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PREFACE 

The uniform, single-visit examination fre-

quently used for population studies differs both in 
objectives and procedures from the usual clinical 
examination. In clinicalpractice the objectives are 
evaluation and management of the individual pa- 
dent. Usually the patient is under study for some 
complaint for which he has sought medical advice. 
If the diagnosis o r  treatment seems obvious on 
clinical grounds, the workup may be minimal. On 
the other hand, if the diagnostic clues areequivo-
cal there may be an extended series of tests and 
consultations, and the patient may be under obser- 
vation for appreciable periods before a diagnosis 
is established. Diagnosis may be modified by the 
patient's response to treatment o r  by his subse-
quent clinical history. There is ,  in short, a vari- 
able diagnostic workup and an extendedopportunity 
to confirm or  rule out the original impressions. 

Clearly, this procedure is not well suitedfor 
survey studies. The National Health Survey in 
planning for the Health Examination Survey' re-
quired a single-visit examination which would 
yield cardiovascular findings and diagnoses in a 
standardized fashion on each and every examinee. 
These needs prompted the National Health Survey 
to contract with the Michael Reese Hospital to 
develop and evaluate such an examination. Iden- 
tical needs existed in connection with plans for 
prospective studies in Chicago on the epidemiol- 
ogy of cardiovascular-renal diseases. 2-7 

The undertaking proved to be a complicated 
one, requiring the cooperation of many individuals 
in addition to the project staff itself. It is a 
pleasure to acknowledge the encouragement and 
support given by the late Herman N. Bundesen, 
M.D., President, Chicago Board of Health, by 
Samuel L. Andelman,M.D.,M.P.H., Commission-

er of Health, City of Chicago, and by Louis N. 
Katz, M.D., Director, Cardiovascular Depart-
ment, Medical Research Institute, Michael Reese 
Hospital. Grateful acknowledgment is extended 
for the excellent contribution made by Messrs. 
Frank Bauer, Marvin Templeton, Carl Kolometz, 
Mrs. Juanita Ryan and Miss Donna Nolan of the 
Division of Vital Statistics and Information Serv- 
ices, Chicago Board of Health: It isalso a pleas-
ure to express deep appreciation for the vital 
contribution made by the executive boards, di-
rectors, staff,patients and particularly to Drs. 
A. J. Miller and T. A. Texidor ,medicaldirectors, 
the Gold Cross Organization; late Dr. Stanley E. 
Telser, medical director, the Chicago Health 
Center of the International Ladies Garment Work- 
ers Union and Dr. Herbert K. Abrams, medical 
director, Union Health Service. W e  arealsogr.-te-
ful to Mrs. Bernice Block, Mrs. MildredColwell, 
Miss Wilda Miller, Mrs. Barbara Smith Pearson 
and Mrs. Adele Stamler for technical assistance. 

For the special studies which are carried 
out at its expense but are not directly conducted 
by the National Health Survey, staff members 
are assigned for liaison with the research or-
ganization doing the study. In addition to partic- 
ipating in the design of this study, &s. Alice 
Waterhouse and Oswald K. Sagen kept closely 
informed on the study progress and conveyed 
the viewpoint of the National Health Survey on 
questions of methodology. Mr. Tavia Gordon 
edited the final research report for publication 
in Health Statistics, Series D. 

References listed on page 18. 
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EVALUATION OF A SINGLE-VISIT 

CARDIOVASCULAR EXAMINATION 


The research study, the results of which are presented here, was carried aut by the Cardiovascular Department, Medical Re- 
search Institute, Michael Reese Hospital, under a contract with the US. Na!ional Health Survey, with the cooperation of the Heart 
Disease Control Progrom, Chicago Board of  Health. J .  Stamler, M.D., directed the project, initially in the Cardiovascular Depart- 
ment, Medical Research Institute, Michael Reese Hospital, later as Director, Heart Disease Control Program, Chicago Board of 
Health.* Dr. Stamler prepared the report which fallows. 

This study is concerned with the diagnosis 2. To compare the cardiovascular diagnoses 
and evaluation of a single-visit examination suit- obtained by this examination with those 
able for use in cardiovascular surveys. It was obtained on the same individuals by clini-
undertaken with the following objectives in mind: cal practice. In the subsequent discussion 

i. To develop an examination procedure these two examinations will bereferredto 
which would be carried out on a single vis- as the "Special" and the "Clinical" Exam- 
it and which would yield cardiovascular ination, respectively. 
diagnoses in accord with the definitionsof 3. To compare the cardiovascular diagnoses 
the New York Heart Association with cer- obtained by two independent Special Exam- 
tain modifications.8-'0 inations of the same individuals. 

THE SPECIAL EXAMINATION 

The first undertaking was the development of waist. The patient was seated and the bloodpres- 
a standardized cardiovascular examination-the sure taken first in' the right and then in the left 
"Special Examination." This involved the con- arm with the cuff remaining on the left arm. 
struction of a set of standard medical forms (Ap- The physician then reviewed the medical his- 
pendix I), a uniform examination procedure, a tory form, asking any questions he deemedperti- 
well-defined set of diagnostic criteria (Appendix nent. He questioned all patients specifically re- 
11), and a routine for establishing diagnoses. For garding chest pain, dyspnea, andclaudication, re- 
this purpose a pretest series of 66 examinations cording his judgment on themedical history form. 
was done, in co-operation with the Union Health He also inquired concerning any history of anti- 
Service. pressor therapy. 

In its final form the examination took approx- The examinee was then seated on the examin- 
imately one hour. It included a standardizedmed- ing table and the blood pressure in the left arm 
ical history, physical examination, 12-lead elec- was again recorded. After the head, eyes, fundi, 
trocardiogram, 14 X 17 posteroanterior teleroent- neck, and chest were examined, the examinee was 
genogram of the chest, urine sample, and venous asked to lie down and the cardiac examination was 
blood specimen. performed. At the physician's discretion, the car- 

The medical history form (MSOO1-12/57) was diac examination was repeated in the sittingposi- 
completed by a trained interviewer who was not a don or after exercise. The peripheral vessels and 
physician. Then the examinee was ushered into the extremities were next examined. Following this 
physician's office. and asked to undress to the the blood pressure in the left arm in the sitting 

*The epidemiological research of the Heart Disease Control program. Chicago Board of Health. is made possible by grant support fmm 
the Chicago Heart Association. the Amedcan Heart Association and the National A& Instihrte. National I n s t i b t e s  of Health, U .  S.Public 
Health Service. 
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position was once more recorded, and then the 
examinee was dismissed. The physician completed 
the physical examination form (MS002), reviewed 
the history, and arrived at an initial diagnostic 
impression which was entered on the physical 
examination form. 

Subsequently the electrocardiogram was read 
by an electrocardiographer and the chest X-ray 
was read by a roentgenologist. The electrocardio- 
gram was read first without reference to the 
examination findings and then reviewed with 
access to a brief summary of the findings, which 
gave the blood pressure and initial diagnostic im-
pression (Form MS 008-12/57). The latter inter-
pretation was the one used for diagnosis. The 
X-ray was evaluated once only, with this form 
available to the roentgenologist. The content of 
the X-ray and electrocardiographic determina- 
tions may be judged &om the standard forms 
G004-10/57 and G008-11/57. 

The ECG, X-ray, and laboratory determina- 
tions were made available to the examining phy- 
sician, who then completed his evaluation of the 
case. His definitive diagnostic conclusions were 
summarized on a special diagnostic summary 
sheet (MS 003-12/57). A s  anticipated, the ECG and 
X-ray data significantly influenced the diagnosis; 
in 20 percent of the casesachangewas made from 
the initial diagnostic impression to the final diag- 
nosis. The complete chart was then evaluated by a 
reviewing physician, who filled out a diagnostic 
summary sheet without reference to the conclu- 
sions of the examining physician. Any uncertain- 
ties, questions, o r  disagreements noted bythere- 
viewing physician were referred back tothe exam- 
ining physician. Final diagnostic decisions were 
arrived at by the reviewing and examining physi- 
cians in joint consultations, with the reviewing 

physician acting as the final authority. There was 
one reviewing physician for all the Special Exam- 
inations. 

Essential to the Special Examination was a 
standard set of diagnostic categories and criteria.' 
Basically, the criteria were those of the New 
York Heart Association, with modifications 
suggested by recent conferences on methods for 
epidemiologic research. Experience in the 
course of the Special Examination uncovered un- 
anticipated difficulties and suggested additional 
changes in the diagnostic rules. Sincethecom- 
pletion of this study, two valuable reports have 
appeared on diagnostic criteria for field surveys 
and epidemiological studies on cardiovascular 
diseases.11912 

The following cardiac diagnoses, positive o r  
suspect, singly o r  in combination, were made in 
the course of the Special Examination: coronary 
heart disease (CHD) including myocardial infarc- 
tion, angina pectoris, congestive heart failure of 
probable coronary etiology; hypertensive heart 
disease (HHD); rheumatic heart disease (PAD); 
congenital heart disease; aortic stenosis and 
aortic insufficiency; mitral insufficiency; cor pul- 
monale; chronic myocarditis; definite organic 
heart disease of suspect coronary etiology; organ- 
ic heart disease of indeterminate etiology. For 
purposes of tabulation, cardiac diagnoses other 
than CHD, HHD, and RHD were classified under 
the broad heading, other heart disease. Theother 
cardiovascular diagnoses made were: essential 
hypertension, cerebrovascular disease, and pe- 
ripheral vascular disease. Criteria for these are 
presented in Appendix 11. Some of the difficulties 
in formulating and applying the diagnostic rules 
are  discussed in a later section on "Special Diag- 
nostic Problems." 

COMPARISON WITH THE CLINICAL EXAMINATION 


An essential concern of this study was tode-
termine the correspondence between the diagnos- 
tic results of the Special and Clinical Examina- 
tions. For that purpose three different medical 
groups were asked to participate in an evaluation 
of the Special Examination. These groups were: 
the Gold Cross Organization, the Chicago Health 
Center of the International LadiesGarment Work- 
ers Union, and the Union Health Service. These 
organizations furnished 100, 119, and 77patients, 
respectively. The purpose and plan of the study 
was explained to the patients at the onset. No 
problem was encountered in terms of ability or 
willingness to participate. The age-sex-race com-
position of the examinees is shown in table 1. 

The patients were chosen from among those 
who had just received o r  were due to receive a 
full medical examination at one of the co-operat- 
ing institutions. A deliberate effort was made to 
include more than the usual number of persons 
with cardiovascular diseases. The prevalence of 
cardiovascular diseases and conditions in the 
study group is therefore atypical, either for clini-
cal practice o r  for general population studies. 
(This affects the interpretation of the study re-
sults in a number of ways-some obvious, some 
not. These effects will be discussed in the section 
on '%enera1 Comments and Discussion.") 

The Clinical Examination at these institutions 
included a routine cardiovascular examination, 
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Table 1. N u m b e r  of examinees by race, 
age, and sex 

Race and age 


A l l  races---


White 


A l l  ages----


Negro 

A l l  ages----

8 

with a chest X-ray and a 12-lead electrocardio- 
gram. Beyond that, it was unrestricted in its 
scope, including the time period over which the 
data were collected and the diagnostic procedures 
and recall visits utilized. For the purpose of this 
study, the physician doing the Clinical Examina- 
tion summarized his findings on a diagnostic sum- 
mary form identical with that used in the Special 
Examination. The .entire chart, including the diag- 
nostic summary form, was then scrutinized by a 
reviewing physician. A s  in the Special Examina- 
tion, questions and disagreements were referred 
back to the examining physician for clarification. 
When necessary, the examining and reviewing phy- 
sician conferred, with the latter serving as the 
final authority. This procedure left to the physi- 
cians responsible for the Clinical Examinations a 
broad discretion in the choice of criteria for the 
diagnosis of heart disease and hypertension. 
There was one reviewing physician for all the 
Clinical Examinations. 

Unlike the Special Examination, which was 
uniform in content and restricted to asinglevisit, 
the Clinical Examination was of varying content. 
This is most easily indicated by a brief descrip- 
tion of the various medical organizations. The 
Gold Cross Plan provides a comprehensive annual 
medical examination, referring itsparticipants to 

other physicians for care or additional consulta- 
don, if this seems appropriate. Its participants 
receive their normal medical care from other 
sources. Most of them entered this study with a 
background of four or five comprehensive annual 
medical examinations under the Gold Cross Plan. 
The Union Health Service provides comprehensive 
prepaid medical care to itsparticipants, who apply 
for medical service as they feelitnecessary. The 
Chicago Health Center provides comprehensive 
diagnostic services and limited therapeutic serv- 
ices to its participants, who apply for medical 
service as they feel it necessary. While these 
latter two medical groups encourage periodic 
examinations, these were more the exception than 
the rule. Many, if not most, persons present 
themselves to these centers for treatment of 
specific complaints, rather than for periodic 
checkups. In either case, they receive a full 
work-up, and it is this work-up, undertaken in 
the normal course of their medical care, that is 
reported as their Clinical Examinadon. In many 
instances, this was the first full medical exami- 
nation they received at these centers. 

The Special and Clinical Examinations were 
administered and interpreted in complete inde- 
per,dence, even to the point of using different elec-
trocardiograms and X-ray films.Upon compisdon 
of both examinations, the diagnostic findingson 
each patient were analyzed and compared by a 
team consisting of the two reviewing physicians 
and the project director. A summary sheet was 
filled out in each case involving a diagnoBtic dis- 
agreement; this included a description andanaly- 
sis of the basis for disagreement. In addition, 
findings were coded and punched on IBM cardsfor 
mechanical tabulation and analysis. The time lapse 
between the two examinations is indicatedintable 
2. 

Comparison of findings from the two exami- 
nations was made in two ways. First, the total 
counts of various diagnoses were compared. Sec-
ond, the diagnoses in individual cases were com- 
pared, since the number of diagnoses in the two 
examinations could conceivably be similar, while 
the specific persons with these diagnoses could be 
different. Thus a thorough evaluation of consist- 
ency between the two examinations had to include, 
both an over-all and a case-by-case comparison. 

Cardiac findings and diagnoses-comparison 
of total counts.-The two examinations yielded 
similar counts with resDect to the total number of 
cases diagnosed no heart disease and definite! 
heart disease (fig. 1). The Clinical Examination 
produced substantially more diagnoses of coro- 
nary heart disease and slightly more of hyperten- 
sive heart disease than the Special Examination. 
About the same number of cases of rheumatic 
heart disease and other heart disease were diag-

3 



Table 2. Time lapse between Clinical and 

Special Examinations 


Time 


Clinical Exam- 

ination first 


152 51.4 

72 24.3 

27 9.1 

14 4.7 

3 1 .o 

Special Exam- 

ination first 


12 4.1 

14 4.7 

2 0.7 


Number of persons 

0 20 40 60 80 100 I: 
I I I I I 

No Heort 
Diseore S 	 196 

C 	 4_a 109 
Heart Disease, 
Any Form ‘Z. 100 

Coronary 
Heart Disease 

Heort Disease 

=Positive 
~ 

B S v s p e c t  

Heort Disease 

C-Clinical Eaaminotion 
S- Special Examinotion

Other 
Heori  Disease 

liUlE: 	 a persons had -e than one type of heat  disease; 
hence, the -ts for specific categmies add to -e 
than the total nmhr of persons ri th heart disease. 

Figure 1 .  Number o f  persons with heart disease-Clinical and 
Speciol Examinotions. 

nosed by the two examinations, although the Spe- 
cial Examination led to a positive diagnosis more 
often, and a suspect diagnosis less often, thanthe 

Clinical Examination. Significant findings on the 
medical history and physical examination were 
more common on the Special than on the Clinical 
Examination, whereas the latter reported more 
electrocardiographic abnormalities (table 3).
Findings of X-ray abnormalities were at about the 
same level on the two examinations. 

Table 3. Number of persons with cardiac 
findings-Clinical and Special Exami- 
nations . 

Examination 

Cardiac findings 


Clinical Special 

History 

Angina pectoris------ 
Myocardial infarction 
Cardiac dyspnea------ 

20 
10 
19 

25 
11 
26 

Physical examination 

Significant murmur- - - 37 51 

Electrocardiogram 

Coronary heart dis- 
ease---------------- 31 5 
Left heart strain- 
left ventricular 
hypertrophy---------
Nonspecific abnormal- 
ities---------------

28 

42 

29 

19 

X-ray 

Cardiomegaly---------
Chamber enlarg-ent-- 
Aortic calcification- 

23 
26 
35 

29 
17 
33 

Aortic elongation---- 72 86 

Cardiac diagnoses-comparison of individual 
cases.-The extent of agreement and disagree- 
ment in diagnosing organic heart disease (irre- 
spective of specific type) is shown in table 4. 
Over-all agreements totaled 231 (78.0 percent), 
i.e., agreement on 170 negative, 16 suspect, and 
45 positive cases. Of the 65disagreements, 22 
were positive on one diagnosis and suspect on 
the other, 30 were of the negative-suspect type. 
The other 13 disagreements were of thepositive-
negative type. These 13were evenly distributed, 
Le., in 7 the Clinical Examination was positive 
and the Special Examination, negative; in 6 vice 
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Table 4 .  Orpanic heart  disease-compari- 
son of diagnoses on the same person by
Clinical  and Special Examinations 

~~~ 

Special 1 xamination 

Clinical  
 y


Total- 2 % i1 ii 
Positive---- 9 7 
Suspect----- 48 16 19 
Negative---- 187 11 170 

versa. These 13 positive-negative disagreements 
represent 4.4 percent of the 296 cases examined. 

In 208 cases (70.3 percent), there was agree- 
ment either that no organic heart disease or that 
the same specific kind of organic heart disease 
was present; summary of categories of disagree- 
ment in the other 88 cases is shown in table 5. 

Table 5 .  Comparison of heart  disease di-
agnoses i n  Clinical  and Special Exami-

NUm- Per-Diagnostic comparison 
ber cent 

All agreements 20 8 70 .3-
Agreement-no heart  disease 170 57.4 
Agreement-definite heart 

disease, same specif ic
diagnosis----------------- 28 9 . 5  

Agreement-suspect heart  
disease, same specif ic
diagnosis----------------- 10 3.4 

All disagreements 88 29.7 

Disagreement-both posit ive
f o r  organic hear t  disease, 
difference i n  specif ic  
diagnosis-----------------

Disagreement-both suspect 
17 5.7 

f o r  organic hear t  disease, 
difference i n  specif ic
diagnosis----------------- 6 2.0 

Disagreement-negative vs. 
suspect fo r  hear t  disease- 30 10.1 

Disagreement-suspect vs. 
posi t ive fo r  heart  disease 22 7 . 4  

Disagreement-negative vs. 
posi t ive for  hear t  disease -13 -4.4 

Coronary heart disease (CHD).-The pattern 
of agreement and disagreement for this diagnosis 
is presented in table 6. For 57 of the 296 persons 

Table 6. Coronary heart disease-compari-
son of diagnoses on the same person by 
Clinical  and Special Examinations 

I Special Examination 
Clinical  

Examination Posi-
t i ve  

Sus-
pect 

Nega-
t ive  

Total- 296 32 25 239 

Positive----
Suspect- ----
Negative----

42 
3.1 

223 

21 
5 
6 

6 
10 
9 

15 
16 

208 

under study there was a measurable disagreement 
with respect to the diagnosis of coronary heart 
disease. In 11 instances the disagreement was of 
the positive-suspect type, in 25 of the negative- 
suspect type. The latter were not evenly distrib- 
uted, there being more suspect CHD in the Clini- 
cal than in the Special Examination. In the remain- 
ing 21 cases, there was a diagnosis of definite 
coronary heart disease on one examination andof 
no coronary heart disease on.,the o,ther. Again 
there were more cases of definite CHDdiagnosed 
by the Clinical than by the Special Examination. 
Many of these disagreements, diagnosed "no CHD" 
by one examination, were positive for organic 
heart disease of another type. Inonly7of these 21 
cases did one examination make a positive diag- 
nosis of CHD while the other found no organic 
heart disease whatsoever. 

The sources of these disagreements may be 
classified according to the parts of the examina- 
tion from which they arose, Le., the medicalhis- 
tory, physical examination, ECG, X-ray, and lab- 
oratory. In addition, an interval change in the 
examinee's health may conceivably be responsi-
ble for a diagnostic disagreement. It isnot always 
possible to identify definitively the factors re-
sponsible for a specific disagreement. Despite 
this, it is essential to attempt such a specific 
analysis. Appendix I11 summarizes this analysis 
for all heart disease diagnoses, Appendix IVpre- 
sents the specific evaluation for the 21cases with 
a negative-positive disagreement on CHD. Of 
these 21 disagreements, 15 werepositive for CHD 
on the Clinical Examination and negative on the 
Special, 6 the reverse. Angina pectoris (AP) 
clearly was responsible for a sizable number of 
disagreements (table 7). In 7 cases A P  was diag- 
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Table 7.  Angina pectoris-comparison of 
diagnoses on the same person by Clini-
c a l  and Special Examinations 

Total- 2;; 1; pect 

9 

-
-

tive 

262 

Positive---- 1 6 
Suspect-----
Negative---- 271 10 

0 
8 

3 
253 

1 Special Examination -Clinical  
Posi- sus - Nega-Examination I i 

NOTE: 	 In some of the cases with a disagreementon the 
diagnosis  of angina pectoris there was neverthe- 
less agreement on a CHD diagnosis ,  based on other 
criteria. 

nosed by the Clinical Examination, but not by the 
Special, accounting for the disagreement withre- 
spect to CHD, in 6 cases thereverse was true. 
Here, therefore, the disagreements balanced out. 
This problem of the diagnosis of angina pectoris 
is a key one for health surveys andepidemiologi- 
cal studies on CHD. 

All but one of the other disagreements derived 
from the electrocardiogram. In these, the Clinical 
Examination diagnosed CHD based on the ECG, 
whereas the Special did not. Five of these involved 
ECG tracings read by the Special Examination as 
left heart strain (LHS), and interpreted astheba- 
sis for a diagnosis of hypertensive heart disease 
in the presence of concomitant blood pressure 
elevations. In contrast, the Clinical Examination 
either read these tracings as LHS and diagnosed 
CHD based on them, or  read them as LHS with 
ischemic changes, again warranting a CHD diag- 
nosis. 

This tendency for the Clinical and Special 
Examinations to disagree diagnostically based on 
the ECG also was reflected in the 25 negative-
suspect disagreements on CHD. A s  already noted, 
these were not evenly distributed, there being 16 
cases in which the Clinical Examination diagnosed 
suspect CHD and the Special, no CHD, and 9 cases 
vice versa. Of the 16, the disagreements arose 
from the ECG in 10 cases, from the history with 
respect to AP in 2. In contrast, of the 9 cases 
negative on the Clinical and suspect on the Special 
for CHD, the disagreement was related to evalua-
tion for angina in 6. Thus, the Special Examina- 
tion generally diagnosed less CHD (definite and 
suspect) based on the ECG than did the Clinical, 
and more angina pectoris, particularlymore sus-
pect angina pectoris. 

It is conceivable that the greater variety of 
tests available to the Clinical Examination than 
the Special might, in some instances, have led to 
a diagnosis of CHD which could not have been made 
on the Special Examination. No such instances 
were noted in this study. It is also conceivable 
that the limitation of the Special Examination to a 
single session might have led to missing some 
diagnoses of CHD that were picked up in a suc-
cession of visits in the Clinical Examination. 
Again, no such instances were noted inthis study. 

It is evident that differences in criteria or 
interval changes in health provided only a minor 
source of disagreement in the diagnosis of CHD. 
There were three instances where the diagnostic 
difference clearly arose from a difference in cri-
teria. These all centered around the electrocardi- 
ogram. In one instance the Clinical Examination 
arrived at a positive diagnosis on the basis of a 
pattern indicating left ventricular hypertrophy; in 
another it arrived at a suspect diagnosis solelyon 
the basis of a right bundle branch block; and in a 
third a first degree AV block provided the sole 
basis for a suspect diagnosis. In all three in-
stances the same electrocardiographic findings 
were noted on the Special Examination but were 
not deemed to satisfy the criteria for CHD. In 
the first instance, the Special Examination diag- 
nosed definite HHD; in the second, suspect or- 
ganic heart disease, type indeterminate; in the 
third, no heart disease, despite the fact that its 
own criteria called for a suspect CHD diagnosis 
with first degree A-V block on the electrocar- 
diogram. In two other cases changes in medical 
status occurred in the interval between the Spe- 
cial and Clinical Examination, leading to one 
definite and one suspect diagnosis on the Clin- 
ical Examination where the Special Examination 
had not diagnosed CHD. 

It is not always clear, of course, whether a 
difference in diagnosis reflects different findings 
or different diagnostic criteria; e.g., where the 
ECG was read LHS (Special Examination) vs. LHS 
with ischemic changes (Clinical Examination). 
Again, interval changes in health are not always 
easy to recognize. Thus, we must allow the possi- 
bility of a few other unrecognized instances where 
the diagnostic disagreement might be properly 
attributable either to differences in diagnostic 
criteria or  interval changes in health. 

Hypertensive heart disease (HHD).-For 26 
of the 296 persons under study there was a dis- 
agreement on the diagnosis of hypertensive heart 
disease (table 8). In 15 instances the diagnosison 
one examination was positive for HHD while on the 
other examination it was negative. In another 7 in-
stances one examination led to a suspect diagno- 
sis of HHD while the other was negative. In 4 
cases the disagreement was between a positive and 
a Luspect diagnosis of HHD, 
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Table 8. Hypertensive hear t  disease-cm-
parison of diagnoses on the same person 
by Clinical  and Special Examinations 

Special Examination 
Clinical  

Examination Total Posi- Sus- Nega-

Total-

Positive----
Suspect-----
Negative---- 262 254 

I I . . .  I 

There were two chief sources of disagree- 
ment in this series of cases. One was related to 
the finding of hypertension; the other, to thefind-
ing of electrocardiographic evidence of heart dis- 
ease. The disagreements between Clinical and 
Special Examinations with respect to the finding 
of hypertension nearly balanced. In 6 cases, 5 
definite and 1 suspect, HHD was diagnosed by the 
Clinical Examination, whereas the Special Exam- 
ination did not find elevated blqod pressure and 
therefore could not diagnose HHD. Similarly, 5 
definite and 2 suspect cases of HHD were diag-
nosed on the Special Examination where a finding 
of hypertension was not made on the Clinical 
Examination. 

when disagreements in diagnosing HHD arose 
with a finding of hypertension on both examina- 
tions, these were mainly traceable tothe electro-
cardiogram. Again, as with disagreements in the 
diagnosis of CHD, disagreements in the diagnosis 
of HHD arising on the basis of the electrocardio- 
gram resulted in more disease under theclinical 
than under the Special Examination. In fact,there 
was no instance where a disagreement on a cur-
rent electrocardiogram was the prime reason for 
a diagnosis of HHD, positive or suspect, by the 
Special Examination but not by the Clinical. On the 
other hand, there were 5 cases diagnosed definite 
HHD on the Clinical Examination where differ-
ences in the ECG readings accounted for a diag- 
nosis of suspect HHD or no HHD by the Special 
Examination. In addition, there were other in- 
stances where differing ECG interpretations by 
the two examinations played a contributory role 
in disagreements on the diagnosis of HHD. 

There were, 3 cases where other Findings ac-
counted for a disagreement in the diagnosis of 
HHD. In 2 cases, the disagreement arose from 
differences in findings with respect to a murmur 
on auscultation. In the other instance, ahistoryof 
cardiac dyspnea was elicited on the Clinical Exam- 
ination but not on the Special. 

Some disagreements suggest limitations of 
the Special Examination for the diagnosis of HHD. 
In 4 cases diagnosed HHDon the Special Examina- 
tion the blmcl pressures taken on the single-visit 
Special Examination indicated the person to be hy- 
pertensive, while a succession of blood pressures 
at different times was available to the Clinical 
Examination and led to a conclusion that the per- 
son was not hypertensive. In another 3 cases 
earlier electrocardiograms available tothe Clini- 
cal Examination differed from the current trac- 
ings available to the Special Examination. These 
provided evidence of heart damage and led toHHD 
diagnoses on the Clinical Examination that could 
not be made on the Special Examination. 

Rheumatic heart disease (RHD).-The chief 
source of disagreement in the diagnosis of rheu- 
matic heart disease was in the finding or inter- 
pretation of heart murmurs. In 9 of the 13 cases 
where there was a disagreement on this diagnosis 
(table 9),the finding on auscultation was apparently 

Table 9 .  Rheumatic heart disease-cmpar-
ison of diagnoses on the same person by
Clinical  and Special  Examinations 

Clinical  
Examination Total Posi-

tive 
Sus-
pect 

Nega-
t ive  

Total- 29 6 15 2 27 9 

Positive---- 10 8 0 2 
Suspect-----
Negative----

6 
280 

2 
5 

1 
1 

3 
274 

the main reason for the disagreement. Both the 
_history and electrocardiogram were only minor 
sources of disagreement. Problems in interpreta- 
tion also constituted a source of disagreement. 
There were 3 cases where essentially the same 
findings led to a diagnosis of positive RHDon one 
examination but not the other. In one instance, the 
alternative diagnosis was suspect RHD, in the 
second it was congenital heart disease, and inthe 
third the diagnosis was aortic stenosis and in- 
sufficiency, etiology not specified. 

Other heart disease.-The category, other 
heart disease, represented a group of diagnoses 
with various problems. In most instances, the 
diagnoses given (definite or  suspect) were non-
etiological, e.g., in a third of the cases the diag- 
nosis was  no more than heart disease, etiology 
indeterminate. In an equal number of cases the 
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anatomic type of heart damage (aortic stenosis, 
aortic or mitral insufficiency, chronic myocardi- 
tis) was noted but no etiology was suggested. The 
remaining cases were diagnosed either as cor 
pulmonale or congenital heart disease. 

It is evident, therefore, that in this study the 
category, other heart disease, represented largely 
a repository of problems. This isfurther indicated 
by the fact that only 2 caseswereso diagnosed by 
both the Special and the Clinical Examinations, 
whereas 21 cases were assigned to this category 
on one examination but not the other (table 10). A 
brief analysis of these disagreements, hetero- 
geneous though they be, may be helpful. 

Table 10. Other heart  disease-comparison 
of diagnosesonthe same person by Clin- 
ical and Special Examinations 

Special Examination 
Clinical  

Examination Total 

Total- 29 6 

Positive---- 1 
Suspect-----
Negative----

10 
285 

0 1 

Of the 21 disagreements, there were 8 in-
stances where one examination diagnosed no 
heart disease of any kind, while the other exami- 
nation made a diagnosis of other heart disease. In 
all but 1of these instances a difference in findings 
accounted for the disagreement. In 9 other cases 
the alternative to a diagnosis of other heart dis-
ease was a diagnosis of heart disease of coronary, 
rheumatic, or hypertensive etiology (4,3, and 2 
cases, respectively). In 1of these 9cases the dis- 
agreement arose because of a change in cardio- 
vascular status in the interval between the two 
examinations. In 4 other cases a difference in 
findings accounted for the difference in diagno- 
sis. In the remaining 4 cases the findings on the 
two examinations were substantially the same. 
This problem of a different interpretation of sub- 
stantially similar findings was also evident inthe 
4 remaining instances of disagreement. In these 
cases both examinations agreed that coronary 
heart disease was present, but an additional heart 
pathology, belonging in the category of other heart 
disease, was diagnosed on one examination but 
not the other. These problems are discussed 
briefly in the section on "Some Diagnostic Prob- 
lems." 

Table 11. Number of persons with other 
cardiovascular diagnoses and findings- 
Clinical  and Special Examinations 

Examination 
Findings 

In 5 cases, differences in the medical history 
were critical to the diagnostic disagreement on 
other heart disease. In 3 of these a history indi- 
cative of angina pectoris was noted on one exam- 
ination but not the other, which based its diagno- 
sis of other heart disease on less specific indi- 
cations of heart disease. In one case a history of 
rheumatic fever obtained on one examination led 
to a diagnosis of rheumatic heart disease, while 
the other examination, failing to elicit this his-
tory, diagnosed suspect congenital heart disease. 
Finally, a history suggestive of chronic myocardi- 
tis was elicited on one examination but not the 
other, accounting, in large part, for a difference 
on this diagnosis. 

Other cardiovascular diagnoses and find- 
*.-The Special Examination diagnosed more 
cases of peripheral vascular disease than the 
Clinical (table 11). Both examinations diagnosed 
the same 2 cases of cerebrovascular disease. 

The Special Examination described consid- 
erably more hypertensive retinopathy onfundus-
copy than the Clinical. Of the casesdescribedby 

Tablel2. Hypertension-comparison ofdiag-
noses on the same personby Clinical  and 
Special Examinations 

~ ~~~I Special Examination 
Clinical  

Examination Total Posi-
t i ve  

Sus-
pect 

Nega-
t ive  

Total- 29 6 46 8 242 

Positive---- 45 26 4 15 
Suspect-----
Negative----

6 
245 

2 
18 

0 
4 

4 
223 
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the Special Examination as positive for hyper- 
tensive retinopathy, 34 (51.5 percent) were diag-
nos4  as normotensive. These apparent incon- 
sistencies and disagreements are commented on 
subsequently in the section on "Special Diagnostic 
Problems." 

With respect to the diagnosis of hyperten- 
sion, the two examinations agreed in diagnosing 

normotension in 223 cases and definite hyper- 
tension in 26 (table 12). In 33 cases, there was a 
negative-positive disagreement. The total number 
of cases diagnosed definite hypertension was 
essentially the same in the two examinations. The 
matter of blood pressure measurement and inter- 
pretation is discussed further in the later section 
on "Special Diagnostic Problems." 

COMPARISON OF REPLICATE SPECIAL EXAMINATIONS 


To compare the diagnoses on the same per- 
sons made by two Special Examinations, 80 of the 
296 persons in the study received a second Spe- 
cial Examination. These 80 persons were chosen 
from participants in the study who were patients 
at the Chicago Health Center and the Union Health 
Service. Both Special Examinations used the same 
electrocardiographic, X-ray, and laboratory re-
ports. Otherwise they were independent. 

Cardiac findings and diagnoses-comparison 
of total counts.-The two Special Examinations 
yielded similar findings with respect to the total 
number of cases diagnosed heart disease, with 
the first diagnosing more definite and less sus-
pect heart disease than the second (table 13). The 
comparative counts of the Clinical Examination in 
these 80 cases are also presented in table 13. 

Cardiac diagnoses-comparison of individual 
cases.-This comparison is limited by the rela- 
tively small number of cases and the restricted 
nature of the replication of the two Special Exam- 
inations. The extent of agreement and disagree- 
ment between the two Special Examinations in 
diagnoses of organic heart disease (irrespective 
of specific type) is detailed in table 14. Diagnostic 
agreement occurred in 66 of the 80 cases (82.5 
percent), a similar level of agreement to that 

Table 14.  Organic heart disease-compari- 
son of diagnoses on the same person by 
two Special Examinations 

Special Examination 2 

Special


Examination 1 


Total--


Positive-----
Suspect------ 11 
Negative----- 49 

obtaining between the Clinical and Special Exami- 
nations (table 15, cf. table 4). Only 1 of the 14 
disagreements was of the negative-positive type 
(1.3 percent), whereas 3 (3.8 percent) negative- 
positive disagreements were recorded among 
these 80 cases in the Clinical-Special comparison. 
The comparative findings in the diagnosis of or-
ganic heart disease by the three examinations are 
presented in table 16. Diagnostic agreement among 
all three obtained in 58 of 80cases (72.5 percent). 

Table 13. Number of persons with heart disease on replicate Special Examinations and 

corresponding Clinical Examinations 


I Positive I Suspect 

Type of heart disease c1inical SPi:ial Special

c2 
clinical Special 

#l 
Special 

#2 

15 
9 
3 
0 
20 

13 
5 
3 
2 

20 I 

9 
3 
3 
0 

14. 

7 
0 
1 
4 
11 

8 
4 
1 
1 
14 

'Several people had more than one type of heart disease, but are counted here only once. 

46 
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Table 15. Organic hear t  disease-comparison of diagnoses on the same person by r e p l i -
cate Special Examinations and corresponding Clinical  Examination 

Diagnosis Number of 
personsClinical  I Special 1c1 

-64 

Positive---- Positive----- 15 
Suspect----- Suspect------ 3 
Negative---- Negative----- 46 

-16 


Positive---- Suspect------ 3 

. Suspect----- Positive----- '4 

Suspect----- Negative----- 1 

Negative---- Suspect------ 5 

Positive---- Negative----- 2 

Negative---- Positive----- 1 


For coronary heart disease the Clinical and 
Special Examinations disagreed in 14 of these 80 
cases, while the two Special Examinations dis- 
agreed in 10 (table17). Of these lodisagreements, 
3 were of the negative-positive type. In part be- 
cause the same electrocardiographic and X-ray 
reports were used, the chief basis for disagree- 
ment in this diagnosis between the two Special 
Examinations was the history of angina pectoris, 
which accounted for 7 of the 10 disagreements.In 
the 3 disagreements not based on differences in 
the history relating to angina pectoris, one exam- 
ination yielded no diagnosis of this disease while 
the other yielded a suspect diagnosis. In onecase 
the first examining physician felt the X-ray indi- 
cated borderline heart enlargement, while the oth- 
er felt it was essentially normal. Inanother case, 
the difference arose from one examining physi- 
cian preferring tointerpret the electrocardiogram 
as  indicating a possible oldmyocardial infarction, 
while the other physician felt it  indicated left 
heart strain. It should be remembered that both 
physicians had the same X-ray and electrocardio- 
gram and the same expert evaluations of these. 
The third disagreement in this group arose from 
the finding of a murmur on one examination not 
noted on the other. 

Diagnostic comparison between the two Spe- 
cial Examinations with respect to hypertensive 
heart disease is presented in table 18. Among 
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Diagnosis Number of 
personsSpecial 01 I Special 12 

Diagnosis agree 

Total------------------- -66 

Positive---- Positive----- 14 
Suspect----- Suspect------ 6 
Negative---- .INegative----- 46 

Diagnoses disagree 

-14 

Positive- - -- Suspect------ 5 

Suspect----- positive----- 0 

Suspect----- Negative----- 5 

Negative---- Suspect------ 3 

Positive---- Negative----- 1 

Negative---- Positive----- 0 


the 5 disagreements, 1 was of the negative-posi- 
tive type. In 3 cases, one of the two examinations 
did not find hypertension and, ipso facto, couldnot 
diagnose hypertensive heart disease, whatever 
other findings were  present. The two other dis- 
agreements in the diagnosis of hypertensive heart 
disease were, first, a difference between a sus-
pect and a positive diagnosis, based on adifferent 
interpretation of the same evidence, and second, a 
difference between a negative and a suspect diag- 
nosis, based on different evaluations of a border- 
line electrocardiogram. Similarly, one of the two 
disagreements (both of the suspect-negative type) 
in the diagnosis of rheumatic heart disease re-
d t e d  from a different evaluation of essentially 
the same findings (table 19). 

In 5 instances the first Special Examination 
diagnosed other heart disease (2 positive, 3 sus-
pect), while the second did not (table 20). In all 
but 1 of these cases either suspect coronary, hy- 
pertensive, or rheumatic heart disease was diag- 
nosed by the second Special Examination. These 
cases involved special diagnostic problems, which 
will be discussed below. 

One point that stands out with especial clarity 
from an evaluation of the replicate Special Exam-
inations is that diagnostic disagreements tended 
to concentrate in a-small subgroup of cases.'lhis 
is well exemplified by the data for coronary heart 
disease. The replicate Special Examinations dis-



Table 16. Organic heart disease-comparison of diagnoses on the same person by three 

examinations-Clinical and two Special Examinations 


Diagno8is I Number of 
persons

Clinical I 	 Special #l I Special 82 

1) All examinations in agreement 
 58
--
12 


2 
44 


2)' TWO examinations in arrreement 	 20--

3 

1 

2 


2 

3 


1 

1 


1 

1 


Table 17. Coronary heart disease-compar-

ison of diagnoses on the same person by 

two Special Examinations 


Special Examination 2 Special Examination 2 

Specia1 Special 


Examination 1 	 Posi- Sus- Nega- Examination 1 Total Posi- Sus- Nega-

tive pect tive tive pect' tive 


Total-- 80 9 8 63 Total-- 80 3 4 73 

Positive----- 13 9 1 3 Positive----- 5 3 1 1 
Suspect-'-- --- 7 0 4 3 Suspect------ 0 0 0 0 
Negative----- 60 0 3 57 Negative----- 75 0 3 72 



Table 19. Rheumatic hear t  disease-com- 
parison of diagnoses on the  same Derson 

Special  Examination 2 
Specia1 I I I 

Examination 1 Total Posi- Sus- Nega-I I I It i v e  pect tive 

Total--

Positive-----
Suspect------
Negative----- 76 75 

agreed on this diagnosis in 10 cases. Seven of 
these occurred among the 14 cases where the 
first Special Examination disagreed with the Clin- 
ical Examination. Only 3 disagreements between 
the replicate examinations occurred among the 66 
cases where the Special and Clinical Examinations 
were in diagnostic agreement. This point is fur-
ther exemplified by the data on organic heart dis- , 

ease (irrespective of specific type) (table 16). Of 
the 64 cases in which the Clinical and first Spe-
cial Examinations agreed,' the two Specials dis-

Table 21. Number  of persons with noncar- 
d iac  cardiovascular diagnoses and with 
var ious cardiovascular findings: r e p l i -
cate Special  Examinations 

~ 

Special  
ExaminationFindings nl 

Noncardiac diagnoses 

Peripheral  vascular disease 17 27 
Cerebrovascular disease---- 1 1 

Physical examination 

Hypertensive retinopathy--- 20 9 
Signi f icant  murmur--------- 11 11 

History 

Angina pectoris------------ 6 8 
Myocardial infarction------ 6 5 
Cardiac dyspnea------------ 11 4 
In te rmi t ten t  claudication-'- 5 5 

NOTE: 	 Same electrocardiogram and X-ray used for both 
Special Examinations. 

Table 20. Other hear t  disease-comparison 
of diagnoses on the  same person by two 
Special Examinations 

~ ~~ 

Specia1 
Examination 1 

Special  Examination 2 

Posi- Sus- Nega-
tive pect  t i v e  

Total-- 80 0 1 79 

Positive-----
Suspect------
Negative-----

2 
4 
74 

0 
0 
0 

0 
1 
0 

2 
3 
74 

agreed in only 6. Of the 16 cases in which the 
Clinical and first Special Examination disagreed, 
the two Specials disagreed in 8. 

It is evident that ECG interpretation played a 
critical role in diagnosis and differential diagno- 
sis. It was a major sourceof diagnostic disagree- 
ments between the Clinical and Special Examina- 
tions. In ,this regard, a comment is in order on one 
aspect of the method used by the Special Examina- 
tion. A s  already noted, the electrocardiographer 
read the tracing first without, and then with, 
access to summary clinical data giving blood pres- 
sure and initial diagnostic impression. A s  a re-
sult of referral to these clinical findings, ECG in- 
terpretation was changed in only 2 cases. This 
reinterpretation, a s  well as  reinterpretations of 
the ECG and X-ray by the examiningor reviewing 
physicians, seemed to add littleto the achievement 
of diagnostic agreement between examinations. 

Other cardiovascular diagnoses and findings 
in the two Special Examinations.-The two exam- 
inations agreed on the 1case of cerebrovascular 

Table 22.Hypertension-comparison ofdiag-
noses on the same person by two Special 
Examinations 

~~~ ~ 

Special  Examination 2 
Special 

Examination 1 

Total-- 80( 9 1  2 1  69I 

Positive----- 6 6 0 0 
Suspect- -----
Negative-----

0 
74 

0 
3 

0 
2 

0 
69 

I I I I 
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disease among this group of 80patients (table 21). 11cases, the latter in 6 (table 22). 'The other ma- 
Peripheral vascular disease was diagnosed in 17 jor cardiovascular findings were recorded about 
cases by the first Special Examination and in 27 as frequently by one Special Examination as the 
by the second. The first Special Examination found other (table 21). Although the sameelectrocardio-
hypertensive retinopathy in 20 instances, whereas graphic and X-ray reports were usedonboth Spe- 
the second Special Examination reportedit inonly cial Examinations, on occasion the examining and 
9 cases. The first Special Examination reported reviewing physicians of the two examinations in-
cardiac dyspnea in 11, the second in 4 cases. The terpreted these identical findings differently in re-
former found hypertension, positive or suspect in lation to data from other parts of the examination. 

SPECIAL DIAGNOSTIC PROBLEMS 

Several diagnostic problems emerged during 
the study. A major one involved evaluation of the 
LHS-LVH patterns on ECG. The Clinical Exami- 
nation tended to interpret this finding as warrant- 
ing a diagnosis of CHD plus HHD in hypertensive 
patients. In contrast, the Special Examination in-
terpreted the pattern of LHS-LVH as inadequate 
for diagnosing CHD in these cases, regarding it as 
consistent with a diagnosis of HHD only. An ex-
tensive discussion of this complex question of the 
diagnostic interpretation of LHS-LVH patterns is 
beyond the scope of this report. To deal only 
briefly with this problem, it has been shown that 
these electrocardiographic patterns are associ- 
ated with a several-fold increase in the r isk of 
occurrenceof myocardial infar~tion. '~J~ Thisob-
servation indicates that severe coronary athero- 
sclerosis is present in a significant percent of pa- 
tients with such patterns. Autopsy evidence on 
persons with hypertensive, heart disease is con-
sistent with this inference.15-17 It is therefore not 
unreasonable for clinicians to make a presumptive 
diagnosis of HHD plus CHD in hypertensive pa- 
tients with LHS-LVH patterns on the electrocar- 
diogram. On the other hand, the electrocardio- 
graphic diagnosis of definite CHDhas traditionally 
required additional changes, particularly QRS 
changes, including Q waves of appropriate ampli- 
tude and duration.8-12. 18-20 The Special Exam- 
ination explicitly required such accepted mani- 
fest signs of coronary heart disease in order to 
make the diagnosis. Whatever the etiology at- 
tributed to a pattern of LHS-LVH on the elec-
trocardiogram, the finding seems an adequate 
basis for diagnosing definite, rather than sus-
pect, heart disease. 

A second problem concerned the finding of 
aortic stenosis. In 4 cases the Special Examina- 
tion diagnosed definite aortic stenosis without 
committing itself to an etiologic diagnosis (e.g., 
congenital, rheumatic, o r  atherosclerotic aortic 
stenosis). In these 4 cases the diagnoses of the 
Clinical Examination were all definite heart dis- 
ease, coronary, rheumatic, or hypertensive.Two 

of these 4 cases were reexamined in the series of 
replicate Special Examinations and assigned the 
diagnosis of suspect coronary heart disease and 
suspect rheumatic heart disease, respectively. 
Aside from the problem of diagnostic disagree- 
ment, the long-standing problem of the etiopatho- 
logic processes producing aortic stenosis 
arises. l8J9  For population surveys and epidemi- 
ologic studies it is important that an approach be 
agreed upon for the categorization of such cases. 
It may be advisable to keep a category, aortic 
stenosis, without an etiologic diagnosis, for cases 
where determination of etiopathogenesis is diffi-
cult or impossible. It should further be notedthat 
stenotic aortic valvular disease must be clearly 
differentiated from coronary heart disease, and 
from aortic sclerosis (aortic calcification on 
X-ray). These are distinct entities. The diagnosis 
of aortic stenosis or sclerosis does not warrant a 
concomitant diagnosis of coronary heart disease. 

A third problem centers on the diagnosis of 
hypertension. For the Clinical Examination this 
was left to the discretion of the examining and re-
viewing physicians. In contrast, the Special Exam- 
ination defined borderline (suspect) hypertension 
as a diastolic blood pressure of 90-94, definite 
(positive) hypertension as a diastolic pressure of 
95 or more, on the lowest of four readings. A s  is 
well known, casual blood pressure readings may 
be labile, with a tendency to drop on repeated 
readings. This was the reason for taking several 
blood pressures during the Special Examinations. 
For the purposes of a single-visit examination, the 
interpretation was made that the lowest blood 
pressure was the most significant for thediagno- 
sis of hypertension. (In a few instances the Spe- 
cial Examination diagnosed hypertension based 
on the history, even in the absence of currently 
diagnostic blood pressure levels.) 

Several other ways of assessing the blood 
pressure data were  examined. Choice of a higher 
or lower cutting point for defining hypertension 
obviously influenced the frequency of reported 
hypertension and the amount of agreement with 
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Table 23. Hypertension-effect of number of blood pressures.taken on Special Examina- 
tion and of different criteria on the comparison with findings on the Clinical Exami- 
nation 

Hypertensive, Nonhypertensive 


Number on Percent Number- on Percent 

agree- agree-
Criteria on Special 	 . .ment of 	 ment of 
Examination and 
 Special
Special Both 	 Special Both Special
blood pressures used 
 with 	 with
Exami- Exami- Exami- Examib

C1inical
nations nations nations nations Clinical 
Emi-' E x m i-2 
nations nations 

Diastolic blood pressure2 90 
on lowest blood pressure 
Blood pressure #1-----------
Blood pressure #1,2---------
Blood pressure #1,2,3-------
Blood pressure #1,2,3,4-----

87 
76 
70 
69 

33 
31 
30 
30 

73.3 
68.9 
66.7 
66.7 

20 8 
219 
225 
226 ' 

196 
20 5 
210 
212 

78 .4  
82.0 
84 .O 
84.8 

Diastolic blood pressure2 95 
on lowest blood pressure 
Blood pressure #1-----------
Blood pressure #1,2---------
Blood pressure #1,2,3-------
Blood pressure #1,2,3;4-----

57 
47 
43 
41 

25 
24 
23 
22 

55.6 
53.3 
51.1 
48.9 

238 
248 
252 
254 

218 
227 
230 
231 

87.2 
90.8 
92.0 
92.4 

Diastolic blood pressure2 100 
on lowest blood pressure 
Blood pressure &I-----------
Blood pressure #1,2---------
Blood pressure #1,2,3-------
Blood pressure #1,2,3,4-----

45 
36 
32 
32 

22 
19 
18 
18 

48.9 
42.2 
40 .O 
40..0 

250 
259 
263 
263 

227 
233 
236 
236 

90 .8 
,93.2 
94.4 
94.4 

NOTE: 	 One person had only a single blood pressure taken. Of  the remaining 295 persons, 45 were considered.hypertensive, 
250 as nonhypertensive by the Clinical Examination. Five persons were. considered hypertensive on the Special Exam- 
ination on the basis of history alone. These persons are not cqunted as hypertensive here. 

'The number hypertensive on both examinations divided by the number hypertensive on the Clinical Examination. 
2The number nonhypertensive on both divided by the number nonhypertensive on the Clinical Fxamination. 

the Clinical Examination diagnosis. Use  of three amination found 43 hypertensives (15.3 percent),
blood pressures instead of four made little dif- thus corresponding closely in total counts to the 
ference in the results. However, use of only the results of the Clinical Examination (table 23). 
first blood pressure had a significant influence, in However, none of these alternate procedures was 
terms of total counts. Thus, with a diastoliclevel materially superior in terms of enhancing agree-
of 95 or more mm Hg. as the criterion for hyper- ment on the diagnosis of hypertension in individ- 
tension, 19.3 percent (57 patients) had hyperten- ual cases.. 
sion, based on the first reading, 15.9 percent An additional problem in the diagnosis of 
based on the lower of two readings, 14.6 percent hypertension arises where a history of hyperten-
and 13.9 percent based on the lowest of three sion is elicited in the absence of elevated blood 
and four readings, respectively (table 23). The pressure. The systematic handling of such data 
Clinical Examination reported 45 patients (15.2 was not provided for by the Special Examination. 
percent) a s  hypertensive. With a single reading Such standardization should be incorporated in 
and a diastolic level of 100 mm Hg. or more as medical examinations for health surveys and epi- 
the criterion for hypertension, the Special Ex- demiological studies. It should include provision 
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for cases with a history of hypertension and 
current antihypertensive treatment, with nor-
motensive blood pressure readings. 

Funduscopy was apparently of limited accu- 
racy ino diagnosing hypertensive vascular disease, 
eince normotension was found in a sizable number 
Qf patients with "hypertensive retinopathy." Based 
on the data of this study, it isnot possible to offer 
more than speculative explanations- for these dis- 
crepant findings. Lack of pupillary dilatation may
have been a factor, as well as the minimal nature 
of the funduscopic findings in these ambulatory 
patients. Perhaps the term hypertensive 
retinopathy is inappropriate to categorize the type 
of changes seen in many of these patients. Addi- 
tional research in this area would seem to be in- 
dicated. 

Another diagnosis yielding a low level of 
agreement between examinations was peripheral 
vascular disease. When a history of intermittent 
claudication could be elicited, diagnostic agree- 
ment was greater. In the absence of this pathog- 
nomonic symptom, reliance had to be placedupon 
physical examination findings, particularly absent 
or diminished pulsations on palpation of posterior 
tibial, dorsalis pedis, popliteal, and/or femoral 
arteries. It would appear that caution isindicated 
in &agnosing peripheral vascular disease based 
on palpatory findings alone. Perhaps auxiliary 
procedures, e.g., oscillometry and/or X-ray of 
the lower extremities to determine presenceof 
arterial calcification, might enhance diagnostic 
accuracy. 21,22 Further work would appear to be 
in order to improve diagnostic accuracy in this 
area for purposes of field surveys and epidemi- 
ological studies. 

Several criteria problems were dealt with by 
establishing standard rules for the Special Exam- 

ination. Thus, calcification of the aorta on X-ray 
was not considered as evidence of coronaryheart 
disease, although the Nomenclature and Criteria 
for Diagnosis of Diseases of the Heart  and Blood 
Vessels lists this as a criterion.B Left bundle 
branch system block on the electrocardiogram 
was interpreted as  evidence of definite heart 
disease, while right bundle branch system block, 
first degree atrioventricular block, and non-
specific ST-T changes were evaluated as war- 
ranting a diagnosis of suspect heart disease. 
8 . 9 ,  15-20 Auricular fibrillation without any other 
signs of heart disease was also regarded as 
justifying a diagnosis of suspect heart disease. 
In most cases this abnormality was found in'per- 
sons with other findings indicative of one or 
another type of definite organic heart disease. 
A history of myocardial infarction was inter- 
preted as warranting a suspect diagnosis of 
coronary heart disease on a single-visit exami- 
nation without recourse to earlier records. 

It was difficult to apply diagnostic rules with 
complete consistency, and a few instances arose 
where the Special Examination failed to adhere to 
its own criteria. The problem was evenmoredif- 
ficult with respect to certain individual findings; 
for these a standardized disposition was badly 
needed. These included: A history of arrhythmia 
without arrhythmia on the examination; angina 
pectoris and rheumatic heart disease concur- 
rently, with or without arrhythmia; borderline 
hypertension in the presehce of definite heart 
disease; definite hypertension with nonspecific 
electrocardiographic abnormalities; borderline 
electrocardiographic tracings; suspect heart en- 
largement, with or without hypertension, with or 
without positive cardiac findings from other parts 
of the examination. 

GENERAL COMMENTS AND DISCUSSION . 

Ideally, it would have been desirable to base 
a study of this kind on a set of cases diagnosed 
with absolute certainty. In practice, this was not 
possible. In some instances, to be sure, the evi-
dence of disease was so definitive as to render a 
specific diagnosis highly probable; but inmany in- 
stances this was not the case. Nor were generally 
verified and accepted criteria always available or 
consistently used-a subject touched on in the 
previous section. Perforce, then, this report has 
deliberately skirted the question of validity for 
the larger part and focused on various factors in-
fluencing diagnostic variability. 

The sources of disagreements delineated in 
this study would appear to be of considerableim- 
portance in relation to work on the cardiovascular 

diseases. Thus, for coronary heart disease the 
two main sources of diagnostic disagreement were 
the medical history with respect to angina pectoris 
and the reading and interpretation of the electro- 
cardiogram. In hypertensive heart disease, dif-
ferences in blood pressure at separate examina- 
tions and in the reading and interpretation of the 
electrocardiogram were the two leading causes of 
diagnostic disagreement. For rheumatic heart 
disease, auscultation for heart murmurs was the 
major source of diagnostic disagreement. Inter- 
pretation of the X-ray was a minor factor in ac-
counting for observed disagreements. In general, 
these sources of disagreement fairly well met ex- 
pectations. 
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In the assessment of variability-both be-
tween the Clinical and Special Examinations, and 
between the two Special Examinations-it would 
have been valuable to know the variability of the 
Clinical Examination per se. Again, this was a-
practical impossibility7 

In an evaluation of this kind, it would also 
have been desirable to bring under study all forms 
and stages of the diseases being investigated. 
Clearly the plan of the present study placedlimi- 
tations upon the achievement of this objective. 
For one thing, an ambulatory population of em- 
ployed persons was examined. Thus, those hos- 
pitalized or otherwise bedridden as a result of 
cardiovascular diseases were not included. Ob-
viously the very nature of the study also pre-
cluded evaluation of diagnostic variability in re-
lation to lethal episodes-by no means rare mani- 
festations of the cardiovascular diseases. In short, 
the study omitted from its consideration a sub- 
stantial part of the more severe manifestations of 
the cardiovascular diseases. 

This project was undertaken to evaluate a 
standardized cardiovascular examination pro- 
cedure for diagnostic use in field surveys and 
epidemiologic investigations. Therefore, an addi- 
tional desideratum would have been a study group 
similar in composition to the population strata 
usually investigated-similar both in demographic 
characteristics and in disease prevalence rates. 
Such a match is seldom possible, if for no other 
reason than the variety of populations under 
study. Nor is it an economical study method. 

Since the group of examiiees was not repre- 
sentative of the general population or its strata, 
the possible effects of this on the results of this 
study need to be considered, if only inferentially. 
For example, a physician's levelof suspicion may 
vary according to the age and sex of the person he 
examines and according to the frequency with 
which disease is encountered in the study group. 
For another example, a physician's ability to com- 
municate with the patient may vary according to 
the patient's cultural background and education. 
These and other such factors may affect the re- 
sults of the examination. For the present study, 
it may be particularly relevant totake cognizance 
of the fact that the examinees were deliberately 
selected to include a relatively high proportionof 
persons-all ambulatory and free living-with 
cardiovascular diseases. 

Possible consequences of this selection may 
be appreciated by considering one of the usual 
simplifying models for diagnostic studies. Suppose 
the population to be divided into three classes- 
those truly negative for disease, those with bor- 
derline or mild forms of disease, and those with 
distinct, well-defined or severe forms of disease. 
For the cardiovascular diseases it seems plausi- 

ble to assume that the chance of an error in diag- 
nosis is low for the truly negative cases, higher 
but still low for cases with severe forms of dis-
ease and considerably higher for the borderline 
or mild forms. If this be valid, drawing a study 
group from a largely well, or from a severely ill 
(e.g. hospitalized) population will lead to a high 
level of diagnostic agreement, whereas a heavy 
weighting of borderline or mild illness will lead 
to a high level of disagreement. Because of the 
method of selection, there is reason to believe 
that the examinee group in this study was weighted 
with persons having borderline or mild forms of 
cardiovascular illness. 

With these considerations in mind, it is 
worthwhile reviewing the status of diagnostic 
agreements and disagreements in this study. 
Altogether, in the comparison of the Clinical and 
Special Examinations, there was complete diag- 
nostic agreement, including agreement on specific 
type of heart disease, in 208of the 296 cases (70.3 
percent) (table 5). There was agreement on the 
diagnosis of organic heart disease (although not 
necessarily on the specific type of heart disease) 
in 231 cases (78.0 percent). In another 52 cases 
(17.6 percent), disagreement was of the negative 
vs. suspect, or suspect vs. positive type;negative-
positive disagreement-a type that might be cate- 
gorized as complete disagreement-occurred in 
13 cases (4.5 percent). 

A s  previously indicated, the diagnostic dis- 
agreements between the Clinical and Special 
Examinations were in certain aspects not ran- 
dom, particularly with respect to diagnoses of 
specific types of heart disease. The Special 
Examination exhibited a higher level of suspicion 
on the medical history and the physical examina- 
tion, and a lower level-of suspicion on the elec-
trocardiogram than did the Clinical Examination. 
In other words, the standards and criteria of the 
two examinations were in certain respects dif-
ferent. The result was a degree of nonrandom 
disagreement in specific diagnoses. Again, this 
fact is noted, without attempting to arrive at any 
evaluation with respect to validity. This observa- 
tion reinforces the importance of a well-known 
precept, i.e., that field surveys and epidemiolog- 
ical studies must use standardized procedures 
and generally acceptable uniform criteria. 

The single-visit examination does, theoreti- 
cally, have a limitation: it cannot build up base- 
lines of normality for the individual against which 
pathologic changes can be measured and itcannot 
deflate suspicious findings by long-term observa- 
tion. This appears to be only a minor source of 
the differences between the Clinical and Special 
Examinations. 

With respect to the over-all diagnosis of or- 
ganic heart disease (irrespective of specific 
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type), the levels of variability between the Clini-
cal and Special, and between the two Special
Examinations were generally similar. Thesecor-
responding levels of agreement and disagreement 
suggest-although they cannot prove-that they 
are In the main due to the variability inherent in 
cardiovascular medical procedures in ambulatory 
adult subjects. 

The specific levels of agreement and dis-
agreement observed in this study have only limited 
significance, in terms of their generalizability. 
Nevertheless, for reasons indicated in the forego- 
ing comments on a simplifying model, it seems 
valid to infer that similar or  better levels of diag- 
nostic agreement would obtain if this study were 

repeated under conditions prevailing in field sur-
veys and epidemiological studies. More particu- 
larly, it appears Like€y that repeated efforts under 
a wide variety of circumsttpces would consistently 
yield a low level of negative-positive disagree-
ments for the diagnosis of organic heart disease 
(uniformly less than 5 percent in this study). This 
is to be expected in view of the standardized and 
comprehensive nature of the Special Examination, 
in terms of fundamental contemporary cardiovas- 
cular diagnostic procedures and criteria. There-
fore, it may be reasonably concluded that this 
examination procedure is satisfactory in relia-
bility and accuracy for field surveys andepidem- 
iological studies. 

SUMMARY AND CONCLUSIONS 


A single-visit cardiovascular examination 
(the Special Examination) was developed and 
evaluated. 

This examination was found to yield cardio-
vascular diagnoses comparable to those obtained 
by a complete medical workup in good clinical 
practice (the Clinical Examination). 

There was, however, a cleardifference in the 
criteria and standards of the two examinations, as 
evidenced by a higher level of findings on the 
medical history and physical examination as ad-
ministered by the Special Examination and a lower 
level of elecnocardiographic abnormalities than 
on the Clinical Examination. 

The chief diagnostic discrepancy was in the 
diagnosis of coronary heart disease. While the 
Special Examination found more cases of angina 
pectoris than the Clinical, this was distinctly 
overbalanced by a greater number of electrocar-

diographic abnormalities considered to indicate 
coronary heart diseaseon the Clinical Examination, 

Only a relatively small proportion of the 
diagnostic disagreements suggested inadequacies 
in the Special Examination. 

The Special Examination uncovered some 
problems in standardization that had not been 
clearly recognized o r  provided for at the begin-
ning. These were chiefly with respect to diag- 
nostic criteria and the disposition of certain 
findings. Minor modifications in criteria a re  
needed to provide for these. 

Replication of 80 Special Examinations dem- 
onstrated that the procedure was reliable. A 
large part of the diagnostic differences noted 
between the Special and Clinical Examinations 
arose from the variability inherent in cardio- 
vascular medical procedures in ambulatory adult 
subjects. 

17 



RE'FE,RENCES 

'U. S. National Health Survey. Origin and Program of the U .  S. 
National Health Survey. Health Statistics. Series A-1. Public Health 
Service Publication No. 584-A1. Public Health Service. Washington, 
D. C., May 1958. 

'Stamler, J.: Epidemiology a s  an Investigative Method for the 
Study ofHuman Atherosclerosis. 1. Not. Med. Assoc. 50: 161, 1958. 

3Stamler, J.: The Epidemiology of Atherosclerotic Coronary 
Heart Disease. Postgraduate Medicine 25: 610, 685, 1959. 

4Stamler, J.; Lindberg; H. A.; 'Berkson, D. M.; Shaffer, A.; 
Miller, W.; and Poindexter, A.; with the assistance of Colwell, M., 
and Hall, Y.: Epidemiological Analysis of Hypertension and Hyper- 
tensive Disease in the Labor Force of a Chicago Utility Company. 
Skelton, F. R., Ed.: Hypertension Vol. VII. Drug Action, Epidemi- 
ology and Hemodynamics. Proc., Council for High Blood Pressure 
Research, AmericanHeart Association, 1958. American Heart Asso- 
ciation, New York, N. Y., 23, 1959. 

5Stamler, J.; Lindberg, H. A.; Berkson, D. M.; Shaffer, A.; 
Miller, W.; and Poindexter, A., with the assistance of Colwell, M., 
and Hall, Y.: Prevalence and Incidence of Coronary Heart Disease, 
i n  Strata of the Labor Force of a Chicago Industrial Corporation. 
J. Chronic Dis. 11: 405, 1960. 

GBerkson, D. M.; Stamler, J.; Lindberg, H. A.; Miller, W.; and 
Hall, Y.:'Socioeconomic. Correlates of Atherosclerotic and Hyper- 
tensive Heart Disease.-Proc.. N. Y. Acad. o/ Sciences 8kArt.17, 
835, 1960. 

7Stamler, J.; Berkson, D. M.; Lindberg, H. A.; Miller,W.;and 
Hall, Y.: Racial. Patterns of Coronary Heart Disease. Blood Pres- 
sure, Body Weight, and Serum Cholesterol in Whites and Negroes, 
Geriafrics 16: 382, 1961. 

8pardee, H. E. B.; DeGraff, A. C.;. de  la Chapelle, C. E. ; 
Eggleston, C.;Kossman, C. E.; Maynard, E. P.; Jr.; Schwedel, J. & 
Stewart, H. J.; and Wright, I. .S.: Nomenclature and Criteria for 
Diagnosis of Diseases of the Heart and Blood Vessels. Fifth Edi-
tion. New York Heart Association, New York, N. Y. 1953. 

9Dawber, T. R.: Report of the Conference on Longitudinal Car-
diovascular Studies a t  the Hotel Beaconsfield, Brookline, Massa- 
chusetts, June 17-18, 1957. 

"Measuring the Risk of Coronary Heart Disease in Adult,P_opu-
lation Groups-A Symposium. Am. I. Public Health 47: No. 4,-
2, 1957. 

"Expert Committee on Cardiovascular Disease and Hyperten- 
sion: Hypertension and Coronary Hean Disease: classificatim and 
criteria for epidemiological studies. First repcat. WHO Tech. Rep. 
Ser. No. 168, 1959. 

12Pollack, H., and Kmeger, D. E.; editors: Epidemiology of Car-
diovascular Diseases- Hypertension and Arteriosclerosis. Re-
port of Conference. Princeton, N. J., April 24-26.1959. Supplement 
to Am. I .  Public Health 50: No. 10, 1960. 

'bawber, T.R.; Moore, F. E.; and Mann, G. V.: Coronary Heart 
Disease in the Framingham Study. Am. I. Public Health 47: No. 4, 
P a n  2, p. 4, 1957. 

14Dawber, T. R., and Kannel, W. B.: Susceptibility to Coronary 
Heart Disease. Modem Concepts o /  CardiouascularDiseasel30: 671,
1961. 

15Robens, J. C., Jr., and Moses, C.: The Distribution of Ath. 
erosclerosis in 200 Autopsies with Special Reference to the Loca- 
tion and Severity of the Vascular Lesims. Czrculatlon 14: 485, 
1956. 

"Morris, J. N., and Crawford, M. D.: Coronary Heart Disease 
and Physical Activity of Work. Brit. Med. Ioumal 2: 1485, 1958. 

17Kaa, L.N.; Stamler, J.; and Pick, R.: Nutrition and Athero- 
sclerosis. Lea and Febiger, Philadelphia, Pa., 1958. 

%bite, P. D.: Heart Disease. Fourth Editim. The Macmillan 
Co., New York, N.Y., 1951. 

19Levine, S. A.: Clinical Heart Disease. Fifth Edition. W. B. 
Saunders Co., Philadelphia, Pa., 1958. 

"Wolff, L.: Electrocardiography. Second Edition. W.B. Saunders 
Co., Philadelphia, Pa., 1957. 

'lAllen, E. V.; Barker, N. W.; and Hines, E. A., Jr.: Peripheral 
Vascular Diseases. Second Edition. W. B. Saunders Co., Philadel-
phia, Pa., 1955. 

22Abramsm, D, I.: Diagnosis and Treatment o /  Peripheral V a s -
cular Disorders. Hoeber-Harper, New York, N. Y., 1956. 

EXAMINING PHYSICIANS, CLINICAL EXAMINATION 

Gold Cross  Organization-A. J. Miller, M. D. 
and T. A. Texidor, M. D., Medical Directors. 

Chicago Health Center ofthe International Ladies 
Garment Workers Union-S. E. Telser,Medical 
Director (deceased); J. Cohen, M. D.; J. Edin-
burg, M. D.; M. Gethner, M. D.; H. Hershfield, 
M. D.; M. Kadin, M. D.; L. Kaplan, M. D.; J. 
Meyer, M. D.; S. Strauss, M. D.; and S. Weis-
berg, M. D. 

Union Health Service-H. K. Abrams, M. D., 
Medical Director; A. Black, M. D.; B. W. Car-
now, M. D.; A. Creticos, M. D.; M. Franklin, 
M. D.f W. Freud, M. D.; M. Hall, M. D.; G. 
Podzamsky, M. D.; S. Presley, M. D.; P. War -
saw, M. D.; Q. D. Young, M. D. 



'APPENDIX I 
FORMS USED IN METHODOLOGICAL STUDY 

M.S. 	 # O O l  - 32/57 MICHAEL REGSE SPECIAL STUDY 
MEDICAL HISMRY FORM 

I 


Male Female 

I n W h i t e  4 n W h i t e  

2 n l m e g r o  5 Negro 

3 Other 6 0 Other 

Have you ever had: 


Yes-A 

Scarlet fever 
 d 

Rheumatic fever 0 

Pneumonia U 
Asthma 

E
U 

Diabetes 

Liver disease 

Stroke U 
Rheumatism or 
a r th r i t i s  n 
Gout 17 

Gallbladder trouble 0 

Stomach ulcers El 
Thyroid trouble 0 
Tuberculosis U 
Kidney trouble U 

Date 

(10)OEmployed 

Occupation 

No. of years 


8 nHousewife 

Comments 

R Interviewer 
??I (Check R for 

n u  
recurrence) 


u n
I n  
U
1111

1111 

U i i  
n u  

S u r g e r y  

I nI n
1111 

UI'El n u  
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Were you ever turned doan by an 

inelvance C a P W  for medical 

reasons? 


Reason 

Have you ever served in the armed 

farces? UEI 

-If no, were yuu turned down 

for E d i c a l  reasq? un 

If yes, years: 

t7u.s. a0the;tO 

Were you discharged for medical 
? X a S O M ?  nu 

If yes ,  specify 

Do you have a d i sab i l l ty  pension? 

If yes ,  specify 

Ask on e l l  others: 

I 

Interviewer M . D .  
1 y e s 2 E  

Did a doctor ever tell you that you had 
heart trouble? U U  

If yes ,  what did he c a l l  i t 4  

1-1 
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I 

CcSrmr E-
Interviever M.D . 

If gas, were you h o s p i t a l i d ?  

when? How loq? 

sureryp nu 
Describe 

Have you ever taken ally Edicine for 

heart trouble? 
 no 

If FS, did you take the &kine: 

specifp)
Do you take it now? un 

D i d  a doctor ever tell you that you had 

high blood pressure? nu 


Age 

If yes,  were you hospi-eedt tIn 
When -lonst 
surgergf nu 


Describe 


Have you ever taken any medicine 

fbr hi@ blood preelmre? nu 

If p a ,  when? 

For how long? 

Do you take it nw? nu 

-Y e s  No 
Do you beco? short of breath when: 

Climbing s ta irs  n o  

Excercising 
 on 
Excited n o  

Has shortness of breath ever 
wakened you a t  night? nn 

I 

M.D. CARDIAC D Y S ~ FROM~ E N T  HISTORY) 

1nYES 2 C f i N O  3 n S U s P E C T  
I 

pfJE 
Do you cough frequently? n o  

nu  
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Col. # 
conrments 

Have you ever had m y  discomfort i n  
your chest? 

s e s i n i s  it ~ 

pressure 
nburning 0squeezing
nother 


How recently? 


Where do (did) you have t h i s  pain(or 

discomfort) 7 (locate on diagram) 

D o e s  (did) it s t ay  In  one place? 

(If pain usually moves, indicate 

w i t h  dotted line) 


Ha? long does it l a s t ?  


D W ~pain occur a t  any spec ia l  t-7 


A f t e r  ~ a l s ?  
When you exercise? 
When you walk i n  cold, w i d y  

weather? 

When you are  upset or  nervous? 


O t h e r ?  
(specify) 

D o e s  anything reUeve the pein? 

Rest? 

Soda bicarbonate? 

Interv%ewer MJ) * 

nn 

UU 

U U 
u u  

n n  

U O  

D U  
n u  


Other 

(specify) 


(36 M.D.: ANGINA PECTORIS PRESENT FROM HISTORY)
l n m  *&NO 3 0 S U S P E C T I  

Do you have pains or cremps i n  your 
legs vhen you walk? 

If yes, is pain reUeved vhen 
you stop walking? 

(37 

A r e  your ankles swollen at b e d t h ?  

If yes ,  does the swel l ing  
disaypear by morning4 

D o  you have frequent headaches? 

If y e s ,  are they worse i n  
the ea r ly  morning? 

DO you ever have blurring of your 
vision? 

u n  

U 

U 
0 


I 3  

U 
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Ccmmeni 
Interviewer M.D. 

Do you have: yes N s  
St i f f  joints i n  the morning? n o  
Joint pairs? nn 
Joint tenderness? nn 
Joint mrelling? u r n  

what is your usual weight? lbs. 
Have you gained or lost more than 
5 DS. in the Last 6 months? l U 2 U  

H w  much? lbs. 
1 n G a Z n e d  2 must 

What  was your weight a t  

we 255 as. 
 a
A r e  you nw on any special diet? '1' 
If yes, is it: 


To lose weight? U 

For heart trouble? El 

For high blood pressure? 0D 

For ulcers? l=J U 

Other 


Have you ever smoked? 

If yes, did you smoke: 


0Cigarettes
u cigars 

nPipe 

O t h e r  

H w  old were you when you started 

smoking r e g ~ l e r 3 ~ fm y e a r s  


DO you smoke at tbe present timet UU 
If no, why did you stop smoking? 

Give an estimate of h w  much you 

smoke (d)? 


-cigarettes a day 

-cigars a day 

p i p e s f u l l  a day 


IS this mare al e s a  0about the 


sane aas you have been smoking for
. 
the last ten years? 


Es t ima te  how many years you have smoked 


regularly? 
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casnn [ts 

Interviewer M.D. 

Height inches 
Weight-W 

Interviewer camments: 

Lmguage difficulty 

cooperative 

Apprehensive 

Interruptions 


( I n i t i a l s )  
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___ 

Ms-002 MICHAEL REESE SPECIAL STUDY PHYSICAL EXAMINATION RECORD 

STUDY H E A R T  

CHARACTER
NUMBER 

NORMAL 	 0 
NAME 

H A I R  ( S c a l p )  

(7) 	 1 0 F U L L  GROWTH 
2 [7 RECEDING FOREHEAD 

3 0 RECEDING FOREHEAD BALD SPOT~ 

4 BALD DOME 

ARCUS S E N l L l S  YES 10 NO 2 0  
XANTHELASMA YES I [7 NO 2 0  

1EQUAL - REACT TO L I G H T  AND ACCOM. Y E S O  NO 0 
P U P I L S  

RIGHT L E F T  

NORMAL 	 0 0
0
lNCREASE0 L I G H T  REFLEX-0  

NARROW ARTERIOLES -0 0 
TqRTUoUs ARTER ~ O L E S - O  
A - V  COMPRESSION . 0 0 
HEMORRHAGE n 0.: 

FUN0 I EXUDATE 0 
1 VENOUS ENGORGEMENT-n 0 

PAPILLEDEMA 0 0 
o isc ABNORMAL I T  I E S  -0 0 
LENS O P A C I T I E S  0 0 
OTHER 	 0 0 

S P E C I F Y  

(10)  	 K-WGRAOE 0 0  In 2 0 3 0 4 0 

N E C K  

VENOUS ENGORGEMENT ( U P R I G H T )  YES 0 NO 

T H O R A X  A N D  L U N G S  
~~ ~ ~~ 

TACHYPNEA YES 0 NO 0 
P-A DIAMETER INCREASED-YES 0 NO 0 
DIAPHRAGM MOTION DECREASED-YES 0 NO 0 

L O C A L I Z E  ABNORMALITY 

R. L. 

PERCUS- f RES0NANT-O 0 
S l O N  ,DULL 0 0  

R .  L. 

OR -00 
ABSENT 

R.  L. 

O D  

INSP. WHEEZES-00 
EXP. WHEEZES-•0 
OTHER 0 0  

\ P I  CAL 
IMPULSE 


THR I L L S  

CANT 
RURHURS 

S I G N I F I -
CANT 
MURMURS 

FORCEFUL 0 

NOT F E L T  0 

LOCATION -
I N S I D E  MCL u 

OUTSIDE MCL 0 

INTERSPACE 3 0 4 0 5 fl 6 0 7 0 
-NONE 0 
AORTIC S Y S T O L I C - 0  


APICAL SYSTOL IC-0 

PULM. SYSTOLIC-• 


,AORTIC DIASTOLIC-0 
APICAL DIASTOLIC-0 

PULM. DIASTOLIC-• 

OTHER 0 

S P E C I F Y  

APICAL RATE 

OCCASIONAL PREMATURE BEATS-2 0 

BEATS-3 0 


A T R I A L  FIBRILLATION-4 -
5u 


6 0 

S P E C I F Y  

m Y E 5  1 NO 2 

D I S T A N T  0 

A 2  ACCENTUATED -0 

PZ ACCENTUATED -0 

MI ACCENTUATED 
~ 

MIAND PZ ACCENTUATED-• 

~2 DIMINISHED TO ABSENT-0 

P2 D I M I N I S H E D  0 
OTHER 

S P E C I F Y  

I- SYSTOLIC YES I D NO 2 

A P I C A L  

M I D  P R E C O R D I A L - n  

PULMON I C  0 

AORTIC O 

DIASTOLIC YES I 0 NO 2 0 

A P I C A L  
 0 
M I D  PRECORDIAL n 
PULMON I C  a 
AORTIC 0 

1SPECIFY 

-10 
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~ 

LOWER E X T R E M I T I E S  	 B L O O D  P R E S S U R E  

RIGHT LEFT 

RIGHT A R M
NORMAL 	 29-34)n o  	 /

COLOR 	 DEPENDENT RUBOR-0 0 
PALLOR u o  
 LEFT A R M38-43) /0 0TEMPERA- { :::yL

TURE 	 n o LEFT ARM

94-49) / (IO MIN.)S K I N  	 NORMAL 0 0
{ POOR- o n 

L E F T  ARM 

ABSENT n o 50-55) / ( 1 5  MIN.)V A R  I-
n o  

DIAGNOSTIC IMPRESSION 
N E G A T I V E  FOR C-V-R DISEASEP E R I P H E R A L  A R T E R I E S  

(INCLUDING HYPERTENSION)  

R I G H T  LEFT 1 0 

HYPERTENSION 2 0R A D I A L  ARTERY 
PERIPHERAL ARTERIOSCLEROSIS-3 0 

NORMAL 0 0 ORGANIC HEART D I S E A S E  0 
BOUND ING 0 

E T  IOLOGY 

DORSALIS PED I SQ U A L I T Y  
~ 

OF NORMAL 0 cl 
PATHOLOGYARTERIAL o IMIN I S H E D ~ O0 

PULSA-
NOT PALPABLE -0 0 	 -

T IONS 
POST'T I B  I A L  PHYSIOLOGY 

NOrMAL 0 0 

O I M I N I S H E O ~ O  

FUNCTIONAL 


NOT PALPABLE -0 0 


SUPERF I C  I A L  
OTHER 

TEMPORAL ARTERIES 
(19) NORMAL I O
INSPEC-

SCLEROTIC -2 0T I O N  
AND TORTUOUS-3 0 
PALPA- BRACHIAL ARTERY T I O N  

NORMAL(20) 	 I O  
C O M E N T S  : YES I,0 NO 2 0 

SCLEROTIC -2 0 
TORTUOUS 3 0 

RAD I A L  ARTERY 

NORMAL 1 0 

' SCLEROTIC- 2 0 
B O D Y  M A S S  	 NO.EXAMINER'S CODE 

(22-27) SKINFOLO THICKNESS- c i n  
M.D. 

SIGNATURE 
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0 - 0 0 4 - 1 0 1 7  ELECTROCARDIOGRAPHIC INTERPRETATION 

STUDY CODE 	 #. NO. OF LEADS DATE 

1. B a t e  

2. e-E 

3. QBS 

4. 	 D e s c r i p t i o n :  
A b n o r m a l i t i e s :  Yes- No -
P o s s i b l e  A b n o r m a l i t i e s :  Yes- NO-

Normal  V a r i a n t s :  Yes- NO-

If y e s  i n  a n y  of 	t h e  a b o v e ,  S p e c i f y :  
C o n t o u r :  	P wave 

QRS 
ST s e g m e n t  
T wave 

Rhythm: 	 A u r i c u l a r  f i b r i l l a t i o n  
O t h e r  

5. 	 G e n e r a l  I m p r e s s i o n :  
W i t h i n  n o r m a l  l i m i t s  
B o r d e r l i n e  c u r v e  
D e f i n i t e l y  a b n o r m a l  c u r v e  

6. 	 C o n t o u r  i n t e r p r e t a t i o n :  

S p e c i f i c  p a t t e r n :  Yes- A 0  


D e f i n i t e  i n f a r c t  p a t t e r n  

L e f t  h e a r t  s t r a i n  

R i g h t  h e a r t  s t r a i n  

L e f t  b u n d l e  b r a n c h  s y s t e m  b l o c k  

R i g h t  b u n d l e  b r a n c h  s y s t e m  b l o c k  
D i g i t a l i s  e f f e c t  
O t h e r  S p e c i f y  

C o n t o u r  n o n - s p e c i f i c :  Y e s  No 

7 .  	 I m p r e s s i o n  as t o  e t i o l o g y :  

D e f i n i t e  c o r o n a r y  a r t e r y  d i s e a s e  

P o s s i b l e  c o r o n a r y  a r t e r y  d i s e a s e  

A p p a r e n t l y  u n r e l a t e d  t o  c o r o n a r y  a r t e r y  d i sease  


8 .  	 C l i n i c a l  c o r r e l a t i o n :  
BCG c o r r e l a t e s  w i t h  c l i n i c a l  f i n d i n g s  
BCG d o e s  n o t  c o r r e l a t e  w i t h  c l i n i c a l  f i n d i n g s  
I n t e r p r e t a t i o n  c h a n g e d  on b a s i s  o f  c l i n i c a l  f i n d i n g s  

0 .  C o r r e l a t i o n  w i t h  p r e v i o u s  BCG i n t e r p r e t a t i o n :  Yes- Bo-

27 



Study
0 	 Code NAME 
X-Ray0 	 Number 

~ 

Date X-Ray 

Taken 


2 u Abnormal 


L A B N O R M A L I T I E S  OF H E A R T  

10 None 
Cardiomegaly2	 0 

Pulmonary Artery Segment Prominent 
9n 

4	 0 Left Ventricnlar Enlargement 

5	 0 Left Atrial Enlargement 

Other
6	 0 
(specirr) 


Unreadable Because 
9	 0 

( 	 ) A B N O R M A L I T I E S  OF P U L M O N A R Y  V A S C U L A R I T Y  

1 0 None 

2 0 Increased 

9 0 Pnhonary Edema 

4 0 Decreased 

9 0 Other 
(specirr)


0 A B N O R M A L I T I E S  OF P L E U R A  

1 0 None 

2 0 Calcification 

9 0Pleural Effnaion 

9 u Other 
( a p 4 r ~ )  

NOMOGRAPHIC EVALUATION OF HEART SIZE 


Height Weight 

Transverse Diameter 

Long Diameter 

Broad Diameter 

Umneasnrable Because. 

I-
2u Borderline Cardiomegaly 

) CIT Ratio 

A B N O R M A L I T I E S  OF A O R T A  

1 0 None 


2 0 Elongation 


3 0 Calcification Ascending Aorta 


4 0Calcification Other Portions Aorta 

5 0 Anenrym 

9 0Other 
(SDSC1fI) 

) ABNORMALITIES 

i 0 None 

OF PULMONARY PARENCHYMA 

2 0 Tnbercnlosis 

9 0 Non-Tubercnlosis Infiltrate 

4 0 Neoplasm 

5 0 k i n  Lesion 

6 0 Ctronic Bronchopnlmonary Disease 

7 0 Pnemwconiosis 

8 0 Atelectasis 

9 0 Other 
fsp.0irr) 

) - O T H E R  A B I O R M A L I T I E S  

1u None 
2 0 Uediastinal UMa 

9 0 Elevated Diaphragm 

4 0 Rib Fracture 

5 0 Rib Ancmaly 

6 0 SeolioSie 

7 Post-Operative Defonnity 


n 
9 u Other 


Is.esiC.> ,:.-
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1-1 


M. S. B003-
12/57 


MICHAEL REESE SPECIAL STUDY DIAGNOSTIC REPORT 


C0l.B 
1-4 	 Study B 

Patient’s name 

6 0 Date of patient’s most recent physical examination 

Blood Pressure Data: 
Date Pressure 

Ear l ies t  recorded blood pressure: 

Subsequent representative blood pressures: 

7 
 0 

8 Has patient received anti-hypertensive drug therapy? i 0 Yes 2 0No 


If yes: From to 

Continuous- intermittent -

Specify which drug 

Representative blood pressures  Date Pressure 


under therapy : 


9 0 

10 I. IS HEART DISE-ASE PRESENT GR SUSPFCT? 1 0Yes 2 0No 


If yes ,  etiology: 

Yes No Suspect 


Coronary o n 0 
Hypertensive n o 0 
Coronary plus hypertensive 0 0  0 
Rheumatic o n 0 

11-12 0 Other 

€?asis of cardiac diagnosis: 
Yes  No 

History n o 
Physic d  0 0  
Electrocardiogram n o 

13-14 0 X-ray 	 0 0  
15 11. 	 IS ESSFNTIAI. RYPERTENSION PRESFNT? 1 O Y e s  2 = N o  

(As differentiated from hypertensive hear t  disease)  

16 In. IS URINARY TRACT DISE4SE PRESENT? 1 0Yes 2 0 No 

Probably renal 0 Y e s  0 No 


Probably lower GU 	 0 Yes 0No 

17 0 Note any definitive diagnosis 
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GI.# IV. IS THERE ANY EVIDENCE (P.4ST OR PRESENT) OF ANY O F  THE FOLLOWING? 

Angina pectoris 18 


Other chest pain 

Specify 


19 


History of myocardial infarction 2 0  


Other significant cardiac history 2 1  


Specify 
Dyspnea of cardiac origin 2 2  


23 Congestive failure (past) 

2 4  Congestive failure (present) 

25 Hypertensive retinopathy 


Grade I I1 111 IV 

26 Diabetic retinopathy 

27 Cardiac arrhythmia 


Type 


2a Significant cardiac murmurs 
Describe 

29 Nonsignificant cardiac murmurs 

Describe 

3 0  Abnormal heart tones or thrills -
Describe 

ECG evidence of: 

3 1  Coronary heart disease 

Left heart strain (left 
32 ventricular hypertrophy) 

3 3  Nonspecific changes 


Describe 

34 Other changes 


Describe 

X-ray evidence of: 


35 Cardiomegaly 

36 
 Aortic calcification 
3 7  Aortic elongation 
38 Chamber enlargement 

3 9  Urinary abnormalities 

Specity 
40 
 Intermittent claudication 
4 1  
 Peripheral arteriosclerosis 

Specify 
42 
 Cerebral-vascular accident 

Hypertensive vascular disease 
(without cardiac involvement 43 


Y e s  Comments 

10 2 0  


10 20 


10 2 0  

1 0 . 2 0  

10 2 0  


10 2 0  


1 0  2 0  

1 0  2 0  


10 2 0 

lo 2 0  


1 0  2 0  


10 2 0  


1 0  2 0  


10 2 0  


10 2 0  

10 2 0  


10 2 0  


10 2 0  


10 2 0  


1 0  2 0  


1 0  2 0  


1 0  2 0  


10 2 0  


1 0  2 0  


10 2 0  


1 0 2 0 
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Col. # 

4 4  


45 


4 6  


4 7  


48 


49 


5 0  


5 1  


5 2  


5 3  


5 4  


5 5  


5 6  


5 7  


V. ARE ANY OF THESE DISEASES PRESENT? 
. .. - -yes NO cdmments. 


Obesity 1 0  2 0  


Diabetes mellitus 1 0  2 0  


Gallbladder disease 1 0  2 0  


Thyroid disease 1 0  2 0  

Specify 


Other endocrine disorder 1 0  2 0  

Specify 


Arthritis 1 0  2 0  


Specify type 


Chronic bronchopulmonary disease lo 2 0 

Asthma 1 0  2 0  


Tuberculosis 1 0  2 0  


Specify activity 

Other lung disease 1 0  2 0  


Specify 


Hiatus hernia 1 0  2 0  


Liver disease 1 0  2 0  


Specify 


Peptic ulcer 1 0  2 0  


Any other major disease 1 0  2 0  


Chicago Board of Health hi. D. 
SignatureHDCP 

M. S. -hO& 

12-57 


Michael Reese Special Study 

Physical Exam. Findings 

Study Code # 

Date of Special Fxam. 

3lood Pressure 


Age 

Sex 

Initial Diagnostic 


Impression 


J 
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APPENDIX I1 

CARDIOVASCULAR DISEASES 

'CLASSIFICATION AND CRITERIA* 

A. 	 Hypertension: 
1. 	 Hypertension, definite.- The lowest diastolic 

pressurd in the sequence of readings at the time 
of examination is 95 mm Hg. or greater. 

2. 	 Hypertension borderline.-The lowest diastolic 
reading during the series of readings at the 
time of examination is between 90 and 94 mm 
Hg.. inclusive. 

B. 	 Heart disease, definite: 
1. 	 Atherosclerotic coronarv heart disease (CHD), 

definite.-This diagnosis rests with *e finding 
of symptoms o r  abnormal physical signs indi- 
cating: atherosclerosis of coronary arteries, 
thrombosis o r  occlusion of one or more cor-
onary branches, fibrosis of the myocardium. 
This category includes the following subcate-
gories: 
a. 	 Myocardial infarction, definite.-All cases 

with electrocardiographic evidence of defi- 
nite QRS changes diagnostic of myocardial
infarction with or without a concomitant 
clinical picture characteristic of myocardial 
infarction. 

b. 	 Acute coronary insufficiency.-All cases with 
a typical clinical history of an acute coronary 
episode with either no electrocardiographic 
changes or electrocardiographic changes con- 
sisting of ST-T abnormalities without QRS 
abnormalities indicative of through and 
through infarction of the myocardium. 

c. 	Anginal syndrome, definite.-Those cases of 
unequivocal angina pectoris so diagnosed by 
the examining physician. 

d. Chronic heart disease, definite, of probable 
coronary etio1opy.-Those cases not classi- 
fiable into any of the preceding categories 
and exhibiting findings consistent with the 
etiologic diagnosis of chronic coronary dis- 
ease. Such findings a re  those of unexplained 
congestive heart failure, murmur, cardio-
megaly, arrhythmia, or electrocardiographic 
abnormalities. 1 

e. 	 Sudden death.-This category is obviously
not relevant to this study. 

2. 	 Hypertensive heart disease (HHD). definite.- 
Those cases of definite hypertension with one or 
more of the following: left ventricular hyper- 
trophy or strain on the electrocardiogram, 
cardiomegaly on the X-ray, congestive heart 
failure without any other etiologic factors. (The 
New York Heart Association criteria for hyper- 
tensive heart disease read a s  follows: persist- 
ent hypertension associated with evidence of 
heart disease.) 

3. 	 Rheumatic heart disease (RHD). definite.-A 
history of polyarthritis, chorea, o r  other of the 
major manifestations of rheumatic fever ac-

companied by a characteristic structural lesion 
of the heart. Or, evidence of a characteristic 
structural lesion of the heart even without a 
history of rheumatic fever or any of its mani-
festations. This diagnosis in essence is based 
on the physician's evaluation of the cardiac 
murmurs present in the patient. 

4. 	 Syphilitic heart disease, definite: '7 
This is characterized by: a history of syphi-
litic infection with evidence of a characteristic 
structural lesion of the aorta or aortic valve, 
o r  the characteristic structural lesion of the 
aorta or aortic valve with a history of syphilis 
or with a positive serological test, or a char- 
acteristic structural lesion of the aorta or aortic 
valve together with evidence of syphilitic dis- 
ease elsewhere, such a s  cerebrospinal syphilis, 
even in the absence of a positive serological 
test for syphilis or history of syphilitic infection. 

5. 	 Congenital heart disease, definite: 
This diagnosis is based on the finding of char- 
acteristic signs, on physical examination, X-ray, 
and ECG. 

6.  	Cor pulmonale, definite: 
This is best defined a s  right heart failure sec- 
ondary to chronic pulmonary disease. 

7. 	 Heart disease, definite-miscellaneous types: 
a. 	 Thyrotoxic heart disease. 
b. 	 Calcific aortic stenosis, etiology not speci- 

fied. 
c. 	 Nutritional heart disease. 
d. Chronic myocarditis. 
e. 	 Organic heart disease of indeterminate etiol- 

ogy.
C. 	 Heart disease, suspect: 

1. 	 Atherosclerotic coronary heart disease, suspect: 
a. 	 Myocardial infarction, suspect. 
b. Acute coronary insufficiency, suspect. 
c. 	 Anginal syndrome, suspect. 
d. 	 CHD, suspect, based on certain abnormal 

electrocardiographicor X-ray findings-iso- 
lated auricular fibrillation, isolated right
bundle branch system block, isolated first 
degree A-V block, isolated suspect left heart 
strain (hypertrophy), nonspecific ST-T 
changes, isolated cardiomegaly on X-ray. 

* 
!3ased on references 8-1C a s  shown at  end of text. 

'Specifically, isolated left  bundle branch system block or isolated 
LHS-LVH. 

'Categories B4-E7 are grouped in the text a s  other heart disease. 
definite. 
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2 .  	Hypertensive heart disease, suspect: 
This  category includes those cases  of definite 
or  borderline diastolic hypertension exhibiting 
one or more  of the following: suspect left heart 
s t ra in  on the electrocardiogram, borderline 
cardiomegaly on the X-ray, a suspicion of con- 
gestive heart failure. 

3. 	 Rheumatic heart disease. suspect. 
4. 	 Other hear t  disease, suspect: 

a. Syphilitic hear t  disease, suspect 
b. Congenital heart disease, suspect 
c. Cor pulmonale, suspect 
d. Heart disease, suspect,miscellaneous types. 

Cerebrovascular disease: 

This i s  based on a bonafide history of a cerebral  

hemorrhage, embolism, or thrombosis, with de- 

monstrable residual physical findings. 


D. 

E. 	 Peripheral vascular disease: 
This  is based on a definite history of intermittent 
claudication with or without trophic changes and 
diminution in peripheral pulsations; also the find- 
ing of definite trophic changes of the extremities 
not attributable to any other disease entity, and 
associated with diminution in peripheral pulsations. 
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APPENDIX 111 

The Role of Different Parts of the Examination in Accounting for Diagnostic Disagreement 

CLINICAL A N D  SPECIAL EXAMINATIONS 

History of angina Other medical histo& Physical examination2 pectoris-chest pain 

2ase nlrmber Clinical 

Bo35* N 
A050 CHD 
A052 CHD-s 

AO@* N 

A O W  CHD-s 

Special 

RHD-S 
A s  

CHD-S 
Ch.W-S 

RED 
m - s  

Case number 

m35* 
Bo82* 

A007 
A067 
A049 

Case number 

A059 
A073 

A089 
Boo3 

Boo6 

Bo32 

m 9  
Bo51 
A002* 
5178 
Bow
Bo04 
~ 0 2 9m* 
A085 
A044 
n06* 
A057 
Bo14 
m34* 


Xlinical 

N 

N 


N 

N 


N 

N 

N 

N 

N 


CHD 

CHD 


C H M m  
RED 

HHDfcHD 
RHD 

0 - S  
CHDtHHD 
CHD-s 

CHD-s 

CHD-s 


a 0 2  CHD-S 
mi6 HBD-S 
Bo45 Cor pul. 

a e c i a l  

CHD-S 

CHD-S 


CHD-S 

CHD-S 


CHD-S 

CHD-s 

CHD-s 
CHD 


wm 
As 
N 

m 
:HM.RHD 

m 
: w H D  

CHD 

a 

CHD 

CHD 
CHD 

N 


mm 
CHD 

N 

N 


CHDtRHD 

cn+RHD 
RED-S 

Cone. 

HD-S 

As-S 


cong.
HD-S 


N 


I 


RHD 

See footnotes at end of table. 
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CLINICAL AND SPECIAL EXAMINATIONS--Continued 

Blood pressure ECG3 	 X-ray 
~~ 

Case numbei Clinical Special %se number Clinical Special %se number :linical Special 

A035* N m BO97 N om-s AO35* N m 

A013 CHD CHDeHHD K i l l  N om-s m2* N om-s 

A023 0 - S  m-s 5132 CHD 0 - s  BO73 om-s N 

A099 cm-s HHD-S A 0 2 1  CHD N 5173* CHD-s N 

A0024 N C H W m  5152 m HHD-S A047+ HHD-S N 


BO85 HHD N 

J-1214 CBDtHIID cm-s 	 BO33 (XIDtHHD m 


5174 CHWHHD HHD 

5143 m H H D  HHD 

Bow CHD N 

5129 CHDl-HHD HHD 

x u 6  CHDl-HHD HHD 

m68* HHDtcm m 

m* CHDl-HHD CHD-S 

5103 c€ID+HHD CHD-S+ 


HHD-S 
A004 CHD-S N 
~ 0 1 7  CHD-S N 
~ 0 2 7  CHD-S N 
A043 cHI!-tHHD HHD 
5170 m N 
BO34* CHD-S CHD 
A030 CHD-s N 
a 0 9  CHD-S N 
5140 CHD-S N 
5158 CHD-s N 
a73* cm-s N 
Ao47* HHD-S N 
A009 CHD-S+ 

HHD-S N 
A O l l  CHD-s+ 

HHD-S N 
A041 m-s+ 

RHD-S N 

A 0 8 6  cow. 

HHD-S N 
513 cor 

pul-S N 

Y C F : In the following cases, it was not possible to delineste one or two areas of the  examination RS the w a j m  scurce of 
disagreement: .4C75, 5112,' :?C74, 51127, 30FC, EC77, 5104, JlW, 5125, 8042, .2@5&,A079, 5157,F117, .IC&4,qtC6.3, 5161, 
' iC55, ,4036. 

See other footnotes, at end of table. 
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REPLICATE SPECIAL EXAMINATIONS 

History of angine Other medical histo+ Physical examination2 1

pectoris-chest pain 

Special 
# 2-- Case number Special Special 

# 2  .. 

N CHD-S m35* RHD-S B Bo74 As CHD-s 
Bo45 m CHD-S m35* RHD-s N 
Bo51 CHD N J l l 2  CHD-st CHD-s 

AS-S 
m m 

CHD 
mi6 CHDt m-s . 

HHD 
Boo6 CHD-s B 
Bo32 CHD-s N 

Blood pressure ECGP x-ray4 

Case rider special Special Case naer Special Special Case nmber Special Special
# 1  # 2  -# 1 $ 2  # 1  # e  

%Lob* N HHD-S Bo44 B BBD-s Bo80 m - s  N 
Bc68x HHD CHD-s %La* B BHD-s 

Bo68* H H D C B D - S  

'e .g .  dyspnea, myocardial infarction, myocarditis, rheumatic fever, hypertension. 

21n all these cases,findings with respect to murmurs were the  decisive factors accounting for diagnostic disagreements. 

31n a few cases ,  disagreement resulted from data of earlier FCG's available to the  full examination, rather than from dif-
ferent interpretations of the  same recent W G .  

4The examining physicians in both examinations had access  to the same FCG and X-ray interpretations, therefme diag- 
nostic disagreements decisively attributable to these parts of the examination renresent the examining and/or reviewing 
physicians' evaluations of the readings and data  available to them. 

*Two major sources of disagreement. 
NOTE: In the following cases ,  i t  was not possibie to delineate one or  two areas  of the examination a s  the major source 

of disagreement: 9057, B082, Z l l l ,  5125. 
ABBREVIATIONS: CHD-coronary heart disease; HHD-hypertensive heart disease;  RHD-rheumatic heart disease; Cong. 

HD-congenital heart disease;  Cor pu1.-Cor pulmonale; AI-Aortic insufficiency; ASAort ic  stenosis; Ch. Myo-chronic myo- 
carditis; OHD- organic heart disease-etiology indeterminate. If the diagnosis is followed by -S, i t  i s  suspect; otherwise i t  
i s  definite. N i s  no heart disease. 
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APPENDIX IV 

Review of Cases Positive-Negative for C H D  i n  Comparison of' 

Clinical and Special  Examinations 

Examination Cate Diagnosis Blood Pressure Eypertension Limitation 
Case number Age Sex of Special 

Clinical Special Clinical Special Clinical Special Clinical Special Examination 

68 &le 7/24/57 ll/6/57 cHD N 160/80 120/78 - - NO 

NO 


There was agreement between the Special and Clinical Examinations on the finding of a harsh systolic 
apical and aortic murmur, plus l e f t  bundle branch block on the ECG. The Special Examination made a 
diagnosis of ASHD with aort ic  stenosis, checking CHD as  negative. From discussion, it is apparent 
that the examiners in the Special Examination had in mind atherosclerosis-arteriosclerosisof the 
aortic valve, as  distinguished from coronary ar tery sclerosis. The Clinical Examination done one 
month a f te r  the Special, e l ic i ted  an interval. history (January 1958) of an episode suggestive of 
myocardial infarction. The t o t a l i t y  of the data, including that  episode, was therefore interpreted 
as coronary heart disease. 

64 I Female IU/25/57 I12/10/57 I CHDtHHD ] HHD I 19/100 I lgO/loO I + I  + I  NO 

The Clinical Ekamimtion el ic i ted a history of angina pectoris and therefore made the diagnosis of 
coronary plus hypertensive heart disease. In contrast, the Special Examination did not e l i c i t  an 
angina history and therefore diagnosed hypertensive heart disease only. 

Findings were similar in the two examinations, including history of hypertension, X-ray findings, LEE 
on ECG. The diagnostic disagreement essentially relates t o  c r i te r ia  for  CHD in presence of BBD. The 
replicate Special Examination agreed on HBD diagnosis. 

The Special and Clinical Examinations agreed in diagnosing HHD. The Clinical Examination had a his-
tory of angina pectoris, the Special did not. The Clinical Examination noted residua of anterolateral 
myocardial infarction on ECG, as  well as l e f t  heart strain; the Special ECG originally waa read as 
l e f t  heart strain, and then apparently reviewed and changed t o  questionable infarct pattern. Bsed on 
this early reading, plus the absence of an angina pectoris history, the Special Examination diagnosed 
HHD only, the full examination HHDCCHD. 
The f i r s t  Special Examination was on 2/14/58 with blood pressures in the range 160-200 systolic and 
100-UO diastolic. The second examination was 2/25/58, ll days later, and blood pressures were in the 
range 156-168 systolic, 9-94diastolic. ~ 0 t hagreed on previous antihypertensive therapy s e v a  
years ago and none a t  present. Neither Special Examination el ic i ted a history of angina. The txo 
examinations dealt differently with the ECG, the f i r s t  diagnosed left  heart strain, the second 
suspect old infarct pattern. Based on these differences in ECG and blood pressure findiags, there is 
a difference in diagnosis, the second Special Examination diagnosing CHD-S. This difference also re--- .. 
f lects  the limitations of a single v i s i t  examination, particularly in the blood pressure findings. . 
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Case nunbe1 Age Sex 

Examination m t e  

Clinical Special 

Diagnosis 

c l inical  Special 

Blood Pressure 

Clinical Special 

Hypertension 

Clinical Special 

Limitation 
of Special 
Eiamination 

Bo% 65 m e 2/12/58 2/25/58 CHD N 160/90 140/80 - - Yes 

5104 

n o 6  

There is agreement on hypertension and a history of antihypertensive therapy. The Clinical Examina- 
tion diagnosed coronary plus hypertensive heart disease, the Special Examination, no heart disease. 
The Clinical Examination el ic i ted a history of angina pectoris and exertional dyspnea presmnably of 
cardiac origin. The Special Examination did not e l i c i t  these findings. The disagreement therefore is  
one of a difference in findings. 

n o a  61 I W e  I 12/5/57 I 2/5/58 IcmtHHD I NI 158/lOO I 142/84 I + I - I Yes 

The Clinical Examination had systolic pressures in the range 148-160, diastolic, 82-100, dyspnea of 
cardiac origin and present congestive failure, Grade 1hypertensive retinopathy, aorta elongation, ECG 
interpreted as  probable posterior w a l l  insufficiency. On the basis of these findings the diagnosis of 
HHDfcHD was made. The Special Examination, done two months a f te r  the Clinical Examination, found only
aort ic  elongation on X-ray, a negative ECG, normotensive blood pressure, no evidence of congestive 
heart failure, and on this basis diagnosed no organic heart disease. This difference is essentially 
one of findings, and may be related t o  the time interval between the two examinations, although this 
cannot be ascertained with any validity. The two Special Examinations done three days apart, agreed 
on a diagnosis of no organic heart disease, no hypertension. 

5116 58 I hale Ill/25/57 I W9/57 IcmtRED I HHD I 228/130 1170/100 I + I + I No 

The Clinical Examination diagnosed HHD and CHD, based on the ECG, read as  showing evidence both of HHD 
and CHD. The Special Examination read the ECG as l e f t  heart strain and diagnosed only HHD. This dif-
ference is  therefore related t o  the interpretation of the ECG. 

5129 

Clinical Examination interpreted ECG as giving evidence of both LBS and CHD in this hypertensive pa- 
t i en t  w i t h  x-ray evidence of aortic elongation and le= ventricular enlargement. The Special mina-
tion diagnosed only LBS on ECG, hence the diagnostic difference. 

5143 

The Clinical Examination diagnosed CHD and HHD, although the available blood pressures are  in the nor- 
motensive range. A history was el ic i ted of a definite diagnosis of hypertension three years ago and a 
year ago, the ECG was read as l e f t  heart s t ra in  w i t h  ischemic changes and X-ray evidence was found of 
cardiomegalywith chamber enlargement. The Special Examination diagnosed only HHD, based on hyperten-
sive pressures, plus the history of hypertension, plus the X-ray, plus the ECG interpreted only as  
heart strain. The difference here is essentially based on the ECG interpretation. 



Examination a t e  Diagnosis Blood Pressure RiPertension Limitation 
Case numbel Lge Sex of Special 

Clinical Special Clinical Special c l inical  Special Clinical Special -nation 

5174 64 Female ll/13/57 2/27/58 CHDtHHD m 160/90 144/78 + + No 

517E 

A m  

A025 

A085 

Bo16 


Bo45 

BO51 

No 


Both examinations agreed i n  finding systolic murmurs in both the m i t r a l  and aort ic  areas, and in find-
ing auricular f ibr i l la t ion.  The Special Examination el ic i ted a history of hypertension, w i t h  t reat-
ment during the l a s t  SFX months. Systolic pressures were in the range 140-170 and diastolic, 86-88, 
a t  the time of the Special Examination. The Clinical Examination mentioned no history of hypertension, 
no treatment for hypertension, and did not diagnose either hypertension or HI1D; the Special Examina- 
tion diagnosed hypertension. The Special Examination also noted ST depression in leads V3-5 on ECG. 
The Clinical Examination-unlike the Special-diagnosed AP. The Special Examination on final review 
diagnosed aortic stenosis, w i t h  the reviewing physician overruling a diagnosis by the examining phy- 
sician of hypertensive and arteriosclerotic HD. Apparently this diagnosis of aortic stenosis i s  based 
primarily on the aort ic  systolic murmur. However, it is not a t  a l l  clear why, with auricular f ib r i l l a -  
tion and S-T depression in the left chest leads, together with a history of hypertension, that the 
diagnosis of HHD was overruled. 

60 I Male I 7/15/57@/30/57 I N I 160/85 I 154/94 I - I + I No1 c z - m ~ ~ ~  
Special Examination el ic i ted a variety of significant findings not e l ic i ted by the Clinical - AP, a 
grade 2 aortic systolic murmur, FP elevation, hypertensive retinopathy. It is not clear whether the 
AP history is recent enough t o  have originated in the interval between the two examinations. 

50 I ?&leI 2/24/58 111/13/57 I RHD ICm-RED I 130/75 I 150/80 I - I - I No 

Both examinations diagnosed RED. Both studies e l ic i ted a history of chest pain, interpreted as AP by 
Special Examination, as "other chest pain" by Clinical Examination. 

47 I F-le I 6/u/57 I 1/22/58 I RHD I-RHD I uO/75 I 96/70 I - I - I No 

There was complete agreement between the Special and Clinical Examinations on presence of organic 
heart disease, specifically rheumatic heart disease. The Special Examination, unlike the Clinical 
Examination, also diagnosed coronary heart disease based on e l ic i t ing  a history of angina pectoris. 
A review of the history in the Special Fxamination in this case revealed that the episode of angina 
was i n  1955 in connection w i t h  auricular fibrillation. 

56 I Female I 11/7/57 lW13/57 I m-s Ic€iD+HHD I 170/UO 1194/100 I + I + I No 

The Special Examination el ic i ted a history of chest pain, interpreted as  AP, whereas the Clinical 
Bcamination did not. This is the essential difference between the two examinations, leading t o  diag- 
nostic disagreement. The repeat Special Examination, inadvertently done by the same examiner as the 
f i r s t  Special Examination, diagnosed HHD-S. 

NO
- I  - I  
The Clinical Examination interpreted "precordial recurrent pain on exertion w i t h  normal ECG" as non-
anginal, and made a diagnosis of suspect organic heart disease, etiology indeterminate, based on X-ray 
finding of l e f t  ventricular enlargement. The Special Examination made diagnosis of definite CHD based 
essentially on a history of chest pain interpreted as definite angina pectoris, plus an aortic systolic 
muprmLp and the X-ray findings. The second Special Examination diagnosed CHD-S. 

The Clinical Examiaation was negative for  CHD, whereas the Special Examination el ic i ted chest pain in-
terpreted as AP, plus other findings supporting a diagnosis of CHD. The replicate Special BcamFnstion 
agreed w i t h  Clinical Examination, i.e., both are negative. 
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