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Abstract: We convened three panels of physicians to rate the
appropriateness of a large number of indications for performing a
total of six medical and surgical procedures. The panels followed a
modified Delphi process. Panelists separately assigned initial ratings,
then met in Santa Monica, California where they received reports
showing their initial ratings and the distribution of the other panelists’
ratings. They discussed the indications and revised the indications

lists, then individually assigned final ratings. There was generally
better agreement on the final ratings than on the initial ratings. Based
on reasonable criteria for agreement and disagreement, and exclud-
ing one outlying procedure, the panelists agreed on ratings for 42 to
56 per cent of the indications, and disagreed on 11 to 29 per cent. (Am
J Public Health 1986; 76:766-772.)

Introduction

Physicians today face mounting pressures to use proce-
dures only when clinically valid criteria indicate that they are
appropriate. The government’s limits on health care financ-
ing,' businesses’ efforts to curb health insurance costs,?
increasing concern over large regional variations in proce-
dure use,* and the establishment of peer review organizations
(PROs)* all add to these pressures.

Where can physicians turn for help in deciding what
procedure use is generally accepted to be appropriate? The
medical literature is only a partial guide; expensive, time-
consuming, randomized, clinical trials can never investigate
the effectiveness of procedures in more than a small fraction
of the situations in which they might be used.’ The National
Institutes of Health (NIH) consensus statements offer some
guidance for some procedures, but are generally too broadly
stated to be of much help in individual cases.®

We report here the results of a new method for rating the
appropriateness of a large number of detailed indications for
the use of individual medical or surgical procedures. The
method relies on a panel of expert physicians to generate and
to rate the appropriateness of a list of indications. We
convened three panels of physicians to rate the appropriate-
ness of indications for performing a total of six procedures—
coronary angiography, coronary artery bypass graft surgery,
cholecystectomy, upper gastrointestinal endoscopy,
colonoscopy, and carotid endarterectomy. We selected these
six procedures because they are frequently performed, they
use substantial medical resources, and they e€xhibit signifi-
cant variation in use rates between large geographical areas
of the United States.> .

In this paper, we describe the composition and working
of the panels; summarize the ratings, with particular empha-
sis on the amount of agreement or disagreement among the
panelists; and discuss the implications of these results.
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Methods

A cardiovascular panel rated indications for coronary
angiography and coronary artery bypass graft surgery; a
gastrointestinal panel rated indications for cholecystectomy,
upper gastrointestinal endoscopy, and colonoscopy; a
cerebrovascular panel rated indications for carotid
endarterectomy. Each of the three panels was conducted as
follows:

® Project staff invited nine distinguished physicians to

serve on the panel.

® Staff prepared initial lists of clinical indications for

performing each procedure.

® The panelists rated the appropriateness of each indi-

cation and mailed their ratings to Santa Monica, where staff
tabulated them for use at the panel meeting.

® The panelists met in Santa Monica. Taking one pro-

cedure at a time, they discussed the indications, revised the
indications list, and individually assigned final appropri-
ateness ratings.

® Staff analyzed the ratings.

In selecting panelists, we attempted to keep a rough
balance among different parts of the country, different rele-
vant specialties, and academic versus private practice. Each
panel had members from all four US census regions. The
specialty composition of the panels is shown in Appendix A.

In developing the initial indication lists, we used as
guides reviews of the medical literature on each procedure.
The indications categorized patients in terms of their symp-
toms, past medical history, and the results of previous
diagnostic tests. We tried to make the indications detailed
enough so that patients presenting with a particular indication
would be reasonably homogeneous, in the sense that doing
the procedure would be equally appropriate (or inappropri-
ate) for all of them. We tried to make the lists comprehensive
enough so that all indications for doing the procedure that
arise in practice would be included. At the same time, we
tried to keep them short enough so that all of the indications
could be rated by the panelists within a day. The indications
were organized into ‘‘chapters’ which corresponded to
clinically related problems for which the procedure could be
used. The total number of initial indications for each proce-
dure ranged from 192 for cholecystectomy to 1,685 for
endoscopy.

As an example, Appendix B lists the eight clinical
settings (chapters) for coronary angiography. We defined
indications for the use of coronary angiography in asympto-
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matic patients, patients with chest pain of uncertain origin,
and patients in six other categories. Under each chapter title
are listed the factors that we used to define the indications in
that clinical setting; each factor may appear at several levels
and in combination with different levels of the other factors.
In chapter 3 (patients with chronic stable angina), for exam-
ple, contraindications to coronary artery bypass graft surgery
include dementia, severely impaired one-year life expectan-
cy, and severe, irreversible functional incapacity. Medical
management is classified as none, less than maximal, or
maximal. Angina is class I, II, III, or IV according to the
Canadian Cardiovascular Society classification. Test results
may be negative, positive, or very positive, or the test may
not have been performed. We used various combinations of
these factors to define the indications for coronary angiog-
raphy in patients with chronic stable angina.

Comorbidity was accounted for in the indications for all
of the procedures. For the cardiovascular procedures,
comorbid conditions figured in the definition of contraindica-
tions to bypass graft surgery. For the gastrointestinal and
cerebrovascular procedures, the panelists explicitly assigned
adjustments to their ratings to account for varying levels of
comorbidity.

We sent the panelists literature reviews,’”'? rating
sheets, and instructions. The literature reviews gave all
panelists equal access to a central core of relevant literature.
The rating sheets listed all of the indications for each
procedure and provided space for an appropriateness rating
on a scale of 1 to 9. Figure 1 shows a one-page example from
the initial rating sheet for coronary angiography. The panel-
ists were instructed to rate the appropriateness of each
indication as of 1981 using their own best clinical judgment
and considering an average group of patients presenting to an
average US physician who performed the procedure during
1981. **Appropriate”” was defined to mean that the expected

CHAPTER 1
INDICATIONS FOR CORONARY ANGIOGRAPHY
[ ittty 1
| Appropriateness Scale |
A I
' 123456789 |
|1 = extremely inappropriate ,
1 5 = equivocal (neither clearly appropriate nor clearly
| inappropriate) |
| 9 = extremely appropriate !
o | Rating of
I. Asymptomatic Patients Appropriateness
(Circle One)
A. Coronary angiography (CA) is indicated in
patients in high risk occupations if:
1. No exercise ECG, no exercise thallium scan,
and no exercise MUGA 123456789
2. Negative exercise ECG and
a. No or negative exercise thallium scan
regardless of MUGA results, if any 123456789
b. Reversible defect on exercise thallium
scan and
(i) No exercise MUGA 123456789
(i) Negative exercise MUGA 123456789
(iii) Positive exercise MUGA 123456789
3. Positive exercise ECG and
a. No exercise thallium scan regardless of
MUGA results, if any 123456789
b. Negative exercise thallium scan and
(i) No exercise MUGA 123456789
(i) Negative exercise MUGA 123456789

FIGURE 1—Example of Form Used for Initial Ratings
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health benefit (i.e., increased life expectancy, relief of pain,
reduction in anxiety, improved functional capacity) exceeded
the expected negative consequences (i.e., mortality, morbid-
ity, anxiety of anticipating the procedure, pain produced by
the procedure, time lost from work) by a sufficiently wide
margin that the procedure was worth doing. *‘Inappropriate”’
meant the opposite—the negative consequences outweighed
the expected benefits. Extremely appropriate indications
should be rated 9, equivocal indications should be rated 5,
and extremely inappropriate indications should be rated 1.
The instructions also included definitions of important terms.
The panelists required about 20 to 35 minutes per 100
indications to complete the initial ratings.

The panels all met in Santa Monica and, on average,
spent one day discussing and rerating each procedure.
Because of a time constraint, however, rerating of
colonoscopy was done by mail without group discussion two
months after the gastrointestinal panel meeting.

The panelists discussed the indications for each proce-
dure one chapter at a time. They had in front of them
computer printouts that distributed their initial ratings of each
item (Figure 2). Each panelist received the identical distri-
bution of ratings, but a caret below the rating line showed the
particular panelist’s own initial rating.

For all procedures except colonoscopy (which was
discussed only briefly at the panel meeting), the indication
lists were substantially revised during discussions at the
meetings. The changes were meant to tailor the indications to
better describe clinically homogeneous categories. Many of
the changes simply split one indication into two. Other
changes adjusted the boundaries between indications. In
other cases, some indications were dropped and others were
added. Some initial indications were divided into multiple
final indications. Other groups of initial indications were
merged into a single final indication. Many of the changes
were even more complex transformations. In some cases,
whole chapters were divided, combined, or eliminated.

For example, in coronary angiography chapter 3 (chron-
ic stable angina), the panelists split some of the indications by
age. After the split, all of the indications for patients with
Class I or II angina were rated separately for patients under
age 65 and for patients 65 or older.

The printouts showing distributions of initial ratings also
served as rating sheets. After discussion of each chapter, the
panelists marked their final ratings directly on the printouts.
Although the panelists were not required to rate all of the
indications, all of them chose to rate all but a tiny fraction of
the indications.

Studies are now underway to assess the validity and
reliability of the ratings.

Results
Four Definitions of Agreement

We propose two ‘‘conceptions’’ of agreement. Both can
be applied using either nine ratings or seven ratings, yielding
a total of four definitions.

The stricter conception is: The raters agreed if all of the
ratings were within a single three 3-point region—1 to 3, 4 to
6, or 7 to 9. We interpret this to mean that all of the raters
agreed to one of the following statements: the procedure
Zhould not be done, doing it is questionable, or it should be

one.

The second conception is somewhat more relaxed: The
raters agreed if all of the ratings were within any 3-point
range, even if that range straddles the boundary between two
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CLINICAL PRESENTATION:

1. CAROTID TIA and/or AMAUROSIS FUGAX - Single Episode
Low

Surgical Risk

Elevated

High
Surgical Risk Surgical Risk

APPROPRIATENESS OF
OPERATING
IPSILATERALLY

IF ANGIOGRAPHY SHOWS:

Ipsi: Degree of stenosis of
ipsilateral artery
Contra: Degree of stenosis of
contralateral artery
1. lIpsi: Occluded
Contra: None or 1-49%

2. Ipsi: Occluded 9
Contra: 50-99%

3. Ipsi: 50-99% 11 2
Contra: None, 1-49%, or 1234567
50-99%

1
8
4. Ipsi: 50-99% 11 3

Contra: Occluded 12345678

5. Ipsi: 1-49% 4
Contra: None or 1-49% 1

6. lpsi: 1-49% 3
Contra: 50-99% 1

N -

7. Ipsi: 1-49% 3
Contra: Occluded 1

N =
o =
~
[ -]

8. Ipsi: 1-49% with large

ulcerative lesion 1 11 33
1234567;9

Contra: None, 1-49% or
50-99%

9. Ipsi: 1-49% w/multicentric

ulcerative lesion 1

Contra: None, 1-49%, or
50-99%

9
123456789
N

123456789

>0 n

>0

2
2456789

© -

1115
123456782

9 9
/1\23456789 }\23456789

9 9
)\23456789 123456789

4 1

3 21 1
5 1%3456789

>on

111 1
12345678

o

1 1121
12345678

-

4 11
23456789

Do

1
3
A

>0 W

611 1 8 1
122456789 123456789

5 2 1 1
12%456789

11
23456789

>=~

5 3 1 8 1
122456789 123456789

2 411 2 1
9 123456789

11 1 222 411 2 1
123456729 }\23456789

FIGURE 2—Example of Form Used for Final Ratings

of the regions specified above. If all of the ratings were within
the range 3 to 5, for example, there was agreement according
to this second conception, but not according to the first.

Four definitions of agreement result:

® A9S: All nine of the ratings fell within a single 3-point

region—1to 3, 4to 6, or 7 to 9.

® A9R: All nine of the ratings fell within any 3-point

range.
® A7S: After discarding one extreme high and one
extreme low rating, the remaining seven ratings all fell
within a single 3-point region—1 to 3, 4to 6, or 7 to 9.

® A7R: After discarding one extreme high and one
extreme low rating, the remaining seven ratings all fell
within any 3-point range.

Table 1 shows the per cent of indications on which the
panelists agreed, using our four definitions of agreement. On
any definition, colonoscopy showed much lower agreement
than any other procedure. There are several possible reasons
for this. Colonoscopy was the only procedure for which final
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ratings were assigned without group discussion. It had by far
the largest number of final indications, possibly producing
less carefully considered ratings. Or there may simply have
been a lower level of consensus on appropriate indications for
use of colonoscopy than there was for the other procedures,
perhaps because it is a relatively new procedure. In any
event, since the panel process differed substantially for
colonoscopy, our discussion disregards colonoscopy and
focuses on the other five procedures.

The per cent of agreement for the final ratings exceeded
that for the initial ratings for most of the procedures. The
increases in agreement were substantial in magnitude for
coronary angiography (34 per cent on definition A7R; 95%
confidence interval 26, 42), coronary artery bypass graft
surgery (18 per cent; 95% CI: 12, 24), and upper gastroin-
testinal endoscopy (13 per cent; 95% CI: 9, 17). The changes
for the other procedures were smaller or less precisely
measured.

Based on the definitions that use all nine ratings (A9S and
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TABLE 1—Per Cent of Indications on Which Panelists Agreed Using Four Different Definitions of Agreement (all indications)

Procedure®
ANGIO CABS CH END Cco CE
Definition of Agreement® [ Fe | F | F I F [ F | F
A9S: 9 ratings, strict 12.2 28.0 78 213 29.2 38.8 16.6 25.4 1.8 26 39.9 40.9
Standard error (2.3) (2.6) (1.4) (1.9) (6.6) (7.0) (0.9) (1.3) (0 4) (0 3) (1.9) (1.7)
A9R: 9 ratings, relaxed 12.7 28.7 78 27 29.2 38.8 16.6 25.4 39.9 40.9
Standard error (2.3) (2.6) (1.4) (1.9) (6.6) (7.0) (0.9) (1.3) (0 4) (0 3) (1.9) 1.7)
A7S: 7 ratings, strict 21.0 50.0 214 348 43.8 49.0 27.8 41.3 10.6 14.6 55.6 53.4
Standard error (2.9) (2.9) (2.1) (2.2) (7.2) (7.2) (1.1) (1.5) (0.9) 0.7) (1.9) 1.7)
A7R: 7 ratings, relaxed 22.0 56.3 23.2 41.2 438 53.1 28.6 41.6 11.1 14.9 55.6 53.8
Standard error (2.9) (2.9) (2.2) (2.2) (7.2) (7.2) (1.1) (1.5) (1.0) 0.7) (1.9) 1.7)

SANGIO: coronary angiography

CABS: coronary artery bypass surgery

CH: cholecystectomy

END: upper gastrointestinal endoscopy

CO: colonoscopy

CE: carotid endarterectomy

®See text for full definitions of agreement.

°l indicates initial ratings, F indicates final ratings.

A9R), the panelists agreed on the final ratings for 25 to 40 per
cent of the indications, depending on the procedure. Using
A9R rather than A9S makes surprisingly little difference;
almost all of the ratings that clustered in any 3-point range fell
within a single one of our regions (1t0 3, 4to06,or 7t09). If
we do not require unanimity (definitions A7S and A7R),
agreement jumps by 16 percentage points on average, reach-
ing 50 per cent or better for three of the procedures.

Four Definitions of Disagreement

As with agreement, we propose two conceptions of
disagreement that can be used with either nine or seven
ratings to yield four definitions: The first conception is: The
raters disagreed if at least one assigned a rating of 1 and at
least one assigned a rating of 9. We interpret this extreme
polarization as disagreement. The second conception is more
relaxed: The raters disagreed if at least one rating fell in the
lowest 3-point region (1 to 3) and at least one in the highest
(7 to 9). We interpret this to mean that one rater thought the

procedure should not be done for this indication and one
thought that it should be done.
Four definitions of disagreement result:
® DIS: Considering all nine ratings, at least one was a 1
and at least one was a 9.

® DI9R: Considering all nine ratings, at least one fell in
the lowest 3-point region (1 to 3) and at least one fell in the
highest (7 to 9).

® D7S: After discarding one extreme high and one
extreme low rating, at least one of the remaining seven
ratings was a 1 and at least one was a 9.

® D7R: After discarding one extreme high and one
extreme low rating, at least one of the remaining seven
ratings fell in the lowest 3-point region (1 to 3) and at least
one fell in the highest (7 to 9).

Table 2 shows the per cent of indications that satisfied
each of the four definitions of disagreement. Colonoscopy
showed a high level of disagreement by any of the definitions,
corresponding to the low level of agreement noted above.

TABLE 2—Per Cent of Indications on Which Panelists Disagreed Using Four Different Definitions of Agreement (all indications)

Procedure®
ANGIO CABS CH END co CE
Definition of Agreement® I Fe | F | F | F | F | F
D9S: 9 ratings, strict 9.3 2.0 20.5 8.8 16.7 204 37.9 30.2 49.2 60.9 28.4 14.9
Standard error (2.0) (0 8) 2.1) (1.3) (5.4) (5.8) (1.2 (1.4) (1.5) (0.9) (1.7) (1.2)
D9R: 9 ratings, relaxed 60.0 59.5 39.5 47.9 42,9 63.8 48.5 82.0 80.8 40.9 34.0
Standard error (3.4) (2 7) (2.6) (2.2) (7.3) (7.1) (1 2) (1.5) (1.2) (0.7) (1.9) (1.6)
D7S: 7 ratings, strict 0.0 0.3 54 23 0.0 20 7.0 9.9 21.7 47 23
Standard error (0.0) (0.3) (1 2) 0.7) (0.0) (2.0) (0 4) (0.8) (0.9) (0.8) (0.8) (0.5)
D7R: 7 ratings, relaxed 31.7 1.0 16.6 333 204 36.0 28.9 55.2 481 21.6 18.1
Standard error (3.3 (1.8) (2 4) 1.7) (6.9) (5.8) (1.2 (1.4) (1.5) (0.9) (1.6) (1.3)
2 ANGIO: coronary angiography
CABS: coronary artery bypass surgery
CH: cholecystectomy
END: upper gastrointestinal endoscopy
CO: colonoscopy
CE: carotid endarterectomy
bSee text for full definitions of agreement.
°l indicates initial ratings, F indicates final ratings.
AJPH July 1986, Vol. 76, No. 7 769
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Disagreement decreased substantially between the ini-
tial and final ratings for angiography (21 per cent; 95%
confidence interval 13, 28), coronary artery bypass graft
surgery (13 per cent; 95% CI: 7, 19), and endoscopy (7 per
cent; 95% CI: 3, 11), according to definition D7R. There was
no consistent change in disagreement for the other proce-
dures.

Disregarding colonoscopy, the percentage of indications
with at least one 1 and at least one 9 (D9S) in the final ratings
ranged from 2 to 30; depending on the procedure, requiring
at least two ratings at each extreme (D7S) reduced these
percentages substantially, to a maximum of 7 for endoscopy.
Between 30 and 50 per cent of all indications had at least one
1 to 3 rating and at least one 7 to 9 (D9R). Requiring two
ratings at each extreme (D7R) reduced the range to between
10 and 30 per cent.

Differences in Ratings by Specialty

Table 3 reports on median ratings by three specialty
groupings: medical generalists, medical specialists, and sur-
geons (see Appendix A for more information on the compo-
sition of the specialty groups). The radiologist on each panel
constituted a fourth group of one; we do not report his ratings
so as not to disclose information on individuals. The radiol-
ogists’ ratings are included in the overall median.

The ratings are shown as average deviations of the
median rating for each specialty from the overall median for
all the panelists. Thus, for example, the median initial rating
by medical generalists was, on average, 1.49 points lower
than the overall median for the initial coronary angiography
indications.

The ratings by specialty group were frequently different
from the overall ratings, but consistent patterns are hard to
discern. Two observations stand out, however: Final ratings
by the medical specialists were never more than half a rating
point from the overall median, and the surgeons rated all
three surgical procedures substantially higher than the over-
all median.

Discussion

Our panels demonstrated that physicians can rate the
appropriateness of large numbers of indications for perform-
ing medical and surgical procedures. The lists of indications
that they rated were much more detailed and comprehensive
than any that have been attempted in the past.

The detailed lists of rated indications’"'?> may interest
some researchers, but they are not a valid guide to current
medical practice. We plan to use the ratings to investigate the
relation between appropriateness and geographical varia-
tions in procedures done during 1981.'> Thus we instructed
the panelists to rate the indications in light of 1981 knowl-
edge. Rapid development of some treatments (for example,
intracoronary streptokinase in heart attacks and balloon
angioplasty for obstruction of coronary arteries) has surely
altered the appropriateness of some of the indications since
1981.

The panel process clearly brought the individual panel-
ists’ ratings closer together. Whether we compare per cent
agreement or per cent disagreement, the final ratings tended
to be closer together than the initial ratings.

Even in the final ratings, however, the panelists at best
agreed on a little over half of the indications, and they clearly
disagreed on up to 30 per cent of them. These statements
disregard colonoscopy, which had a much higher level of
disagreement. Perhaps the appearance reflects reality; there
may really be substantial disagreement about the value of
these procedures for many indications. Other possibilities
include the following:

® Perhaps panelists had in mind different ‘‘average

groups of patients presenting to an average US physician.”’
This is plausible, since their perceptions of what is an
average group presumably depend to some extent on what
the panelists see in their own practices.

® Perhaps the indications were not properly framed—for

example, they did not match clinically relevant categories,
or were not tightly enough defined to avoid the ‘‘different
group’’ problem. However, the fact that the panelists

TABLE 3—Average Deviation from Overall Median by Specialty

Procedures
ANGIO CABS CH END co CE
Medical Generalists
Initial rating -1.49 -1.07 -0.66 -0.42 0.90 0.26
Standard error (0.09) (0.08) (0.15) (0.04) (0.06) (0.06)
Final rating -0.60 -0.40 -0.27 0.26 0.94 -0.43
Standard error (0.05) (0.04) (0.14) (0.04) (0.03) (0.04)
Medical Specialists
Initial rating 0.65 0.01 0.16 0.47 —0.86 -0.39
Standard error (0.83) (0.07) (0.17) (0.04) (0.05) (0.06)
Final rating 0.11 -0.02 0.18 0.32 -0.10 -0.48
Standard error (0.06) (0.04) (0.16) (0.04) (0.03) (0.05)
Surgeons
Initial rating -0.50 0.93 0.49 0.38 0.44 0.45
Standard error (0.08) (0.09) (0.16) (0.04) (0.05) (0.04)
Final rating 0.09 0.65 1.02 -0.21 -1.94 0.46
Standard error (0.07) (0.07) (0.25) (0.04) (0.04) (0.03)

ANGIO = coronary angiography

CABS = coronary artery bypass surgery
CH = cholecystectomy

END = upper gastrointestinal endoscopy
CO = colonoscopy

CE = carotid endarterectomy
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substantially revised the initial lists and unanimously ac-
cepted the final lists suggests that the final lists should
define indications that are well suited for rating their
appropriateness.

® Perhaps panelists differed in their understandings of
what the indications meant even though the definitions

PHYSICIAN RATINGS OF APPROPRIATE INDICATIONS

higher degree of agreement on the ipdications that do occur
frequently in practice. However, the panelists did drop
some indications from the initial lists on the grounds that
they never occur in practice, suggesting that most of the
final indications do occur at least occasionally.

Our tentative conclusion is that there really is disagree-

ment about the value of these procedures for many indica-
tions, and that the disagreement reflects the lack of detailed
evidence about the circumstances in which these procedures
are efficacious. This conclusion is consistent with the view
that uncertainty underlies much of the geographic variation in

were supplied both in writing and orally at the meetings,
and there was plenty of opportunity to discuss questions
and clarify the definitions.

® Perhaps the indications with disagreement do not arise
in practice. They may be hypothetical situations with which

the panelists have had no experience. There may be a much procedure use. 14,15
APPENDIX A
PANEL MEMBERSHIP
Panels
Specialty Cardiovascular Gastroenterological Cerebrovascular

Medical generalists 1 family physician

1 family physician 1 family physician

2 internists 2 internists 1 internist
Medical specialists 3 cardiologists 3 gastroenterologists 2 neurologists
Surgeons 2 cardiothoracic surgeons 2 general surgeons 3 vascular surgeons
1 neurosurgeon
Radiologist 1 radiologist 1 radiologist 1 neuroradiologist
APPENDIX B

CLINICAL SETTINGS AND FACTORS:
A FRAMEWORK FOR THE INDICATIONS FOR CORONARY ANGIOGRAPHY

1. Asymptomatic patients
Occupation
Exercise ECG test
Exercise thallium scan
Exercise MUGA test
2. Chest pain of uncertain origin
Chest pain with exertion
Exercise ECG test
Exercise thallium scan
Exercise MUGA test
3. Chronic stable angina
Contraindications to coronary
artery bypass graft surgery
Medical management of angina
Degree of angina
Exercise ECG test
Exercise thallium scan
Exercise MUGA test
4. Unstable angina
Contraindications to coronary
artery bypass graft surgery
Medical management of angina
Degree of angina
Exercise ECG test
Exercise thallium scan
Exercise MUGA test
5. During an acute M|
Contraindications to coronary
artery bypass graft surgery
Complications of MI

6. Within six months of an acute Mi

Contraindications to coronary
artery bypass graft surgery

Type of M|

Presence of angina post M|

Medical management of angina

Degree of angina

Exercise ECG test

Exercise thallium scan

Exercise MUGA test

7. Sudden death survivors

Contraindications to coronary
artery bypass graft surgery

Relation of sudden death
episode to an Ml

Presence of angina post MI

Medical management of angina

Degree of angina -

Exercise ECG test

Exercise thallium scan

Exercise MUGA test

8. Following coronary artery bypass

graft surgery
Timing of coronary angiography
Presence of angina post CABS
Medical management of angina
Degree of angina
Exercise ECG test
Exercise thallium scan
Exercise MUGA test

AJPH July 1986, Vol. 76, No. 7
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