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PREFACE

Beginning in June 1967, the National Heart and Lung Institute supported a
study conducted by the Sub~Board of Pediatric Cardiology of the American
Board of Pediatrics entitled “Evaluation of Pediatric Cardiology: Training and
Testing.” This study involving all of the diplomates of the Board of Pediatric
Cardiclogy had 3 major goals:

1. To define the professional roles and essential competence of the
pediatric cardiologist

2. To develop and evaluate approaches for assessing the competence
of the pediatric cardiologist, and

3. To determine the broad objectives of training programs in pedfatric
cardiology.

From the outset, the Board realized that professicnal competence in medical
education relevant to testing techniques and evaluatior. would be necessary

for the successful completion of the project, Accordingly, a sub-contract

for appropriate portions of the work was let to the Division of Research in
Medical Education, University of Southern California School of Medicine under
the direction of Doctor Stephen Abrahamson. The study, the first of its kind

of medical specialists, proved to be very successful as 93 percent of the
diplomates participated in various aspects. Subsequently, several papers

were published describing the findings of the study including an acssessment of
the manpower and training requirements in the field of pediatric cardiologyl /2.3,

It occurred to several of us involved in the study of pediatric cardiologists,

that the techniques utilized in it could be applied to other specialty groups.

As an officer of the American College of Cardiology, I realized how little we

in the College knew about our colleagues in adult cardiology. We knew rela-
tively little about their primary training in cardiology and how well this train-
ing was meeting their current professional needs. Such information seemed
vital to continuing educational programs such as those offered by the various
professional societies as well as the universities. lfost of us could only guess
what most cardiologists did with their professional time, and what they con-

l‘Po:v.tex'. J. T., et.al., "Analysis of an Oral Examination Used in Specialty
Board Certification, " ]. Med. Educ., 44:951, 1969.

2Ademus, F. H., et.al., "The Review and Revision of Certification Procedures
in Pediatric Cardiology, " J. Med. Educ., 47:796, 1972.

3Adams, F. H., et.al., "Manpower and Training Requirements in Pediatric
Cardiology, " Pediat., 51:813, 1973.



sidered to be gaps in their knowledge and expertise. No one could provide
us all of the names and addresses of the various training programs in cardiol-
ogy in the United States. Purthermore, nothing was known regarding the con-
tent, quality and duration of training offered by each of the {nstitutions, nor
how many training positions were available. Finally, it was apparent to us
that we needed much more information about the national and regional distri-
bution of cardioclogists if we were to be of assistance in "Building a National
Health-Care System"«,

With the above as background, the American College of Cardiology in April
1971, sought and obtained a contract with the National Heart and Lung Insti-
tute to conduct a stucy with the following specific purposes.

1. 7o define the current professional roles of the cardiologist.
2. To determine the objectves of training programs in cardiolegy.
3. To determine the current and future manpower needs of cardiologists,

4, To determine the current and future educational necds of cardiolo-
gists,

In order to provide the study with a broad base of expertise and orientation,
it was deemed advisable to establish an Advisory Committee under my chair-
manship consisting of indivicduals representing the major professional groups
interested ir cardiology. Accordingly, the following organizations agreed to
be represented by the individuals listed after each:

American College of Cardiology - H. J. C. Swan, M.D,

American Heart Association - Walter H. Pritchard, M.D.

American College of Chest Physicians ~ Alfred Soffer, M.D.
Association of University Cuardiolegists - W. Froctor Harvey, M.D.
Subspecialty Board in Cardiovascular Disease - Noble O. Fowler, M.D.

In view of the fact that the Division of Research in Medical Education (DRME),
University of Southern California School of Medicine, had been so successful
in assisting the pediatric cardiologists to obtain answers to their questions,
it was decided by the Advisory Committee to invite them (DRME) to assist in
this second study of adult cardiologists. Doctor Abrahamson and members of
his staff at DRME were already well acquainted with many of the terms, con-
cepts, and problems of cardiologists from the first study. Thus, they accept-
ed the invitation to assist the American College of Cardiology in conducting
certain phases of the study and a subcontract for appropriate portions of the
work was let to them.

Eventuaily two individuals on the Advisory Committee were replaced by others
from the same organization. Walter H, Abelmann, M.D. replaced W. Proctor
Harvey, M.D.; and Ray W. Gifford, Jr., M.D, replaced Alfred Soffer, M.D.

*Committee for Economic Development, April 1973,
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In the final phases of the study, the Advisory Committee received considerable
help and guidance from two additional individuals: Herbert N. Hultgren, M.D.,
Chairman, Subspecialty Board in Cardiovascular Disease; and Henry D, Mclntosh,
M.D., President-Elect, American College of Cardiology.

Throughout the ertire study, Mr. Robert C. Mendenhall, Associate Froject
Director, was the individual most resprusible for the development of the survey
instruments and for analysis of the data generated by them. Mr. William D,
Nelligan, Executive Diractor of the Ameri: -~ College of Cardiology, organized,
attended and contributed to all of the ms gs of the Advisory Committee,
Doctor Peter L. Frommer, Project Officer, National Heart and Lung Institute,
and members of his staff also contributed significantly to all phases of the
study.

Forrest H. Adams, M.D.
Principal Investigator
American College of Cardiology
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DATA SOURCES

Five data sources are used repeatedly in the tables and figures in this report.
Rather than describe them each time they are used, they are noted as a "Source
Number" on the particular table or figure. The sources and the assigned num-
bers are:

1. American Medical Association Physician Biographical File Statistics
related to cardiologists;

2. Initial Cardiology Survey - sent to all cardiologists;

3. Cardiology Professional Diary - a sample of cardiologists;

4. Cardiovascular Training Programs Survey - sent to 534 training institu-
tions of which 329 had cardiovascular training programs meeting study
criteria;

5. Cardiologists' Training Survey - a sample of cardiologists.

Other references to data sources and reference sources appear on the table
or figure with full notation.
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SUMMARY AND RECOMMENDATIONS*

1. The American College of Cardiology sought and obtained a contract with
the National Hoart and Lung Institute, National Institutes of Health, for
the following purposes:

o to define the current professional roles of the cardiologist;

o to determine the objectives of training programs in cardiology:

o to determine the current and future manpower needs for cardiologists;

v W datermine the current and future educational needs for cardiologlsts;

o0 to review and to prepare the results of the study in a form appropriate
for dissemination through usual professional channels and to make
recommendations to the National Heart and Lung Institute for improv-
ing the availability of manpower in this field.

The study began June 30, 1971, and was completed October 31, 1973.

2. The research methodology used in this investigation was very comprohen-
sive and included four different data collection procedures.

a. An initial classification questionnaire (Cardiology Survey):

This provided the baseline data regarding practice characteristics
against which information gathered later could be compared and from

which final decisions about sampling design for other studies could
be made.

b. A Jog-diary of activities (Cardiology Professional Diary):

This was used to obtain detailed information about cardiologist pro-
feasional activities. Parenthetically, we believe that it was the

most useful of the study instruments employed in the study of cardiol-
ogists.

c. A training experiences questionnaire (Cardiologist's Training Sucvey):

Cardiologists' training experiences and needs were described through
use of a questionnaire,

*in making thes2 recommendations, we do so fully cognizant of the fact that
significant changes were underway at the time the study was being done, the
effect of which has not (indeed, cannot) be estimated at this time,

o 12
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d. Training programs questionnaire (Cardiovascular Training Prcgrams
Survey:

Training program directors were asked to describe program conient,
objectives, capabilities and staffing, through a questionnaire.

The methodology used in this study, if revised periodically, would yield
a data base from which trends could be determined to assist in plenning
for the future.

3. There were 10,691 cardiologists in active practice in the United States
and approx!mately 1,000 in training in December, 1971. This gives a
ratio of 5.6 cardiologists per 100,000 population. Whether this is an
optimal ratio to be maintained in the future cannot be stated. Their
numbers seem to be distributed about equally between the Primary Car-
diologist (one who estimates that he spends 50 percent or more of his
professional time providing care for patients with cardiac problems) and
the Secondary Cardiologist (less than 50 percent). Approximately 70
percent are based in offices not in institutions. About 50 percent of all
cardiologists are certified in internal medicine and 10 percent certified
in cardiovascular disease.

Per population density, cardiologists are irregularly distributed, tending
to concentrate in-the metropolitan centers of the Northeast, Middle
Atlantc, and Pacific regions. These areas contain the large cities hav~
ing the heaviest concentrc::on of medical schcols. The East South
Central, West South Central, and West North Central regions contain
significantly fewer numbers of cardiologists per 100,000 population.

On the basis cof a cardiologist-to-population ratic of 6 per 100,000, it
is projected that approximately 4,600 more cardiologists are needed in
the next five years, The problem of maldistribution and some other
factors altering the projected needs are not reflected in that projection.

4. Pour general profiles of cardiologists were identified on the basis of
types of activity: PFrimary Non-Institutional; Secondary Non-Institutional;
Primary Institutional and Secondary Institutional. Clearly, certain ac-
tivities overlapped from one category to another, but the general activi~-
ties appeared to differ to a degree sutficient to justify separation. These
four divisions of cardiologists described by the survey can perhaps be
identified by more appropriate terms than Institutional or Non-Institution-
al, Primary or Secondary. That is, the group of Non-Institutional Primary
Cardiologists may be looked upon as Clinical Cardiologists, while tha
Secondary Non~-Institutional Cardiologist is usually the Internigt-Car-
diologist. The Institutional Primary Cardiologists devoting more than
50 percent of their time to problems of cardiovascular disease would
likely include a substantive proportion of Cardiac Specialists, while
the Institutional Secondary Cardiologists might include both the

o 13
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Academic Cardioloqist and those physicians collected under “"other" who

might Lave an infrequent occupation, for example, cardiac rehabilitation.
A brief conceptual description based upon the data of this study of func-

tions and activities of these four caiegories of cardiologists is described
in the report.

There are 329 programs in the United States which offer at least one year
of organized training in cardiology within an approved internal medicine
training program. These programs have an average of four trainees per
program. Approximately 711 trainees completed their training in 1972
and 791 trainees did so in 1973.

Training facilities in the United States have expanded over the past ten
years and, based on training directors' estimates, will continue to do
so. It is possible to accept 58 percent more trainees during the next
five years. Clearly, to achieve this would require increased funding.

A shortage of staff members presently exisis in many training programs.
Twenty-nine percent of programs have an average of two staff positions
budgeted but unfilled - a total of approximately 150-180 positions. If
training programs expand over a five-year period (1973 to 1978) to in-
crease the number of trainees by 58 percent, an average of 2.6 additional
staff members will be required for each program. This is an increase

of approximately 800 to 850 new staff members.

The present system for training of cardiologisis in the United Statas
should be continued, taking into account the recommendations of the
Subspecialty Board of Cardiovascular Disease.

Pederal support for training certain groups of cardiologists, particularly
the Academic Cardiologist (Secondary Institutional), should be continued
at a rate commensurate with population changes and related demands for
tratned cardiologists.

The cardiology training needs of internists and generalists (Secondary
Non-Institutional) should be continually evaluated and their training
within programs of internal medicine modified accordingly.

Programs need differentiation as to which of the four types of cardiolo-
gist is being trained, with the numbers trained adjusted to geographic
area needs. This implies a level of program planning not currently
practiced but one which, nevertheless, is required if the minimum ratios
of cardiologists to population are to be realized.

Directors of cardiology training programs should receive continuing in-
formation as to the needs of their graduates, including a copy of this
study report, a report from the American Board of Internal Medicine re~
garding areas of deficiency in carcicxascular training based on the
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results of examination of their trainees, and an annual meeting with the
other directors of similar programs.

6. The continuing educational needs of the cardiologists are currently varied
and diverse. They appear to be influenced by (1) the type and content
of his original training and (2) the role and age of the cardiologist. In
the future, continuing educational nzeds will be influenced by (1) the
role of certification in a national health care system, (2) regional con-
siderations, (3) advances in medical knowledge, and (4) stable funding.

7. The standards for cardiovascular diagnosis and surgical centers developed
by the American Haart Associaton and the Inter-Society Commission for
Heart Disease Resources should be implemented.

8. This study provides, for the first time, data which furnish an estimate
of present and future manpower needs for cardiologists in the fields of
patient care, teaching, and research within the United States. The
data collected provide a description of the current practice of cardiology
and identify deficiencies in existing training programs in cardiology.
Further, this study projects the future activities of the cardiologist, and
thus will aid in p'anning training experiences for them, The data collect-
ed should be of value to individuals, hospitals, universities, govern-
mental agencies, and voluntary health agencies which are concerned
with providing administrative, financial, and educational support for
training programs in cardiology, and which require cardiologists for
patient care, teaching, and research activities.

Full Tt Provided by ERIC.
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CHAPTER 1
DEVELOPMENT OF THE STUDY

Forrest H. Adams, Stephen Abrahamson and Robert C. Mendenhall

BACKGROUND TO THE PROBLEM

Cardiovascular disease, particularly atherosclerosis, represents today the
greatest and most important health problem in the United States as well as in
many parts of the world. Cardiovascular disease accounts for over one-half
the deaths in the United Statesl. Every American male at age 20 has one
chance in five of having a heart attack (usually myocardial infarction) before
the age of 60. It is estimatcd that over 14.6 million American adults have
definite heart disease and an additional 13.0 million huve suspected heart
disease. This represents 24.9 percent of the adult American populattonz.

Each year approximately 200,000 of the heart disease deaths occur in persons
under the age of 65 with men affectod 3.5 to 1 as compared with women®.
Thus, unfortunately, this disease often appears during the most productive
years. It has been stated that the cost of disability in patients surviving
coronary disease is in excess of 4 billion dollars per year3 . It is obvious
that the totai loss to the nation is incalculable. Based on our present knowl-
edge, it is a realistic premise that cardiovascular disease will increase in
this country rather than decrease.

Recently introduced methods in the diagnosis and treatment of cardiovascular
diseases are effective only if skilled physicians and other personnel become
available to deliver optimal health care. It is obvious that support for teaching
and research activities must proceed in parallel, Urgently needed was an
evaluation of manpower requirements in cardioloqy to make these benefits
available to all.

The officers of the American College of Cardiology realized how limited our
knowledge was regarding cardiologists: their training; their cont!nuing edu-
cational needs: iheir roles and their competencies; their locations and types
of practice. Furthermore, there existed no complete list of training programs
available in cardiology in the United States and thus the content, quality,
duration of training, and number of positions offered was unknown.

1 yital Statistics of the United States 1967. Vol. 2, Part A, 1969.

2 Hoart Disease in Adults, United States, 1960-62. PHS Publication No. 1000.
Series 11, No. 6, September 1964,

FRIC 3 Felton, 1.8, and Cole, RE, , Circulation 27:957-962, 1963.
[RRoi o povides o Evc o 16 N
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For the above reasons, the American College of Cardiology sought an? «btained
a contract with the National Heart and Lung Institute, National Instiiutes of
Health for the following purposes:

o To define the current professional roles of the cardiclogist:
0 To determine the objectives of training programs in cardiology:;
© To determine the current and future manpower needs of cardiologists;

0 To determine the current snd future <..ucational needs of cardiologists;
0 To review and to prepare the re=-:.its of the study in a form appropriate
for disscmination through usuc . professional channels and to make
recommendations to the Nstional Heart and Lung Institute for improving

the availability of manpower in this field,

The study began June 30, 1971 and was completed October 31, 1973.

ORGANIZATIONAL AFPRCNACH TO THE PROBLEM

In its proposal to the National Heart and Lung Institute to conduct a compre-
hensive study of .ardiology training and manpower requirements, the American
College of Car<iology recognized that such a study would be most affective

as a blueprint for change if it had a Principal Investigator and an Advisory
Committee whose members were broadly representative of major societies and
organizztions concerned with cardiovascular disease. The Advisory Committee,
thus, included members from each fo the following organizations:

American College of Cardiology

American Heart Association

American College of Chest Physicians

Association of University Cardiologists

Subspecialty Board in Cardiovascular Disease
Furthermore, it was part of the overall project plan from its inception to con~
sult with the American Medical Association and the American Board of Internal
Medicine as the study progressed for advice in certain areas and for infor-
mation which might enhance the study.
The American College of Cardiology sought a research organization which had

worked in the physician manpower and assessment area previously and chose
the University of Southern California School of Medicine's Division of Research

rRiC 17
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in Medical Education (DRME) as its principal research resourze because DRME
had performed a similar study of pediatric cardiolcgy. Indeed, the overall
research plan proposed was developed jointly by the American College of
Cardiology and DRME.,

ORGANIZATIONAL RELATIONSHIPS

Conceptually and in actual fact, the American College of Cardiology through

its Principal Investigator had responsibility for the project throughout the
developmental, implemantation and analysis phases. The Advisory Committee
participated in survey instrument design, provided counsel regarding the number
and types of cardicologists and/or institutions to be included in each study phase
and recommended the level of anaiysis which each of the studies received.

The Advisory Committee did so in recognition of the fact that after the data were
collected, it was their responsibility to generate substantive evaluative state-
ments and conclusions.

Following the agreements reached with the American College of Cardiology’s
Principal Investigator and the Advisory Committee, University of Southern ~
California’'s DRME Cardiology Project Staff under a subcontract designed the
studies, tested the instruments, conducted the studies, and provided the data
deemed most appropriate to the ultimate study tasks. Thus, while the data

were obtained by University of Southern California‘'s DRME irom study designs
which they developed, the ultimate responsibility for the study's interpretive
conclusions and recommendations were the American College of Cardiology’s.

STUDY POPULATIONS

For the purposes of the study, cardiologists were defined as all physicians who
were one or more of the following:

o Physicians listed by the American Medical Association as having
either a primary or secondary specialty interest in cardiovascular
disease;

o Fellows of the American College of Cardiology:;

o Fellows of the Council of Clinical Cardiology of the American Heart
Association;

o Diplomates of the Subspecialty Beard in Cardiovascular Disease.
e
(Radiologists, surgeons, pediatric cardiologists, and pathologists
were excluded even if they met one of the criteria noted above.)

. 18
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It was recognized that such a listing of cardiologists would be quite redundant;
however, one study objective was to identify all cardiologists and therefore
the redundancy was acceptable. The resultant roster ¢f 12,175 cardiologists
in active practice, training, and retired included 10,681 in active practice of
whom less than 3 percent came from sources other than the American Medical
Association's listing.

Training Programs were defined as full-time cardiovascular training programs of
at least one year's duration. This definition was developed during the study
when it became apparent that there were no listings of cardiovascular disease
training programs and there were no criteria for determining which of the
training programs offered the variety and depth of training experiences which
might reasonably prepare a physician for certification in cardiology.

The source listing for training programs was provided by the American Medical
Association and consisted of all institutions in the United States with approved
residencies in Internal Medicine. It was assumed that very few cardiovascular
disease training programs would be found in institutions which did not have an
approved training program in internal medicine. This study included 329 in-
stitutions involved in cardiovascular disease training.

STUDY FOCUS AND METHODS

The major information in this study was sought from all active cardiglogists

and al) cardiology training programs in the United States. The cardiologists
were ultimately divided into a8 number of subgroups for various types of analyses,
Two major groups were empirically defined as Primary Cardiologists (those
practicing cardiology more than 50 percent of their time) and Secondary Cardi-
ologists (those practicing cardiology less than 50 percent of their time). The
Advisory Committee also agreed to examine secondary data, (i.e., that which
was not generated by the investigations), in those instances where such data
could reasonably enhance their recommendations.

The methods employed in the investigation were proven behavioral science
techniques: questionnaires; log-diaries; content analysis and interviews. The
specific study designs which were used most successfully involved questionnaires
and a log-diary. The latter, as conceptualized, is an instrument uniquely

suited to this type of study.

STUDY DESIGNS

With a major study premise being that those who provide services to patients,

perform research, provide teaching, and design and carry out the training pro-
grams are the best possible source of data regarding both current practices and
immediate and future needs, 8 research plan was developed which drew almost
exclusively on these individuals and institutions for data.

ERIC 19
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The cardiolegists participated in three study phases:
1. An initial classification questionnaire to all;
2. A log-diary to a stratified random sample;

3. A training experiences and needs questionnaire to a stratified random
sample.

All cardiology training programs participated either through completion of a
detailed questionnaire or through an interview conducted by telephone.

Detailed study design considerations will be discussed in the next chapter.

Our investigations generated much informstion regarding training programs which
exceeded the needs of the Advisory Committee. A data base was created which
could profitably be exploited more than this study required.

STUDY DESIGN PROCESS

At the very beginning, the Advisory Committee participated directly with the
University of Southern California DRME Project Staff in the identification of

the appropriate areas of investigation for each of the study phases. The Project
Staff then developed an initial set of questions for obtaining the information.
The questions were reviewed and altered by the Advisory Committee and the
NHLI Project Officer and then the particular study insirument was given its
final format. Upon completion of this review, the particular instrument with its
sampling rationale was sent to the federal Office of Management Budget (OMB)
for their internal review and assignment of a survey control number. OMB also
had recommendations which were incorporated in the final design.

While the preceding may sound unduly complicated and complex, it had the
positive effect of involving all interested parties {n the details of the survey
design process. The process consumed many months and required preparation
of several drafts of each study instrument.

SUMMARY

This study provides, for the first time, data which furnish an estimate of present
and future manpower needs for cardiologists in the fields of patient care, teaching,
and research within the United States. The data collected provide 8 description

of the current practice of cardiology and identify deficiencies in existing training
programs in cardiolegy. Further, this study projects the future activities of the
cardiologists, and thus, will aid in planning training and experience for them.

The data collected should be of value to individuals, hospitals, universities,
governmental agencies, and voluntary health agencies who are concerned with pro-
viding administrative, financial and educational support for training programs in
cardiology, and who require cardiologists for patient care, teaching and res earch

activities. | 20
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CHAPTER 2
STUDY RESEARCH DESIGN
Robert C. Mendenhall, Stephen Abrahamson, Roger Girard and
Francis Y. K. Lau

The research objectives (discussed in the preceding chapter) and a series of
related research questions established the general churactaristics of the over-
all research design. In the area of manpower or training requirements, the
following information was considered essential -~ particularly those factors
relatad to the cardiologist's actual practice:

o the type(s) of patients treated and their cardiovascular disorders;

o the methods employed in patient treatment and management;

o the degree to which the particular practice involved research and/
or teaching and the topics of that research and/or teaching;

© the relative allocation of cardiologist time to the range of profes-
sionally-related activities (as the cardiologist defines them);

0 whether the preparatory training and continuing educational oppor-
tunities are considered adequate by the cardiologists;

o whether the supportive facilities (personnel aiad equipment) are
considered adequate by the cardiologists;

o the practice areas in which the cardiologist feels his training was
(and 31s) deficient;

o the asgsessment of manpower adequacy and needs by cardiologists
and training program directors.

In the training programs area, the study focus was on:
o characteristics and content of training programs:
¢ qualifications of training program staffa;
0 resources to support training programs;
¢ the current and anticipated trainee graduate rates;

¢ continuing educational programs.

ERIC .21
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Two study designs were developed and used to obtain information in each of
the areas enumerated,

Each study was conceptualized as an integral component of the total research
design. Certain descriptors from one study were carried to another, either in
identical form or in a form which could be converted to the previous form. This
was done to permit comparisons between responses of the same participants
to common questions asked in different study designs. This connection was
strategically important methodologically (and just as important empirically)
because it permitted refinements to estimates which would not otherwise have
been possible. The application of this linked approach will be notad in the
discussion of log-diary findings compared to classification gquestionnaire
findings and in the analysis of the proportion of cardiologists certified in
1973 compared to 1971.

The relaticnship of specific study methods and designs to the study's objec-
tives and research questions is shown in Figure 1. The column, "Advisory
Committee"” denotes both an information source and the source of final inter-
pretation of study findings.

CLASSIFICATION CRITERIA AND ANALYTICAL VARJABLES

The studies of cardiologists and the institutions which train them suggested
certain characteristics which were useful indices of differences and of com-
monalities in terms which were relevant to either cardiologist profiles or
training program profiles. The appropriateness of selection of variables would
appesar to be intuitively obvious in some instances; for others, the rationale
for selection is not so apparent. All variables included in the final analyses
were chosen only after extensive analysis demonstrated that they did, indeed,
provide the desired discrimination,

The Advisory Committee and USC DRME were aware of general differences in
types of practices and of some of the factors which contributed to those dif-
forences. This awareness led to the initial dichotomy of "Primary Cardiolo-
gist” and "Secondary Cardiologist” and the differentiation as to type of
practice which employment arrangements would describe. Ten variables

which describe cardiologist practices and four which describe training programs
were used as primary study classification and analysis variables. By "primary
varisble"” we simply mean that the variable was used in one or more major
analyses as one of the dimensions considered.

The primary variables used in cardiologist analyses are listed below.

o rtion of Time to Cardicl
o Certification and Membershi
ERIC , . 22



20 FIGURE 1

STUDY OBIECTIVES RELATED TO
CONTRIBUTING DATA SOURCES ARD STUDY DESIGNS

——

Informaticn Sources

Study Objectives
end
Related Research Questions

i

Secondary
ces
Initdal CD
Survey
Diary
Training
Programs

Programy
Iirectors
Adviscry

| Committee

L - g

DEFINE CURRENT PROFESSIONAL
ROLES X X

Professional activities

Total time to professionsl activities

Total cardiology professional time

Number of patients seen

Number of patients with cardiae
diagnosen

Number of patients without cardiac
dlagnoses

Matient demography

Tyrelogy of cardla¢ conditions

Tyrolegy of non-cardiac conditions

Patients seen as & consultant

Patients whare cardiologist is
primary care physicien

Index of cardiologlst skills =

Cardiologist’s use of time x

Cardiologist’s optimum Ume use

Cardioleogist's preparotion and
cartifications regarding services ' = = n

Propertion of candiac population to ’
be seen by candiologists

Professional roles description

Nxn X
X Kxax X

DETERMINE TRAINING PROGRAM

OBECTIVES X X
Identtfy tratning programs F ]
Distribution and number of programe 4 =
Progrom characteristics F x
Pregrom plans and objectives =
Taining program assessment | =

”

DETERMINE CURRENT AND FUTURE
CARDIOLOGIST MANPOWER NEEDS X X X X

»

Distribution of cardiologists
spaciaity, practice, age,
centification status x E 3 = =

Number of cardielogists trained ]

Number of cardiologists in tratning

Future training plans =

Optimum cardiologist population
ratios =

»

DETERMINE CURRENT AND FUTURE
CARDIOLOGIST EDUCATIONAL NEEDS X X

Cardiologist’s essessments =
Tining director's assessmenta n
Evalustion of assessments

X denotes fnformation obtatned trough the source chacked
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o Practice Mode or Employment Arrangements

o Age: Chronological and Related to MD ifications
o Medical Service Community Size

o Distance to Care

o Patient Sources (Own Patient versus Referral

o Professional Time Commitments
o tient Diagnoses as or Secondary Cardiaec Condition
o Geo hica n of Cardiologist's ctica

The primary variables used in training program analyses were:
o Size of Tra s (Number of Trainees

0o Usual lenath of Training Programs

o Required Time in Programs by Program Length in Months

o > a al location

THE TOTAL STUDY DESIGN

This will be discussed by phases. For the most part, the phases actually
occurred in the sequence discussed. Those related to cardiology studies will
be presented first. Those pertaining to the study of cardiovascular training
programs will follow. The rationale for selection of primary study variables
has been presented in earlier sections and will not be repeated again.

PHASE ONE: DEFINITION OF THE STUDY POPUIATION

The American Medical Association’s Physician Biographical File listing of
physicians who classified themselves as either “"primary" or "secondary” in
cardiology constituted the master file against which all other files were check-
ed. Only the AMA file was available in a computerized tape format; all others
were printed or typed lists of members. Exhaustive checking of the non-AMA
sources identified approximately 300 additional board certified cardiclogists
(Internal Medicine or Cardiovascular Disease) whose names were not in the
AMA file. Normally, the fact that the AMA file contained 97 percent of all
names used would have justified using this file alone. However, with the
requirement for the investigation being to identify all cardiologists and to
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identify those who were certified, the research of other files was justified.

Number of Cardiologists

All data related to numbers of cardiologists were adjusted to the counts as of
December, 1971. This was done to obtain the most acourate possible esti-
mates of manpower at the end of a calendar year. There were 12,175 cardiol-
ogists potentially eligible to study. This number included physicians identi-
fied by the AMA as retired and in-training as well as thoge in an active prac-
tice status, Since both retiroment and in-training are statuses subject to
change, the entire eligible population was contactad in the initial survey
study phase,

PHASE TWO: IDENTIFICATION OF CARDIOLOGISTS BY TYPE AND ACTIVITY
STATUS - INITIAL CARDIOLOGY SURVEY

Study Objectives

The primary purpose of this study phase was to determins the strata within
the specialty practice which should be studied in depth. To accomplish this
it was necessary to obtain patient care, research/tsaching statistics, and
cardiological procedures and activity statistics which positively correlated
with type of specialty and practice. The factors noted in each of these areas
as related to specialty and practice were expected to define the types of
cardiologists for subsequent studies.

The secondary purpose of the study was to determine the geographical distri-
bution of cardiologists by specialty and other related factors such as age,
types of certification and practice arrangements. These distribution statistics,
along with the data provided by the AMA regarding cardiologist location, would
be used to answer the question, "where are cardiologists practicing ?"

Since the interest was ja what cardiologists actually do, then differences
within that group had to be known before selecting a smaller group for detajled
study. Factors to be considered included (1) physician’s type of practice,

(2) his relative time commitments to the specialty, and (3) on an overall basis,
how his time is committed among patient care, other professional, and non-
professional activities. The Initial Cardiology Survey provided these facts
and established a basis for stratification for analyses and subsequent studies.
This study also described the potential service population, defined whether
the individual physician was primarily a referral practitioner or not and in-
dicated how long he has been in practice. Each of these indices is important
in an assessment of cardiology as a medical specialty.

©
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Study Questions

The study obtained information in the following areas:
o time in primary and secondary specialty
o year received medical degree
o an estimate of the population within the cardiologist’s service area
o professional time in general activity categories
o patient sources and distances patients travel
o employment arrangements

o performance of selected cardiological activities

Survey Instrument

The Initial Cardiology Survey, designed as a classification questionnaire, was
a one-page form which could be completed in approximately 15 minutes, It
was pre-tested for clarity and utility with physicians whose practices covered
the range of practice types expected within the surveyed population. Pigure 2
is the survey form used in this study phase.

Study Strata

Sampling might have been employed with this study but was not because of an
interest in obtaining the widest possible response (1) as evidence that all
cardiologists had been given the opportunity to participate and (2) to increase
the confidence in the estimates which would be made regarding actual geograph-
{cal location of practicing cardiologists.

Field Study Procedures

Three contacts were made with the surveyed population through first-class
return-postage-guarantsed mailings, Different covering letters and different
colored forms were used in each matling. This study phase extended from
December 16, 1971 to April 6, 1972, The return rates by mailings were:

40 percent from the initial mailing;
28 percent from the second mailing;

o 9 percent from the third mailing.
ERIC b.. 26
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TNIs shart guevay form will provide 8 messvre of how cerdtology Ie peacticed nationelly end give the nesded
indicetors for othat phases of tha Cardinlogy Menpower Study. Piease

anewer all questions, INCIudIng your baat estimate of numbere oF percent whan asked. Thenk you for vour halp,
NAME ATRERY,

CImY, STATE St CODE
YEAR YOU RECCIVED MD

YOUR MEDICAL SFECIALTISR .
Mtmary Spectenty. Becondsry Speacielty,
Yoore of Practioe )n Frimary Spacieity, Yoors of Practice in Sacondary Specielty,

| Time linw Spent In Thie SPectelty, % Time Now Speat in TMe Spectelty_

YOUR MEDICAL SERVICE COMMUNITY
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radius of your oflice ? (Plesse chock 2atianta who live within the distances indicsted
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Total 100%

AEGARDING YOUR PROTESSIONAL TIME AND HOW IT I8 COMMITIED. Plesse gplimale the Jo1a) Retopnt Dy CONRECEY
end the portion of that total which goes 1o pacdjology sppiications .

Peroant of Total ferosnt of Activity
Professional Time Time Applisd ©
Direct Patient Care = ot Savolving resesrchNsaching
Medica) Moseerch = lavolving patisnt care —e e ——
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Medics! Teachiag « pot tnvelving patient care —_— TR of
Mministrative {clfice, comuittsqs, statl member Activity Time® pay
exscutive ofgsnizetion, etc.) e bo up to 100N
Frofensione) (journals, mestings, pepers, ote,) T

Houre por Wesk Devotad to Medical Activities 1f not cumrently profesaionally sctive, ctack - ano

YOUR PATIZNT SOURCER. During the pogl three monthp,  YOUR EMPLOVMENT ARRANGEMEINTS. Severs)

what proportton of your cardiec patients came from: employment arrangemants may be rnvolved In
your practice. Plesse eptimate your involvement
ia each:
foutce Percens Empioyment Arcangement Dercent of Time
Within yousr own prection — Sell: "scio® ————
Mefesved by other phyetciens — 8elf: Pertnarship or other
RORGIOVD SITAAGERONE —
Referved by your own patients o
Grovp —
Referrod by themeslved, family
or biteads — Hoapitsl: say type ——
Raforred Ly an agercy (insursnce Medical Schood —pa—
company, unlon, eto,) —narme—
' Othar Cmployment (Bpecify):
Other (Specify):
Tota) 100% Total 100%

CARINOLOGY ACTIVITIES. Do you participets in or perform eny of the [oflowing:
{CHEex (¥ ALL THAT APRLY.)

Oftice cumsuitant for cardiac pettentsseees () Hospital coronary care uait coasittse-~= ()

Otlice £CG Avader (9] Candinc d1sgnostic roentgenogrephy-eo-= ()
Hospital consultant ki cantiso petlasts- () Cardisc calhatarisation seeascacascene (0}
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Response Rates and Characteristics of Respondents

Table 1 summarizes the response statistics for this survey and indicates the
numbers that were not usable and for what reasons. This table notes that

77 percent of all eligible cardiologists responded;
80 percent of the active cardiologists responded;

68 percent of the active population provided returns which were used in
the study analyses. .

The table, read from left to right, gives the type of cardiologist in broadly
descriptive terms and the overail number for each type in the portion labeled
»Cardiology Study Population.” In the rows of figures which follow, the
percentages relats to the total number for each stratum. Thus, 8053 ques-
tionnajres were received from the non-federal active physicians for a response
rats of 80.2 percent; losses due to "non-use” factors reduced the number in-
cluded in the analyses ("Use" column) to 6884 (68.6 percent) and the true
non-respondents for this type of cardiologist amounted to 19.8 percent of the
total. It is also evident from the "Active Subtotal” column that the response
rate was 80 percent; non-use rate was 11 percent; use rate 68 percent and
non-regspondents amounted to 20 percent.

The lower half of this table accounts for those cardiologist strata of only per-
ipheral interest to the study. The survey form was not designed for the prac-
tice situation or interest of those cardiologists except for the “In Training"
stratum or the “Retired” who might have regsumed active practice. The numbers
associated with each "Cardiology Study Population Strata“ wers obtained ex-
clusively from the secondary data sources used to defino the eligible popula-
ton. Those associated with the column, “Non Respondents,” are also from
the secondary sources. The "Respondent Classification” numbers describe

the questionnaires recejved and, therefore, reflect an updated cardiologist
practice classification. Some known shifts in classification occurred:

o 63 “in-training” cardiologists responded as active;

o 56 cardiologists were reported as deceased -~ 46 from the "retired”
group;

o an unknown number of “active” cardiologists responded as “retired” -

probably at least as many as those noted above for "in-training"
shifts.

8 in Estim Attributable amplin

Since the entire population of cardiologists was surveyed, sampling error, per
se, is not an issue. However, prior to considering the effects of non-response,

ERIC . 28
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TABLE 1
CARDIOLOGIST STUDY POPULATION STRATA BY
RESPONDENT CATEGORIES
Cardiology Study Respondent
Population Classification Non
A Respondents
Type Number Received | Non-Use* | Use

Non-Federal 10,040 8053 1169 6884 1987
(active) % of type (100.0) (80.2) (11.6) (68.6) (19.8)

Federal 651 472 53 419 179
(active) % of type | (100.0) (72.5) (8.1) (64.4) (27.5)

Active Subtotal | 10,691 8525 1222 7303 2166
% of Subtotal (100.0) (79.7) (11.4) (68.3) (20.3)

In Training 1042 571 147 424 471
% of type (100.0) (54.8) (14.1) (40.7) (45.2)

Retired/Deceased 411 262 56 206 149
% of type (100.0) (63.7) (13.6) (50.1) (36.3)

Osteopath** 31 0 0 0 31
% of type (100.0) ( 0.0) ( 0.0) ( 0.0) (100.0)

%

TOTAL
% of Total

12,175
(100.0)

9358
(76.9)

1425
(11.7)

7933
(65.2)

2817
(23.1)

*Non-Use includes:

Deceased

Non-deliverable (active)
Non-usable (active)
Non-usable (training)

56
748
474
147

**Qsteopathic physicians were not surveyed.

ERIC
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it should be noted that if the 7303 questionnaire respondents were assumed

to constitute a random sample of the 10,691 active cardiologists, the sampling
error (standard error for estimating population psicentages from sampling per-
centages) would be less than one-half percen:,

Achieving an 80 percent response ,': from the active cardiologists effectively
eliminates error attributable to 2 ¢ Jling. The question remains: "Are there
characteristics attributable to </ . 20 percent who did not respond which should
be taken into account before & acluding that the respondents truly represent
the total population?® Tha ata provided by the AMA on the entire physician

‘file were examined in comparison to those cardiologists who responded to

the survey. Table 2 rr:- ants one of the comparisons made for cardiologists
by age groups. Difiv- aces in the two populations would be expec ‘ed in
either the younger. . group (cardiologists still in training or just completing
training) and ths < der age group. From inspection, there are no important
differences in 't - age groups for the entire population and those achic7ed
through res: .i:’ants to the survey.

Geogra; ‘-l distribution is a factor of considerable importance to the study.
To what extent do the respondents actually reflect the distributions for the
tota’ * pulation? Table 3 presents the data to assess potential differences.
Thé < pper portion of the table gives frequency distributions for all active
¢ Jdiologists first, as a total of all cardiologists by primary or secondary
Jmmitment; second, as.percentages within each census division for the active
practice cardiologists who responded and those who did not. Comparing the
percentages for the two, the Middle Atlantic responded a little below the pro-
portion they represent nationally and the two west divisions responded a little
above their national proportions. The differences, however, are very small.

The lower half of the table presents Primary Cardiologists as a total and as
respondents and Secondary Cardiologists in the same format. The differences
between population and respondents for both Primary and Secondary Cardiolo-
gists are negligible. .

We conclude from this table and Table 2 that the cardiologists who responded
adequately represent the total population of cardiologists at the level of
differentiation to be used in the study.

nfidence Associated with stima £ 10,691 Active sts

The totals for active cardiologists (10,691 with 5661 Primary and 5030 S8econ-
dary) are acourate within one or two percentage points for a count as of

- December, 1971. The factors contributing to this assessmen: are as follows,

.. <0
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| TABLE 3 .
m " DISTRIBUTION OF KATION'S CARDIOLOGISTS:
m SPLCIMLTY BY CINSUS DIVISION
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o The AMA data were accurate within three or four percent with dif-
ferences primarily in the classification of practice status for the
young cardiologist or the old cardiologist.

o Analysis of cardiologist distributions based on the Initial Cardiology
Survey data and the AMA data indicatad 979 cardiologists in training.
The survey to training program directors (discussed as Phase Five)
identified 970 in training at this same time period.

o A total of 56 cardiologists were reported as deceased. This could

be off by as much as 100 percent and still result in a difference of
Only 56.

o Those who actually are retired might be more numercus than reported.
About 50 percent of those ovar 60 responded. Assuming that one-
fourth of those who cid not respond should be classified inactive,
the over-estimate due to this factor would still be only about 100.

o The cumulative effect of the most extreme possible error to consader
{s about 150 too many in the active classification category. This
amounts to an error of less than 2 percent.

Table 3 provided frequency distribution data for all cardiologists by Primary
and Secondary Cardiologist in various combinations. It is a basic table
used in the Advisory Committee discussion of manpower and provided the
base for subsequent selection of cardiologists for specific studies.

It is extremely important to keep this table in context. The distributions are
pertinent only for the time period when the data were obtained. FProjections
from this basic table must take the lapsed time interval between December,
1971 and the projected date into account. Changes in total numbers, in pro-
nortions of Primary and Secondary Cardiologists and in actual age composition
will occur with the passage of time. The relative proportion of younger car-
diologists entering their active practices and those leaving active practice
will alter the age distributions. The concluding section in this chapter dis-
cusses projection factors and provides an estimate of the number of active
cardiologists at year-end 1973.

PHASE THREE: LOG-DIARY STUDY OF PROFESSIONAL ACTIVITIES - CARDIOLOGY
PROFESSIONAL DIARY

General conceptual design for this study was initiated in pérallex te similar
activities for the Initial Cardiology Survey. A log-diary of professional astivi-
ties was an integrai study phase in all project planning.
The log-diary was designed to obtain:
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o precise measures of time committed to professional activities
described in the cardiologist's own words;

o precise measures of time devoted to each patient transaction and
to teaching and research as they occur;

o essential data to generate patient profiles which by (1) their re-
ported frequency or (2) the methods employed in patient management
associated with patient problems, might suggest potential training
area;

o assessment of the extent to which the cardiologist is practicing as
a specialist or generalist through analysis of his patient statistics
regarding clinical problem, referral and time;

o comprehensive statistics (by type of cardioclogist) on the incidence
of cardiac and non-cardiac disorders within practices for those
physicians classified as cardiologists;

o indices of types of teaching and research activity for types of

cardiologists;
o information to validate data obtained through the Initial Cardiology
Survey.
Survey Instrument

The instrument in use demonstrated the feasibility of having physicians with
large patient-load practices keep (1) detailed records regarding each signifi-
cant event which occurred during a professional day ang (2) very detailed
infrrination of a diagnostic, treatment, and management nature. With the ex-
ception of the "Activity Overview" section - a general activity summary sec-
tion for recording all types of professional activities - all significant data
regarding the various patient transactions were recorded in symbol form by
selecting from a set of classification categories, Similar specificity was
obtained regarding the physician's teaching and research activities,

The 364 participating physicians recorded more than 20,000 patient transac-
tions over a five-day period. It is believed that this detailed level of record-
ing was due to the logical structure of the survey form, organized in five sec-
tions, with each section in the sequence which was most likely to apply to
most participants. Furthermore, the sections were color coded and of ircreas-
ing page width so that the physician could easily move from one section to

4 another, depending on his recording need. The entire log~diary was limited

* to a size which fit conveniently in a man's suit pocket (or white lab coat) so
that it could be carried easily. The recording categories were carefully re-
viewed by DRME's advisory committee and tested in a variety of field practice
situations before the forms were actually considered satisfactory.

ERIC 4
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The participants were given (1) detailed instructions regarding completion of
the log-diary and (2) a sample diary with "typical” entries for each of the
sections. The sample diary not only illustrated what might be appropriate as
an entry; it also established a "standard” for recording which was adhered to
by most of the participating cardiologists.

The level of detail requestad was established by the Advisory Committee who
were not gatisfied with merely knowing that a patient was "seen" during a
spocific time period for cardiac or non-cardiac reasons. Their desire was to

be able to identify each patient by (1) age, (2) sex, (3) ethnicity, (4) distance
traveled to care, (5) whethar the patiant was a new one or an old one, and (6)
whether the physician considered the patient as his "own" or treated aftar
roferral. Similarly, specificity was desired for the diagnostic conditions where
the interest was in creating a disease-specific profile which included both non-
cardiac and cardiac cdisorders and further indicated which was primary - the
cardiac or the non-cardiac. Fourtsen non-cardiac and nineteen cardiac pro-
blems were provided to the cardiologist for his use in describing his pationts
and each was assigned a number to be used in the recording. The treatment
and/or disposition was relatively gross, consisting of only eight numbered
choices. The cardiologist was instructed to use as many of the non~cardiac,
cardiac, and treatment/disposition choices as were appropriate to each patient.

The interest in detailed data regarding dianostic testing necessitated the use
of a special form for this purpose. Some redundancy was created by this form
since the physician would record “orderad tests" on the summary patient care
form and then provide the detaila regarding those tests on the laboratory and
disgnostic test form. Ideally, the two forms might better have been combined;
however, the design constraint to make the overall form simple to carry wher-
ever the physician went required a separate sheet. As with the patient diag-
nostic and disposition form, this laboratory recording form permitted recording
seventeen different diagnostic tests and, through a letter symbol, the physi-
cian's role in each of the tests recorded. Selected patient descriptors were
included on this form to assist in linking the two sets of patient related data.

Alphabetic symbols were employed in both the teaching and research forms to
describe the salient characteristics of these activities. In addition, a brief
descriptive phrase regarding the activity was obtained.

PLAT |

Figure 3 illustrates the five recording forms (without showing the full page
allowed for recording). These are, in order from the top, forms for (1) Activity
Overview, (2) Patient Care, (3) Laboratory, (4) Research, and (5) Teaching.
When 1t is remembered that each number or letter designates what would other-
wise have been a descriptive phrase, the richness of the data which this study
instrument obtained becomes apparent. Of equal {mportance from a methodolog-
ical and cost point of view is the fact that such "pre-coded"” data are in a for-
mat which only has to be checked for legibility prior to preparing the data for
computer processing.
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FIGURE 3
LOG-DIARY RECORDING FORMAT

USE FOR ALL ACTIVITIES EXCEPT FOR DETAILS REGARDING CLINICAL, TEACHING AND RESEARCH 1
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Administeative, Protussional, Pennonst, Travel, Patievis,
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Figures 4, 5, 6, 7, 8, and 9, present the instructions to the participants and
the actual recording forms and relaiad recording cateogires for each of the
Cardiology Professional Diary sections.

ateay for Contacting Participants

The process to employ in contacting the participants was a major concern in
the development of the sampling plan hecause the diary would demand about
thirty minutes® time for each of five days. On the one hand, the concern was
to obtain appropriate ratios of each type of cardiologist as respondents, On
the other, if the return rate was low then the impact of non-respondents in
determining the viability of the data increased. The objective was to achieve
as high a return rate as time and resources would permit. Two options were
available in contacting the participants:

o Have the Advisory Committee personally contact those who were
selected and encourage their participation. This "peer-to-peer"
contact would enhance the return rato.

o Make the initial contacts with participants by mail and follow-up
contacts by telephone by members of the project staff. Rely upon
the letterhead and explanatory letter to stimulate willingness to
participate.,

The latter option was followed. This required acceptance of a usable respon:e
rate of 50 percent for planning purposes. In actuality the usable rae was
about 55 percent and the gross return rate about 63 percent. Willingness to
work with a usable respondent group of 55 percent of those contacted is de-

fendable only because (1) a great deal was known about the population from
which the diary participants were drawn and hence comparisons could be made

to ensure that those declining were not different from those agreeing to par-
ticipate and (2) a record was kept of refusals to participate and the reasons
given.

Log-Diary Cardiologist Types

The initial classification questionnaire was used to identify general practice
characteristics including such elements as (1) perceived allocation of time

to patient care, teaching, research, administration and other professional
activities; (2) distribution of patients according to a) distance traveled to
receive care and b) whether or not the patient was a referral; (3) an indication
of types of procedures employed in the practice (selected to represent degrees
of complexity in performance); (4) a time estimate of involvement in various
practice arrangements,

From anaiyses of these variables it was concluded that for the log-diary study
of what actually transpired within a practice, activities of four groupings
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INSTRUCTIONS TO
CARDIOLOGY PROFESSIONAL DIARY PARTICIPANTS

CARDIOLOGY PROFESSIONAL DIARY INSTRUCTIONS

IT 15 EXTREMELY IMPORTANT TO OBTAIN A FULL RECORD OF
YOQUR PROFESSIONAL DAY . . . FROM THE TIME IT STARTS
TO THE TIME IT ENDS. Esch participating physician hes a date 0
begin his recording. The dates have deen selecied 10 ensuse 8 represent-
stive sesponte for each day of the week. PLEASE BE SURE TO START
ON THE DAY AND DATE INDICATED ON YOUR DIARY AND
CONTINUE UNINTERRUPTED FOR FIVE CONSECUTIVE DAYS.

IF YOU ARE GOING TO BE ON VACATION OR AWAY FROM
YOUR PRACTICE FOR TWO OR MORE OF THE DESICNATED
RECORDING DAYS. CALL US COLLECT FOR A NEW RECORD-
ING TIME PERIOD.

RECORDING INSTRUCTIONS:

Record G dste In the space provided in the upper left comer
of each recording form. Start on » new page for esch new day

Whare possidle, 8 Ust of eategories to choose fiom has deen Seveloped.
This Cading Key is on the page opposite the particulsr recosding
soction. The eategories allow you to select » number and record it
rather than write » word or phrase. This will save you mueh time and
make ovr snalysis much easler,

DIARY RECORDING SHEETS. The number of securding sheets
provided may be excesuve for some individuals and for others there may
not be enough. PLEASE USE THE DIARY FOR ONE DAY AND
EVALUATE YOUR OWN RECORDING REQUIREMENTS. If you find
1hat you need more theets than provided, please eall us colleet imined.
iately and we will send an addinsonal boollet or theets, Plesse keep the
chary duoklet intect,

Peate 1ecord At profetucna! and professionaliv-retated sctivities, Also
include evens tha comume Bgmificant smounts of tne, e g, travel ot
meals. A SAMPLE DIARY HAS BLEN PREPARED TO ILLUSTRATE
THE TYPL OF ENTRY DESIRLD IN EACH SECTION. PLEASE
REFER TO THMIS BEFLRE YOU DEGIN YOUR RECORDING,

The sections of the diary ase prepared according 1o the types of sctivity,
Their sequence corresponds to the hiequency of uie by most physiian,
For example, all widl use the Aetinly Overview tection but many will
not wie enher the Teaching or Research sections,

o Siant your day whenever you conuder your profesuona) day
bepns. Enter Bepn Tume and £nd Tume fos the scuwity and
dercnbe 1 mcording to the particular saction’s recording
estegarien,

-——
*

as

o Summary notation for of activities shoudd de given in the flest
section, Activity Overview, Dietads foe Patient Care, Labonstory
and Dapnostic Testing, Research and Teacling ste 10 be given
i the denignated sections. See the aemple diary for examples.

o Make » new entry for each new selvity,
o Types of serivities for each feetion:

ACTIVITY OVERVIEW. Use this soction to descride ol actinier
i sumimaty form. Such acthvities 88 administiative, professionnd,
office epenation, tisve} and patient chasis are recceded ondy here.

PATIENT CARE. Use this ssction for elinica) sctivitiea (exeapt

fetts) wherever they are prowded, I tess sie pesformed of 1Aip
time, 5o note and camry the activity 1o the Testing Section. The
time end should be recorded ot the end of the patient teevics,

LABORATORY AND DIAGNOSTIC TESTING. The catcgosies
are selfezplanatory. Use tis section {f the patiens service is only
in tisasen of 03 8 continuation of the mose eaiensive patient care,

RESEARCH. The categories are seifexplansiory. #f you do mo
sesearch, you may remove all but eae of the Research recording
poges from your diary. In that event, write “mo research™ on the
remalaing page.

TEACHING. De suse 10 check i) columns and entes the number
of indviduals taught. If you do no teaching, you tnay semnove all
but one of the Teaching secording pages from your diary. In that
event, write *No teaching ™ on the remaining prge,

s Discy Study is the most impostant of the studies which Advitory
Committee on Cardiotegy Tratning snd Manpower Requirementa la
doing. From this, we will be stic to determine whit cardivloging s
scrually ealled upon 10 do. Later study phases will obtain information
tegarding training and tiaining needs.

YOUR COOPERATION AND PARTICIPATION 1S VITALLY IMPOR-
TANT. THE QUALITY OF THE STUDY AND ITS RECOMMEND
ATIONS DEPENDS UPON 1IOW YOU HELP US,

PLEASE RETURN YOUR COMPLETED DIARY IN THE SELP.
ADDRISSLD POSTAGE PAID ENVLLOFE PROVIDLD. MAILIT TO
US AS QUICKLY AS YOUCAN,

THANK YOU FOR YOUR 1ELP. CALL US COLLLCT AT (213)
2251811, Extension 349, IF YOU HAVE ANY PROBLEMS.
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SAMPLE PAGE FROM CARDIOLOGY PROFESSIONAL DIARY
.
ACTIVITIES OVERVIEW

CODING KEY:

ADMINISTRATIVE, PROFESSIONAL, PERSONAL, TRAVEL and

significant timo intcrruptions sre recorded only in this section. Somw
examples are:

Drive to office
Read Circulation and Annals of internc! Aegicine
Dinner conterence with CCU Commiltes
Aflternoen vaction
. s Dictation
Consult with tecretery
Consult with De, Jones
Prepare insurance forme
Review patient charts
Phone calls and correypondence
Orive 10 dieport
Fiy t0 New York
Vigited friend in hospitat .

For PATIENT CARE, TESTING, RESEARCH and TEACHING, note
only the 1013l time in each of these areds in this section, For exsmple:

Patients in office

Pavients at hospitat

Read ECGt in taboratory

Research with hamsten

Teaching students snd nurses at hospital

USE FOR ALL ACTIVITIES EXCEPT FOR DETAILS REGARDING CLINICAL, TEACHING AND RESEARCH

o
>
bt
m

/ SUMMARY FOR DAY:
Administeative, Profesmonal, Personal, Travel, Patients,

TIME for Laboratory, Teaching, Research, Vacation. (See examples opposite this page)
ACTIVITY Y
WRITE A PHRASE DESCRIBING EACH ACTIVITY
BEGIN END

;Ecuo Feu01IS3)0ag INDA 0 Asewwng A3IAH3A0 ALIAILDY
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SAMPLE PAGE FROM CARDIOLOGY PROFESSIONAL DIARY

PATIENT CLINICAL PROBLEMS

CODING KEY:

1. ACTIVITY TIME New tivw saquence for st patens,

9. PATIENT DESCRIPTORS Dats iom patient's chaes Yowr steff mey meond. ETHNIC » W iWhetel, B (Risch), O (Othend
Dustance ta Dafin * antimate of how lar patient trennted for coe, 09, S nutes, 20 mutes. NewiDid = 1o your practice
Owey ® withsn yOur DHaRtice ond wath ins, rpferral @ 1OM DINET PRYKCIONS 37 SOUTESS.

2. PAODLEMS (Da), TREATMENT (Rx} andfor DISPOSITION tAchon}
Setact SOPrODHALE PAIPGOTY BF eategores 10t tech And rreord numbe Recerd P (Primaryl o7 § tor cargeac prodlsrme
10 JANOtE ThE S181U8 1918t e 10 the general (nan-t.dhect prabisms.

4. W 1een on Round or 1CU, record (1) vour 10te eng (2] whether testhing octuned SRote Supervire, Dinerve, Porform
**Teach Stutents mecheall, Atiending, Huute, Nursing end/or Bavamachcsl Stattie).

GENERAL PROBLEMS (Dx) CARDIAC PROBLEMS (Dx) TREATMENT (Rx) AND/OR

Non-Cardisc 1. Mesrt failure, acute, severs DISPOSITION {Action)
V. Respiratory 2. Heant faiture, chronic, revere 1. Prercribed drups
2. Rensl 3. Acute myocasdial infarcation 2. Ordered routine 1ab tests
3. Neurologicsl 4. Pulmonary embolism 3. Odered ECG
4, Castro-intestingl 5. Pericardial disesse 4. Ocdered moare elaborate non-
§. Musculoskelets! 8. Coronary stherosclerosis invative ttudies, 8.9., phono, apex
8. Paychosomatic without infarcation 8. Ordarad catheterization tests
{nan-cardisc) 7. Hypertension 8. Evaluation for cardio-vasculsr
7. Genito-Urinary 8. Rheumatic * rgery
8. Dermatalogical 9, Cordiomyopathy 7. Evaluation for ather surgesy
9. Obsterrics/Gyn. 10. Anhythmis 8. OTHER {specity)
10. Endocrine 11, Infectious
1%, GENT 12. Periphesst vascular disease
12, None 13. Cerebral vascular disease
13. Checkup 14. Psychosomatie leardiac)
14. OTHER (specity) 15. Post curdiec surgery
16. Pacemaker evaluation
17. Congenital
18. None
19, OTHER lipecity)

USE TO RECORD PATIENT CLINICAL PROBLEMS AND THEIR DISPOSITION EXCEPT FOR TESTS

DATE /PA'"EN7 DISCRIPTORS PROBLEMS (Dx) and DISPOSITION t Seen On
From Records Use Numbered Categories trom CODING KEY Rounds, ICV

g TIME tor . . e INDICAY:

= ACTIVITY # e‘o'? é"q»’ 0} Qs..'.& Geners! Dx Cardvac Dx Rx .andlov f e/

2 o/ 3@0.-5,0* é‘\ & non-carchac & Action & &/ T,
3 ¢ Q, T

Feeen ,” no /€S8 /00 /5, q, E o) of
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SAMPLE PAGE FROM CARDIOLOGY PROFESSIONAL DIARY

CLINICAL TESTS

CODING KEY:

1. ACTIVITY TIME —~ New time sequence for each patient.

2. PATIENT DESCRIPTORS ~ An abbreviated set is a)l that is needed since the patient will appear in the PATIENT CARE
section in most instances. Data obtasined from patient’s chart. Nurse or sssistant may record,

3. LABORATORY AND TESTING — Make an entry for each tost performed. I a test ar procedure was used and is not on
the list, DESCRIBE IN COLUMN 17 and then record.

4. YOUR INVOLVEMENT ~ For each test periormed, indicate whether you {A) 6rdcnd it; (B) performed it andlor (C) interpreted n.

You will probably use more than one letter with each test.

LABORATORY AND DIAGNOSTIC TESTING PROCEDURES

1. Etectrocardiogram 10. Flotstion catheterization

2. Vectorcardiogram 11. Selective caronary srteriogram
3. Phonocardiogram 12. Puimanary anglogram

4. Echo, apex or other non-invasive techniques 13. Non<coronary srteriogram

5. Exercise testing 14. His bundle recarding

6. Cardiac fluoroscopy 15. Pacemaker insertion

7. Chest X-ray 16. Pacemaker evalustion

8. Right and/or teft heart catheterization 1?7. OTHER: Specify and record
9. Right and/or left heart catheterization with angiogram

USE TO RECORD CLINICAL TEST ORDERED, PERFORMED AND INTERPRETED

' DATE: [ PATIENT RECORD ALL TESTS PERFORMED IN NUMBERED COLUMNS
f DESCRIPTORS Refer t0 numbered list on opposite page
TIME for . e
ACTIVITY & @ FOR EACH TEST PERFORMED, indicate whether you
NI A-ORDERED i; 8- PERFORMED w: C - INTERPRETED it
& § ?@, \Q’ - - -

Oc{,"«
BEGIN /EnD /T & & O,/1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18

17

ONILSIL DILSONOVIQ B AHOLVHOSBY]
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FIGURE 8

SAMPLE PAGE FROM CARDIOLOGY PROFESSIONAL DIARY

RESEARCH

USE TO RECORD AND DESCRIBE YOUR RESEARCH

DATE:

HOUV3IS3Y

TIME for
ACTIVITY

Begin

CHECK AND RECORD FOR ALL APPLICABLE CATEG.. 11ES

RESEARCH PROBLEM tavolving 2 Location » Utilizing 2 Your Role 2 Te:m

$ S &
Brief descriptive statement & P3 ~ &
&..0 & & > J A.or%
. SN ) .
(Amgiity on opposite pags 2o/ 88e/s § /55188 /a &€
if more space is nesdad) S IS/ 8.8 o%&w &S ST
AL AT G Ul [O4YYR I IO
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differed sufficiently to justify identification and independent analysis. While
USC DRME and the ACC Advisory Committee were fully cognizant of the fact
that the specializations within cardiological practice extend well beyond the
four groupings selected, it was agreed that these groups would supply suffi-
cient information to meet the major objectives for this study stage. The four
types of cardiologists identified for this log-diary study were:

1. Primary Cardiologists in a non-institutional practice setting (approx-
imately 37 percent of the study population);

2. Secondary Cardiologists in a non-institutional practice setting
(approximately 41 percent of the study population);

3. Primary Cardiologists in an institutional practice setting (2pproxi-
mately 16 percent of the study population);

4. Secondary Cardiologists in an institutional practice setting (approx-
imately 6 percent of the study population).

The non-institutional practice includes those practice arrangements which
traditionally are described as "solo," "group," and “"partnership.” It is
recognized that the concept of "corporation” is omitted in this classification
and that the difference between "partnership” and "group” is a relatively
obscure one - particularly when the numbers of individuals invelved in the
arrangement are small. However, initial data did not show significant dif-
ferences in activity profiles amnong thes:» groups and they were combined on
that basis.

The institutional practice includes hospital and "hospital-like" arrangements
and employment by medical schools. It does not include individuals whose
employment is with federal agencies (e.g., NIH, VA); nor does it include
comparable employment arrangements on the state, county or municipal level.

Sampling Population

The population for the diary sample consisted of the non-federal respondents
to the first mailing of the Initial Cardiology Survey. The decision to limit

the sampling porulation to this group was reached after extensive comparisons
between response groups revealed no important differences attributable to
whether they responded to the first, second, or third mailing. A controllable
difference would be the numbers of Primary or Secondary Cardiologists re-
sponding since this was one of the stratification criteria used in describing
the four groups to study. A non-controllable difference would be associated
with proportion of time to activities, proportion of patients in a referral status -
any factor wrich was not part of the stratification plan. Analyces were run

to provide cu: -ative statistics on the two respondent groups used in reach-
ing the conc' - .. that there were no important differencer attributable to
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when they responded. Analyses were made to compare the Cardiology Profes-
sional Dia:y sampling strata with the total resp. nding poovulation to the Initial
Cardiclogy Survev. The diffarences hatween th: two groups are negligible as
they relate to geographical location, patient distance to care, practice arrange-
ments, size of medica) service community and proportion of time given to
summarized professional activities. The groups vsed for the Cardiology Pro-
fessional Diary study has a little more time in cardiological activities, re-
ceived more referral patients and had more members who are board certified,
Certified in Cardiology and/or members of the ACC. With the exception of
board certified cardiologists where 10 percent more have this status, the
differences cited are all less than 5 percent., As a profile, the differences
might suygest a slightly better "qualified® group of cardiologists than those
who were not included but even the areas where the difference is greatest had
no apparent effect on the activities which cardiologists perform.

The reasons for using the first respondents as the sampling population, once

it was determined that no important bias would result from the action, were

(1) the mottvation of participants and (2) the fact that the first study was not
completed at the time the log-diary siudy had to begin. Motivation was im-
portant because the log-diary was a complex time-consuming instrument,
Knowing the complexity of the instrument, it was only logical to work with a
respcndent group who hac willingly participated previously - as long as

doing so would not bias the results. Cardiclogists who responded to the
Initial Cardiology Survey only after a second or third mailing wer: questionable
potential respondents to this longer survey instrument.

Sampling Plan

The basis of the sampling plan was the desirability, expressed by all groups
involved in the study through Advisory Committee action, of obtaining separate
statistical estimates within rezsonable error margins for each of the four car-
diologist types described previously.

The log-diary population consisted of 3,266 active cardiologists who responded
to the Cardiology Survey during the first response period. The four cardiologist
types were treated as separate porulations (major strata) as follows:

1. Primary Cardiologist, Non-Institutional
Employment (N=1295)

2. Primary Cardiologist, Institutional
Employment (N= 530)

3. Secondary Cardiologist, Non-Institutional
Employment (N=1192)
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4. Secondary Cardiologist, Institutional
Employment (N= 107)

Other {not included) (N= 142)

»Other" includes a wide array of non-patient care and non-research or teaching
roles such as working with pharmaceutical houses, insurance firms, law firms,
and the like. Exclusion of "Other" reduced the log-diary population to 3,124,

Each of these major strata was sampled according to the following rationale.
The confidence intervsl for an obtained sample percentage of 50 percent was

set at £ 5 percent (68 percent confidence level). Since confidence intervals

are a8 maximum for sample percentages of 50 percent, actual confidence inter-
vals were anticipated to be somewhat narrower. The basic relationship involved
in determining the required sample size for each stratum is expressed in the
equation below.

] p-p |y.n
Cl =P+ Z A [1 'Nf'J

CI = Confidence Interval
P = value of the sampled proportion
n = sample size
N = size of the stratum or population

Z = the normal deviation associated with the desired probability
level (2=1 for a probability of 68 percent, 2=1.96 for a proba~
bility of 95 percent)

Given the above constraints on the Confidence Interval, sample sizes for the
strata can be determined by this formula:

100N |
n=T+100 R (R s rate of return)

Sample sizes are shown t ¢ the four log-diary strata in Table 4.

The actual sample was ba:.:d on the conservative possibility of a return rate

as low as 50 percent. This was set because of the known difficulty participants
would have in maintaining the log-diary, the time involved in keeping it, and
the introduction of the survey instrument by mail rather than personal contact.
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SAMPLE SIZES REQUIRED FOR STANDARD ERROR
OF FIVE PERCENT®

TABLE 4

e mmme T R R

Specialty/Practice
Type

Primary
Non-Institutional

Primary
Institutional

Secondary
Non-Institutional

Secondary
Institutional

1295

530

1192

107

Assuming Usable Returns At:

93

84

92

52

124

112

123

69

186

168

184

104

192

171

187

106

e

Qror sample percentages of 50 percent

b

©
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Sample augmented to ensure representation from all states
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In addition to the stratification variables, some concern was raised about the
representativeness of the samples with respect to geographic and population
variables. Therefore, each stratum was divided into 40 cells created by com-
bining 10 geographic regions and four community sizes, and then sampled pro-
portionately according to the size of the cells within the stratum.

Differences in the data obtained from the 40 cells were not anticipated, and in
addition, sampling error for these cells was uncontrolled. For these reasons,
no statistical estimates were planned with respect to geographic region or
community size. The proportional sampling, however, could result in a re-
duction of sampling error for the major strata.

Each of the 40 cells was sampled by the sampling fraction used for the major
strata (.144, .318, .154 and 1.000 respectively). However, certain adjacent
small cells were collapsed based om comsmily size so that there were 30, 30,
29 and 25 cells used. The strata were collapsed to four types of cardaiologists,
four community sizes and ten census divisions for analyses.

Participation Rates

The actual rate of return, hased on usable diaries, was 55.5 percent (based
on total returns the rate was 63 percent), as shown in Table 5. Primary Cardi-
ologists responded at a 58,6 percent rate, compared with 51.5 percent for
Secondary Cardiologists. A somewhat higher willingness to respond on the
part of the Primary Cardiologist is also indicated in Table 5 by the higher
percentage of this group in the sampling population (the respondents to the
first mailing) than in the total respondent ¢roup.

The distribution of usable rzturns @2mong the four strata was, of course, pur-
posely created according to the sampling plan. By applying the weights shown
in column (f) of Table 5§, the strata are reweighted in accordance with the
distribution in the total respondent group.

Table 6 compares the total respondent population, sampling population, sample
and sample returns on the basis of census division, the only deviation being

an under representation of the Middle Atlantic region in the diary returns relative
to the sample and sampling populations. Table 7 compares the sample and the
sample returns in a cross-tabulation of strata by census division.

Sampling Errorg Expected for Disry Data

As previously discussed, samples were drawn from each of the four strata so
that the standard error for estimating percentages within each' stratum would
be 2 maximum of S percent under the most conservaiive assumptions. Actual
errors could be anticipated to be somewhat lower.
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TABLE 6

CARDIOLOGY STUDY POPULATIONS:
PERCENTAGE AND DISTRIBUTION BY CENSUS DIVISION WITHIN REGION

BEST Curr AVAILABLE

Northeast South North Central West

2
CARDIOLOGY 3 5 & £ S c 5 National
STUDY nau- Q w muu — o _, O o m -t .M .HOBM“
POPULATIONS 5 (g2 | g2 |28 |28 |28 | S8 € & :

s |25 | 3285 |28 |25 |¢8| & | 3| &

Z Sz | 3% 80 | 20 ] &0 | 30 = & §]

All Active N | 833 | 2998 | 1773 | 318 683 | 1538 | 557 337 | 1523 | 103 10,691+
Cardiologists* (% (7.8) | (28.1)] (16.6)| (3.0) | (6.4) | (14.4) | (5.2) | (3.2) | (14.3)]| (1.0) (100.0)
Cardiology Survey N | sso0 | 1829 1139 | 229 463 | 980 371 247 | 1013 64 6885+
Respondents* (2)| (8.0) | (26.6)] (16.5) (3.3) | (6.7) | (14.3) | (5.4) | (3.6) | (14.7)} (0.9) (100.0)
Diary Population N | 271 849 500 | 92 181 454 | 177 100 472 28 3124
Stratum %) ©.7) | (27.2)| @16.0) (3.0) | (5.8) | (14.5) | (5.6) | (3.2)| (15.1){ (0.9) (100.0)
Diary Sample N 57 172 107 | 20 39 100 41 26 88 6 656

(%)| (8.7) | (26.2)| (16.3) (3.1) (5.9) | (15.2) | (6.3) (4.0) | (13.4)| (0.9) (100.0) -
Diary Participants N 26 79 66 8 18 62 30 21 52 2 364
@ .0} er.n| gs.1)| 2.2) | (s.0) | @7.0) { 8.2) | (5.8) | (14.3)] (0.6) (100.0)

*Includes 419 federal cardiologists.
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TABLE 7

PERCENTAGE AND DISTRIBUTION OF CARDIOLOGY PROFESSIONAL DIARY PARTICIPANTS:
ALLOCATIONS WITHIN SPECIALTY AND PRACTICE BY CENSUS DIVISION WITHIN REGION

N Sou Central
B S 5
= -

SPECIALTY = £ 3 £ g e e National
AND & 09 21 8z | 23| 25| 23| = o 2 Totals
PRACTICE - oe -] 5 -~ m 5 - m = S e

: | 25| 85| 35| 25| 25| 25| 8| 3| F

z | 22| ez | 80| 30| 80 | 30| = £ O

Primary Cardiologist

ls
|
i

Non-Institutional N 7 23 18 4 4 20 9 20 2 111
(%) | (6.3) | (20.7)] (16.3)| (3.6) | (3.6) | (18.0) (3.6)| (8.1) | (12.0)| (1.8) (100.0)

Institutional N 6 26 18 2 S 13 11 6 15 0 : 102
(%) | (5.9) | {(25.5){ (17.7)| (2.0) | (4.8) | (12.6) | (10.8)| (5.9) | (14.7)| (0.0) (100.0)

Sub Totai N 13 49 36 6 9 33 15 15 35 2 213
()| (6.1) ] (23.0)| (16.9)} (2.8) | (4.2) | (15.5) (7.0)] (7.0) | (16.4) ] (0.9) (100.0)

Secondary Cardiologist

Non-Institutional N 8 22 19 1 4 15 11 3 14 0 97
(%)| (8.3) ] (22.7)| (i3.6)] (1.0) | (4.1) | (15.5) | (11.3)| (3.1) | (14.4)| (0.0) (100.0)

Institutional N 5 8 11 1 S 14 4 3 3 0 54
(%)} (9.3) | (14.8)| (20.4)| (1.9) | (9.3) | (25.9) (7.4)} (5.6) (5.6)] (0.0) (100.0)

Sub Total N 13 30 30 2 9 29 15 6 17 0 151
(%)} (8.6) | (19.9)| (19.9)] (1.3) | (6.0) | (19.2) (9.9)] (4.0) | (11.2)| (0.0) (100.0)

All Cardiologists

N 26 79 66 8 18 62 30 21 52 2 364
| (7.1) | (21.7)} {(18.1)] (2.2) | (5.0) | (17.0) (8.2) (5.8) | (14.3)t (0.6) (100.0)
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When an obtained sample percentage is 50 percent, the standard error is &
maximum, with percentages deviating in efther direction from 50 percent having
smaller associated error In addition, response rates were higher than con-
servative estimates - 55.1 percent usable diaries were achieved rather than

50 percent. Taking these factors into account, 3rstimetes for the standard

errors of percentages obtained in the log-diary study can be made. A detailed
analysis of expected standard errors for each stratum and for stratum composites
was made. this analysis may be summarizes as follows:

For individual strata, the errors are

o Dbetween 4 and 5 percent for sampled percentages in mid-range
(30 to 70 percent);

o between 3 and 4 percent for sampled percentages in the ranges of
15 to 30 and 70 to 8BS percent;

o Dbetween 2 and 3 percent for sampled percentages frcm 5 to 15 and
85 to 95 percent;

(o} about one percent for extreme percentages.

In the case of sample peircentages for "21l Cardiologists" (a weightad com=
posite across strata), the erros are expected to be only about half as large as
those for individual streta, even assuming r.o gains from stratification. To the
extent that sample percentages vary from stratum to stratum, as opposed to
variation within the sirata, error in the composite dita may be even lower.

Bias iz Respopce Attributable to Time

Bias could emanate from factors associjated with the time-peoriod given to a
particular physician for 143 five-day recording. These faciors might be unique
to his practice situation or attriktutable to an unusual set of environmental
events. The study did extend over five monthg (frcm june through Uctober) and
there wzg a major {lood along the entire Eastern seaboard at tiie beginning of
the study. It is not necessary to speculate regarding whether or not such events
influenced the study since a question was includecd with the diary addressed to
the typicality issue. The question asked, "Is this time period typical of your
practice? If NO, how does it differ?" The analysis of responses to this
question did not establish a clear pattern of atypicality even though about

24 percent checked that thesr tire period was not typical. To summarize the
analysis for all cardiologists:

o 16 percent checked the time was slower than usual

4 percent checked the time was faster than usual
4 percent gave no reason or statement

o<
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© reasons given for atypicality - applicable about equally to the slow
and fast practices were

-  vacation or summer 6.9 percent
- office patient load 5.5 percent
- hospital patient load 4,1 percent
- no teaching rounds 3.0 percent
-  laboratory work 2.2 percent
- research 0.8 percent
- environmental factors 0.8 percent
- medical school teaching 0.5 percent

The diaries from those indicating atypical factors were individually compared
with other diaries of the same type. This comparison did not establish either
particularly heavy-load or light-load practices. DRME concludes from these
limited data that while variations were reported, they were not systematic
(1.e., in the same direction) with the possible exception of the summer effect
on institutional practices. Perhaps the fact that the study extended from the
end of one school year into the beginning of the next allowed the Institutional
Cardiologists a choice of participation times which most accurately reflected
their normal practice situation.

ts of Non~ (o) (o) onclusions

DRME has reviewed the respondent data {n terms of all known and potential
sources of bias as these might affect the four types of cardiologist respondents,
The effect of differential response on 8 geographic basis hag been examined

as well, The conclusion reached is that the data do not have significant
biasing elements associated with them at the primary sampling level - the level
of the four types of cardiologists. However, there are some differences be-
tween the respondents and non-respendents based on comparable data from

the AMA supplied data and the Initial Cardiology Survey. The actual deteiled
analysis is found in Appendix A. The conclusions reached from this analysis
are as follows.

1. Cardiologists more heavily involved in cardiology are more likely
to respond to the log-diary. This willingness to participate is
expected on the part of Primary Cardiologists as compared to
Secondary Cardiologists. In addition, the fact that the study
was conducted under the auspices of the American College of
Cardiology produced a larger retur rate among members of that

ERIC
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2. The older cardiologists did not respond in as high a percentage as
their younger counterparts.

3. Cardiologists in solo practice and in hosptial-based practices
responded at a lower rate than those in either partnerships or
group practice. This might be attributable to differences in the
availability of support staffs to assist with patient-descriptive
data for the log-diary.

4. The lower response-rate for the Urban Middle Atiantic cardiologist
i{s not readily explainable. Although the age distribution in this area
is higher than in other ureas, a comparison based on age showed a
tendency toward non-response for solo and hospital-based cardi~
ologists noted earlier might be a factor since these are more heavily
concentrated in the Urban Middle Atlantic areas.

PHASE FOUR: CARDIOLOGISTS' TRAINING, TRAINING NEEDS AND PRACTICES
STUDY - CARDIOLOGISTS' TRAINING SURVEY

In this study, the project obtained data on the training cardiologists received
before entering practice, their assessment of needs for training, and their
assessment of the adequacy of cardiological manpower in their practice areas,
This study and another, involving the institutions which train cardiologists
(Phase Five), provide direct assessments regarding the training matters of
concern to the Advisory Committee.

Both studies asked the same questions regarding topics in training and similar
questions in the area of actual training completed. The design symmetry was
incorporated to allow direct comparisons between the trainers' required training
and the trainees' assessment of its adequacy in a practice setting.

Study Objectives

1. To determine the amount of post-docteral training (expressed in
years) for residencies and fellowships.

2. To verify initial estimates of the proportion of cardiologists who are
Board-Certified in either Internal Medicine or Cardiology.

3., To determine topical areas in which the cardiologist was trained,
his assessment of relevancy of training to his practice, and his
judgment regarding the training's importance to others in practices
similar to his.

4., To determine his needs for continuing education: in what areas,
with what frequency, arnd by what means.

o4
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5. To obtain his assessment of manpower adequacy for both Primary
and Secondary Cardiologists in his particular geographic area.

Study Instrument

The eleven- page questivnnaire design permitted either recording of factual
data (e.g., "where received residency training and number or years in training")
or checking of a response choice most closely approaching the statement which
would have been made had the question been open-einded. This procedure
simplified the respondent's tasks and provided the project staff with uniform
response data. The first three sections focused on characteristics of the cardi-
ologist's current practice and his training for practice. The fcurth section
asked about continuing education - frequencey of participation and recommen-
dations for programs. The fifth section asked for an assessment of manpower
adequacy. The final section invited narrative recommendations in either man-
power or training areas.

Field testing occurred in the Los Angeles area. Cardiologists whose ages and
practices were representative of those to whom the instrument would be sent
participated in this test. The final instrument reflected their recommendations
as well as some provided by the Advisory Committee and NHLI,

The development of the questionnaire extended over about one calendar year,
during which time it was an agenda item for each of the Advisory Committee's
meetings. Initially the plan had been to obtain information regarding functions
and responsibilities of support staffs and similar organizational questions;
these were omitted by the Committee who deemed it more important to obtain

a comparatively detailed assessment of the parameters of individual's training
and assessment of what ought to be offered for each type of training. The
actual survey instrument follows and is referenced as Figure 10,

Study Scrata

Analysis of the Initial Cardiology Survey data suggested that some differences
in the training area might be associated with their age and with age-related
measures. The Committee was particularly interested in the training received
by cardiologists whose ages were less than 40, although they had an interest
in the training experiences of older cardiologists as well. It was believed
that the younger cardiologists' assessments of training programs would be much
more appropriate than those of the older cardiologists' because substantive
changes in formal cardiovascular training have occurred during the past ten
years, Because of the special importance of young cardiologists in assessing
training program adequacy, the sampling plan was designed to obtain more
participants from this age group.

o0
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COMMITTEE:

FORREST H ADAMS, MD
Charrman
Lot Angeles, Califormra

WALTER H ABELMANN, MD
Anocration of
Univernty Cardiolugisnt
Borrow. Marsechuserts

NOBLE O FOWLER, MD
Subipecroliy Board sn
Cardsosarcuiar Disease
Concinnanr, Obso

RAY W' GIFFORD. JR. MD
Amprican College of
Chens Physsceans
Cleveland, Chia

WALTFR H PRITCHARD, M™
Conncl o8 Climicad Cardrology
American Heurt Assncrsnon
Cleveland, Obro

H ). C SWAN MD.
Amevican Collvge of Cardrology
Los Angeles, Calsformia |

STEPHEN ABRAHAMSON. PHD
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Uwnis evensy of Soutbern Calsfornie
Lot Awgeles, Californie

Your participation is vitally important. 1f you have any questions please call our Associate Project Director, R. C.

FIGURE 10

AMERICAN COLLEGE OF CARDIOLOGY

PHONE " 30t 530-1800

9630 ROCKVILLE PIKE

form Approved
OMB No 68573029
App txp 12/3v/73

BETHESDA. MARYLAND 20014

ADVISORY COMMITTEE ON CARDIOLOGY TRAINING
AND MANPOWER REQUIREMENTS

CARDIOLOGIST'S TRAINING SURVEY

SAMPLE
00000-XX-0-0000

]Ohn A. Doe' M.Dl
Anytown, U,.S.A,

Mendenhall, at (213) 225-1511, extension 349, collect.

Please return your completed form to our Cardiology Manpowor Study Project, University of Southern California
School of Medicine, Division of Research in Medical Education in the self-addressed stamped envelope which
accompanied the survey. If you misplaced it, the address is 2025 Zonal Avenue, Los Angeles, California 90033.
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1. CHARACTERISTICS OF YOUR PRACTICE

Cardiologists's practices vary widely both in the amount of time actually devoted to cardiovascular matters and
the e:tivities which they perform or supervise. The list below is representative of the range of activities within
practices.

PLEASE CHECK WHETHER OR NOT YOU PERFORM OR ENGAGE IN THE ACTIVITIES LISTED. FOR
THOSE CHECKED YES, ALSO CHECK THE BOX WHICH MOST CLOSELY DESCRIBES HOW OFTEN
YOU DO THE ACTIVITY.

For each If YES, how often?
CHECK CHECK ONE
Yes | No il I
Professional Activity :s‘ 8 §
Al B| =
/
CLINICAL: VLY ViV LY
Treat patients with cardiac disease classified as )
Coromary ............cc i e A
Hypertensive ............ ... ... ... it
Rheumatic...........coiiiiiiiii ittt
Congenitel ...................... ...l
.Cardiomyopathy...................c. i, L] L.
Peripheral VascularDisease .......................... I
See pediatric patients with cardiacdisease ...................... 7
Perform as a consultant on cardiacproblems . ................... L_ L. J
_ ”\

Manage an intensive care and/or coronary carefacility ...........

Serve as a cardiologist ona CCU committee. . ...................

Perform exercisestrrsstesting. . ................. ... . ...

Performorinterpret ECGs ............ ... ... .. ... ...

I

Perform orinterpret VCGs . ............. A

Perform or interpret angiograms (cardiac, coronary or peripheral) . .

Perform or interpret echocardiograms . . .. ......................

Perform or interpret cardiac fluoroscopies ......................

continued
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I. CHARACTERISTICS OF YOUR PRACTICE (Continued)

For each If YES, how often?
CHECK CHECK ONE

=
Yes | No € % 3?‘ §
JE
Professional Activity QAlB|=
vilVv v vilivily
RESEARCH:
Conductclinicalresearch. .. ....... ...,

Conduct basic laboratoryresearch .. ...........................

TEACHING:
Teach nursing staff on clinical rounds or classroom...............

Teach medical students, interns, residents and/or fellows in
clinical and laboratory settings .............................

Teach medical students, interns, residents and/or fellows in
formalclassroomsettings . ............. .. iiiiiiiiiie.,

‘Teach others to perform cardiac diagnostic x-ray procedures. . ... ..

Teach others to perform cardiac catheterizations. .. ..............

Teach nther diagnostic techniques: ECG, VCG,ete.. .............

Participate in professional seminars, workshops and symposia
as a consultant cardiologist. ... ................. .. L. ...

1. YOUR TYPE OF PRACTICE

A year ago, we asked you questions about the amount of time which you devote to different activities and the
employment arrangements for your practice. We need a current summery of (a) your involvement in cardiology and
(b) your practice arrangement. PLEASE CHECK THE STATEMENTS BELOW WHICH BEST DESCRIBE
YOUR PRACTICE.
Check Best
Descriptors

Vv

1. My practice is:

Primarily in cardiology (over 50 percent time)

Secondarily in cardiology {under 50 percent time)

2. My practice arrangements are predominantly:
Non-Institutional (Solo, Group, Partnership)

Insgitutional (Medical School, Hospital)

o8
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FIGURE 10C

YOUR TRAINING IN CARDIOVASCULAR DISEASES, ITS ADEQUACY AND YOUR RECOMMEND-
ATIONS FOR THE TRAINING OF OTHER CARDIOLOGISTS

How many years of p_ost-doctoral clinical training did you have before entering CHECK ONE
your own continuous practice? Yes No

(years) ’ 7117

Are you board certified in internal medicine?

Are you board certified in a specialty other than internal medicine?
If yes, certified in

{(describe)

Are you subspecialty board certified in cardiovascular disease?

Please indicate the types, dates and locations for your post-doctoral training:

Type of Training Year(s) Institution Institution City

Internship

Residency
Internal Medicine

Other (name):

Fellow in Cardiology*

*At least one year of full-time training

oI
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6. Your formal cardiovescular disease training and recommendations:
We need to know what training you received during residency and/or fellowship in cardiovascular disease and in
your judgment its adequacy for your practice. Both aspects — what you received and its value to you in your
practice — are extremely important. :

As well as assessing your own training, please do so for someone now in training for cardiovascular diseases who
might enter a practice similar to yours today. Please rate the training areas for your type of practice in
importance: low; medium; or high. ’

CHECK CHECK ONE CHECK ONE
. Importance for
This Training was: Trai ning Others:
CARDIOVASCULAR TRAINING PROGRAM ; H
EXPERIENCES AND TRAINING TOPICS 9 3e.| 2
g 3 E _§§ g8 Low | Med. | High
=8 = <R |==

A. Experience in Clinical Care, Research
and Teaching v

vVivi]y vV Vv ]y
Cardiac patient care: % %%%/////j %%%

I

.

Pacemakerfollow-up ................. e,
Cardiovascular research: %

o e
b 4 1 1

Eepa
. Ea

Didactic...........cooviiiiiiii, 7 > A v ! .
B. Laboratory Diagnostic Technigques % ////%%////%% / %

Electrocardiography ... .......................

Phonocardiography ... ............... ... ...,

Echocardiography ...........................

Exercise tolerance testing . ....................

Vectorcardiography . . ................... ...
ERIC 60 continued




FIGURE 10E

58
CHECK CHECK ONE CHECK ONE
l » This Training was: mﬁiﬁz cgt.lf::s:
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=3 2|38 =
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B. Laboratory Diagnostic Techniques (continued) v v v v v v v
Angiogeaphy: ‘. R
Cardise ...................... e -
Coronary .............oooiiiiiiii..
Peripheral ................................
Cardiac catheterization .... ..................
Swan-Ganz right heart catheterization .......... /// % % % % %
C. Laboratory and Classroom Instruction % //////1//% ///% /////////%//%
CVanatomy .............. ...,
CVphysiology .......... ....... U
CV biochemistry. . .........coveeeeennen..
CVPAthology ... .o e,
CVepidemiology ............................
CVpharmacology.............coovveiniinnnn.
CVradiologY . . .« oo
Pulmonary physiology .......................
Hypertensiverenal disease . .. .................
Peripheral vasculardisease. . ..................
Cerebral vasculardisease .....................
Biostatistics ................... .. oLl
Bicengineering ............... .. ... . L
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IV. CONTINUING EDUCATION, ITS ADEQUACY AND RECOMMENDATIONS
1. Your Needs for Continuing Education Programs:

As a practicing physician with a significant involvement in cardiovascular patient care, you are in a better
position to assess your own needs for further formal training than anyone else. Your assessment is vitally
important to us.

For your own training, please check the arens or topics of interest, the lengt.: of course desired and how often it
should be offered to you.

OWN TRAINING
COURSE LENGTH HOW OFFERED

{

education available in:

I would like continuing

1to 2

1 Month

or More

Saveral times
per year

Yearly

2 Year

Intervals or more

< | Weeks
0 4
< | Weeks

TYPE OF TRAINING

<
<

A. CLASSROOM INSTRUCTION OR SEMINARS

General medicalcardiology . . .................. ... ..

CVohysiology ..........coooviiininiininiinn,
CVbiochemistry.........c.covvivviiiinineen vonn.

CVpathology ...........ocovvviiiiiiiiin

CVepidemiology .........coovvivenininiieinnnn

CVPharmacology . .. ..« .- vvveveenrneecne e

CVradiology . .......covvviiiiiiiiii i

Pulmonary physiology. ...... ........oiiii
Hypertensive renaldisease . . ..................oots

Peripheral vasculardisease .. . ......................

Cerebral vasculardisease ..............coiiviit

Biostatistics ... . ...t s

- - (3% continued
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{continued) OWN TRAINING
; 8 COURSE LENGTH HOW OFFERED]
g % g
@ fg E] E
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TYPE OF TRAINING e g’g Py 3‘3 S B . 's 35
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Y VIiv]Iiv]y v]iv]v
Echocardiography ..........................
Exercise tolerancetesting . ...................
Vectorcardiography .........................
Angiography . .. ................ ... ... .....
Cardiac catheterization . ..................... ! .
B. ACTUAL PERSONAL SUPERVISED f% V%"
EXPERIENCF, / /
Cardiac patient care: : //2 Z
Pediatric ............... ... .. ... ... ....
Medical .............. ... ... ... ... ...,
Surgical .. ........... ... ...
Coronary CareUnit ........... ............

Pacemaker insertion and followup ..........
C. LABORATORY DIAGNOSTIC TECHNIQUES

Electrocardiography ........................
Phonocardiography . ........................
Echocardiography . ............. .. .........

Exercise tolerancetesting . .. .................

Vectorcardiography . ............... ........
Angiography:

i
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2. Participation in Continuing Education Programs

In formulating recommendations regarding educational programs, it will be important to know how often you
and other cardiologists actually participate in different types of programs.

A. How often do you participate in continuing education courses in cardiovascular diseases?

(Check One)
More than once a year Every 3 to 5 years
Once a year Every § to 10 years
Every 1 to 2 years Do not participats
Every 2 to 3 years

B. Do you consider the opportunities offered:

(Check one)

adequate no opinion

inadequate

C. How often do you attend national meetings devoted exclusively to cardiology (i.e., broad scope scientific
meetings — not '‘postgraduate’ courses)?

(Check One)
More than once a year ‘Every 3 to 5 years
Once a year Every 6 to 10 years
Every 1 to 2 years Do not participate
Every 2 to 3 years

D. How often do you attend national or regional meetings having substantial cardiology sessions (i.e., broad
scope scientific meetings — not *‘postgraduate” courses)?

(Check One)
More than once a year Every 3 to 5 years
Once a year : Every 5 to 10 years
Every 1 to 2 years Do not participate
Every 2 to 3 years )
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V. ASSESSMENT OF CARDIOLOGY MANPOWER

In your geographical area only, please indicate whether or not more cardiologists with either a primary or
secondary commitment to cardiology are needed.

In my geographical area: CHECK ONE
Too About Too
A. The number of physi- Few Right Many

cians whose practice
invclves a primary com-
mitment to cardiovastu-
lar disease is:

B. The number of phyai-
cians whose practice
involves a secondary
commitment to cardio-
vascular disease is:

V. RECOMMENDATIONS: The Advisory Committee and National Heart and Lung Institute will be grateful for
any recommendations which you have regarding either (1) cardiology manpower; (2) training of cardiology
residents/fellows; or (3) the continuing education for cardiologists in practice.

1. Cardiology manpower:
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2. Training of cardiology residents/fellows:
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3. Continuing education for cardiologists in practice:
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The four types of cardiologists studied in the log~diary study were used in
this study. These, divided into two age groups (under 40 and 40 years or
more), resulted in eight for individual study and analyses.

SAMPLING PLAN

Cardiologists under age 40 were sampled with the maximum standard error

set at 3 percent. Those over age 40 were sampled with the maximum standard
error at 5 percent. The more stringent sampling procedure for the under-40 age
group was used because the responses of the younger group were considered more
important in training program assessments and recommendations,

Table 8 presents the sampling plan. The sampling plan was develeped under the
assumption that only two age groups would be studied; ') under 40 years old
and (2) from 40 to 60 years old, Federal reviewers (OMB) insisted on including
the cardiologists older than 60. Rather than revise the plan with a consequent
reduced number required in the middle age group, the samples for the age

group 40 through 59 were augmented by samples taken from the age group 60
and over. These samples were drawn in the same proportions as the samples
from the 40 through §9 age groups, which permitted analysis of data either as
in the original sampling plan, or analysis based on a combination of both age
groups. For these reasons, the combined sample is larger than would have
been required if only the combined group (all cardiologists 40 years and over)
were of interest.

All cardiologist who were in-training in December 1971 received this survey
although they were not included in the active cardiologist analyses, The
rationale for their inclusion was the belief that (1) while their training might
still be in process, useful insights would accrue from their responses to those
questicns which were training program specific; (2) some shifts from "in~
training” to "active” might be identified.

Participation Rates

The study extended over 86 calendar days. Two mailings with accompanying
survey instruments and one final letter encouraging participation consituted
the contact methods for this study. The total response rate was 73 percent.

Figure 11 displays the percent of toal survey forms received by data collection
days, distinguishing among those obtained from one mailing, those from a
second, and those that responded after a third mailing. (The percentages sum
to 100 percent and are read, 30 percent received during first 10 days, etc.)
The interest in Figure 11 is primarily methodological although it does indicate
minimum lapsed times to achieve responsu rates greater than 70 percent and
the yleld in returns which sequential requests produce.

Full Tt Provided by ERIC.
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TABLE 8
SAMPLE SIZES REQUIRED FOR CARDIOLOGISTS' TRAINING SURVEY!

e

Specialty/Practice Type N Assuming Usable Returns at: Actual
and Age Croups Sample
100% l 75% I 50% _
UNDER 40 YEARS
Primary:
Non-Institutional 565 186 248 372 373
Institutional 733 201 268 402 403
Secondary:
Non-Institutional 483 177 236 354 354
Institutional 180 109 145 180 180
40 AND OVER
Primary:
Non-Institutional 1881 92 123 184 250*
Institutional 614 84 112 168 190*
Secondary:
Non-Institutional 2174 93 124 186 269
Institutional 304 71 95 142 176*
Subtotal 6934 1013 1351 1988 2195
FELLOWS 424 424
[ e———————————————— e - - . _ _____ _ ]
TOTAL 7358 2619

m

1Strata 1-4 sampled for 3 percent standard error;
Strata 5-8 sampled for 5 percent standard error

*Samples augmented to achieva representation for over 60 years of age groups

ERIC by
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CARDIOLOGIST'S TRAINING SURVEY PERCENT OF TOTAL RETURNS

BY SELECTED TIME PERIODS
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Survey Respondents

Table 9 presents the distribution for respondents by age and type of cardi-
ologist. It incl ies percentages received, not usable and actually used in
analyses. It is apparent from this table that the Primary Cardiologists res-
ponded better than the Secondary Cardiologists. Based on usable returns, and
not including cardiology Fellows . the overall rate of return for the training
survey was 68.7 percent. As in the diary study, Primary Cardiologists res-
ponded at a higher rate (73.2 percent) than Secondardy Cardiologists (63.2
percent). Non-institutional Cardiologists under 40 years of age responded

at a somewhat higher rate (72,2 percent) than either Institutional Cardiologists
under 40 (66.6 percent), or than Non- institutional Cardiologists 40 years and
over (67.6 percent). The analysis of non-respondents which follows provides
more complete data on tendencies toward non-response.

The essential sampling objectives were met and in most instances exceeded
for each of the eight groups sampled. Weighting, applied to each stratum,
adjusts the respondents to reflect the proportion of the total cardiologist
population which they represent.

While weighting will put the respondent group in its proper perspective related
to other groups, a question emerges concerning the selectivity in respondents
which different response rates may indicate. A detailed analysis of respon-
dents compared to non-respondents using Initial Cardiology Survey and AMA
biographical data was conducted to determine the potential effects of the
non-respondent group. This is reported in detail in Appendix A. Conclusions
from that anslysis are similar to those reported for the log-diary study.

o Those cardiologists more heavily involved in cardiology (primary)
responded better than those with a minor cardiology commitment
(secondary). This tendency was greater than a similar tendency
noted in the log-diary study, due to the fact that the log-diary
population (first wave questionnaire respondents) already con-
tained selectively more cardiology specialists than the study
population for the training survey (all questionnaire respondents).

o Younger cardiologists engaged in solo and hospital-based
practices responded at a lower rate than those in other prac-
tice arrangements.

o No important geographical or population differences were found.

o No important differances related to professional activities were
found.

Since stratification for this study was based on (1) primary or secondary cardi-
ologist in (2) non-institutional or institutional practice settings and (3) by age
groups, the variability noted is accounted for through the sampling plan except

ERIC .. 70
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TABLE 9

CARDIOLOGISTS' TRAINING SURVEY PARTICIPATION RATES:
SPECIALTY/PRACTICE TYPE AND AGE GROUPS
BY PROPORTIONS WITHIN SAMPLING CATEGORIES

IR
Specialty/Practice Type Adjustment
and a RO!\II;I Woeight for
Age Groups Population Sample® Usable Returns® | Rate Sample®
N % N % N % %
UNDER 40 YEARS
Primary:
Non-Institutional 568 ( 8.0) 373 (17.0) 282 (18.7) 75.6% 428
Instdtutional 733 (10.6) 403 (18.4) 288 (19.1) 71.5% 585
Secondzry:
Non-Institutional 483 ( 7.0) 354 (16.1) 243 (16.1) 68.6% 43S
Institutional 180 ( 2.6) 180 ( 8.2) 100 ( 6.6) 55.6% «392
40 AND OVER
Primary:
Non-Institutional 1881 (27.1) 250 (11.3) 178 (11.8) 71,2% 2.298
Secondary:
Non-Institutional 2174 (31.4) 269 (12.2) 173 (11.4) 64.3% 2.739
Institutional 304 ( 4.49) 176 (8.0 103 ( 6.8) 58.5% . 645
Subtotal 6934 (100.0) 2198 (100.0) 1509 (100.0) 68.7%
FELLOWS 424 424 234 55.2%
L D S L
TOTAL 7358 2619 | 1743 66.6%

SAll private and federal cardiologists responding to {nitial questionnaire, less those unclassifiable with
respect to strata

bsample as described in Table
€Does not include 235 non-usable returns
d(c) divided hy (b)

eweight applied to (c) to achieve percentage distribution comparables to (a)
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for the young cardiologist in solo and hospital-based practice. However,
deviation from the sample mean in both instances is less than 2 percent,

The relationship of the respondent group to the sample and, in turn, to the
total cardiclogy population is shown in Table 10, Comparing the sample with
the participants, the differences are inconsequential. The differences be-
tween the sample and the line noted as "Training Population Stratum" are
expected since Middle Atlantic has proportionately more older cardiologists
and South Atlantic has proportionately more younger cardiologists than other
geographic divisions,

Samplin S cted for Cardiologists' Training Survey Data

The sampling plan discussion made the observation that conservative assump-
tions regarding obtained percentages could be expected to result in standard
errors substantially lower than (1) the 5 percent used for cardiologists 60 years
old and over; (2) the 3 percent used for cardiologists under age 40, Com-
paratively lower error rates were achieved in this study than in the log-diary
study because of higher response rates in all age groups. The detailed error
rates that could be expected for sampled percentages obtained from this sur-
vey are presented in Chaper 8. These are summarized in Table 11,

PHASE FIVE: CARDIOLOGY TRAINING PROGRAMS STUDY

This study, addressed to institutions providing full-time cardiovascular
training of at least one year duration, consumed more Advisory Committee and
DRME Project Staff time in its conception than any of the other study phases.
The time was required because (1) there was no existing list of institutions
offering the type of training of interest; (2) there were no formally accepted
standards for such trining programs; and (3) a compromise related to “desired
level of detail" and "likely level of response” was required through each of
the iterations of the study design ~ a problem never fully resolved to all
party's satisfaction.

The resultant survey instrument was very complex, one which would readily
be answered only by those who attached the same level of importance to it

as was given by the investigators. None of the sections called for data which
could be easily obtained from a single source; most of them required compila-
tion by the responding individuals,

The objectives may be summarized as follows,

1. Determine the number of cardiovascular training programs, their
loc: *ton, and the affiliations which they have with other institutions.

Q ’?Z
ERIC
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TABLE 10

CIMDIOLOGY TRAINING SURVEY POPUIATIONS:
PERCENTAGE AND DISTRIBUTION SY CENSUS DIVISION WITHIN REGION

Northeast © South Nosth Central West
Cardtology 5 National
Study m F] m m 8 - > Totals
Populations . 22 g ¥ o z3 3 & & : s
.3 | 85 | 95 | £2 | 22 | 8 | 3 | 2 3 2 2
z g ¥ ¥ 113 20 a0 20 2 & 31 =
L
Al bctive H 833 2998 1773 318 683 1538 $8? k-1 1523 103 20 10,691
)M Cardtologists ) (7.8) (26.0) 16.6) ¢.0) ¢.9 (4.4 5.2} 3.1} (14.2) (1.0} (0.3} {100.0)
Co _
Cardiology Survey H $80 194$ 1210 29 479 1046 397 248 1078 66 18 7.303
Respondents (%) (7.9} (26.6} {16.6} ¢.0) 6.6) {14,3) 5.4 G.5) {14.7) {0.9) 0.2) {160.0)
Trataing Populstion N $51 1832 1162 226 462 988 368 247 1020 61 1? 6,934
Stratum (%} .9 (26.4) {16.8) .3 {6.7) (14.2) 5.3) (3.6) (14.7 ©.9) (0.2} (100.0)
Training N 181 $23 420 72 146 299 118 78 32?7 20 U] 2.195
Sample ) .2} (23.8) 9.1 6.3) %.7 (13.6) .5 Q.4 {14.9) (v.9) {0.6) {100.0)
Tratning N 128 352 207 49 100 2n 78 53 228 14 ] 1,509
Participants (%) .9 (23.3) (19.0} .3 (6.6} (14.0) 5.2) .5) {15.1} €0.9) (6.6) (100.0}
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. TABLE 11

CARDIOLOGY PROFESSIONAL DIARY
EXPECTED ERRORS WITH OBTAINED FERCENTAGES

Age Group Less than 40 Years,

Not Including Secondary Institutional}
Obtained
Sample Percentages Expected Error
30-70% ' 2.0-2,5%
15-29%, 7185% 1.5-2.0%
5-14%, 86-95% ‘ 1.0-1.5%
5%, 95% 1.0%

Age Group 40 Years and Over,
Plus Secondary Institutional Under 40 Year.sx1

Obtained
Sample Percentages Expected Error
30-70% 3.0~4.0%
15-29%, 71-85% 2.5-3.5%
5-14%, 86-95% 1,5-2,5%
5%, 95% 1.0%

Because Secondary Non-institutional Cardiologists responded at a much
lower rate than other groups within the younger age classification, errors
associated with this group are on the same order of magnitude as in the
40-years-and-over age classification.

For percentages obtained for the weighted composite across strata (all
cardiologists) expected errors range from about 1.0 percent in the midrange
to less than 0.5 percent at the extremes.

ERIC 74
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2. Determine the general characteristics of their facilities and services
with particular reference to those directly applicable to cardiovascular
disease training.

3. Determine the composition of the training program staffs.

4. Letermine the qualifications of the training program staff and their
relative time commitments to components of the training program.

S. Determine criteria for admission to programs as well as opportunities
available for training.

6. Determine the training program director's objectives for the training
program: what does he believe his graduates are prepared to do?

7. Determine who is trained by the cardiovascular training program
staff with specific indication of required hours in designated topical
and experience areas.

8. Determine sources of fiscal support for the training program.

9. Determine perception of adequacy of staff, potential for program
expansion, and the number of additional trainees which could be
added (1) without staff increase and (2) with staff increase.

10. Determine the type of continuing educational programs sponsored
by the institution,

11, Obtain recommendations for cardiovascular training program im-
provement,

Surve trument

The Cardiovascular Training Programs Survey incorporated questions which
Advisory Committee members felt were necessary and those of primary interest
to the National Heart and Lung Institute. Questions related to types of
training experience were obtained from a questionnaire which the Subspecialty
Board in Cardiovascular Disease had previously developed for their use in
assessing the training experiences of their candidates., The resultant data
can be used by the Board as "baseline measures” of training which they con-
sider appropriate, if not required. The questions regarding continuing
education reflect the special interest of the American College of Cardiology.
Other questions were uniformly interesting to the Advisory Committee, NHLI
and the USC Project Staff.

ERIC 75
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The survey instrument was pretested in the Los Angeles area in institutions
the characteristics of which were similar to the anticipated range of institu-
tions to be contacted.

Upon completion of the field test, the conclusion was that the questions were
clear and that they could be answered, but that answering them would require
very positive interest in the study on the part of those to whom it was ad-
dressed. The Cardiovascular Training Program Survey form is identified as
Figure 12,

Study Population

The population was defined from a listing provided by the AMA of all institutions
with approved residencies in Internal Medicine. From this list of $34 hospitals
and other agencies, it was expected that the institutions providing the "cardio-
vascular training of at least one year's duration” could be identified. While

it was possible that this list might not encompass the study universe, the
likelihood of important omissions was considered remote. The 534 listed
institutions include 528 hospitals and yielded 329 which had training programs
which met the study criteris.

Field Study Methods

There were two study objectives which influenced the methods for data
acquisition;: the first, to obtain an accurate count of all cardiovascular train-
ing programs and their current number of trainees; the second, to obtain com-
plete responses from as many institutions as possible.

The survey form was mailed to all 534 potentially eligible institutions. Non-
responding institutions were contacted by telephone and their Chief of Medicine
and/or Chief of Cardiology was asked whether or not he had a program. If he
had one, he was asked how many trainees were currently participants in that
program.

Characteristic of the Responding and Non-Responding Institutions

Respons> and non-response analyses are extremely difficult to make in this
instance because so few facts are known about thos. institutions which did

not respond. The number of training institutions, number of internal medicine .
residency positions and the number of trainees at the institutions consititute
all that is known about each of the 329 programs,. Any conclusions which are
made pertaining to the toal population of 329 other than those just noted must
necessarily assume that either the non-respondents are identical to the re-~
spondents or that they differ by only minor factors. The available data which
apply to all training institutions suggest only minor differences between re-
spondents and non-respondents.
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FIGURE 12A
CARDIOVASCULAR TRAINING PROGRAMS SURVEY

The purpose of this survey is to obtain information which describes current training in cardiovascular diseases in the
United States. While the primary focus is upon those training programs which provide trainees with Sull-time training of
at least one year's duration, we are also interested in the cardiovascular discase training which is offered to medicine
residents and interns. Training programs in pediatric cardiology and cardiovascular surgery are the subject f separate
study. This survey is concerned only with those cardiovascular training programs which are within departments of
internal medicine.

Many cardiovascular tiaining programs draw upon the facilities and resources of several hospitals and institutions. If
yours is one of these, please combine the statistics for the institutions involved, reporting the combined figure for the
traning program as a whole. Please also name these hospitals and institutions in the space provided below. On the other
hand, a few institutions may have more than one training program in cardiovascular disease which are such distinct
entities that they should be treated separately. Duplicate forms are readily available for this purpose.

It is very important to have accurae information. Rather than guess or merely estimate where actual figures are
tequested, please leave a question blank.

There is no need to gather new data if data have been. collected for other purposes within the past year. For example,
hospital accreditation procedures ask for much of the utilization data which we are requesting and your cardiovascular
division probably collects the specific statistics related to services and theii uses and laboratory tests for their internal
use. The Committee will welcome any suggestions related to cardiovascular training which you care to offer in the
concluding section of the s rvey.

This survey is divided into seven sections. The first contains questions related to the services and facilities available in
your hospital(s). The remainder contains questions related to cardiovascular disease training. You may wish to involve
the hospital administrator in answering the first, and your cardiovascular program director in answering the remaining
sections.

Your participation is vitally important. If you have any questions or need additional forms, please call our Associate
Director, R. C. Mendenhall, at (213) 225-1511, extension 349, collect.

YOUR INSTITUTION

75

(name) (address)

Does your institution offer full-time cardiovascular
training programs of at least one year duration?
(CHECK ONE) Yes [} No []

If you checked no, PLEASE RETURN THE FORM NOW IN THE ENVELOPE PROVIDED. Thank you.

If yes, how many years training do the myjurity One Two Three
receive; (CHECK ONE) D D D

Are other institutions and hospitals affiliated with

your training program? (CHECK ONE) Yes [ No []
If yes, please list the affiliated institutions and
hospitals:
NAME ADDRESS
|
2
3
4

7S
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76 FIGURE 12B
1. TRAINING PROGRAM HOSPIT AL(S)
Information is sought in this section related to available inpatient and outpatient facilities and their utilization rates.

If more than one hospital is mvolved in your cardiovascular training program, please give the total combined figures.
If a particular statistic is not available, leave the item dlank and proceed (o the next one.

1. Inpatient Beds and Their Use Rates® 3. Inpatient Admissions and Services*
Percent Estimated  Actual
Type Number Occupiancy Type Number  Number
Total Bea: . General Medicine e
Beds for: Cardiac Medicine:
General Medicine Total Inpatient -
Cardiac Medicine YOUR ESTIMATLE FOR CARDIAC
ccy and/m ICU ADMISSIONS (LASSIF'ABLE AS:
General Surgery Hypertensive
Cardiac Surgery ~ __ Rheumatic —_—
Emergency ) Congenital ——
Cardionmyopathy ——
2. Qutpatient Services® Coronary L
Estimated  Actual Peripheral Vascular
Type Number  Number Disease L
Other —_—
General Medicine Visits e CCU and/or ICU

Cardiac Visits

Number of cardiac clinic
patients currently registered:

T General Surgery
Cardiovascular Surgical:
Total Inpatient

ESTIMATED CARDIOVASCULAR
SURGICAL CLASSIFIABLE AS:

Total for clinic
YOUR ESTIMATE FOR

CARDIAC VISITS
CLASSIFIABLE AS: Congenital e
Hypertensive . Valwular .
Rheumatic e Petipheral Vascular L
Congenital L Cotonary e
Cardiomyopathy e Emergency e
Cronary e .
Peripheral Vascular 4. Laboratory Services®
Ihsease R )
Oiher L Type Nuinber
Cardiac Catheterizations L
Angiogrims;
Cardiac
Coronary
Peripheral i
ECGs
VCGs 3
Echocatdiogiams

Cardiae Ilueroscopics

Exercise Tests
*Nwmbers and tates destred are for mast recent 12 month tune penad for which you have data available.
]:MC The penad chosentoreportonasfrom . Ww. . .
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FIGURE 12C
I CARDIOVASCULAR TRAINING PROGRAM STAFF 77
several diidons within vour hospetal(s) may comtribute to the cardiovasclar training program. We need to know
the mamber of physicians who are significantly mvolved i the trammg program, their hachgrounds and how their
pe 18 allocated The tollowing questions will give us the needed information.
1 Please gave the total nunber of professional staflf who contnbute directly to your cardiovascular disease training
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Partetime Part-time ___ _
Fulltime _ _ . _._ Full-time __
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78 FIGURE 12D BEST COPY AVAILABLE

1L CARDIOVASCULAR TRAINING PROGRAM

A cardivvascular program tramee s anyone spending at least one year, full-tin:2, in cardiovascular training, whether
the individual is designated as a resident, fellow or traince. Individuals receiving less than full-time cardiovascular
trammng are considered medical program trainces.

1. For your cardiongscular program tramees only. 2 What is the mimmum pertod of time an individual

What are the mimmum required years of post:M D,
traning for entry into your program? CHECK
ONIF BOX ONLY.

Over
Two Three Three

O 0O 0O

None One

O 4

3. Numver of cardiovascular trainees in your program:

a. For the curreat year (1972.73)
How many nositions did you have

How many applicants
How many positions filled

How nuny will complete the
program this year

b. For the last ycar (1971.72)
How many positions did you have
How many were filled
How many completed the
prograin that year

¢. For the vear before (1970.71)
How many positions did you have
How many were filled

How many completed the
program that year

. On the average, how many conferences and rounds

related to cardiovascular training are scheduled in
your institution(s) per week?

is accepted for your speaialiced cardiovascular
training program?
Minimum Time

(in months)
What is the usual period of time clected by your
cardiovasculzr residents/fellows?

Usua! Period of Time

- e m————

(in months)

. What are the carcer plans of trainces completing

your program in the specified years. Please
indicate nuinber whose primary activity s
expected to be in the following area:

19711.72 1972.713

Clinical practice
Acadenue medicine, i.e.

clinical rescarch, basic
rescarch and teaching

Other
Unknown

6. Do you provide your trainees any of the following

instructional aids? Please check their availability,

Number: o Yes No
Of these, what percent are Self Teaching Rooms e
Grand Rounds s Vidco Taping e
Ward Rounds = e AudioTapmg ——
CCUand/or ICU Con Cardiovascular Division
Cardiac Medicine e Library in Hospital e
Other (specify) e Heart Sound Tapes .

. Are there active cordiovascular research programs

i your institution? Checik one.

Yes D No D

If you checked yes, would you describe
the programs as primarily

8. Dacs your program have any of the facilities listed

below which are avinlable for rescarch? Check all
that apply.

Available

O

Type

Animal laboratory

Clinical ] Radwlogical laboratory L]
NonClinical D Biochemical laboratory C]
Both D Hemodiagnostic laboratory G

51



FIGURE 12E

9. Training Program Subject Arcas and Ixperiences. Most institutions offering specialty training in cardiovascune 79
disease will also ofter a component of that training to their other medical residents. /n both instances, minimum
or required amounts of time in speaficd areas are usually stipulated. It is important for us to know these
minimums for cardiovascular trainecs. «

This question is divided into instructional areas and experiences which are applicable to most programs. Not all
will offer each type of taining. For those applicable to your program, please check in the designated column if
the experience is offered. FOR THE CARDIOVASCULAR PROGRAM TRAINEES, ALSO RECORD THE
REQUIRED HOURS in the last cotemn. THE HOURS REQUESTED ARE FOR THE TOTAL TRAINING
TIME PERIOD. That s, if cardiovascular lraining covers two years, the hours desited cover that two year span.

F_ "
Intems | Medieat | rdiovascuta
A F.xpcticnéc in Clinical Care, Research and Teaching v v V| Hours
Cardiac patient care: Hiky i i
Pediatric ... .. e et e e
Medical .. ...
Surgical ... ... L
Cardiovascular research: i I i
Basic ................
Clinfcal ............
Teaching: Wil il i
Clinical ........ e e
Didactic . ....... e e e
B. Laboratory Diagnostic Techniques i N i
Electrocardiography . .. ..o o it i i i e
Phonocardiography . . .. . ... e e N
Echocardiography ... .. e
Exercise tolerance testing . .. . ..
Vectorcardiography ... oo oo e
Angiography: il i il
Cardiac ........ e e e e e e
Coronary .. ....oov. e e e
Peripheral .. ..., ... 0.
Cardiac catheterization . ... .. e e e cee
Pacemakerinsertion ... ... ... i e
Pacemakerfollow-up . .. ... ..o oL e e
Swan-Gans nght heart catheterization ... ... ........ e
C. Laboratory and Clusstoom Instruction for Trainces il I i
CVanatomy ........ e e e e e e e
CVphysivlogy .......... e e e et e e
CV biochemistty .. .......... e e e e
CVpathology . ... .
CVepidemiology . ........ P
CVpharmacology . . oo v e
CViradiology -« oo e e
Pulmonary physiology . . . .o oo oo i e
Hypestensne enal discase .. .o
Peripheral vasenlar disease .. L .. e -
Cotebral vaseular disCase . oo v vt it e
Biostalishics . o oo v e e e e ..
Broengmeering . ... e e e e e




FIGURE 12F

80
10 Program directors and their institutions have different objectives for their cardiovascular training programs. Please
check all of the following:
Upon completion of our program, the majority of our trainces are able to:
' Yes No

Manage an intensive care and/or coronary care facility
Conduct diagnostic cardiac catheterizations
Direct a hemodynamics lab D

Serve as cardiologist consultant on a8 CCU committee

Perform as a cardiologist consuitant in all clinical areas

Conduct clinical rosea_rch

aad

Conduct basi. laboratory research

" Teach graduate students and residents in clinical and laboratory settings

Teach medical studénts. residents and fellows in both clinical and formal
classroom settings

Participate in professional seminars, workshops and symposia as con.
sultant cardiologists

r

Are eligible for subspeciaity board certification in cardiovascular diseases

Perform and teach others to perform cardiac diagnostic x-ray procedures

Perform and teach others to perform non-invasive laboratory techniques
suchas. .. (list)




FIGURE 12G

IV. TRAINING PROGRAM SUPPORT
Please note the number of grants from the agencies
indicated and the total dollar support they provide to
the cardiovascular training program.

Type of Support Number Dollars
(total
amount
1. Training grants and fellowships fot cach
categoty)

Federal Government Agency

NHLI

Other NIH

Other

}von-Federal Government
Agency

Non-Government Agency

AHA

Local Heart Association

Foundation

Other

2. Research grants contributing to the cardiovascular
training program. (Record dollars for only the
training portion.)

Federal Government Agency

NHLI

Other NIH

Other

Non-Federal Government
Agency

Non-Government Agency

AHA

Local Heart Association

Foundation

Other

3. Own institution funds, including fees from
patients, ctc. (Do not include any government

suppoit.) .

584

a1

V. POTENTIAL FOR EXPANSION OF YOUR PROGRAM

1. Given present staff and resources, could you take
additional trainees in your current cardiovascular
program? If yes, please record how many could be
added to the program years enumerated below.

Number we
Program Year could add
1
2
3

e

2. Do you have staff positions which are budgeted

currently unfilled in the cardiovascular division?

Yes D

If yes, how many?

NoD

3. Given your present training load, how many

additional staff positions would you consider
currently desirable in the cardiovascular division to
provide for optimal teaching and research.

4, Pleasc estimate the percentage increase from your

present level in your cardiovascular training load
(number of pre- and post-doctoral students and
trainces) which you might eapect in five years
time.

%

Given this increase in training load, what number
of additional staff positions would you consider
desirable for the cardiovascular division in five
years time in order to provide for optimal teaching
and research?

W
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1. Does your institution offer continuing education courses to physicians in the cardiovascular field? [Included should
be circumscribed courses of one full day as a minimum, or extended courses of at least one hour per week.}

(CHECK ONE)

FIGURE 12H
V1. CONTINUING EDUCATION COURSES AT YOUR INSTITUTION

No

If you answe:ed yes, what percent per year are given for physicians

a. In the local area

2. For the courses which you offer, we need to know the number offered and the number of participants by three
types for the past three years. The types are noted below. If these data are not readily available in all instances,

simply complete those portions which you can.

*

b. At the national level

Courses by
Type

1970 1971 1972
Number | Number | Number | Number | Number | Number
of of of of of of
courses | Partic- | courses | Partic. courses | Partic-

ipants jpants

ipants

Less than two weeks -
full-time

More than two weeks -
full-time

Extended - at least one hour per
week for 3 months or more

3. Please indicate the numbers of courses in their general subject areas for the total three years.

General Medical Cardiology
CV Physiology

CV Surgery

CV Pharmacology

CV Radiology

CV Pathology

Other (list):

Number




FIGURE 121

VII. RECOMMENDATIONS REGARDING PROGRAM IMPROVEMENTS

We would appreciate receiving your comments about how cardiovascular training programs could or should be
improved in order to provide optimal training experiences. These might concern curriculum, facilities, staff or any
other aspect of a training program.

Regarding formal initial cardiovascular training:

83
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Regarding continuing education for physicians:
.

57
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Internal Medicine Residencies

Table 12 compares the non-respondents to the respondents on a program size
measure constructed from grouping internal medicine residencies by (1) lower
quartile, (2) two mid-quartiles and (3) upper quartile. From this table it
appears that there are no important differences in response patterns attributable
to size of internal medicine training programs. These groupings are referred

to in Chapters 5 and 8 as Type I, Type Il and Type 1II programs. The differences
in size of internal medicine residency programs between the questionnaire re-
spondents and non-respondents are minimal.

Number of Cardiology Trainees

The 190 responding programs have 760 trainees for an average of 4.0 per
institution. The 139 non-responding program institutions have 518 trainees

for an average of 3.7 per institution. The average number of trainees for all
program institutions is 3.9. An estimate of trainees based on the 190 ques-
tionnaire respondents and their mean number of trainees would suggest 1,316
trainees for all programs rather than 1,278 as obtained through the questionnaire
survey and telephone survey. The estimating error would be about 3 percent,
indicating the programs among the non~respondents were slightly smaller.
Figure 13 presents a distribution for trainees by programs responding to the
survey and those declining to participate.

Training Program Configurations

The 329 programs are describable in terms of the training arrangements which
they have with other training institutions. These configurations range from
institutions which are totally self-contained (provide all of the training and
have no affiliations) to institutions which provide some portion of the training
and hence are “"satellites" of a parent institution. Three categories of
“primary" and one of "secondary" were identified in this study. They are:

1. Primary Training Program. A training program with at least one
cardiovascular trainee position which i8 independent of any other
program:

a, lists no affiliations or dependent programs; or

b. lists affiliations of a staff exchange character with other
primary programs and/or medical schools; or

Ce lists at least one dependent (secondary) program and may
or may not show an affiliation with other primary programs.

L. 88
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TABLE 12

CARDIOVASCULAR TRAINING PROGRAMS:
DISTRIBUTION OF INTERNAL MEDICINE RESIDENCIES

BY RESPONDENT CATEGORIES

Questionnaire Telephone Al
Cardiovascular Respondents Responr.ents 1
Training Programs
N % N % N %
Type I: Internal Medicine
Residencies = 1 to 1§ 50 26.3 38 27.3 88 26.8
Type II: Intermal Medicine
Residencies = 16 to 41 91 47.9 64 46.0 155 47 .1
Type III: Internal Medicine '
Residencies = 42 and over 49 25.8 37 26.7 86 26.1
ALL INSTITUTIONS 190 160.0 | 139 100.0 329 100.0

©

ERIC

Aruitoxt provided by Eic:

- -

&9



E3 TELEPHONE SURVEY
B QUESTIONNAIRE SURVEY

FIGURE 13

CARDIOVASCULAR TRAINEES AT PARTICIPATING AND
NON-PARTICIPATING TRAINING PROGRAM INSTITUTIONS
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2. Secondary Training Program, A cardiovascular training program
which provides a portion of the trainee's total training, receives

its trainees from a primary program, and provides this training
as directed by a primary program,

The distribution of these three primary types of training programs and one
secondary type by institutions responding to the survey form and those re-
sponding only to telephone queries is given in Table 13. A geographically
oriented display of the location of the 329 training institutions is presented
in Chapter Five (Figure 1).

Errors Associated with Cardiovascular Training Programs Survey Data

The preceding section presented available information which applies to both

the institutions responding to the questionnaire survey and those responding
only by telephone. It indicated minor differences in the two groups, none being
large enough to indicate that biases would result from working with the respon-
dent data only.

Although there was no sampling for the Cardiovascular Training Programs Survey
(211 534 eligible institutions were contacted and positive responses obtained),
the fact that §7.8 percent of the institutions actually respond with survey
questionnaire data makes it necessary to attempt to estimate the error associated
with these data.

There is insufficient information available on the non-respondents to perform
an analysis comparable to that performed for the Diary and Training surveys.
However, standard errors for percentages derived from the Institutional Survey
data can be estimated under the assumption that the respondents represent a
random sample drawn from the institution population.

The data frem the Institutional Survey were analyzed according to the following
groupings:

1, all responding institutions

2. all responding institutions divided into two groups based on length
of training program

3. all responding institutio::. divided into three groups based on size
of program

4. all responding institutions divided into three units for program in size,
and further divided by the two groupings for length of program

Since the subdivision of responcing institutions results in small numbers of
responding institutions in the category, errors would be expected to be larger




CARDIOVASCULAR TRAINING INSTITUTIONS:

TABLE 13

AFFILIATE STATUS BY RESPONDENT CLASSIFICATIONS

89

W

Questionnaire 'l‘elebhone All
Type of Affiliation Respondents Respondents
N % N % | N I %
Primary with
no affiliation 47 24.7 25 18.0 72 21.9
Primary with .
primary affiliation 119 62.6 71 51.1 190 57.8
Primary with
secondary affiliation 18 9.5 10 7.2 28 8.5
Secondary only 6 3.2 33 23.7 39 11.8
TOTAL 190 100.0 139 100.0 329 100.0

ERIC

Full Tt Provided by ERIC.
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for the sub-groups. These errors are shown in Table 14, and are made under
the assumption that the respondents in each group represent a random sample
of that group,

If the programs are divided by both size (three categories) and program length
(two categories), then only the estimates for the large progrums and moderate
size programs which are over 24 months in duration have error estimates com~
parable to those noted for the 24 month programs, Divisions at this fine a
level should not be interpreted statistically; rather the interpretations should
be limited to the trend differences as compared to those for either of the two
types of programs or for all programs,

REFINED ESTIMATES IN CARDIOLOGISTS" ACTIVITY TIMES, PRACTICE
CHARACTERISTICS AND PROPORTIONS BOARD CERTIFIED

me ofessional Activities and ctice Characte

The Initial Cardiology Survey and the Cardiology Professional Diary study ob-
tained comparable data in professional activities and in such practice charac-
teristics as referral and non-referral and distances patients travel for care.
Comparing the two information sources, there is a consistent tendency for the
cardiologist to give higher estimates of activities thun recorded in the log-

diary when the activity is one of prominent importance in his type of practice.
For activities which are considered of only minor importance, the estimate

tends to be lower than that which is provided as recorded activity. For exampie,
research~oriented cardiologists estimate this activity time at 26 percent com~-
pared to a diary-recorded percentage of 18, while others in non-institutional
settings have percentage differences of about 1 percent. Those in predominantly
patient-care practice arrangements over-estimate that activity time while their
institutional counterparts under-estimate this time. The effect of these differ-
ences is discussed in Chapter 4, "Roles and Profiles of the Cardiologist”,
Supportive tables for the discussion are found in Chapter 8,

The differences may not be critical if the interest is only in broadly descriptive
information, However, if the intent is to use these data in developing proiiles
of professional activity which are used to create estimates of "effective cardi-
ologist time" or to determine the proportion of cardiologists' practices which
is primary care and non=-primery care, then the log-diary data should be used.
Failure to do 80 would result in distorted professional activity profiles.

Cardiologists at Year End 1971 and Year Fnd 1973

Evidence from each of the study phases suggests that the age distribution for
cardiologists at the end of 1971 is different from that at the end of 1973, It

-Ric . 94




TABLE 14

CARDIOVASCULAR TRAINING PROGRAM ESTIMATED RESPONDENT ERRORS

m

Error Estimate Attributable to
Respondents Compared to Population

W

Study Stratum Number

All Training Institutions 190 2.3 percent

Training Programs Less than
24 Months 51 4.5 percent

Training Programs 24 Months
or More 139 2.7 percent

Type I Internal Medicine
Training Programs 50 4.6 percent

Type II Internal Medicine
Training Programs 91 3.3 percent

Type III Internal Medicine
Training Programs 49 4.7 percent

ERIC

Full Tt Provided by ERIC.
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differs in inportant respects from actuarial datal projected for the end of 1976
and from anticipated new cardiologists from the known training programs. The
trend is for more young cardiologists to enter the active practice of cardiology
than for others to leave it. The implications of this shift are discussed in
Chapter 7. The relevant, detailed statistical tables are found in Chapter 8.

The changes which should be noted at this time pertain to percentages of
cardiologists who are (1) board-certified in Internal Medicine and/or (2) sub-
specialty-board~-certified in cardiology.

Cardiologists Certified in Internal Medicine

The Initial Cardiology Survey indicated that approximately §3 percent of all
active cardiologists are board certified. Extrapolating from the numbers of
physicians certified by the American Board of Internal Medicine (ABIM) during
the two years and assuming that cardiologists account for about 15 percent of
this total, the probable number certified at year end 1973 is 60 percent.

Cardiolegists Certified in Cardiovascular Digease

The Initial Cardiology Survey indicates that 9,6 percent are certified by the
Sub-Specialty Board in Cardiovascular Disease. Taking into account the
ABIM's statistics for certification during this time period and the entries into
and exits from active practice, the rate is probably no greater than 10 percent.

It must be remembered that hoth percentages apply to the total cardiology

population -- 47 percent of which have less than 50 percent of their time in
cardiology. '

Number of Cardiologists at December 31, 1973

Actuarial statistics applied to the cardiologist population for forecasting 2
changes were obtained from a study of physicians from 1967 through 2002,
Estimates of cardiologists completing their training and presumably entering
active practices as cardiologists were obtained from training program directors.
These and related factors influencing the cardiologists population are utilized
in the manpower estimates discussed in Chapter 7. The detailed tables and
their potential uses are discussed in Chapter 8. The loss and gain factors,
applied te the 10,691 cardiologists in active practice at year end 1971 result
in an estimated 11,768 in active practice at year end 1973,

1 Blumberg, M.S,, Trends and Projections of Physicians in the United States
1967-2002. The Carnegie Foundation for the Advancement of Teaching,

Berkeley, California, 1971.

2 Ioud, 95
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SUMMARY AND RECOMMENDATIONS

This chapter has summarized the overall study design, specific study designs
and the relationships between one study phase and another. The utility of
each study phase's survey approach was discussed as well as the confidence
which one may place in the statistics generated by a particular study phase.
Estimates were made regarding changes in the cardiology manpower pool during

the two-year study, including the proportions certified either in Internal Medicine
or in Cardiovascular Disease.
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CHAPTER 3

CURRENT STATUS OF MANPOWER IN CARDIOLOGY

Walter H. Pritchard and Walter H. Abelmann

INTRODUCTION

As already stated cardiovascular diseases currently represent a major health
problem in the United States and account .or over 50 percent of the deaths, Itis
obvious that new methods of diagnosis and treatment will be effective only

if skilled physicians and other personnel are available to deliver optimal health
care to patients with such {llnesses. Thus, there is a need to identify the
number of cardiclegists, the characteristics of their mode of practice, their
qualificaticns, their regional distribution and other items of importance in
understanding the present status of the manpower pool.

It must be realized, however, that the cardiologists surveyed in this study
probably only care for a limited segment of the total number of patients seeking
care for cardiovascular problems. Primary care physicians composed of general
internists and practitioners probably care for at least as large a number of
patients with heart disease as does the cardiologist group represented in this
study. Cardiologists, however, are more concerned with patients having com-
plex problems requiring more sophisticated diagnostic and therapeutic procedures
as well as giving care to the type of patients seen by primary care physicians.

TOTAL PHYSICIAN MANPOWER IN THE UNITED STATES

In order to view in perspective the present studies of the specialty of cardi-
olegy, information was collected concerning the total physician manpower pool
now available for health care in the United States. This was obtained for
certain broad categories, although it is recognized that more detailed studies
have been and are being conducted by other specialty groups.

The population of the United States at the time of this study was approximately
206,000,000 people. As shown in Table I the total number of active physicians
was estimated to be 311,000 giving a ratio of physicians per 100,000 popu-
lation of 150.9. If this latter figure is broadly reduced further, we find ratios
of physicians per 100,000 population to be as follows: general practice - 28.1,
surgical specialties - 41.8, and medical specialties - 81.0,

For our purposes, we have divided the country into nine census divisicns ex-
cluding Puerto Rico and the Canal Zone. The latter division will be ignored
because of likely differences in medical and patient population practices.
This Caribbean group represents only 1.3 percent of the total population.

ERIC 97
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From Table 1 we find that the greatest population densities in order of magni-
tude are in the following areas: East North Central, Middle Atlantic, South
Atlantic, and Pacific. Thereafter, a distinct break in population density
occurs and we find fewer people in the West South Central, West North
Central, East South Central, New England, and Mountain areas.

Table 2 summarizes some of the important findings relative to physician ratios
by broad specialty areas and by census division. The table is of considerable
interest and may be interpreted as showing the following:

1. There are differing total physician ratios to population in census
tracts of both high population and low population density.

2. There are certain similarities in total physician ratios in some
areas of widely differing population densities, i.e., East North
Central, West North Central, West South Central, areas in which
the ratics fall within a general medium range.

3. High ratics of physician to 100,000 population occur in widely
different geographic population density areas, i.e., in densely
populated areas of the Middle Atlantic and Pacific zones the
physician ratio is similar to that in New England which has next
to the smallest number of people in its area.

4. The East South Central ares falls much below the national average
in total physicians/100,000 but approximates the national average
ratio in the number of general practitioners per population being
low by virtue primarily of its lack of medical and surgical specialists.

5. With the exception of the Pacific and Mountain areas where the
ratios are greatest, there is a fairly uniform ratio of general practitioners
in all areas irrespective of size.

6. Ingeneral, there are about twice as many medical as surgical special-
ists per 100,000 population in over half the regions. Exceptions
are noted in the West South Central, West North Central, and East
South Central areas. The discrepancy here may be assumed to
be caused by the lack of medical specialists rather than an excess
of surgical specialists since the total number of physicians per
100,000 is also less than the average in these areas.

Many causes may be ascribed to this relative maldistribution, but foremost

are those of socio-economic differences and educational, both general and medi-
cal, opportunities in the areas of greater physician grouping. More will be
stated later about this.

98



Acswzng smug puipa LY - (1) D woley (Wit TAGRERGT P ISR
*84EL USR] )2 SRSURD °S°N CEEFUD N JO RAGNG °$°Ne

“wesad 001 YR SEQRS Sary STD OT
S1In F1IGUCGINI 0 J0 WAISE £6 RIS SR O 04 W UV JATIVES #TUTL @ BF V10K L WP (WLK] 0wy

*Aessng A9G0RIED (WD) WA PRITHAS ARGy

“SIAT SRAY LA it OF CaeSTNGY 15 SoNEnaTy
§§§§!§8§a§588§383.§§

rce o0z ”n 20 e st ot $°4t cn e e (ISP (MUK S500
<t a2 et (% oz &1 2t 0°s 2 »e X 4 ZASoRDIeD Awpucosg
s e e (3] et 1t et c'e "y % o't ASRDIND Arvauy
(3] sz 6ot tn vt c'st £ 23] etz tese £°cc e 4BoiomIe]) pue SUTITON (WS
373 0L ez (o 19 t'ty et 29 T Y] e ssneReds 1200
”n £t g9 soot z'e 3 11 st (Y] s°se 30> ] WRDHY (euma]
t°2 »”e e 'y 22 1t 1 et ” t°» 0 199’s ABOPTPI) Arvaty
0°021 €2°¢ | 026 OTL'se | 8°12  CEe's [ 8°us  650°CT | sov9  cvese [ 3o szttt |o'er  cne’s | econ  rsecez | ecorv erzioe | eceor tracct [o°is  scetest TREE] TSR UK 9
s
e°ozt 7 7 910 £°9 st e 00 e°olt s°60t o't SORLOEAE (RN A0V [T¥
z°0 6’5t £°08 e 092 e e 8°ne eez &8 13 0nIEN (VD ARSIV TTY
25t o' o0 e en o5t g o cos e o n Asstang eansoy [Ty
goete crecc | coust zzzev | eczer westnn | coezt ouetor | esee 999'es | ocnzr eeccez | ocvor pescer| zoevt cze'ws | ocest ewvtes [ eover suettz | ecasy  svetore ma -
e sty ] 1w%e'et P ) 313 ssteat 05°4¢ gsees tec oz (M ] Teapeg-gon
SIgwIIen
108 ﬁnﬂu oer’c TN 't "M vos‘e ote°e et T sere | - sar‘t 105 °62 tuawpayg
. IR GARSY (1Y
SIGOITeAY | S UZZ 60079 | 8°06L EPGTIC | G GGl CPLTEL | T 261 PZSTIC | 6 ZCT SAP GG | T €21 Wi #Z | $°6OL 9COTOU] O BSU S5 00| L°C0T SCOPL | 6261 oo sz | £°091 9z80ic | CoR I~ IR
w0y [ onwg seqany | onwy qunig [ ORYY IsqANK | cReY MmNy | onwy saqunit | oney sequey | oney Jequry | onmy squan | oRey JQuny | onwg Jequny ( onwy sequny
T us°z1 %' 6L %5°6t e x2's 6°0t  Te ] s %001
cco’LiL’e ;€9 °226°92 ze5°t02’e L81°61C°9 2P 2620y 098°02¢° 6T o tos’zt 4ee e ot 6r0°€6T° LS £99°100°51 ¥56°626°502 {SINLIN0UD AL TMDS
conepniog uonItdag conpemiag conerdag conedag aonedng uoneadog woneintog acnerdog voneindog uonendag
042 0% OdY a0z FY. arnanopg feaus) feazed tesuen tenue snueny snuwny pustoug may a0 KVIOITAUS
e pa QION -0 Qo193 Boog-1e0m Qnos-103 tqnog sooTA an tone
ZooTs cusend
NOILVINGOL 003°081 198 SOLLVY

BEST COPY AVAILABLE

CORKOOED ALTVIDI48 ARLDITTIY A KOISIAXY SATHID
S NORVINSOL O SOLRYE GV HOLASNILEN (M0 S.MMDIRARL

96




97

TABLE 2

Distribution Ratios of Physicians tc Population:
Census Division By Selected Specialty Groupings

W

Ratios Per 100,000 Population
Census Division
General Medical
Population (M) | Total Practice Specialists | Surgery
Middle Atlantic 37.2 189.4 28.2 110.8 50.3
New England 11.8 184.7 25,7 109.9 49.2
Pacific 26.5 181.3 35.9 97.0 49.0
South Atlantic 30.7 146.2 24.0 80.0 42.1
Mountain 8.3 142,89 30.7 71.5 40.7
East North Central 40.3 125.9 26.6 64.5 34.8
West North Central 16.3 124.5 28.9 61.6 34.0
West South Central 19.3 121.0 27.4 57.6 36.0
East South Central 12.8 104.4 24,7 47.0 32.7

Wﬂ“

Source: 1, 2
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CARDIOLOGY MANPOWER IN TEE UNITED STATES

As shown in Table 3 our data indicate there are 10, 691 cardiologists in
active practice in the United States. This gives a ratio of cardiologists to
population of 5.1/100,000, There are an additional 979 cardiologists in
training making a total number active or in training of 11,670, Trainees thus
constitute 8.4 percent of the total manpower pool of cardiologists.

Cardiologists were classified further into Primary and Secondary types. A
Primary Cardiologist gave at least 50 percent of his time to the practice of
cardiology. If his est:mated percent of effort in cardiology was less than
50 percent, he was classified as a Secondary Cardiologist and his primary
classification was in another medical specizlty. By this arbitrary classifi-
cation, there were 5,661 individuals identified as Primary Cardiologists
(S3 percent of total), and 5,030 or 47 percent fall into the Secondary type.
The ratio of 5.1,/100,000 changes little if trainees are included because of
the small number of trainees involved.

MODE OF PRACTICE OF CARDIOLOGISTS

The great majority (72 percent) of all cardiologists locate their base of practice
outside institutions and are classified as Non-Institutional Cardiologists as
shown in Table 4. Fifty-four percent of them or 39 percent of all cardiologists
are in solo practice and 21 percent of Non-Institutional Cardiologists are over
60 years of age.

Institutional Cardiologists comprise a smaller group (22 percent) of younger
men with only 5.4 percent of them over 60 years of age. Approximately

50 percent of them are under the age of 40. This group represents those
cardiologists more recently trained and generally responsible for the more
sophisticated technical and research aspects of cardiac problems referred to
institutions.

BOARD CERTIFICATION OF CARDIOLOGISTS

Certification by specialty boards indicates formal acceptance of practice com-
petence within standards set by the examining bodies. The process of board
certification is a strong force in developing clinical expertise in the given
specialty. Although 56 percent of all Non-Institutional Cardiologists are
certified by the American Board of Internal Medicine, only 9 percent of them are
also certified by the Subspecialty Board in Cardiovascular Disease (tables §
and 6). Proportionally fewer Institutional Cardiologists, 49 percent, are
certified by the American Board of Internal Medicine but 14 percent are also
certified by the Subspecialty Board in Cardiovascular Disease. These findings
on certification were somewhat unexpected but there are no data from which to
make a value judgment that board certification indicates better individual clinical
performance, the main goal of all boards, :
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DISTRIBUTION OF CARDIOLOGISTS IN THE UNITED STATES

The ratios of cardiologists to population by census division are shown in
Table 7. Maldistribution of cardiologists is apparent. The national ratio

of active cardiologists is 5.1. It is noted from this table and also rom Table 8
reconstructed from Table 7 that the greatest number of cardiologists/100,000
is in the North East section of the country with the Middle Atlantic region
being 8.0 and the New England region 7.0/100,000 pcpulation. South Atlantic
and Pacific regions follow with 5.8 and 5.7/100,000, Lowest is East South
Central with 2.5 cardiologists per 100,000. All other regions are somewhat
above this ratio but are below the 5.1 national average. With the exception
of the West North Central area where the ratio of Primary to Secondary Cardi-
ologists is unity, Primary Cardiologists are siightly more numerous across the
population than are the Secondary type. The ratio of cardiologists in treining
to population density roughly corresponds with the practicing cardiologists’
ratio within a given census division.,

Table 8 also shows that within wide differeaces in geography, population
densities, total physicians, and medical specialists/100,000, the ratio of
cardiologists to medical specialists is within a rather narrow range of from
5.3 to 7.3 percent with a median value of 5,8 percent.

DISTRIBUTION OF CARDIOLOGISTS IN METROPOLITAN AREAS

In cities of over one million population (Table 9) it can be seen that the largest
number of cardiologists/100,000 are located in cities of the east and west
coastal areas. This is also shown graphically in Figure 1. Certain metro-
politan areas, however, have ratios much below the national average of 5.1,
{.e., Milwaukee (3.3), Kansas City (4.0), Louisville (3.3), and Detroit

(3.9). Most others scatter somewhat above the national average. These
discrepancies may again be due to varying socio-economic and educational
factors causing regional maldistribution.

In most of these larger cities, which have increased ratios over the national
level of 5.1, there is a medical school with its affiliated hospitals. In most
of the cities with the larger numbers of cardiologists per 100,000 there are
two or more schools per city. In New York, Boston, and Philadelphia, cities
with the greatest numbers of cardiologists per 100,000, there are three or
more medical schools.

It is quite probable that among other factors, medical schools and their
affiliated hospitals offer educational attractions and practice opportunities
that lead to a greater concentration of cardiologists and probably other spe-
cialists in their communities. It is also evident, however, that the presence
of 8 medical school and its metropolitan hospitals does not assure a community
of a large number of cardiologists.
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CARDICLOGIST'S RATIOS TO POPULATION :

CENSUS DIVISION 8Y SPECIALTY AND ACTIVITY STATUS
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TABLE 8

Distribution Ratios of Medical Specialists and Cardiologists
To Population According to Census Division

m

Ratios Per 100,000 Population

Census Division Cardiology -

Medical Medical
Population (M) Total | Specialists | Cardiologists | Specialists

-

Middle Atlantic 37.2 189.4 110.8 8.0 7.3%
New England 11.8 184.7 109.0 7.0 6.4%
Pacific 26.5 181.3 97.0 5.7 5.8%
South Atlantic 30.7 146.2 80.0 5.8 7.6%
Mountain 8.3 142.9 71.5 4.1 5.7%
East North Central 40.3 125.9 64.5 3.8 5.9%
West North Central 16.3 124.5 61.6 3.4 5.6%
West South Central 19.3 121.0 57.6 3.6 6.3%
East South Central 12.8 104.4 47.0 2.5 5.3%

{6 e .2 A

Source: 1, 2
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TABLE 9

CARDIOLOGISTS' RATIOS TC POPULATION:
BY RANK-ORDERED METROPOLITAN AREAS OVER 1,000,000 POPULATION

Primary CD I Secondary CD All CDs
Metropolitan Areal l"opul.aucm2 Ratio per 160 M| Ratio per 100 M| Ratio per 100 M
New York 16,062,700 §.6° 5.5 11.0
Los Angeles 8,568,000 4,0 3.7 7.7
Chicago 7.797,400 2.8 2.5 5.3
Philadelphia 5,177,000 S.1 3.3 8.4
Baltimore~-Washington, D.C. 4,803,900 5.8 3.8 9.5
Detroft 4,693,000 2.4 1.4 3.9
San Francisco 4,529,200 4.3 3.5 7.9
Boston 3,549,000 6.6 3.5 10.1
St. Louis 2,490,300 2.6 2.8 5.5
Cleveland 2,367,500 3.8 3.2 7.0
Dallas-Fort Worth 2,303,000 1.9 2.5 4.5
Pittsburgh 2,242,300 3.3 2.7 6.0
Minneapolis-St. Paul 2,226,300 3.3 2.6 $.9
Houston 2,153,700 3.6 2.1 5.7
Miami 2,128,300 9.0 8.0 17.0
Seattle-Everett-Tacoma 1,998,200 3.6 i.§ 5.1
Milwaukee 1,957,000 1.7 1.5 3.3
Atlanta 1.893, 600 2.6 3.7 6.3
Cincinnati 1,849,900 2.8 2.5 5.3
Kansas City 1,546,800 2.0 1.9 4.9
Buffalo 1,490,800 3.1 2.4 5.4
Memphis 1,405,500 1.9 1.4 3.2
Providence 1,327,000 3.4 2.9 6.3
San Diego 1,300,000 4.2 2.5 6.7
Indianapolis 1,295,400 3.2 2.2 5.3
Columbus 1,246,000 2,7 2.3 5.1
Portland 1,200,400 2,8 2.3 5.2
Tampa-St. Petersburg 1,171,600 3.7 4,2 7.9
New COrleans 1,117,100 3.8 2,0 5.5
San Antonio 1,116,100 a3 2.3 5.6
Denver 1,115,100 5.0 2.4 7.4
Louisville 1,085,900 2.0 1.3 3.3
Dayton 1,073,900 2.4 1.5 3.9
New Haven 1,067,200 3.7 3.8 7.4
Greensboro-Winston, Salem 1,066,400 1.5 2.5 4,0
Phoenix 1,058,200 2.6 2.1 4.6
Norfolk-Newport News 1,051,500 1.2 1.4 2.7
.~ —_—d-—__-——_——n

1Metropalmn area as defined by three digit zip code combinations.

2l"opulaﬁ:ion estimates related to 2ip code areas based on 1969 population
estimates, "Rand McNally Zip Code Atlas, 1970."

Source: 1, 2
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REFERRAL OF PATIENTS TO CARDIOLOGISTS

Approximately 60 percent of all patients seen by cardiolegists come from their
own practice with 40 percent referred by other physicians or agencies (Table 10).
The referral pattern was essentially the same for both Board Certified and non-
certified cardiologists in Internal Medicine.

On the other hand cardiologists with Subspecialty Board Certification in Cardio-
vascular Disease stated that 53 percent of their patients were referred by other
physicians or agencies (Table 11). There seemed to be no marked differences
in referral pattern according to census divisions,

DISTANCE TRAVELLTD BY PATIENT TO CARDIOLOGISTS

As shown in Table 12, approximately 60 percent of the cardiologists' patients
travelled five miles or greater to be seen. For some areas of the country, the
percentage of patients who travelled greater than 25 miles wvaried considerably.

CARDIOLOGISTS' AGE AND YEARS SINCE DEGREE

The average age of all cardiologists is 47,8 years (Table 13). Primary Cardi-
ologists on an average are three years younger than Secondary Cardiologists
(46.7 vs. 49.9) and Federal Cardiologists are seven years younger than Non-
Federal Cardiologists (41,0 vs. 48.2). As would be expected from the above,
Federal Cardiologists have graduated from medical school more recently (by
seven years) than Non-Federal, and Primary Cardiologists more recently (by
three years) than Secondary as shown in Table 14.

Data on the age distribution of cardiologists show 26 percent are between
25 and 39 years cf age; 55 percent are between 40 and 59 years of age; and

21 percent arc 60 and over., Some regional differences exist, These are
discussed in Chapter 8.

SUMMARY AND RECOMMENDATIONS

There are 10,691 cardiologists in active practice in the United States and
approximately 1,000 in training. This gives a ratio of 5.6 cardiologists per
100,000 population. Whether this 1s an optimal ratio to be maintained in
the future cannot be stated. Their numbers seem to be distributed about
equally between the Primary Cardiologist and the Secondary Cardiologist.
Approximately 70 percent are office based outside institutions and about

S0 percent of all cardiologists are certified in Internal Medicine and 10 per-
cent certified in Cardiovascular Disease.

e . 1ia

Full Tt Provided by ERIC.



TABLE 10

PERCENTAGE OF CARDIAC PATIENTS REFERRED TO PHYSICIAN
BY TYPE OF REFERRAL SOURCE: -
CENSUS DIVISION 8Y BOARD CERTIFICATION

BEST COPY AVAILABLE
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TABLE 11

PERCENTAGE OF CARDIAC PATIENTS REFERRED TO PHYSICIAN
BY TYPL OF REFERRAL SOURCE: .
CENSUS DIVISION BY CARDIOLOGY SUBSPECIALTY BOARD IN CARDIOVASCULAR DISEASE CERTIFICATION

BEST COPY AVAILABLE
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PERCENTAGE OF CARDIAC PATIENTS BY MILEAGE DISTANCE FROM PHYSICIAN:

TARLE 12

CENSUS DIVISION BY PHYSICIAN AGE GROUPINGS

BEST COPY AVAILABLE
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over 25 12,7 9.2 5.0 14.1 25.3 20.0 14.1 28.6 12.6 11.7 8.1 17.6
40 Through 55 Years y
I Dustripution (N) 3586 254 926 574 136 242 532 191 132 $54 41 4
-ﬂl Mileage:
less than & 41.8 47 .4 49.4 40.9 25.7 32.6 38.4 30.1 40.3 42.4 47.0 50.0
% 1025 48.5 45.7 45.3 48.6 54.9 448.1 82.9 46.3 46.9 56.1 47,1 32.5
>ver 25 9.8 6.9 $.3 10.6 18.4 18.2 8.7 23.6 12.7 7.5 5.9 12.5
6C Years And Over
Dustr.oution (N) 113$ 99 435 140 22 60 157 62 28 128 4 0.0
Mileage
less than S 43.7 42.9 52.6 40.1 36.1 35.3 34.0 29.1 46,1 42.5 30.0 0.0
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>