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In a current major cohort study of coronary heart disease an
attempt 1s being made to determine whether a certain pattern of per-
sonality characteristics 1s assoclated with this disease. The per-
sonality pattern is characterized by excessive drive, agressiveness
and ambltion frequently in associatlon with a relatively greater
preoccupation wlth competitive activity, vocational deadlines and
similar pressures. Such a complex has been designated as pattern

type A. The relative absence of these attributes 1is called pattern
type B.

In this study, 3182 men between the ages of 39 and 59 years who
were found to be free of any evidence of ceronary heart dlsease, have
been followed for 4% years. (These men were all the employees of
several lndustries who fulfllled these criteria, namely were between
the ages of 39 and 59 and were free ef ceronary disease.)

At the beginning of the study, all the participants were sub-
Jected to a speclally designed interview which allowed them to be
characterlzed elther as pattern type A or B. In addition, a number
of other characteristics of each individual were assessed., The total
group has now been followed with periodic examinations for 4% years,
during which time 133 new cases of coronary heart disease have developet

On the basis of the data presented from this study:

1. Present a series of tables and compute the appropriate rates per
10,000 population to show which of the followlng factors are
assoclated with coronary heart disease.

a. Age

b. Level of serum cholesterol

¢. Diastolic blood pressure

d. Systolic blood pressure ¢
€. Parental history of cardiovascular disease
f. Smoking history

g. Exercise patterns

h, Obesity (ponderal index)

1. Income level

J. Education level

k. Personality type

2. Indicate for each of these characteristics the current status ef
knowledge concerning its relationship to coronary heart disease
and whether the findings of this study are in general agreement
with this knowledge.
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TABLE I

Number of New Cases of CHD Developing During 4% Year Follow=-up
in 3182 Men by Various Characteristics

Age PO%ULATION NEW CASES
39-49 2258 63
50-59 o24 70
Total 3182 133
Cholesterol
2219 146% Eg
220-259 105 5
260 + 8¢ /1 51
Unknown 14 0]
Total 3182 133

Diastolic Blood Pressure

94 2882 102
595 300 31
Total 3182 133

Systollic Blood Pressure

Z 119 773 20
120-159 2279 92
3160 130 21

Total 3182 133

Parental History of Cardiovascular Disease

None 2031 68
CHD 518 39
Other cardiovascular dlsease 633 26

Total 3182 133

Smoking History (cigarettes) )
None 1298 30

1-15 320 11
16-25 601 34
> 26 587 39
Unknown 376 19

Total 3182 133



Exercise Patterns POPULATION NEW CASES
None 4hg 24
Occasional 1873 79
Regular 860 30
Total 3182 133

*Obesity (Ponderal Index)

7.00 - 11.69 80 5
12.50 - 13.29 1731 66
13.30 + 23 255
Unknown ° 1 0]

Total 3182 133

Income Level

Under $10,000 1409 Lo
ilo,ooo - $15,000 1224 57
15,000 + 549 27

Total 3182 133

Level of Education

High school or less 1479 T4
College or more 1703 59
Total 3182 133

Personality Type

Type A 1602 o]
Type B 1580 39
Total 3182 133

*¥Ponderal Index 1s a formula derived from helght and weight He ):
the lower the number the more obese the individual, vt
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3. From Tables 2 and 3, compute the appropriate rates (per 10,000)
to answer the following questions.

a. Does personality type have the same relationship to CHD
at each age level?

b. Can the relationship of personality type to CHD be ex-
plained by an assoclation between personality type and
elther of two important risk factors for CHD - choles-
terol or diastolic blood pressure?

TABLE II

Number of New Cases of CHD Developing During 4% Year Follow=-up
in 3182 Men by Personality Type, Age and Serum Cholesterol

Age 39 - 49 Age 50 - 59
Type A Type B Type A Type B
Cholesterol Popn C HD Popn CHD Popn CHD Popn CHD
Less than 219 487 9 606 5 211 9. 157 6
220 - 259 354 17 379 6 183 = 142 6
260 + 228 19 192 7 134 16 92 9
2 0 ) 0
uakaom 30 B9 2 BERNNC
p12 M nee 8 gse 4T Jag s
TABLE III

Number of New Cases of CHD Developing During 4% Year Follow-up
in 3182 Men by Personality Type, Age and Diastolic Blood Pressure

Age 39 - 49 Age 50 - 59
Type A Type B ¢ Type A Type B
Diastoliec B.P. Popn., CHD Popn CHD Popn CHD Popn CHD
%ol 974 35 1104 16 455 35 349 16
95 + 98 10 82 2 75 14 45 5
S}

(0 1 4>(
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4., From Table 4, compute the age specific rates for CHD at various
income levels,

TABLE IV

Number of New Cases of CHD Developing During 4% Year Follow=-up
in 3182 Men by Age Group and Income Level

Age
Income Level 39 - 49 50 -~ 59
Population Cases Population Cases
Under $10,000 1030 28 379 21
ilo,ooo - $15,000 909 27 315 30
15,000 + 319 8 230 19

It will be noted that the gradient observed when the relation-
ship of 1income to CHD for the total population:was examined
(Question 1(1) is no longer present for each age group comprising
this total population., How can you explain this discrepancy? What

conclusion can you now draw regarding the relationship of income to
CHD?

5. In question 1 (j), the relationship of educational level to CHD
was examlned., Table 5 shows this relationship separately for
each age group and personality type. How do these new analyses
modlfy the conclusions you had previously drawn?

TABLE V

Number of New Cases of CHD Developing During 4% Year Follow-up
in 3182 Men by Age Group, Personality Type and Level of Education

L]

Educational Level 39 - 49 Years 50 = 59 Years
Type A Type B Type A Type

Popn CHD Popn CHD Popn CHD Popn

High school or less 462 29 533 8 267 27 217

College or more 610 16 653 10 263 22 177

I
CHI
1(
113



DEPARTMENT OF EPIDEMIOLOGY
SCHOOL OF PUBLIC HEALTH
UNIVERSITY OF NORTH CAROLINA

EPID 160 Principles of Epidemiology Fall Semester

Epidemiology of Coronary Heart Dlsease
Faculty Guilde

Questions 1 and 2

(a) Age Rate
39-49 279 A
50-59 B58 15
Total Mgg\

Comment: Every major study has found a steep rise
in incldence with age.

(b) Cholesterol Rate Ratios Other studies (usin
same cut off points%

219 199 3;25 5.2=-7.0
220-259 ‘SOI 1. 1.7
260+ Sagfroc o

Unknown -

Total ho5

Comment: The rise in CHD rates wlth increasing
cholesterol levels is about the same
order of magnitude as that found in
other incidence studies. (The studies
in which no, or a very slight relation-
ship has been found are prevelance
studies (possibilities of selective
survival)g.
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(d)

()

Diastolic
ok
95

Comment :
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Blood Pressure Rate
354
1033
Approximately the same relationship as found

other incidence studies

Systolic Blood Pressure Rate
119 259
120-159 Loy
160 1615
Comment: Approximately the same relationshlip as found

in other incildence studies.

Parental History of Cardiovascular Disease Rate
None 335
CHD

Other Cardiovascular Disease

783
eeand

Comment: In the comparatively few studies in which this
has been examined, some degree of familial
aggregatlon has usually been observed. Stress
that this 1s not necessarily evidence of gene-

tic transmission.

Cigarette Smoking Rate
° i
1-15 344
16-25 5664957
26+ 664
(Unknown 505)

Comment: Relative risk (smokers to non smokers )
231:557=2.,4, Other incidence studies
relative risk 2,3-5.4, The presence of
a relatively large number of cases and
population where smoking status 1is unknown
1s troublesome. But even if all these cases
(and the population) were non-smokers it
would only elevate the non smoking rate to
292 - 1.e, the gradient would remain.



(g)

(h)

(1)

(J)
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Exercise Rate
None 535
Occasional 422
Regular 349

Comment: 1In line with majority of studies although there
have been a few which did not show this rela-
tlionship. Problem of selection i.e., Do "sick"
indlviduals select sedentary jobs, which have
plagued prevalence studies less likely to be
an explanation in this incidence study.

Obesity (Ponderal Index) Rate

7.00 = 11.64 625
11,70 - 12,49 501
12.50 - 13.29 381
13.30+ 213
Unknown 0

Comment: This relationship has not been found in most
of the recent epidemiological studies. Cer-
talnly most studies have not discovered a
regular gradient. The possibility that low
bonderal index 1s assoclated with some other
risk factor has to be considered. (Possibly
age, cholesterol or B.P.)

Income Level Rate
under $10,000 348
il0,000 - $15,000 466

15,000 + 492

Comment: This 1s contrary to the results of most other
U. S. studles 1n which either no relationship
to income level or slightly higher rates 1o
the lower Income groups is found. Again the
possibllity of some other correlated varilable
has to be considered. (In this instance as
wlll be seen later in this exercise the "con-
taminating" variable is age)

Level of Education Rate.
High school or less 500
College or more 346

Comment: This is in line with Hinkle's work (also in
industry) in which he interpreted a low edu-
catlonal level as an indicator of lack of
preparedness for the demands of the indus-
trial millieu,
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(k) Personality Type Rate
Type A 587
Type 5 2T

Comment: Thils 1s an area of major controversy at the moment:
According to Freedman and Roseman, those studies
which have failed to confirm their results have
used inappropriate methods to assess personality
types A and B, The most convinecing evidence of this
relationship in the hands of investigators other than
Freedman and Roseman comes from the study of Keith,
Lown and Stare (Psychosomatic Medicine 27, 1965, 424)
who in the text deny finding this relatlonship but
whose tables clearly show that (in younger ages
especilally) they have found such a relationship.

Question 3
(a) CHD rates by age and personality type
Personality Type 39-49 50-59
A 420 925
B 152 533

Comment: Relative risk of personality type A at younger
ages 420:152-2.8 = —
At older ages: 925:533=1.8

(b) CHD rates by Age, Personality type and serum cholesterol

Age 39-49 Age 50-59 All Ages
Cholesterol Tyge A Tyge B sze A Tyge B Type A Tyﬁe E
‘4219 135 3 27 382 257 144
220-259 480 158 1311 423 763 230
260+ 833 359 1194 978 966 557
Unknown 0 0 0 6]

Comment: The risk of CHD ls greater for Type A at all
levels of cholesterol. (This is true 1n Bbt%&f
age groups)

CHD rates by age, personality type and Diastollc B.P.

: Age 39-49 Age 50-59 All Ages
Diastollc BP Type A Type B Type A Tyﬁe B Tyﬁe A Type E
<ol 359 145 769 58 89 220
95+ 1020 244 1867 1111 1387 551

Comment: The risk of CHD 1s greater for Type A at
all levels of diastolic_B.P. (This 1s true
in both age groups)
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Question &4
CHD rates by age and Income level
Age
Income Level 39-49 50-59 All Ages
$10, 000 272 554 348
210,000 - $15,000 297 952 466
15,000 + 251 826 492

The gradient observed for "all ages" (particularly the
rise from the 2nd to the 3rd income level) must be a
function of the large proportion of older men (with the
hlgher rate due to their age) in the upper income level.
Putting this in other words the vast bulk of younger men
(1.e. low risk because of age) are in the lower income
groups. The rates for these groups are thus depressed
largely because they are young not because they are low
income., The most reasonable conclusion would be that
there 1s no relationship between income and CHD.

Question 5
(It should be noted that the students have not been
explicitly instructed to compute rates here. Obviously
no conclusions can be drawn until they have suggested
that a check be made of the number who have attempted
an answer without computing rates)

CHD rates by age, personality type and educational level

39-49 Years - > ) ' 50-59 Years All Ages
Type A Type B Type A Type B Type A Tyve
High School or less 628 150 1011 XGI 768 240
College or more 262 153 837 621 438 253

It will be noted that a low education level only increases
the risk of CHD for Type A personality. There is no asso-
clation between education and CHD in the Type B individuals.
To the degree that low education in these industrial groups
Indicates a relative lack of preparedness for the demands
and expectations of thelr Jjob, this then appears only to be
an lmportant source of strain in thosé individuals who have
the drive and ambition characteristic of Type A.
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INTERVIEW RATINGS IN THREE DIAGNOSTIC GROUPS

Interview ratings

Pattern A Pattern B

Group 1 2 3 4 Total
Coronary 5 31 28 12 76
Ulcer 5 10 28 8 51
Control 3 17 .29 13 62

Total 13 58 85 33 189
y2 = 8,72; P = .10,

INTERVIEW RATINGS IN
CORONARY AND NONCORONARY GROUPS
Interview ratings
Group Pattern A Pattern B Total
Age 35-U4l} Years*

Coronary 15 8 23
Noncoronary 14 34 48

Total 29 Lo 71

Age 45-49 Years® ¢

Coronary 9 15 24
Noncoronary 11 23 34

Total 20 38 58
¥XZ = 6.93; p = .Ol.
ke - .016; p = .90,

Psychosomatic Medicine, Vol. XXVII, No. 5, 1965, pp. 427-428
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To the Editor:

In thelr recent article "Coronary Heart Disease and Behavior
Patterns" (Psychosom Med 27:424, 1965) Drs. R. A. Keith, B. Lown,
and F. J. Stare imply that there 18 no general association between
coronary heart disease and the Type A Behavior Pattern described
by Drs. Friedman and Rosenman of the Mount Zion Medical Center,
San Francisco, Drs. Keith, Lown, and Stare attribute the dis-
crepancy between their findings and the previous studies of the
San Francisco group as due to deficiencies in the latter'!s re-
search design.,

It 1s interesting to note that despite their pointed criticism
of the San Francisco group, these authors proceed to draw erroneous
conclusions from their own data, and that their study, in fact,
tends to substantiate the relationship originally reported by Fried-
man and Rosenman. Kelth, Lown, and Stare seem to rest their
Judgment as to the validity of the assoclation of behavior pattern
with clinical coronary heart disease on the distribution of
behavior types in the coronary group only, saylng with reference
to Table 5:

"The presence of this pattern was thus found in less than
half of the sample of coronary patients. According to the hypoth-
esis under study, there should have been a bunching at the "1"
end of the scale, but the distribution of ratings is quite symme-
trical. Indeed, more coronary patients were assigned the extreme
B pattern than were given the extreme A side.

"For the ulcer and control patients, 29 and 32% respectively
were judged to have Behavior Pattern A," (p. 428)

The appropriate question is not "What is the distribution of
ratings among coronary patients?" Rather, one should ask: "How
does the distribution of ratings for the coronaries compare with
the distribution of ratings for controls?" The authors indirectly
get around to calculating some of the appropriate percentages, and
their use of chi square 1s correct, but it is disappointing that
they fall to report directly the logically appropriate comparisons.

One of their later comments reinforces the impression that
the authors have falled to grasp the basiciepldemiological and
statistical premises of the issue at hand, They state: '"The
utility of this finding (that Behavior Pattern A distinguished
coronaries from controls) is doubtful, however, since it is the
noncoronary group which 1s related to Pattern B; the coronary
group is nearly equally divided between Patterns A and B." (p.428).
The essential issue again 1s the proportion of coronary cases
having the associated characteristic relative to the proportion
of noncoronaries having that characteristic, In most epidemiolo-
glc studles the majority of coronary patients have not had prior
hypertension, and most hypertensives do not develop clinically
manifest coronary disease within the usual scope of longitudinal
Studies, Yet few investigators would claim on these grounds that
hypertension is not assoclated wlth coronary disease. The same
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epldemlologic principles apply to Behavior Type in the Keilth,
Lown, Stare data,

The authors' presentation continues (p. 428): "In the age
group 45-49 years, however, a reverse associlation is evident
(Table 7) . . ." Correct precentaging of Table 7, however, shows
the coronary group to have aslightly greater (though statistically
non-significant) proportion of Type A men than does the noncoronary
group. Mlsleading subsequent commentary to the contrary, the asser-
tion of "reverse association" is categorically wrong. This error
is reiterated in the discussion section (p. 431). In addition, it
wlll be noted that the total of patients on the age-specific tables
does not summate to the total patient group described in Tables 1,
2, and 5. This is apparently due to the omission of the 29 men ages
50-55. By subtraction it is found that in this age group, as well
as in the two age groups reported directly, the coronary group con-
tains a higher percentage of men with Behavior Type A than does the
comblned control group. The assoclation is noticeably.weaker among
men over age 45, as the authors correctly note.

In summary, from a study which, according to the authors,
employed a far more rigorous methodology and study design than
heretofore used to examine this question, Drs., Keith, Lown, and
Stare report tabulated data which support the relationship between
coronary heart disease and the behavior pattern previously described
by Drs. Friedman and Rosenman. 1In all age groups in this study,
the coronary cases were more often of Behavior Type A than were the
noncoronaries. The present study and earlier ones by the San Fran-
clsco group are of the "case study" or retrospective type. As such
they make an essentlal but necessarily limited contribution. More
complete understanding of the degree to which Behavior Type A may
possibly contribute to elevated risk of coronary heart disease
awaits the results of prospective, longitudinal epidemiologic
studies.

John C, Cassel, M.B,B,Ch., M.P.H.
Dept. of Epidemiology
School of Public Health
University of North Carolina

Psychosomatic Medicine, Volume XXVIII, No. 3, pp. 283-284




