A I | Diagaoses Sourca . Patients  of Visits  to NPP Required to NPP Delegated * by CA
s : ! [] .
VII, DI§ THR CIRCULATORY SYSTRM , .
3 5 B
e Otllr'}olﬁ o'f H!‘II‘F oi..‘g;ago;m)
425 Cerdiomyopathy M“ ‘ HIs
‘ TS A
J NER Hodel. - ‘ ‘ !
kN A 10 6 0 50,97 0 0 510,927
o ?,% o Kodel.' -
é‘:"k;‘{f-
426 Pulnonaty‘heart‘lhhme BIS \
g oy . .
' ‘:’ ‘."’ Am
ik, Hodel, - \ L L ‘
T ooty , 0 =" 118,%0 i0 0 118,940
Hodel, ' C
4 Synptmiic heart disease HIs !
‘ M
~ Hodel, . co , ‘
~CA 10 b 20 1,215,543 255,109 20 1,020,434
. Model, ' \ . |
. )
£, Cerebrovascular Disease (430-438) -
: : ‘
) !
435 Trangient cerebral ischenmia KIS |
, ‘ K
Hodel :
| oA 0 o) o . w6 | 0 0 22,106
Hodel, ‘
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. . - Dsta . CA Nuoler Visits . Total % Delegated = Percent - Required

1/ ~__Diagnoaes . Source Patients  of Vi’litw “to’ NPP. ) '

Y
.

Required ' to NPP. .Delegated ' by CA
DISEASES OF THE CIRCULATORY SYSTEM . = . - '
(390-458) ‘ . .

g. Dis. of Arteries, Artesioles,

& Capillaries (440-448)

B v
440 Arteriosclerosis !
™

L} ' " v N
. 1] -

444 Arterial embolism and throml;bsil

R-42 Residuals N

« 441 0. aneurysm; nonsyphil,

442.0, aneurysm 1@ '

443 0. periph. vascular dis.

445 Gangrene .

447°0, dis. arcerias & arteriol.
448 Dis. of.capilla¥ies ,

.
B

¥

T
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Aruitoxt provided by Eic:
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Y ."- ol . ‘Percent  Average  Percent - Total L Total
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S +v"r > ;o IEE ' — .
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1 e VAR
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O E  Hodel, o - . .
) mhlebitis and throsbophlebitis  HIS
% Modek. . ,
CA 10 - 2 0 42,218 0 0 42,378
“Model, .8 ‘
R " R-4) Residuals o " HIS ‘_ - \
"; g“\ P (453 0. venous embolism & throab.) A . - :
. &Y (456 Varicose veins of o, sites) ~ Model, - ‘ o .
"; vt (457 Noninfect. dis, lymphatic A 5 3 10 29,660 2,966 10 26,694
th channels) : - Model. | ) ¥ ‘
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,:’J _‘1\ b. Dis, of Eiophagba, Stomach, and
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 XIV. COMGENTTAL ANMALIES (740-159) | ‘ f?{j 3 ‘
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1 : * [ ’ ‘3 . - o '
. 146 Congenital anomalies of heart  HIS: . ; e o . 2
Jv' i AMC Y - ' (") ‘ , o
¢ Model, o L o ‘ S
¢ § CA 1 2 N %/ 68,232 10 614,095
¥ Nodel, : L C SR L
» T £ s
XVI SXHPTOHS & ILL-DEPINED CONDITIONS ; ‘
196 | '
g. Syapfors Referable to Systens o: \ -
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‘ Model,. - ©
783 Sympt.‘ m to respir, syst.  HIS .‘
(453 0. vanous"embolism & thromb,) [ ‘
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L APPENDIX F -

o HOSPITAL MODEL I
REFERENCE AND DELPHI PANEL DATA TABLE ° . -

Description of Column Variables in Table 6
. , ‘M‘ . . ‘ : .

, 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. ‘ e :

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

@

-g/- Hospital Discharge Survey: Reference data for 15+ and all agesi‘agx
presented to CA Delphi and Modeling Panels; reference year is 1977.

'3/ IM-SS Panel Estimates: Cardiélogy Delphi Panel gstimates of true
1977 discharge rate; Modeling Panel’ changes are indicated in paren—
jtheses, below the corresponding IM-SS values. =~ . o s "

- 4f Percentichange, 1977-1990: 4Paneﬂ,estimates of:pr;dictgd change in
’ rate from 1977 to 1990; based on projected changes in the population,
psychosocial parameéters, medical practice, scientific advances, etc.’

"" 5/ Percent Seen by IM-SS:. The percent of patients hospitalized in 1990
' fot a particular ICDA who should be seen directly or indirectly by ar
cardiplogist. ‘ ' S .

, . . ' : ) L R

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). - LT

7/ Average Length of Stay (Days): ihe éveraée number of days that adul t
patients seen by cardiologists for a particular ICDA accurrénce
should be hospitalized in 1990, according to CA Delphi Panel.

8/ Average Number of CA Visits per Day: CA Delphi Panel estiﬁz;es of

" 'the average number of.actual hospital visits per.day that cardiolo-
gists should provide in 1990 to their patients with a particular ICDA

. -condition. s b S
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9/ Percent of CA Visits Delega ted to NPP. Delph1 Panel egtlmate of
the percent of all visits required by ca 1010318t8 ‘that should be
delegated in 1990 to some klnd of . supérv1sed nonphy31c1an health care.

prov1der.

10/ Total ‘CA Visits: Computatlon of total number of visits required of -
‘ cardlology phy31c1ans, d1rect1y or indirectly, from all sources. !

11/ TOt&l.VlSlts Delegated to NPP: Computatlon of ‘the total number of .
visits that the cardiologists of 1990 should delegate to nonphysician

health care prov1ders. . .. e
S 12/ Total Required by CA: Computatlon of the totpl number of visits that
‘ should be handled d1reqtly and aglely by cardlology phy81c1ans in
LI . 1990 . < . ‘ : X
: % B 1/f' e
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7 Table Co TS
i, / ; - OSPITL EDLCAL R cmmwcr (CA) | @
FR a | e L lequtrad Hedlcnl Health Cm Visity ’
g N Hoapital Dilchlrge  Average'Lemgth . T o s
. \ o Rate per 100,000 __Stay (Daya) R R Totil‘ .
W . Hospital Percent - Hospital ' Average Pe;ceng ‘. o Total - [ Visits
. o Discharge IN-S5  Change Percent Discharge IHSS - Mmber (A Visits anu . R‘eqmre'd
Code  Medical Contitions Supvéy 2 Panel ¥ 1977~ . 4+ Seen by o Survey 6/ Panel 1 CA Visits ,Delegated - Total CA Dolegmd byca
ICDA U __Diagnosig 15* All IM 1990 lcl I¥-33 5; lSh All 1)+ Per Day 8/ 5 o NPP 9/ th 10/ to NPP lll Phylic l!f
(1. ooctlE, WO, M) o ,' - ‘ | Q-:;-:.; SRR o
umnouc Dlmm (240-279) | . AR
N . '
2. Disease ot‘Th tOld Sland e ' ‘ v R e
SRR 77 T3 1.2 514 . 514" g 0 6.9 6.9 6.9 0,5 0 ;'y;‘ 64,532 s 0 6'4,5‘32‘-.,_
- 240 Simple goiter ] ,‘0 oL "‘ . ' S PR e ;;{"73_“ S
241 Wontoxic nodular goiter o C e S T e
o - "2 Thyrotoxicosis with or S o o R IR ‘
‘ * without goiter o v S ' v 8 . ) "
W Cretinisa.of congenital S ' S
O Myxedema o Y Ly ‘ SN
45 Thyroiditis ! PR ) L o "
246 Other diseases of thymd : ! ‘ ) Ky
glad S e P SRR o~
b, Dimnes of ‘othqr endocr_ig.é S S ’ ' ' s .
. glands (350-258) o B : | :
90 bisbetas ellitw g zw} s s gy 8980k, 0, mm o NEEU
VI s ormecnouy . 2 g oL e
. svsm? (08) \ T X Uy
' ! Lo ' v ' o . ' . I.“' , ' . ' L - ,t“,'l"' . '
4, Active Rhetmnc Fever (390-392). 3.1 3.8. 3.0 -g0 TN “8:.0’ "9 15 0.6 5+ 15,00 TR 14,93
390 Rbeumatic fever without ‘ D T S W
sention of beart involvemeat X S S S 2 co N
31 Rhewadric fever with heart,” T e 4 e o V.
dovolveaent . ' ‘ ' ; ' b '
392 Chorea | ! i a ( : .
‘f x
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Code 'ﬁedicll Contitiggg_

HOSPITAL ADULT MEDICAL CARE:  CARDIOLOGY (CA)

‘Hospitil Discharge
Rage per 100,00

Hospital
Discharge IN-SS

160451/

“ Percent
Ghange

r

CTable 6 . .

Percent
Survey 2/ Panel J 1977-  Seen by _Syrvey 6/ Papel 1/ .CA Visits , Delegated Total CA Delegated.

Average Length

Required Madical ;::;tﬁ Care Visits

Stay (Days)
Hospital Average
Discharge I4-83  Number

» Total,
Percent - Total  Visits
CA Visite Visits  Required

by CA

to NPP 9/ Visita 10/, to NEP 11/ Phyaic 12

Disgnosis

b. Chronic Rhewsatic Heart Disease
(393-398)

393 Diseases of pericardium

394 Diseases of mitral valve

195 Diseeses of aortic valve

196 Diseases of mitral snd
aoctic valves

397 Disease of other
endocardial atructures

398 Other heart disesse,
specified as rheunatic

4 ‘ .

NOS-A ‘

¢, Hypertensive Disease (400-404)

401 Esgential benign
hypertensive

d. Tscheaic Heart Diseases (610-414)

¢
410 Acute myocardial

inarction

\"

v . 411 Other acute and subacute’
‘ forms of ischeaic heart
disease

412 Chronic ischenic heart ‘
discase

5 .. J

413 Anging péctoril

I Dlt’ fiot aveilable

8§53 509 6.0 -0 W0 109 10.8 w.l

J160,6107,1 +125.0°

256.4 1946 250.5
)

N -\ ’
)

9.6 1.6 250.0

Il

1934 6022 1685.0

134 554 1005

T AL 1+ (1990 &) eSS s 15+

2

6.2 6.2 65

134 134 105

9.3 9.3 82"

95 95 6

6.2 6.2 6.0

L

ML “17+ . Per Day

1.0\

-

0.5 ™

1.2

L1

0 :8

08

-

5 194,77 . 39,738 155,036

| q “ I3
v "i‘; *

] 4 ',“ M

% ) 4

" i

9,00 3,00 225,980
:

0 295,615 147,837 147,838

’

~>

5 5,168,711 1,292,117 3,876,53‘

I3

15 . 3,397,005 509,600 2,887,735
l ' —1\

§2 . 5,595,264 2,909,507 2,685,111

10 S4T,401 54,740 492,661



. . HOSPITAL ADULT HEDICAL CARR: FARDIOLOGY (CA)

1 Yo Table 6

¥

' ')
Hospital Diachayge
Rate per 104,000

| Avekage Lepith
Stay (Days)

‘ Required Hedical Health Core Visits

Total

X " Hospital Parcent ™ Hospital Average  Percent Total-  Visity
o Discharge IH-S§ Change Percent Discharge IN-53 . Namber  CA Visits Visits Required
. Code Medical Contitions Survey 2/ Panel Y 1971-  Seen by _Survey 6/ Pansl /- CA Visis Delegated Total CA Delegated by cA
I0A 1) - Diagnosis B+ ML L+ 1904 DESSS 15+ ML L% Per Day 8/ to WP 9 Visits 10/ to NPP L/ Physic 17/
a n‘ , ‘ v . . ‘ .
e. Other forms of heartdisease . ’ '
- {420-429) : : ' - *
. .. “ ' . p \ o , wh
" 420 Acute perica ;m\u, -, . B S
' noarheunatic . 44 31 bl 0 5l - 104 104 8,2 0.6 0 NI 0y
} . . ., " .y '1 ' . .
421 Acute and subactie - ‘ ’ . ‘. ‘ K o
‘ endocarditis Ab 3T 42 Yo 9 Bl 89 B0 09, .0 0 \ 154,752
) ' N 'l' f ’ ‘ . ‘ | , \y o .
‘ 422 Acute myocarditis L2 09 L0 0 100 5545 A4S LI o . 9,000 0 9,007 .
e _j’ : . ~ ~ |
Y Chronic disease of peri~ ' : - ' o .
cardim, noncheumatic 15 56 L1 0 88 L5 16 82 Lo° 0 - N 0 < 9,m
. ; : i
N 424 Chronic digease of ‘ , . = SR .
W * endocardiim 4 MooX9 38 00 88 88 8BS 8. 0.9 0z 41,0 0 - 4,00
425 Cardiomyopathy 8.0 139 15 5 85 . 93 9.4 8.6, L0 5 2hA03 12,220 132,183 ~
426 Pulmohary heact diresse 6.2 47 6.2‘ =550 B4 B.6 8.6 0 s 21,650 1,382 . 26,268
N Symptomgtic heart disease 3609 276.5 339.0 0 - 55 9.2 9.1 8.6 0.8 5 / 2,234,002 116,703, 2,217,359
i : _. ‘ / ' / , ' '
429 T11-defined heart disease 87 12 9.0 1 & 10.5 10 Lb.l\‘ 0.5 19, 13,500 13,95 9,59
£, Cerebrovnscuf&r disease . ! . o , ,-’4/ B . . .
) (433-436). 397.0° 01,6 ZBQ -1l 26 12.8 12.8 11.4 0.2 5 191,935 9,600 182,395'
430 Subaraghnoid hemorrhage : ' \ L . '
431 Cerebral hemorrhage  * ‘ - : : \ oo
432 Occlusion of frecerebral S ' - v ‘ S
arteries . v, , ‘
433 Cerebral thrpabosis . '
436 Cerebral embolism T , o ‘ '
. 435 Transient cerebral ischemiq S ‘ ‘ N
. 436 Acute but ill-defined ‘ ,
. cerebrovascul ar disegse , \ . !
' 4
g o . 100




Required Medical Henlth\Cm Visits

P 1 ‘» ™, Co e . |
o { T : :
. ; . ' 1=Tab1e6 S o -
é HOSPITAL ADULT-MRDICAL CARE: CARDIOLOGY (CA) ) " , o '
{‘ , |
b
|
|

Hospital Discharge . Average Lengtlh" f} T
Rate per 100,000 Stay (Daya) Total
i Rospital Percen o Hospital Avarage ' Percent Visics
, Discharge IN-S8  Change = Percent Discharge H-58 Humber CA Visit Required
¥ Code Hedical Contitions Survey f Panel 3/ 1977-  Seen by ' Survey'6/ Panel 7/ CA Visits Delegated Totll (A Delefated by lr
10K ) Diagnosis Be ML T 1990 & DS 5. 15e AU 10+ Per Day 8/ « to NPP 9/ Vum 10/ to NP 11/ Physic 12/
j Disesses of‘Arteries, Arterioles, ' { S o a , o g‘
§ ™ and Capillacies (40-448) ‘ | |
: dndlaplratie . '
E 440 Arterioscleronis : 6.9 483 6.0 -10° 425 1.1 12,1 1.0 0.5 18 \ 1,155 o &) 40‘b 197 u o,
Wl dortic anehr)\m , - ‘ R S s \‘
. 1 (nonayphilitic) ks 0.8 -3 -8 o 10 0'.]8 0,7 0\ 26,127
E _ . . . “4' i : ¢
E 444 Artertsl embolisa and ' ‘ ) o o, ) ‘ ‘
i throabosis , v 26,8 206 2.8 -5:‘ '51‘ «13.‘2 13129 04 15 14,94, 16,286 103,624
k ' * ' . ' ) : ,
E 445 Gangrene - \ M ' 2007 ¢ 60 LI 0.2 02 %,20 . 0, 9,
E 446 Polyarteritis nodosa and '~ : 3 : ' — N ' ‘ ;
:\‘ i"' allied conditions . 56 41 suid. v 18,4 18,6 16.7. 0.2 1.5 6,920 4 ) 5,846"
' * : oo . - . ' '
» N Disesses of veins and Lynphatics, ; , ‘ ' /
“: and other diseases of circulatory } : , ‘
' L systen ‘ "‘ ' ‘ t, Ly
E S 4 : ' : | |
: 438 Pulmonary eabolisa and / : , . ' ) \ ]
E infarction US4 52.,9 -125 65 132 132 12,8 0.4 2 20,290 Yol,663 28,62
;451 Phlebitis and 3 C ;4 b ‘6‘ ' . v
»l throabaphlebitis 1017 87 i‘llo.lo S0 10,6 10,6 10. 0.3 16 143,303 22,9 120,215
. ‘l." ‘ | " £ . . , 1 ' ’
E\ i , ' ! ‘ (.
! ‘ S | '
_— . '
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APPENDIX G. + T T

. J -3
Reference Data Sgurces .

d v

The panelists were provided with sevetal ‘sources of'refgfencg data to aid
them in their deliberations. In addition to-the judgments of the Adult
Medical Care Delphi Panel (AMC) and the Modeling Panél, tHey were Lo
provided with data from a number of studies. * :

The Health Interview Survey (HIS) provides .national data on the
‘thidencg of 'illness and accidental injuries, the prevalence,of diseases”
and impairmentsa the ‘extent of diéability,qﬁhﬁp:tilizatiOn of health care -
services,'and'ogrer‘health related topics. The.interviewees of this .
study are the patients themselves or their immediate family members. ° ot
Becauge of technical and logistical problems several. segments of the L
population are not included in the ‘study. Persons excluded are: .
patieth\jn ®ng-term care facilities for the hadndicapped; pe:Qgﬁs on
active dyty with the Armed Forces; 'and pefsons who have died ‘dufing théz
caLendar.ieér\pqecedingﬁthe interview. The résubt is that the HIS data
i;:;dbat updqfegfimate levels of disability apd health services
upflization whed the total population is considered. . Although the eff -
on cardiology may be minimal, it should also be noted that there is ‘ )
severe’undetreporting\pf certain diseases such as mental illnesses,/- .
'venereal diseases and cancer in the HIS data. This latter problem fstems. .
from varing prevalence estimates‘of patfints as opposed to physician
reported measures. Previous studies have: indicated that patients often
do not know, or deliberately hide the pre&ise diagnosis of their
condi tion. N .

LI . \\ .
The’ Standards for‘Goosfigdical Care (Scﬁonfeld) survef utilized peer
judgments by ‘a sample of ph¥sicians concerning various aspects of .
standards for good medical cgre. These judghents pertained to contacts
and encounters in relation to location suc ,as office or hospital, the
number 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 medical
care rather than on the present situation as it exists. 'Schonfeld data
having particular relevance to cardiology include norms of care and the .
percentage of patients which should be peferred to the specialty from the
generalist within one year. Several limitations of the study should be
noted. A serious deficiency of the study is that only 242 diseases were
studied. As a result, there were no data for many of the ICDA codes
considered by the panelists. A related disadvantage for these
deliberations resul ted from the variations in the. #pecificity 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
speci'alties 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. ’ ' '

75 )

S ™ 1os



' - -

- S . . . c , c .

. '+ ' .The Hospital Discharge Survey (HDS) producgs statistics that are
representative of the experience of the U:S. .civilian population
discharged from short-term hospitals. The survey provides information on
the characteristigs 6f patients, the lengths of stay, discharge diagnoses
and surgical operations and patterns of use of eare 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 are lincluded in the study. A serious limitation of the
~ study is that only discharge diagnoses-are listed when in actual practice
tgere 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 6f the HDS as reference implieitly .
¥ assumes that the Delphi péhel{sts were able to link discharge diagnoses

with those diagnosti'c impressiong subsumed in that hfspital stay.

- N E r~ @

. The American Medical Association data on Profiles of Practice are
based upon questionnaire responses to 11,121 non-Federal office-based

- patient care physicians. Data were collected from October 1975 to

) -February 1976 on work patterns and practice characteristics gf. ,
physiciéns. "The data taken from the AMA survey relate to the questions
on the productivity of physicians.in both the ambulatory and hospital

.models. A seridus 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.
productiyvity rate than would be trye 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 Résources Administration. The reports describe the
professional activities of the subspecialist on a national basis. The

. studies which present information describing patient volume, the specifitc
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 shauld be noted.

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

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

reported in the lstudy, and the possibility exists that this may represent
selective reporting on the part of the respondents rathgr than an
occasional (random) failure to report data. There is also a possibility
that the time of year that {he study was conducted may have an effect on
the results. A -further limitation of the data is that the estimates are
only fq{.thé phyg}ciaﬁ while at work. 'No adjustment was made for those
who areon vacation or otherwise not professionaﬂiy active which may
reasonably be expected to be about 8 to 10 percent. '

et
-

r

-
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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 provisiom ‘and utilization of ambulatory
A care in the physician's office. It was designed and developed from
1966-1972 by a number of organizatiohs and individuals in the medical
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.community, the staff of ‘NCHS and contractors with ackpowledged expertise.
The survey is performed on a gample of physicians in non-Federal, "office-
based practice and therefore do not include encounters taking place in
the patient's home, in hospitals, nursing hémes, or other institutional
settings. In addition,: care provided by the-physician on the telephone
is not incluyded. All specialties are included except the hospital-based
specialties of anesthesiology, pathology, and qulology. ‘
. - v E

~ The questionnaireé’eqdésts information from the provider 6nﬁtﬁe'
following: date of visit; age; sex; race of patient; patient!s"principle
diagnosis whether acute or chronic, initial visit or follow-up, well
care, family planning, counseling, referral, etc.; physician's principal
diagnosis services rendered (18 categories listed); disposition of visit
(eight categories listed), and duration of visit.

A\l

v

. 7

In 1977,-0f the.3,069 physicians who were eligible for thé sfudy,
80.5 percent responded. A total of 570.5 million office visits were
reported. An estimate ofy10 miliion extrapolated visits has a relative

standard error of 7.5 percent (standird error of 750,000 visits).

When éxtrapolatea natLdnally, NAMCS visit rates to physicians appear
lower than HIS visit rates because they exclude telephone, clinic,
héspital and emeﬁ%éncy room visits, However,\in designating the
specialty of the physician, NAMCS data are probably more accurate,
because the provider rather than the consumer (who must rely on recall in
fiilipg‘out the questionnaire) supplies the information.l ol

-

én the Delphi, panel members may use NAMCS data in estimatiné the
percént of patients with need requiring medical care in an ambulagbry
getting that should accrue to a particular specialist and in developing

norms of care per condition. NAMCS data provide current estimates on the

percent of ambulatory visits made to a'particular specialist, to help in
the former estimation and average number of vipits: made for specific
ijsditions to assist in the latter. ' .o

.
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S APPENDIXH .

-

Algorlthm developed by GMENAC%staff for calucation of total nondelegated
vigits from two tracks as indicated by figure II.

- 4 -

1819:54%x - 3 x (*1+4) x 5 7 x 8 x 9 x (¥1-10) = total N
E) > nondelegated v1s1ts from GFI , Tg 1/ . I
- 8 x *1-11 x.,12 x (*1—13) = total noudelegated visits from® - )
, non-GFIM sources, Tn _ \ (
3 M ! N ’
~ Tg+ Tn = V, total nondelegated visits required by: cardlology, column 17 T
of Table 5.

.
<

As 1nd1cated, the number of visits accruiag to card1olog1sts from ,
non-GFIM sources represents a percentage of thg total number. of v181ts,
< rathe;,mhan a percentage of the visits from generalist.

Althpugh s1mpler, ‘the, algorithm, for hospital based v1s1ts (Table 6) 1s
fundamentally the same asg%hat for ambulatory visits:

1819. 54* x 3 x (*1+(4)) x5 x 7 x 8- YXx(9))

g . ) . )

1/ Numbers without asterisks refer to columns of Table 5 and 6 (hosp1tal
model) The number 1819 54 is the 198Q.U.S. poRulatlon 17 years and
/above in hundreds of thousands. Columhg 3x4x5%. . .8 g1ve
‘morbidity in“rate units. By mu1t1p1y1ng the results of these columns

. by the population figure, rate is converted into actual cases of
disease. . . L]

~
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o CAPPENDIXT oy :
‘ ) " . BREDICTION OF CERTIFIED ADULT CARDIOLOGISTS ' R
- Coee o 1980 - 1990 ,
'-l . . . ‘J . ” ., ' . . Lo ’
: SRR o o o
Certified TN
. Adult - . - . _ 3 December 31
S C . Cardiologidts July 1 Attrition Total -
’ Year ___(Predicted) , Graduates (22) ., (Predicted) - -
1980 - 4,500, - [ w700 . 5,110
1981 5,110 . - +700 , 55705 o
: : . < S o i
1982 - 5,708 « - . +700 6,294 . ,
\ : o . _ N
1983: | 6,294 o +700 . - " .6,868 '
L . .o » . - X -
E 3 . . : - .
984 . . 6,868 - +700 137 7,431
1985 .t FO7y431. o w700 149 7,982
Y 1986 . 1,982 - +700 © 160 . 8,522
\ I . . . ’ N
1987 . 8,522 " 4700 170 9,052 Y
1988 9,052 #700 - 181 4,571
1989 9,571 +700 ° 191 10,080
. R \ ® : ' ) o~ . . »
1990 o0 10,080 : +700 .202 .. 10,578
R’ o | . . _ T . : }
/Source: American College of Cardiology, Ad'Ho_c Manpower Advisory Committee
N _ ) . f—ff——- Lk o _
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