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fact that z“derosclerotic complica-..-
of the deaths in this country and a
of the disability, it is recommended
be made’to prevent premature athero-

1.:
,

“In “viewof the...
“--=kionscause a majority

substantial proportion
that immediate efforts

/
sclerotic complications.”

..
-.

Second National Conference on.
Cardiovascular Diseases,
Summary Papers, 1964.

.

“Coronary Heart Disease has reached enormous propor-
tions, striking more and more at younger subjects. It will
result in coming years in the greatest epidemic mankind has
faced unless we are able to reverse the trend by concentrated
research into its”cause and prevention. ~

.

“The Board expressed a wish that countries most affected
by cardiovascular diseases increase their efforts both to set
up efficient services for control and to carry out more exten-

.,

,.

. .

sive research programmed.’1

,.. _-
..

8!Executive Board, World Health
Organi zation, 1969..-
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I. THE NEED FOR A NATIONAL COIWI~ENT TO PR12fARYPREVENTION AS.. .

THE I?RZNCIPALMANS OF CONTROLLING A MAJOR PUBLIC HEALTH PROBL&Y --—

—.
CORONARY HEART DISEASE AND OTHER ATHER&CLEROTIC DISEASES. ‘

● .’-----..-
-

,“Atherosclerosis is the major specific type of arteriosclerosis”

. . . . ...
afflic~ing mankind. ..Its hallmark is an accumulation ~f fatty materials -...

(lipids), cholesterol most prominently, in the walls of medium and..
I
I large a;teries. The clinical manifestations of this disease reflect
..\I

\ the ischemic complications
.,

problem, therefore, is the

. ---
of severe atherosclerosis. The cent~al

prevention of the severe form of this disease,

particularly.its premature
t

.“ ,.
Morbidity, disability

diseases -- coronary heart

occurrence, e.g.~ before age 65.

and mortality rates from atherosclerotic

disease (CHD), cerebrovascular, aortic,

renal vascular and peripheral vascular disease -- remain extremely

high in the United States and constitute one of the principal challenges . . .

to medical science and public health.
This’report is based principally

on the extensive research data available concerning the critical

.
problem of coronary heart disease”. However, its conclusions are

probably applicable to atherosclerosis wherever it occurs.

,. The National Health Examination Survey of 1960-62 estimated that
,,

3.1 million American adults age 18 to 79 had definite coronary heart

. disease and 2.4 million had suspect”CHD, together representing about

5 per cent of thispopulation (Table-l ) ( 1 ). It was further ..

estimated that of Americans under age 6,5, almost l-$) million had -

,.

definite CHljand 1.6 million had suspect CHD. ,.

.
Every year about a million persons in the United States “1

experience either a myocardial infarction or sudden CHD death.
There are over

.
600,000 deaths each year due to cm. ‘(Tab~e 2) (2)0 &er 200 000

‘,. J
●.’., 3 e

..
.
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more .suc!cll.mbto atherothrombotic disease of major.arterial vessels
(2, 3).

in other parts of the body
~ Approximately 165,000 of the coronary

deaths occuk in persons under 65 year’sof age, with a’greater toll

(3 to 1) among men than ~~~en. For middle-aged men the United States
r .

hpS Otle Of the highest cm death rates in”the ~or~d (~able.3) ‘( 4, ,5 ‘). “

Analysis of mortality trends give no sign’that these ‘highdeath rates

are decreasing (Fig. 1 ) (
3 ). . .

A North American man has about one chance in five of d~v~loping .

clinical CHD before age 60, mostly in the form of myocardial infarction

(Fig. 2 ) ( ~, 6’s-k )0 “About “ 25 per cent of those experiencing

a first premature heart attack die within three hours of onset of

symptoms, often prior to hospitalization and before medical care can

be obtained (Table 4 ) (6,-6a~k, ~). ““ I
Another 10 per cent die within.

the,first We~ks after their attack.
For those middle-aged persons . .

fortunate enough to recover
, prognosis for longevity is markedly

,.
impaired. 1‘Theyare approximately five times as likely to die within (

.,
Ithe next,five years- as”-<those without a history of previous

coronary.
disease (6i,,6a-k,7(9~~~~In most cases death is due to recurrent acute

coronary episodes. Clinical atherosclerotic disease in the arteries
.-

of other organs is similarly associated with a reduced life expectancy.

These facts strongly indicate that major progress in controlling

.“atherosclerotic diseases is possible only by primary prevention --
.,

reducing first clinical episodes by preventing severe atherosclerosis “

and its complications. This must be the main strategic thrust of a

national effort to control coronary heart disease during the years ahead.

.. “. ... .
. .

2“

. .
,. % 0.

.
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11. THE I’O$SIBILITYOF ACHIEVIKG PRLMY PilEVEXTIOXOl?ATHERO-

SCLEROTIC DISEASES.

.-
.

A. ‘Association of ii-skfactors with atherosclerotic diseases --
. .

major risk factors: Many studies conducted over the past 25 yesrs have
e. . . . . ...

“demonstrated associations between certain biochemical, physiological and
..

environmental factors and the development of premature coronary heart
H

disease. Numerous risk factors for CHD.have been identified-such as
~high in saturated fat-cholesterol-calories

habitual dietfielevated blo&lipid~+, hypertensi~, cigarette smoking,

hyperglycemia (diabetes ~ellitus), obesity, sedentary living, psycho-

social tensions, of premature atherosclerotic disease.

Of central importancein evaluating the association between risk

factors and

be produced

of ‘thediet

CHD is the finding that ar$erial lesions cannot generally

experimentally in ‘animalswithout a substantial modification . .

involving increased intake of cholesterol and fat, leading

to elevation of serum lipid levels.* Similarly, with very few I
I

exceptions, human populations consuming diets high in saturated fat I

and cholesterol have high mean serum’cholesterol levels and high

........... ..------2- .-— .. ..-.

l-’’Hyperlipidemia”is the generic term for elevation of one or more of the
blood (serum) lipids, i.e., cholesterol, triglycerides, phosphol~pids. me
most extensive research on the relationship between the blood lipids and
the atherosclerotic diseases has involved serum cholesterol. Recent evidence
suggests that elevated serum triglycerides may also be related to increased
risk of CHD. ..

The water-insoluble serum lipids are dissolved in the blood stream”by
combination with proteins to form several types of serum Iipoproieins.
The association between lipoprotein patterns and CHD is currently under
further study to assess whether any of the types have predictive-or
diagnostic value over and above that of serum cholesterol and
triglyceride levels alone or_in combination (--38).

- - .“.-..__ . . .
. .

.-
.....

——.-.
.

*Comprehensive reviews of research (animal, experimental, clinicopathologic
and epidemiologic) on the atherosclerotic diseases are available in
the recent scientific literature (10-37). This section summarizes evidence
considered most pertinent to the matter of achieving primary prevention.

. . . . .
* ... . . .

,,

3. .
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incidence and mortality rates from premature CHD. Human populations

consuming diets-low in cholesterol and saturated fat have low mean

serum cholesterol levels and low incidence and mortality rates from

premature CHD. Within ariy-populationgroup, again with few exceptions,
.

the risk of developing premature CHD increases as the s’erumcholesterol
k ..” ,.,
level rises. This fact has been extensively documented for the .knerican

male population in several prospective epidemiologic studies (Fig. 3, ,
....

cf. a;~o ’FigYll below ) ( 6, 6a-k ).
... . .

.. -.-.-’-

i between level of

is continuous. With

,increased. There is

which separates high

Detailed

premature CHD

International

serum cholesterol and

The relationship

disease

increasing cholesterol concentration risk is

no evidence of a critical level of serum cholesterol

from low risk individuals.

data on relationships among diet, serum lipids and
.

are available from many studies. For example, the . .

Atherosclerosis Project quantitated the degree of athero-

sclerosis of the aorta and coronary arteries at autopsy in over 31,000

persons age 10 to 69 who died during 1960-65 in 15 cities throughout

the world. Marked
.’

of atherosclerosis

in those countries

cholesterol levels

,geographicdifferences in the extent and severity

were observed (Fig. 4 ) ( 22~ ). Populations

with a high intake of saturated fat and high serum

had more severe atherosclerotic lesions than did I

populations in countries with low saturated fat intake and low serum ..

cholesterol levels. Decedents from the United”S&ates showed the
“.

greatest degree of involvement.

Repeated analyses of international mortality statistics have

yielded comparable findings. The most recent data deal with mortality’

.’ I

rates for 22 developed countries including the’British Commonwealth,

Europe and North America (Table 3 ) ‘( ‘4, 5 ). The sizeable I
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differences in CHD mortality rates for middle-aged males correlate

positively with differences in nutritional factors, e.,g.,total

calories, saturated fat, and cholesterol. The United States is near
.,

the top of,the list with-~~gh per capita levels for all of these indices

and for mortality. “ . .
,!

k
.,

Data collected in ~esearch”on living”populations’are consistent

with those obtained from autopsy studies “andmortality statistics.

An eXtefLSivereport from a prospective international study of 18 , -
. .. .

population samples in seven countries -- Finland, Greece, Italy, Japan,

Netherlands, United States and Yugoslavia -- ‘dealswith observations

on approximately 12,000 men originally age 40-59 who have been studied

for about a decade ( 39, 40 ). On initial examination, marked

differences in prevalence of CHD were recorded among the population ,.

samples from the seven countries “(Fig.5 ) ( 40 ). For samples..
. .

with high prevalence’of CHD, including middle-aged American men, the

rate was over four times greater than for those from countries with

low prevalence.
,

Data on five year CHD incidence and mortality rates are consistent

with the prevalence data (Fig. 5 ‘and Table 5) - (40). The-’highestfive year “. . ...- .,,..
incidence rates were recorded for men from Eastern Finland and the

United States -- over 120 and 80 per 1,000 respectively. In contrast,

five year incidence rates were about.20 pe”r1,000 or less for men in

Corfu, Crete,.Dalmatia and Japan. Differences in CHD mortality rates were frequen

ly paralleled by differences in total mortality rates (Table.5) ; ‘“
,. . . .

( .40” ]. This finding supports the conclusion that the differences ‘

in CHD rates were not due to diagnostic variability. Differences in

L

CHD prevalence, incidence and mortality rates among the populations of

these countries were significantly related to saturated fat intake and

. . .
serum cholesterol level (Figs.”6-8 ) ( 40 -. . ).- e

.
“5. “ . .



.
I

—

,

,,

I

., >

●

I
i

..

i
,’

Recentclinical studies using angiography to ass~ss narrowing of

coronary arteries have further strengthened the evidence on the association

between serw lipid levels and CH.D. Middle-aged patients with substantial

narrowing of the coronar~-~rteries had levels of serum cholesterol,
,- >’

triglycerides or both significantly higher than those.of patients with-
&

out such narrowing ( 41 “ ). “
\

.,

‘H~ertension also aggravates-the atherosclerotic process, particularly
,.

in the presence of hyperlipidemia. This conclusion is supported by
...

‘Xrnpressiveclinical “and experimental data as well as by prospective

epidemiologic findings d,emonstratingsignificant correlations between

blood pressure and the subsequent development of (XII)(Fi,g.9, 11 ).(6, ~6~-k),

This relationship between blood pressure and CHD risk is continuous.
!

At each higher step of the blood pressure scale risk is increased.
$

Hypertension has also been established as a major risk factor for ,.

cerebrovascular disease, including atherothrombotic cerebral infarction

and cerebral hemorrhage (Fig. 9 )~.(6,.6a:k).

The 1964 Surgeon Generalls report on cigarette smokin,qestablished

that on the

70 per cent

Recent data

firmed this

average cigarette smokers in,the United States have a

greater chance of developing CHD than non-smokers ( ’42” ~ ).

from several prospective studies in this country have con- .

finding and strengthened the Association between smoking and

atherosclerotic diseases~’”(6,6a-k,43 -45). ‘The largest

one million men and women ( 46 i This showed .

sex and age group “CHDmortality increased

.,..
cigarette smoking (Table 6 ) ( 46; ).

or more packs of cigarettes a day were at

with increased

Men age 45-54

highest risk.

of these has involved

that for each
.

intensity of I

smoking two

>
The younger, the age group, the higher, the relative risk I

6.
.

I
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associated with cigarette smokins (Table 7) (6, 6a-k, 47, 48). It hzs c3~S0 bees

demonstrated that the association betwean cigarette sraokingand CHD risk is irdc.

,pendent of such’other risk factors as serum cholesterol level and blood pressure

(Fig.10 ) (6, 6a-k, 49, 50).--In addition, three studies have recently shown

.that,atherosclerosisof aorta and/or coronaiy arteries is more severe ac autopsy
. .

\
in persons who had been habitual cigarette smolcersprior to death compare’dco those

“Who had never smoked (Fig.11’) , ( 51, 54).

Finally, as the annual supplements to the Surgeon

noted, researchiprogress has been recorded in elucidating

. . .
Generalfs report have

possible mechan<sns

whereby smoking may exert its deleterious effect on the atherogenic process (43-45).

I Morbidity and mortality rates from CHD among Americans living in the same
I

communities differ markedly particularly when classified with respect to all

three of the foregoing risk factors — serum cholesterol, blood pressure a~d
-

cigarette smokin~ — considered simultaneously. Detailed data are now availa- “

ble from the pooled findings of six major U. S. prospective studies dea15~g with

7,594 middle-aged American men free of clinical CHD at initial examination (Fig: 12 1

(6; :b+k] . ~ Those free of the three risk factors — hypercholesterolenia, cigarette...

smoking and hypertension — experienced much lo~;erCHD

rates over a ten-year period than did the groups ofmen

of ‘thesetraits. CHD~ mor~a~ity ’”ra~ewas-tine-third’‘to

death rate was,ong-fourth to one-sixth as high. ‘~”’ As a

mortality rate from atherosclerotic diseases, the men free

factors had less than one-’tid the ten-year mortality rate

morbidity and mortaiity...

with any two or all three

one-sixth as high and the s~i

result of the law

of these major risk

from all .~ausesthan
....“

‘“’”” tlie
. .

men with these traits, and about one-fifth the total mortality rate of those
““’”with--allthree risk factors.; I

. .
These impressive findings indicate that these three rislc f~c~ors —— .,— .— —

hypercholesterolemia, hypertension snd cigarette smoking — are properiy

.

7 (
m

. . . .
.
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designated ina.iorri’skfactors for yremi~.t~l~eathcroscle~otj.cdisease,

-especially coronar~,heart disease
This designation is appropria~e,— —— “

first becau~e of the impact of these factors on risk, particularly

-.-
when present in combination, second because of the consistency of the

f@dings from multiple studi:s,and third becaise of the freq~encyof ‘

\occurrence of these factors singly and in combination in the American

population. All three are potentially amenable to prevention and control..

B. Association of risk factors with atherosclerotic diseases --....

other risk factors: Clinical diabetes mellitus has been recognized for

years as a serious risk factor for atherosclerotic disease.
This

relationship has been extensively documented in retrosp~ctive studies

dealing with coronary, cerebrovascular and peripheral vascular disease

( 29,+-5’ ).
. .

These investigations have shown that diabetics have

atherosclerotic disease more often, more severely and more prematurely “.

than nondiabetics. A long-tern prospective study in industry of persons

age 25-64 --
finvolving an average of more ,than7,3,000men and women -- t

“ has confirmed the role of diabetes as a risk factor, especially when hyper-

tension is also present (Table 8) ( 56).

Recent retrospective studies also indicate that persons with m.ani-
.

festations”of atherosclerotic disease (coronary, peripheral and cerebral)

exhibit abnormalities in glucose tolerance more frequently than clinical

controls ( 29, 55 ). ,.

Finally, long-term prospective studies in U.S. population groups

indicate that asymptomatic hyperglycemia - so-called chemical ov sub-clinical

diabetes - 4is also an independent risk factor for atherosclerotic .....case

of major coronary, cerebral and peripheral arteries ( Figs. 13 and 14)

(29, 55, 57 - 59).

Obesity is another trait implicated as a signi~icant coronary risk

factor. For many years, data have been available from life insurance

,“
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actuarial studies indicating that overweight persons have an increased

risk of dying from coronary and cerebrovascular disease. Risk is

— ‘a function of degree of overweight ( ‘ 60- ). Although these data
6

...- indicate an increase in zi~k,,.. it is smaller than that recorded for such

.

i
I

.-, .

[

factors as hypercholes”terolemia,hypertension and cigarette smoking.

k
Long-term prospective studies have’&lson’oted an,increased risk of

CHD in overweight men in tileTJnitedstates (6,’5a~k~ ’29; 61-).”H&~eve~, “’--”the.., ... .

findings are not entirely consistent. They suggest that the association
...-

between overweight and CHD risk may be largely attributable to the

increased proneness of overweight men to”hypertension, hyperlipidemia ‘

and diabetes. Moderate overweight -- in the absence of these risk factors
.

and cigarette smoking -- apparently is associated with only a modest
.

increase in risk. .,. .
. .

Epidemiological evidence suggests that sedentary living contributes

to the “riskof premature atherosclerotic diseases in the economically
. .

developed countries’(25”j29, 62-67).
.........-. ........

This evidence is not entirely consistent.. ...

nor has the role of possible confounding variables been fully clarified.

Furthermore, the apparent impact .of sedentary living on risk of coronary
.

heart disease observed in some studies is less than that for the major
—

risk factors.
.

Psycho-social tensions related to personal life situations andfor

those inherent in cultural circums~ances have long been suspect as
●

..
factors related to premature (XI). This view has recently received

support from several studies. For example, data from investigations . I
on personality-behavior patterns and social incongruities are consistent

with this hypothesis. Data have also been obtained indicating
L

a detrimental effect of social

- . . . . .. - . --- . - “.. - . . .

,29, 68-71). .. These various

and geographic mobility and urbanization (16,”.25,”---

“psycho-socialinfluences may be conditioning

-i
,.

9“

.-

1
. . . .

. .

.. . . . . -

.“
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or aggravating risk factors in our society, particularly in the prcs-

‘“ence o.fother traits enhancing proneness to premature CHD. Clinical
“and unusual fatigue,
.~- Texperience indicates that emotional crises xay precipitate acute events

#-l

‘(e.g., myocardial infarc~~%n, stroke) in persons with pre-existing

severe atherosclerotic disease.
k . . . .,, ..’,.“

Most of the positive findings indicating association between

various psyclm.-socialfactors and premature CHO have been recorded in
/r ,’

single investigations and they require confirmation. This is-under-

standable in view of the complexity of measurement in this area.

Coronary heart disease has long been thought to be related to

&@Q histm” Evidence exists indicating an increased risk of CHD

in close relatives of persons who experience a heart attack early in life, e.g.,

‘prior””toag~ 50 (20,,28, 29-,35; 36, 72-j5). There-are nume>ous examples””of-”-“--... .. ....... .. .............. . . . ...-.-.=

multiple premature attacks within families. In contrast there is little .

evidence for familial aggregation when the disease first occurs late in

life. It is likely that some of this predisposition is mediated by

1

familial resemblances in risk factors, e.g., hypercholesterolemia, hyper-.
1

tension and diabetes. Most of the predisposing influences are under

both genetic and environmental control; families share -not only genes....-.

but also living habits ~uch as eating patterns and smoking.

c. Modification of risk factors: Certain risk factors can be

avoided, controlled or corrected by appropriate changes in mode of life.

Thus, prevention or control of hyper_lipidem~amay be effected for most

persons by acceptable modification of the diet (1~,:~9, 24~””25,28, 29, 33; 34, 38
76). Weight,

.. .. ..
\ /

A
‘reduction alone frequently lowers elevated serum triglycerides, blood pressure aid

plasma glucose levels of obese patients. In addition, well-tested
L

pharmacologic measures are available for the control of hypertension

e
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not responsive to d,ietarymana&ement alone (Fig, 15) ’129 64 77 78) C.,a .
Y > > .,. A& r~tc.-, .,,.

smoking is also amenable to prevention or correction on a large scale,

as shown by’recent declines in the proportion of cigarette smokers

-. -
in the American population -(~ig”-”

0..-~6and Tables 9, 10) (79-82).

A

of

Research studies have been done,to evaluate long-te~ effects

\modifying diet ‘composition,cigarette sinolcingand hypertension.

“Chan~es in diet composition:
Studies have been conducted in both..

animals and man to dete~ine Whether changes in composition”-~-f f-he diet

have an effect on the atheroslcerotic process, and on incidence and

mortality from CHD. Change from a high to a low cholesterol diet has

resulted in a decrease in size of atherosclerotic plaques in experimental

animals (18; 26,.2,9). Evidence on this matter,~available for many years., .. . ..

from research with non-primate species, f
has recently been supplemented

by significant confirmatory findings on reversibility of lesions in
,.

primates ( Tab~ell a+d Fig. 17) (83). ,,

In maxi, data on the opposite trend -- i.e., effects of increasing

saturated fat and cholesterol intake --
have been reported in several .

epidemiologic studies. For examples migrants (e.g., Japanese, Neapolitans)

to ~he United States from areas with Iow-”.Coronary
heart disezse

death rates have higher serum lipid levels and higher Cm death rates,

. .
especially for males, as compared to rates in their native countries (12,..27,.29)

.,
Reports are also available-indicating that reduction in calorie,

: fat and cholesterol intake can lead to regression of lesions in man ( 29. ~ ).

.,
Data’on this matter in the older literature have recently been supplemeilted

sclerosis

“ diet and-

by physiologic evidence suggesting partial regression of peripheral athero- “

in persons with Type III hyperlipoproteinemia treated by ‘
..

a drug to lower”semm lipids
..<..?4-??:.”:’..,,

,.
%. .

. . .
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Results of experimental studies of dietary changes in man have
,.

~ecently been reported. SCudies in Los AnSeles, Helsinki and NeW York

have dealt with primary prevention of CHD ( 85-87,). All three

investigations utilized ~&ts reduced in saturated fat and cholesterol.

polyunsaturated fat yas ad~ed to replace szturated fat removed from
* ,..

the diet. As a consequence the diets’-- particularly’in the Los @geles

study -- were high in polyunsaturated fat. In the New York Anti-Coronary
Z?

Club, polyunsaturates were used for partial replacement of saturates.

This study also placed obese volunteers on weight reducing diets during

their initial months in the project.

The Los Angeles study was a double blind random trial among

veterans living in domiciliary facilities. The Helsinki study is a

. .
comparison of two mental hospital populations. The New York study

compared volunteers placed on a fat modified diet with a somewhat similar ..

group of volunteers on their usual diet. Several hundred men have

participated in each study for several years. These three studies
i

reported a sizeable decrease in the incidence of new coronary events . i

,
in the experimental compared with their respective comparison groups

‘(Fig’i~18.._20)‘(”85-87 ):,~:- -- In the Los Angeles study, the effect appeared
w..

to be substantially greater in men under age 65 at entry.

Two studies (Los Angeles and Helsinki) also reported mortality

findings. Their data indicate that:diet change was associated with

reductions in CHD mortality rates, although statistical significance

was not reached. The Helsinki study also recorded a sizeable reduction
..

in total mortality rate, paralleling the decrease in (XD death rate but

again, statistical significance was not reached. The Los”Angeles study

. did not note any decrease in total”mortality. “The lower death rate from

.

.



. .
atherosclerotic diseqse was offset in the experimental group by a

— higher death rate from non-cardiovascular causes, including a statistically--
significant excess of deaths iron z,aligr.antneoplasms.

1’-’
J

This last finding has posed a question concerning possible.- .“

. .
carcinogenic effects of ~~;ts very high in polyunsaturated fats.

, The results of.,,
4.. the possibility of

. .
diseases by dietary

1 ,. ,.

these t~~reestudies are encouraging with regard to., . . . . .... ..

preventing “ . . CHD and other atherosclerotic “
~’

fae modification. However, they are not conclusive

as to the preventive value of dietary change. Each dealt with a
..

—. ---
relatively small group and had one or another additional flaws, ‘e.g.,

high drop-out rates, absence of a suitable control ,group,lack of double blind

.
1 .:design (88,89)’~Nonetheless,all are consistent in showing a reduction

. .

.

,.

I
in CHD incidence and indicate the potential for CHD prevention through

modification of dietary fat composition.
.-

.
Control of cigarette smokin~:— — The Surgeon General’s reports on

“The Health Consequences of Smoking” have concluded that cessation of

cigarette smoking is”followed by a reduction in CHD risk ( ‘42”- 45 ).... .

This determination was based on evidence obtained from several studies. ,

Two were large prospective studtes designed to assess differential
,

mortality among adults classified according to their smoking history.

Both reported that CHD’mortality rates of former cigarette smokers

were well below rates of current sinokers,especially among younger

--’..... . .. . . .. .. . . . .
groups .(Fig. 21), .(46:”;-@ -54;)-0‘,
...

CHD mortality between former and cu~rent smokers was greater when the

...
The differential

group of former smokers was restricted to those who stopped smok&.

for reasons other than doctor’s orders. Similar findings were ob-

served in a longitudinal study of mortality among British physicians

and in the Western Collaborative Group’Study (Tabl&’12)-”(44,,90, 91). In
...... . . .

. . ,...
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the latter %t was fciundthat the CIIDincidence rate for midclle-age?.male

ex-smolcerswas intermediate between rates for men who never smoked and.men

who were heavy cigarette smokers at entry. This finding was recorded after
----

adjusting for several concomitant risk factors (e.g.,’serum cholesterol.,,

b~ood,prassure, physical activity) . . . ... ,,

Further, the combined experience of.adult males’followed prospectively

by the .’:~~studies cooperating in the Pooling Project showed that th,eage-ad.jcs?,

incidence rate of severe forms of CHD ainongmale ex-smokers was
...

about as
..

,1OW: ““;as that observed for fialeswho had never sm,oked,and was ‘much ’lower tl?:

\ a package or more of cigarettes per day>
the rate for men smoking, v“- at entry ( Fig. 11) (6, 6a-k). Again,

the findings were independent of serum cholesterol and blood pressure.

.
The consistent findings of all these studies provide highly suggestive

evidence in support of the concept chat cessation of cigareCte smoking is of

value in the effort to prevent CHD.

~ treatment for hypertension: Drug treatment for patients with.diastoli

blood pressures averaging froia115 to 129 mm. Hg has produced marked reductions
.

in morbidity from hypertensive complications (Table 13) ( 77 ),

Recently an important report was published on the Veterans Administration.

Cooperative Study of drug therapy for male hypertensive patients w~:h ciiascolic

blood pressures averaging between 90 and 114 mm. Hg (so-called ‘hild” hyper-

tension) ( 78 ).

assigned to either

for periods of one

Three hundred eighty such hypertensive men were randomly

active antihypertensive agents or placebos and followed

to 5.5 years (average 3.3 years). Fifty-six of ~he placebo..

treated patients developed,morbid events$ as contrasted with 22 of the actively

treated patients. Life-table analysis indicated that the estimated risk of
..

developing a mordid event over a five year period was reduced from 55 to 18 per

cent by treatment (Fig. 22) (78). Major nonfatal and fatal cardiovascular cwer,~s

(terminating morbid events) occurred in 35 phtitiritsOf ~the contro1 group as

compared to 9 patients in the treated group. Nineteen deaths related to hyper-

14. “-
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tension or atherosclerosis occurred in the control group and 8 ir.Chc acti~’clytr~:.
—

.

}

.

.

..

‘In addition to the morbid events, ,20 patients— all in the control group—d~veloped

persistent elevation of diastolic blood pressure to 125 rm. ?@ or greater. The bene

ficial effec~ of treatment wa”s-moreevident in the patients with”higher initial

blood pressures than in those with lower levels ‘atentry.’ ~
L

... Treatment apparently was most effective in the prevention of congestive heart

failure and stroke, and least effective in preventing clinical manifestations of

severe.coronary atherosclerosis. The limited size of the study.precluded a defiaiti”....

assessment of ability to prevent premature CHD by drug treatment of hypertension.

However, the data currently available support the judgment that effective long-term

fherapy for hypertension may help to prevent’ CHD and other atherosclerotic diseases.

Control of multinle ‘riskfactors:.— . Only one investigation has atteicptedto.

explore the possibility of prevention by control of multiple

hyperlipidemia, obesity, hypertension, cigarette smoking and

This ’Chicago Coronary Prevention Evaluation Program has used

risk factors —

sedentary living.

diets low in saturated

fat and cholesterol, and moderate in calories, to~al fat~ polyunsaturated fat,

carbohydrate and salt (29). It has avoided recommending diets high in polyun-

saturated fat.

urged sedentary

cardiopulmonary

It has encouraged cigarette smokers to abandon this habit and

men to take up regular, frequent, moderate exercise to enhance.

fitness. Its participants are 519 coronary-prone men originally

age 40-59. They are being compared with over 3,200 matched men from the U,S;

national cooperative Pooling Project (~,”6a-k).

‘ This study, still in progress, has reported encouraging effects on.CHD and

total mortality (Fig. 23) (88). Like the other “first generation” field trials

described above, the investigation is limited by relatively small sample size, II.
as well as lack of a randomly assigned control group. Therefore, its findings

I

On the possibility of preventing premature death in high risk middle-aged naks

“1
canbe viewed only as suggestive (88, 89). #

%
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Conver~in~ lines

.. eyidence, both animal..

.
‘ ship between the risk.—

~ hypercholesterolernia~

SUM?LARY

of ‘e~idemiological, clinical and experimental-

and human, sunoort the jud&ent.— .—, . .

fzctors, Darticularlv the miajor

cf~arette smokinz. hvper”tension— —

that the relaiion-—.

risk factors -- i.e.——

-- and the devzlcp-.—

ment of coronary heart disease is probably causal.——— .— — . This should not
.. .

““b@-interpretedas implying that ~he evidence on this matter is con-

clusive.. Nevertheless, the data strongly indicate that to a,considerable

degree coronary heart disease in the United States, particularly ini

the under 60 age group, results principally from the impact of these ,

three widely prevalent risk factors. This”critically important con-

.’elusion rests on the followin~ foundations: Confirmatory data are

available from many sources cn the epidemiologic
associations; these

associations persist

. the associations are

when confounding variables are taken into account;

strong and consistent; they are in accozd %-ich

findings from other research disciplines and are biologically plausible

in terms of reasonable pathogenetic mechanisms and concepts of multi-

factorialetiology relating apparent cause and disease. Alternative
..

hypotheses to account for the associations do not fit the majority of

.“
observations to date.

The research findings on risk-factors stronqly indicate the “—— ———

possibility Of effective .
primary— prevention of atherosclerotic disease,—

particularly Premature coronary heart disease (Tables 1+-16),(76~ 92),

.

16
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A. ~ Corimissionrecommends that a stratc~y of prinary
— —“.. _-.. . . prevention of

-.x —
premature a’therosclcroticdiseases be adopted ~ lox-:-termnational

.
-~=.wu =.~i~w~=mnt this strate%v that cde~!,~~te

... —.
resources of monev and manpo~~erbe committed to acconnlish:
— —— —— .

....chan~es in diet to yrevent or control hvperlioidemia, obesitv
A?

—>

.

hypertension and diabetes .---
——

....Elimination Q ci~arette smoking

....)?harmacolo~iccontrol Q elevated blood pressure.
,,. ,,, ,, — ..,,,,, ,.,

B.
,.,,

~ Commission recommends that a Special Committee be established at a
—— . ——

high level of”the Federal Goverment
to develoa coordinated Dlans for——

‘—— —

large-scale, .
long-term trials to determine the effect of various inter-

—— — —.
particularly diet modification, on the rates of remature

—— —.
atherosclerotic diseases in the United States

The Commission recognizes— — .— _,.

that differences of opinion exist with regard to the likely beneficial ‘

I
effect of various types of change, particularly fat modification of the

t

diet, on premature CIUlin the United States.
The public health importance

of CHD makes it mandatory to conduct such trials’ ( 76, 94, 95).

The Commission f&ther recognizes that even if planning were to

start immediately, the American public would probably have to wait at

least 10 years for results of these studies. At times urgent public

health decisions must be made on the basis of incomplete evidenqe. .

and

c.

the

Therefore, fhe Commission recommends that actions with regard to the reasonable

safe changes described below be promptly implemented.

& Commission recoimnends~ followinq mociificationiof diet for
.—— —

&llXQ?ublic, and particular Y & individuals with xarked increase
——

●

*
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., in risk of yrcmtaturca[:herosclcroticdisease.‘, .—...

1. Caloric intake be adjusted to achieve and mwintain— —.— —— ——.-%.-
optimal wei:ht. Correction of obesity is known to be frequently

.
. ... ...

. . associated. with sig~-~ican~ control”’ofcertain c~’~ “- .“ “-.
. .

,.,..
...riskfactors, ‘“-” e“.g.,fall in blood pressure of some hyper-

,.

.

e ,... .,
tensive patients, decrease in blood glucos& leve~i in some pa~fen~s ....

,. with maturity-onset diabetes, decline in elevated serum triglyceride
:’
1

levels. It is generally agreed tha~ this mea.+ureis a reasonable “ -

_-_,._and safe “-”
,... ..

aspect of any prophylactic re~imen.\.

2. A reduction of dietarv cholesterol to less than 300 ~.
-— —— —— —.

E Q21Y” The average daily diet in the United States contains
I

approximately 600 mg. of cholesterol. Substantial reduction in

amount of cholesterol in the diet has been found to lower con-

centration of cholesterol in the serum of most people.
Since

cholesterol is present in many protein sources of high biological

quality, careful planning is necessary to lower intzke of cholesterol

without impairing intake of protein.

3. A substantial reduction of dietary saturated fats
.

-— — . This— —“
change will lower concentration of cholesterol in the serum of

most people. ‘~lle>deal quantity of fat needed in the diet is not

known but moderation in intake is considered desirable, e.g.,

less than 35 per cent of total calories from all fats. Intalceof
. . —.

,.
less than 10 per cent of total .calories from saturated fats is of—— .

—— —— —
critical importance for attain~ent of oDtimal serum cholesterol “

—— ——.

levels for most people.—. Unsaturated fats may be used in moderation

to replace a portion of the saturated fats, i,eo,
10 percent of calories .-:

from mono- and’up to’10 percent from polyunsaturated fats. With”proper
-- . .

control of saturated fat, cholesterol and calorie intake, as recommended

,“
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above, ingestion of large a~ounts of polyunsaturated fats --

i.e., 10 per cent or more of total calories -- .isgenerally

not necessary for control of serum lipid levels.
International.

data indicate that populations with low serum lipid levels and low

CHD mortality rates habitually censure diets low in saturated

k .
“fatand cholesterol,

. . . :.and low or modera~e in tota,lfat and poly-

unsaturated fat -- not high in the latter (5, 40 ).. -,
/* ‘

With these dietary principles, requirements for optimal

.

. ---
nutrition can be met for all sectors of the population, including

.,
infants, children, adolescents, pregnant and lactating women,

and older persons.

Changes in the environment to aid the American peopl’eto

improve their diet should be a major aspect of this effort at

prevention. Recent research has shown that it i: entirely possible

to prepare foods commercially in ways that will contribute sub-

stantially to the control of hyperlipidemia.
In the National,.

Diet-’HeartStudy, many foods were pre?ared with sizeable reductions

in content of total fat, saturated fa~, cholesterol and calories

(-76 “ ). This was done with dairy and meat products, baked
>

goods, frozen desserts and other foodstuffs.
It was demonstrated

that modified””foodscan be made in forms

to the consumer.

The Commission therefore -recor:~ends——

that are highly acceptable

that the food industry—— —
. .

> encoura~ed @ the medical profession ~3d the government “and “
——

supported ~ the general public
,’ .

io make available leaner meats—— — .—

and processed meat%, “dairy

IQS@& reduced in saturated—.

,Dr06ucts,frozen desserts and baked.—

~, cholesterol @ calories, znd
.,

19
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b. Reduction in saturated fat and cholesterol content of .—.
—.

-P rochcts.

9.6, Industry and ~o~,cl-nmentshould review and establish
●

——
policies (including pricing policies) that t7illencourage

—.
development “~ ,low-fat,Ioic-cholesterolmil!c,andmillc

—— .—

products, and use of COY.7Sproclucin,q large amounts of hix~l—— -—— .—,. -— -
10k’fat milk. h’holesalepricing of dairy products—. —

based on butter fat content, a practice persisting

.---
days when measurement of butter fat was use~ to

..isstill

““f~om the

detect skimming or watering of milk.
. . .

. ...* ● ☛☛
✎ ✎ ✎The dairy industry should be helped and encouraged

‘... .,, . .....
& develop

... .. . .
techniques for reducing saturated fat and c~lolesterol— —_. . .

in cheeses of all varieties. -—— Total fluid millcconsumption in.—

the United States is decreasing while consumption of cheese

is steadily increasing. At current levels of consumption

significant control of hyperlipiderniaseems unlikely unless
I

composition of cheeses can be altered.
The National Diet-l:eart

Study demonstrated that limited progress has been made in this

area, and further progress certainly is possible.

● ☛☛☛ lndustrY should be stimulated to develop
——— . creamers ‘

t

---
.. .

~w in total fats, saturated fats and cholesterol—— Caan~es— —“
~ labelinq& advertisin~ of cream substitutes are needed,

——
so that their actual fat composition is clear.—— me so-called

. . .
non-dairy-fat creamers currently on the market present a special

problem. These products are characterized by a high content

of coconut oil and/or hydrogenated vegetable oil and therefore.,

I

o“fsa~ura~ed”fat”(96)”.’coconut oil is one of the most potent
.-

>agents for elevating serum cholesterol level.
Labels that

21
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read ‘tmadewith vegetable oil” give hn erroneous iz21icaZioa

;hat the producr is to be preferred over one containing dairy

f:t.

c. Reduction of.saturated fat, cholesterol and calorie contcr,t. . — — — . ——

of baked goods. As the Nationa,lDiet-Heart Stu&y demonstrated,——

nutritionally excellent “baked”goods ,of ~~1 ,~ype~
.,. . .

...

can be prepared commercially in completely acceptable forms with “

red~ced saturated fa~, cholesterol and calorie content. Wide-....—

iZIZ&Qmarketin~ of these fat modified products should be encourcoed—— - — ~“
d. Promotion of fats and oils low in saturated fats and— .— —— —. —.

cholesterol for table s~reads,— —. shortenings, cookin~ and salad.—!...
dressings, ~. In some areas of the country,state and/or local

laws prohibit the use of bu~ter substitutes in restaurants and

institutions. These laws should be repealed.——

e. Reduction of ~ yolk consumption.— . The yolk of the egg. . .

is.the single highest source of cholesterol in the average American

diet, as well as a source of considerable saturated fat.
Ingestion

Of two eggs a day -- in visible and/orinvisible form (i.e., in,.

prepared foods) -- will seriously hamper dietary programs aimed

reducing serum cholesterol. Consequently the public should be
—.

encouraged to avoid ezo—— ~ U consuWtiOIl, and the food industr— — .—,

at

should be persuaded to minimize-e,% yolk content of commercially——
—.

prepared foods. Food manufactu-rershave recently developed low’ chclestexol.. .

and “lowsaturated .
fat egg substitutes which may be used s~ccessftilly-. ,.. .

..
in quantity cookery and for scrambled eggs, omelettes,

etc. Such

developments should be encouraged.
,.

. . . .
,. 22 “
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f. “’ }loder;izationQ re~ulations ~ labelin. and clefinition

—P
-of foocis. In December 1959 the l?occland Drug Administration

.
introduced into the Federal Register the statement:

“The role of
-

cholesterol in heart and artery diseases has not been established 11

“(””97 ). Consequently; it ruled thatadvertising ~~aiming’ .

that the consumption of a food product might pr’otecta~ainst
b

di~ea’sesof the heart and arteries was false and inisleadin~. The

Federal Register in Illy,1965 published a proposal fa”v~~~bleto

the labeling of edible fats; This was supported by the &Llerican

Heart Association and the American Diabetes Association. In

February 1966. however, the FDA rejected the recommendation to
.

label edible fats and oils, but endorsed a study of this problem

to be conducted by the Council on Foods and Nutrition of the American,

Medical Association. The Council completed its report and

transmitted it to the FDA. The report favored such labeling but

1the l?QAtook no action.
.. . t

I
The FDA*s regulation with resDect to labelin o’ffoods I

—— . ——
should be reviewed and u~dated A new approach to labelin~ is—. —— —“ — —
needed -. to allow the consumer easily ~ identify nutrient—— —

content (~arti,cularlythe amount and type of fat’and cholesterol)
——_

&a& foods, including commercially prepared nixed dishes, and
—— _

~ encourage the manufacture of nutritious
—— . products low in szturatcd—.

fats and cholesterol
———” .. .

Correspo’ndfn”gly“-‘“rules and regulations of the USDA, stake and .—— ——... . ——
local agencies on foodstuff definition, adu~terati’on,

—— etc., should,., .,.. ,,,, .—. ,..
be modernized to yernit and encourage production,—— — a~vertisin~ and..,,, ,,, ,. ..,.
the sale of products &7 in satursted fats and cholesterol (e.g.,——.

——
. . .

-t 0
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yrocesscd neat~), made with moderate amo~lntsof unsatu~~~e~ oils
—— —— .

instead Q lar~e mounts of soturated fats
. —. — -

~. Improvement in. school lunch, food stamn, other suDnlc~cnt-ry
—— ...U

food proqrams and qovcrnnent adninistezed nutrition
practices (e.,q.,

. ...
Armed Forces, IleteransAdministration facilities).

Policies,

regulations, practices and educational aspects of these prografils
6?‘

should be revised,to encourage improved eating habits including
.. .---
consumption of low saturated fat, low cholesterol diets among

\

children, teenagers, young adults and “
low income groups ( 98 )0

h
-.

● . Development of a cormrehensive and sustained public
——

and p’rofessional nutrition education Dro,gram.
-— TO effect the’

required changes in dietary habits,
.it is essential that~.

the entire community be actively involved through a comprehensive

and sustained public and professional education program.
This

will deepen understanding and appreciation of the need for primary
,)

prevention and inform the public and health professions on ways

.of selecting

practices.

Special

and preparing

emphasis must

foods consistent with sound nutritional

be directed toward developing effective

instructional programs on nutrition in the educational curricula

at all levels. For this purpose, particular attention “should be

given to the institutions trai~ing health professionals with

expertise in nutrition

economics departments,

., .
‘- e“g*> college and university home

hospital dietitian instruction programs,

schools of medicine, dentistry and nursing, and teachers,f,colleges...... .
These sources should;~evelop,educational programs’ based on modern

COnCepts of sound .“nutr~t-”on
. “Succeedinggenerations s,,hou~d’havethe. . ..- ... ..

advantage of this - knowledge beginning in-elementa~ school, r

.,..
... . ,.
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.4 Food manufacturers have an excellent opportunity to provide
.,

public education through’advertising. They should be encouraged

to Call attention in their advertising to the type and a~’ount

.

of fat and the cholesterol content of their products.

There “ “ is a great need for extensive and

k ~’ . . . .
dissemination by the news media of information on diet,

other risk factors. Public iervice communications .ia’
.+’

should be,substantially strengthened and broadened.
...

continuous

as well ~S

this area -

With proper education, information and the availability of

fat modified foods, it will be possible for most Americans

to make desirable changes in their diets without major dislocation of

personal eating habits. .

>

. . . . .
Americans should be encouraged to modify habits w5th rezard— —. — —.

. . .,
to all five major sources of fat in the U.S. diet -- meats,— — ,—, — ——. ——

.
dairyp “L “roducts baked goods, e~gs, table and cookins fats.—.

Specifically a superior pattern of nutrient intake can be achieved

by altering habits along the following lines:

● ☛☛✎ .Use lean cuts of beef, lamb,

to dispose of saturated fae and eaten

. .
● ..*’

.****

furters,

,****

Use lean meat of poultry and

pork and veal, cooked

in moderate portion sizes;.

fish;

Use fat-modified* processed “meatproducts (frank-

sausage, sal+ni~ etc.);

Use organ meats (e.g., liver) and shellfish in,
. .

moderation since they are higher in cholesterol than muscle

of red meat, chicken and fish;
r

● *** Avoid fat cuts of meat, addition of saturated fat o

in cooking meat, large meat portions and processed meats high in

saturated fat;

. .
.. % .-.

*Throughout this set of guidelines fat nodified refers to products
made w~.rhred!.]~edS&F1lY:.fip(I Fn+ ~..~.-oI,.. .,.,,.._I ,.m.--r,_A
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● ☛☛✎
Use low fat and fzt i~adifiec?dairy products”;

9*.*
Avoid high saturated fzt dairy products;

● *** Use fat modified baked goods (pies, cookies, cakes,.

sweet EO1lS, doughnuts, crullers);

Avoid baked goods high in satc~ated fat and . ;● .*.
. ..- ...

cholesterol;
\

.. .
Use salad and coolcingoils,’new soft margarine and.....

# ‘,.’ .’
shortenings low in saturated fat;

., .
●✌☛☛☛ ❉

..
●☛☛☛

. .

. . . . .

. ---

Avoid butter, margarine and shortenings high in saturzted fzz;

Avoid candies high in saturated fat;

Avoid egg yolk, bacon, lard, suet;

Use.grains, fruits, vegetables, Iegunes . ‘

.... .,.-
.,. . ..

D.
,.

The Commission recomends”that high yriority &,qiven to the—— ——,.. ., .. ..
elimination of ci~arette smoking as a national habit.,— ——— —

. .
1. Efforts should be made to reduce smolcingamong,— — —— .
. . .

,~eople~ strict restraints ~n advertising and the sale of’ci~arettcs.
. . ——

22?233

.All”advertising of tobacco in the mass ~edia (including

radio, newspapers and magazines) should 3e discontinued. Short of

this all advertising should carry an ho:~est,frank, highly visible

warning

2.

hazards

..

for potential consumers.

The mass media education Dro,qramenphasizin.q—— ——

television,

the hezlth——.,., . . . .
Of smoking should be continued indefinitely— —— to redress——. . . . . . . . ,, .

~ imbalance created by decades of cigarette advertising.
—.

3. ““
.. . . .,.,

Education pro~rams on the risks of smolcin~should be.— ——,.. .,,, ,,,. ..4 — .
.... .... .. ...-.. strengthened and extended throughout

——
. . . .

the school system beginning with——. . . . . . . . . . .

& .-lm.grades. Parents, ,teachers, health professionals

*“
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.! r-, ,

and ocher adults in positions of responsibility (e.g., television

entertainers and sports personalities) should be made aware of

.
-- .

the se~ious adverse influence of their own smoking habit as a poor
-._

example for children who may become lifelong cigarette smokers.

..
,.-

It is noteworthy that physicians have been particularly successful

!

in giving up cigarette smoking and are in a unique position to

exeut’great influence in helping their patients stop smoking.

4*
,..

medical

,5.

transit

6.
,.

Cigarette vending machines should be removed from all— .,— ——. . . ,,
facilities and ?ublic buil,din,qsor, preferably, banned altogether.

The prohibition aqainst snolkin.gin Iar,qemeetings ar.dmass— .—

1“ facilities should be.vi~orousl.venforced.— .
.

Revenues from progressive increases in taxes on tobacco— — .— ..—.
.

should he earmarked for smoking—. control— — pro~rams and the care of. . —.

patients with diseases associated with smokinz.
.—

7. “ “’ ““Current Iar,qesubsidies ~ government for gro~rinmand
. .. . .

exportin~ tobacco should be critically reviewed with the objective
—.

...’

1

of making economic supp— orts for agriculture consonant with national
. . .

health goals.

8. Planning Q appropriate social science exDerts should ~
— —

forward for the orderlv Dhase— —. ——

ma.ioreconomic dislocation-

out of the tobacco industry—— — without

those whose livelihood is involved.— ,— —
1-.. .... . . ,.,

.. ..“)

. . . .. .. . . . . . .

/
. . ..... .

E. The Commission recommends

control hypertension. Recent

a mater national effort to detect and— — — — . ._ _.

studies have shown that the prevalence

of elevated blood pressure generally high inthe United States,is



I

I
. .

A especially in the Negro population (Table 17 ) ( 99 ). llany”h>~per-

tensives have nob been idea~if’ied;many others known to have the

disease are not receiving adequ~te therapy. Progrzms are urgently
.

needed to,identify hyperte~sives in the community znd assure their

subsequent treatment. The recently published positive rksults from ,
. . .“

tl’~eVeterans Administration field trial of drug therapy for so-called

‘lmildlthypertension underscore the “potentialsignificance of such
,..,

programs ( 78- ).’
. .. .

F. ~ Commission recommends that comiiunitypro~rams be developed
—

expanded for the detection and treatment of persons—— .— — of all ‘ayes”.——

2.nd

whO

are very susceptible to premature atherosclerotic diseases clueto conbinc-— —— —. ,,

tions- of the ~ajor risk .. .
factors”.

-.
—— ,— — -- ,...

This recommendation is prer.lisedon extensive experience demonstrating

I
that effective community programs .for prevention ofdisdase generally

.’ combine measures addressed to the entire population with concerted

efforts for the detection and care of high’risk individuals.
All availdle

. evidence indicates that this well-established principle applies to the

prevention ,ofthe atherosclerotic diseases.
.

On the basis of recent experience detection programs are likely

to identify a very large proportion of the population -- e.g., about

20 or 30 per cent of middle-aged adults -- as being at unusually high

risk. For such individuals, coir.iunityseryices should be provided to

,. .*assist their physicians in long-term management. Such programs will
.. .

require the training and use of large numbers of allied health pro-

fessionals, as well as physicians.
, ..”.,......,,,..,,.., .... .. . .

“ *Detailed proposals concerning these commnity services will be
presented in subsequent reports of the Com.aission.

. .

28



● ✎

✎

�

✎

✎ ✎

✎

x.

,

I

,

‘ The CommissionG.

hyperlipidemia and

prelrentiveeffort:

.Drugs for the

●

on exercise pro,!zrans, znd ~kcir— possible rol~ i::the—— —— —

treatm~ni of hyperlipidcn.iahave been developed in recent

.yea~s. For example, several years of experience with “cholestyraminc,clofi- ,
&

brate, dextrothyroxi,neand nicotine acid have demonstrated that they will

reduce cholesterol and triglyceride levels in the blood of many pa?ients

especially if they are abnormally high. What is yet to be determined is

whether the biochemical action of these or similar drugs will exert any favor-

able “effecton the course of the atherosclerotic diseases and whether long term

continued use of these substances produces significant deleterious effec~s.
.

Clinical indications for the prescription of these drugs are now being defined.

For example, they are possibly indicated for specific types of patients with

marked hyperlipidemia, incapable of being normalized by diet alone. In this

situation the risk of progression of atherosclerotic disease may outweigh any as

yet unrecognized ‘hazards of long-term medication. There is a need for fur-; ,

I
ther development and evaluation of relatively nontoxic drugs for the lowering ‘

of elevated blood lipids.

Regular exercise, particularly those forms of

enhance cardiovascular fitness, may have a role to

endurance exercise which

play in the prevention of

h

atheroscletoric diseases. It is important to emphasize, however, that exer-

cise is not free of danger both to the inusculoskeletaland the cardiovas-

cular systems. This is particularly true for micidle-agedindividuals”—.

especially coronary-prone persons—who suddenly take up vigorous exercise .

after years of minimal physical activity. Physicians and other professionals

need aid in guiding a concerned public to avoid these problems. Research on

the role and programming of exercise for the prevention of atherosclerotic

d3.seasesmust be pursued vigorousl~ to obtain more-def~nitive information.
3
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TABLE 1
. . -!

. 1’

Prevalence of Definite and Suspect Coronary Heart Disease in Adul@, ”by”Age and Sex: ,‘ ~

United States, 1960-62 -- National Health Examination Survey (1) I
.— -—.—— .——- ——-
!

—.—-. 1’ i

18-24
25-34
35-44

45-54
55+4

65-74
75-79

18-24
25-;4
35-44
43-54
55-64
65-74
75-79

Age ‘

.

.“.. ..

Total-18-79 years---
.

years---------------
years----~--+------
yezrs---------------

years--v.+___---------

years---------------
years---------------
years----------------,

Total-18779 years---

[
yezirs---------------
years---------------
years---------------
years---------------
years---------------
years~--------------
yesrs “-----”--e-------

.

, .

4
,

! Total
.

Definite Suspect

,
Roth

I
Men

I
Women

Eii,n I
Women Both

??XPS
Men

I
Women

> _._-. .S(2XP’7—.—__——
Number of Adults in Thousandr

.—.—-L r

,535

77
384

,126
,867
,723
357

3,081

42
264
693

1,060
837
185

4
16
55
119 ,
154 #
124

50
I .58

4

23

69
141

168
.130

— -.

2,454 3,125

36 60
119 177
433 517
807 1,111
8s6 1,064
172 195

1,945

42
120
352
726
57!5
130

I Rates per 1,000 Adults

1,180 2,410 1,13G

19 17 “-

42 I 128 ● 37

57 207 144
165 609 341
384 756 334
489 ‘. 659 262
64 162 55

.

1.274
.

17 .
63
268
422 .
3’37 ~
108 ““”.

20I 22 I22 “- 22

,- -

4 “ 2 1 “ 2
10 7. 11 5“ 9 13 5
Al 25 35 16 30 34 25
99 71 97 47 48 44 52
143 95 116 79 59 53 64
119 68 91 . 45 57 38 75

,

.,

.

.

.
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. ‘rABLE’2 .

Number of Deaths and Mortality Rates from Coronary IieartDiseascA,by Age; Sex? Color 1,
. ●

,. United States - 1967 (2)

.

.

.

White Femaie ‘
?:Gn-WhiteMale
Xcfi-VTniteFem.2L
p.~1~lales

All Females
211 p~nites “

.UINon-Whites -
,Al1

AGE—- .

1 r:4 ; ‘5Y14 15r24- 25~34 35-44 45-54 55-64 65-74 75-84 85+-.——

Number of Deaths

24 . 12 27 136 889” 9,359 34,865 ; 71,323 99,092 92,377 35,961
9 8 22 57 252 1,675. 7,290 22,490 57,827 89,644
10 -“ 4 11 52 304 1,432

54,7Gl
3,611 6,430 7,937 5r134 .

8..6 5 29 191 752
1,959

2,068 4,144 6,332 4,723 2,445

34 16 38 188 1,193 10,791 38,476 77,753 107,029 97,511
17 14 27 s 86 443

37,920
2,427 9,358 26,634 64,159 94,367 57,~07

33 J“20 49 193 “1,141 11,034 42,155 93,813 156,919 182,021
18 10 “ 16 81

90,722.
495 2,184 5,679 10,574 14,269 9,857 4,435”

51 30 65 274 1,636 13,218 47,834 104,387 171,188 191,878 95,127

1l,” Death Rates Per 100,000 Popuiition—— .

..
1.6 - 0.1’ 0.2 1.0 8.9 90.1 352.7 937.9 2,072.7 4,083.9 9,081.1
0.6 0.1 0.2 0.4 2.5 15.5 69.7 268.9 964.6 2,772.8 8,284.5
3.3 0.3 ‘0.4 2.5 23.8 . 117.3 343.2 840.5 1,917.1 2,579.9 3,918.0
2.7 0,5 0.2 , 1.4 13.1 ‘ 52.3 174.1 , 495.7 1,297.6 l,e81.6 3,706.0
1,9 0.2 0.2 1.2 10.6 93,0 351.8 928.9 2,060.7 3,962.3 8,502.3
1.0 0.2 0.2 0.5 3.8 19.8 80.3 289.5 989.5 2,708.6 7,868.9
1.2 0.1 0.2 0.7 5.6 52.1 “ 207.2 587.5 1,456.2 3,312.5 8,583.0
3,0 0.4 0.2 2.0 18.2 82.1 253.6 660.1 1,581.9 2,190.5 3,797.4
1.4 0.2 ‘ 0,2 0.8 7.1 5585 . 211.8 “ 594.0 1,46~.9 3,227.6 8,102.8

. . ..
.. ..

* .
,.

* ICD cat~gories 420”-422,Seventh ReViS.iOn.-— .
. .

,
. . .

.
, .- ..

.
.
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Table 4

-. ~ ,<
Sudden Death and Acute Mortality .

with First IIajorComr.ary Episodes -
7,594 IfenAge 30-59 at Entry

Pooling Project,
.,.

Ten Year Experience (6, 6a-k) .

Event No. of Proportiofiper1.
Events 1)000 Eveiits.

All First Major Coronary -
Episodes, Nonfatsl & Fatal 501 l)OOO.O

Sudden Death (Death . - .
within 3 Hours of Onset I
of Acute Illness) . 123 245.5 ‘

.,,’

All Acute Deaths with
First Episodes . 165 . 329.3 “:

\

.
t..

.. .

,
. .

.. -
f’

.,

,.

.

. .
. .

..

. .

,“

.
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Five Year Age-standardizedMortality lhtes> CoronaryHeart Disease and All Causes, Ei:hteen
.Cohorts from Seven Countries,Men OriginallyAW 40-59, All Mm and ?IcnCHD-Free at Entry

.4

.

Cohort

U.S. Milrwc?--Switchmcn

Us. ?,2.ilrozd--Sedcntary

u.S. Railroad--Other

E3stFinland

dcst Finlad

Zutp!lcn,Netherlands

Zrenjmin, $erbic~
Yu:oslaviQ

Belzradc Faculty,
Scrbi2, Yugoslavia.

Crevalcore, Italy

-- InternationalCooperative Study on CardiovascularEpidemiology(43) ,

No. Oi

lfen

875

1,305

391

817

860

878

672

699

511

516

538

993

719

768

686

529

509

504

CHD Mortality

Ho. of
Deaths

13

37

12

29

9

16

3

7“

1

1

2

11

~5

2

1

4

4

1

Death
Rate

164

260

321

377

106

177

38

121

16

25

46

116

64

31

12

80

71

20

AllMm

Total Mortality

o/E~

0.73

1.08

1.26

1.58

0.43

0.75

0.17

0.38

0.08

0.09

0.19

0.46

0.30

0.12

0.06

0.31

().3?

0.0s

No. of
Deaths

39

65.

20

61

50

50

24

55

23

15

5

60

29

24

10

11

23

24

Death
Rate

493

452

526”

777

578

556

311

716

380

280

96

607

412

358

153

219

427

482

o/Ef’

0.87

0.78

0.85

1.34

0.96

0.95

0.55

1.22

0.73

0.52

0.18

1.00

0.71

0.57

0.26

0.35

0.74

().82

. I
Ml CKD-Free at Entry I

No. of

lien

850

1,235

369

775

845

864

671

69&

505

508

532

982

713

758

682

526
-*

*

——

CHD Nortdity

No. of
Dezths

13

27

6

16

4

12

3

7

1

.1

2

9

3

2

1

4
*

*

Death
Rate

165

205

166

220

44

133

38

42

16

27

47

94

/}1

31

12

80
*

*

Total Nortality

i{o.of
Deaths

38

51

1(+

;7

43

[,6

24

54

22

13

5

56

27

2[$

10

11
*

*

Death
Rate

483

381

372

6/+1

504

524

311

7o[~

370

247

9s

575

392

362

153

219
*

*



Uos. R2f - ~d--Other

East Fin....~d
“(
;{es~Finland, “

Zutphen, Netherlands

Dalmatia, Yugoslavia “

Slavonia, Yugoslavia

velik~ Krsna, Serbia,
- Yugoslavia

Zrenjanin, Serbia, .
Yugoslavia

.Bclgrade Faculty,
.Serbia, Yugos~avia

Crevalcoze, Italy

NontegiorgiO, Italy “

. Rome Railroad, ltaly

Crete, Greece

,Corfu, Greece

~yanushin~ru, Japan

~Ushibuka~ Japan

..

391.

817

860

878

672

699

511

516

538

993

719

768

686

529

509

504

12

29

9

16

3

7“

~

1

2

11

5

2

1

4

4

1

1 (Foot notes for Table 5 are attached.)
\ . .

> *.:

321

377

106 “

177

38

121

16

25

46

116

64

31

12

80

71, ”

20

I.*<

1

0.43

0.75

0.17

0.38

0.08

0.09

0.19

oc46

0.30

0.12

0.06

0.31

0.32

0.08

20

61

50

50

24

55

23 “

15

5

60

29

24

10

11

.23

24

\

..—...-

526 ‘ 0.85

7774 1.34

578 0.96

556 0.$/5

311 0.55

716 1.22

380 0.73

280 I 0.52

96 0.18

607 1.00

412 0.71

358 0.57

153 ‘ 0.26

219 0.35

4z7 0074

482 0,82

-----

369 (i%
<. ~-

775 16-

845 4

8,6.4 12

671 3

694 7

505 1
:J

508 “+1

532 2

932 9

713 3

758 “2

682 1

526 4

-* *

* ~
.“

44 43

133 46

38 24

42 54

16 I 22

27

47 ~

94

41

13

5

56

27

31 Ii 24

L.
12 10

80 11
* *

* *.-

,

“1
!

. for five years,

I
All rates are per 100,OOOJa~e-s~~nda~~izcd with equalweit%h~ for each Of ‘he . ~ ..
age ranges 40-44, 45-49, 50-54, and 55-59, i.e. they are the arith~e~ic averages

~“ of the rates for the four five-year age groups.
,

*o/E = observed deaths/expected deatllsj=pectd fr~ a fiveiYear life table ‘ “:
based on 1962 ‘vital statistics for age-matched U.S. White men.

. .

.

.—. -

—

-—

*
No data available.

:.,,
.“,.

1 “ .. ~.
.
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. Coronary”FieartDisease Mortality Ratios
. .

among Cur-tentCigarette SrOO!-iers Only ..

.
by Aiount smoked Daily

.-
k

..

-- American Cancer Society Study of One”;tillion“Flen’and V:omen (49)

Age and Sex
..

——

Men i \’

45 to .54---------

‘55’to 64----------
I

65 to 74y--------,
.

75 to 8.41----------

~~menr - ,,

45 to 54----------

3’5 to 849-w ------,. . . . . . .
.

Non-
Smokers

1’.0 “

1.0 -

-J 1.0
\

1.0

1.0 ‘

1.0

1,0

1,0

.,

*

Cigarettes SiiiokedDailv

Jnder 10

2.4’

1,5

1.3

1*2

0.9

1,3

1,1

Expected deaths were less than 10.

.. . .

.—

. .

.

*“

:

.-

10-19

3,1

1.9

1,6

1.4

2.0

1,6

1,4

-------.-.

&-
3,1 3.4

2.0 ‘2.1

1.6

1’

*

1,1 ------

2.7 ------

2,0 ---------

1,9 ------

---- .--.---

.

,

i

..

8

. .,
.. ..

. .

.

.’

. . .

-.

.

.. .
. .

. . .

..

.
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Death Rates and I!orkalityRatios for , .laryHeart Discas@ and Stroke
by Amount of Cigarette Smoking, Sex and Age

>.mericanCancer Society Study of One “MillionMen and Noreen (Lo)

1“ “i
..--’.,.”
- ... ,

/

. .

t

.-* . ...-

CORONNU? 1H7ART El[SEASk :.
L Czlw% Iwm!scumlz DISEASE “

--”--’-v--1SRcl1- I -1 +——————

Regulzrly Smoked CiSzrette: ~zqululy Smoked Ciqarcttes
Nuirbersmoked daily ?iumbersmoked dallv

1.1
Sex and Age!. Never

Smoked
Cigarettes
Regularly “-’1‘O-l’l‘o-’’l::rl%:l-’l’o-’g”lo::r

..-.-
DEATH RATES

,“

68
257
650

1,730

“13
59
268
979

14

40
168
650 .

. .

10
27

110
487

100
400
961

1,970

17
68 -

, 279
740

A
16
59 ~
242
598

26
73

23+
276A

176 256 375
548 616 718

1,184 1,241 1,166

i Males:
40-49 years-
50-59 years-
60-69 yea’rs-!

i 70-7g ykars-

39
78

219
617

15
34

139-
404

31
81
272
792

23
96
289
445A2,431 2,573 2,548

27 47 4+
140 158 220
479 558 54’4
963 1,243 ---

I

..
MORTALITY RATIOS*

.

aemiles:.
40-49 yekrs-

I
50-59 years-
60-69 years-1

! 70-79 years-

I. I

I

i

I ~$ale~:

40-49 years-:
507S9 years~.

!
~Oy69 yezrs-.

i
70Y79 years?,

5$
9!+

29
72

201
622

--

-.

5.51
2,79
1,79
1,47

3,31A
3.73
2,02A
----

.....

——.

35.76
2,40
1,91”
1,49

3,62
2.68
2,08
1.27

‘2.,59 1.00. 2,79
1,00 1,95
1.00 1,30
1;00 ,95

1.1.4

1.48
1,44
,92

2.60
2.70
2,15
.57A

~

‘“1.00
1,00
1,00
ltoo

1.60
1,59
1.,48
1,14

2;21
2,03
1.62
1.22

1,64
2,40
1.72
.6d-

2,13
1,82

1*41

I
I

1,00 1.50
1,00 1.26

Females~

40-49 yearsTt

50~59 ~ears--

60-69 yeiizs-

70-79 ~ears-,,

I?(IO 5.704
3.5a
--.-.=
----

2,08 2,90
2.67

1,83
1.28

1,00
2.00
1.00

1.15 2.37
1.04 1.79
,76 .98

1,03 I1,261.00 .83
II

I

*

t!
The rioxtalityratio is the observed rate divided by the e~ected.rate. -
-Rates based upoualy 5 to 9 deaths.

+ -k . ‘> ,
..,, . . . ..... ... ,. .-....’

. .,

.

. .. .. . . .. .. . ..-.. . . -
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Table 8

I u

,. ..
. . .. Prevalence of Coronary lieartDisease .-—

among Eiabetics and Controls by
‘Presence or Absence of Hypertension (56)

Diagnostic Status Ko. of Coronary Heart P Vsluc --
-Hypertension Diabetes Personi Disease Chi Square

Test

All ‘ Diabetics 662 1229: 184A
Controls 662 65

<0.001
98

Hypertensive Diabetics 244 76 311 <(),001
Controls 158 25 158

Not hypertensive DiabeCics 418 46 110 >0.10
Controls 504 4’0 79

.

. .
..

,,

*
Number of persons. . . ..

\
A
Rate per 1,000.

,’

/’. -.,‘“
. .

. ,.

.

. .’.

. .

. . .
. .

.,

‘>. . .

. “.
;’

.
,,

.
. ... .,

.,
3
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.. .’
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,.
xcordinq to SIX and :c:n.“ l~ni.t(—

—~

. .

Sex andAge “

.

ii
17-24 yeah --------------------

25-44 YAWS-------:------------

..
..

i 45:64 yeara------------;-------

65 years.undover--------------

t
i’

MALE
T.otal,17years and OVeX -----

. .
. . .

17-24

25-44

.

45-64

years--------------------

years-.-----y,..”y..~.y- n“mq

years-------------:------

. .

65 years”-red.over~-------------

FEtMALE
Total, 17 years and over-----

17-24

25-44

“ 45-64

years--------------------

years--------------------

years--------------------

.,

65 years and over--------------
%

June 1966

Aug.,1967
Aug. 1968

June 1966

Aug. 1967

Aug. 1968

June 1966
hug. 1567

Aug. 1968

June 1966
Aug. 1967
Aug. 1968

June 1966
Aug. 1967
Aug. 1968

. .

June 1966
Aug. 1967
Aug. 1968

June 1966
Aug. 1967
Aug. 1968

June 1966
Aug. 1967
Aug. 1968

June 1966

I
],U9. 1957

Aug. 1968

June 1966
Aug. 1967
Aug. 1968

Jur,e1966
Aug. L967
Aug. 1968

Jur,e1966
Aug. 1967
Aug. 1968

June 1966
Aug. 1967
Aug. 196L3

June 1966
Aug. 1967
Aug. 1968

June 1966
Aug. 1967
Aug. 1968

ri:l. t ?Gn::l—— ......
Iltr:)erOL
FersoCs
in

T~owmts

124,500
126,573
128,556

22,711
23,3.77
23,962

45,132
45,438
.$5,985

38,960
39,649
40,227

17,697
18,064
18,381

58,469
59,248
60,073

10,529
10,739
10,987

21,536
21,733
21,987

18,688
18,956
19,1s9

7,717
7,821
7,910

66,031
67,330
68,483-

12,182.
12,638
12,975

23,596
23,755
23,998

20,272
20,694
21,039

9 ,9&o
10,243
10,471

1,000
1,000
1,000

1,000
1,000
1,000

1,000
1,000
1,000

1,000
1,000
1,000

1,000
1,000
1,000

1,000
1,000
1,000

1,000
1,000
1,000

1,000
1,000
1,000

1,000
1,000
1,000

1,000
1,000
1,000

1,000
1,000
1,000

1,000

1,000
1,000

1,000
1,000
1,000

1,000
1,000
1,000

1,000
I,GOO
1,060

?reseni
swkc.-

396
3q

377

376
370
348

496
485
471

402
400
385

153
160
159

486
478
459 !,

444
438
413

579
563
547

501
496
473

246
255
245

316
314
305

316
312
294

421
413
402

311
313
305

81
87
95

Forr,er
smoker

115
123
132

44

49
58
*

217
126
136----

145
152
161

138
144

152

172
182
192

46
52
65

169
169
178

219
231
240

267’
278
268

65
70
79

42
47
53

(
79
88
90

76
79
88

38
42
49

xc Vt,r
sTA-ked

464 -
462
469

557
558
573

367 0
369
375

424

420
427

680
665
659
.

314
314
326

483
483
500

239
249
258

248

244
260

454
434
434

597
593
594

622
621
634

.

483
480
482

587
581 s
579

055
842

829

25
25
23

23
24
21

‘20”
20
17

30
26
27

29
31
29

28
26
23

27
27
22

22
20
’17 ,

33 ‘
29
27

32
33
33

22
23
22

20
20
19

17
19
17

26
27
27

26
29
27

NWI’E: For official population estimates for more ger,eralUSC, see U.S. Surcau of the Ccr.sus172ports on the
civilian population of the United States in Current Population,Peporcs, Series P-20, P-25 emd P-GO. ..

-1
. . . ..... .. .
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— . TABLE 10

I
Cigarette Smoking Status, by Aqe and Sex, Whites

-.x ..
“ Chicago ~east Association Detectiop Project

.

1967 - 196g ‘“

,.. .—
,.

.,. . . .-

..

~
,,

,.’-. .

o~*

1,249 Womei
~Acje45-64

Ciqaxette”
Wnoking status

.

“\

. .

.

Never Smokedi ‘ 369.6
.,

171.9

261.5

261.2

245.0

340.7

63.8

350.5

511.3
/

147.2

119.6
..

221.9

Ex-Smokers .

<lo per Day 71.8

405.5

109.6

348.9~10 Per Day

13x-Smokers
Ever Smoked.x 1.,000

.

353,7 272.7 451.3 “ 301.2

I
. .

. 1

*All rates “age-adjusted by five year aqe

1960.‘

populationgroups ‘coU.S. white

.-

,

.

,..

.’

. . . .

,

..

. .

. ,.

-. .
. .

..

...

I
.

,.,

,,
“.

. .

,
-i

...
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Table 11
— —.

.
;.. Regression gf.Coronary Atherosclerosis with ~

,.
Cessation of AtheroG?ilicDiet, File .,,

Rhesus Xonlceys (83) “
.,’ . . . . .-, ...’ . .

.,. .,

\

k
!,.

Nutritional
,+

Group Luminal Narrowing
Regimen ..

.
“$

.

Left----
CircuinfleX

Left Anterior
Descenciing

Distal
\

Continuation,
Ri@lt ?kin

‘High E~g YollcFatj
High Cholesterol
-- “17Months

.-

60-48 57-f-9

-

. .2.’ ‘HighEgg Yolk Fat,
‘HighCholesterol
-- 17 Weeks; LOW

Pat, Low Cholesterol
Y- 40 Months

,,,

514*3

3.
,,

!HighEgg Yolk Fat,
~IighCholesterol
‘- 17’Weeks; High
Corn Oil Fat, Low
Cholesterol --
GO IlonChs 2oA5

.-

Values are means *’sCandard errors.

..

,. .

. . .

. .

● ✎✌

✎

.

. .
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Table 12 . .

\

. .
k

“...+
. .

Xncidence of New Coronary Heart Disease by SmolcingCategory:
Weste-n~Collaborative Group S2Udy, hies 30-49 Years of Age at Ei~t~~~ . .

*

--..4 1/2 Years Average Observation Data (44,90)
.----..

Rate per 10)000 I?opulation.,

Smoking Category .

1

Never smoked .

Adjusted for Not
Concomitant Adjusted
Variables .

Number
Of Neil

36 “ 29540

241 67 92Former cigarette smokers
,..-, ,

‘.27 I 16
*

406Pipe and cigar only

1-15 cigarettes :51

89

.98

52

92

104

212

r
t43616-25 cigarettes

26 cigarettes and ove~
,.

425

,.
,,. ,,

. . .

. .
. .

. . . -.”
.

. .

,..

.. .

. . .: . .,.

.,
., .

. .
,.

,..
.,. .-,

-b

..
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Table 13

Effects of Treatment on lior!>idityand l:ortalityiiiIIyperteilsion
,. -- Male Patients wi~llDiastolic U1.o’odi’ressurcs.~vera~ii~g

115 -,129 mm. 11sat Entry -- Veterans A&uini.strationCooperative
,., Study ~~Al~tillypertellsi\~eAgents (77) .

..
“. .,.

k.
-.

‘“:sQpe of Number of Events

Event PiacebO Hydroclllorotll~.azide+
#

Rese’rpinc+ Hydralaiine.+ 70 )~en 73.-Ken
—

,\- .
?eaths “4 0’
Class A events 10 0;.. —

..
Subtotal IG ‘o,1 .,

Other treatment failures 7 1’—.

Total terminating events 21 ‘“ .1

Class B events (nonterminating) 6 1
—

Total 27 2

Average Period of observation: 15.7 months fourthe Dh.cebo ~roun. 20.7 months .. . -. . . ..../
..forthe active-drup group.

Of the four ‘deaths,two were attributed to dissecting aiieurysm,one to ruptured
abdominal aortic aneurysm and one was s sudd&~ death.

Class A (terminating) morbid events: hypertensive complications as defined in
,,theprotocol which required treatiientwith knol..mactive agen~s and permarient
removal from protocol assigned therapy, including: fundoscopic evidence of
grade 3 or 4 hypertensive retinopathy; doubliag of blood urez nitrogen to Ievel.s
above 60 mg./dl.; dissecting aortic aneurysm; cerebrovascular hemorrhage (as
opposed to thrombosis); subarachnoid hemorrhage; congestive heart failtire
persisting despite digitalis aiidmercurial dizzetics; elevation of diastolic

..

blood pressure to 140 mm. Hg or higher on three repeated visits and average
rehospitalization diastolic pressure to 130 mm. Hg or higher.

., .

= Class”B (nonterminating) morbid events: as cmosed to class A events. were those’

9

-1
. .

.. .

-4

. . .
“%~hichdid not require permanent discontinuation of protocol treatments. Patient5,,,. with developing B events could be treated with known antihypertcnsive agents for.-

. as long as six,months, after which protocol tzea~~ienthad to be reinstituted.
Class B events included org~mic c~plications a~socia~ed V:itllatherosclerosis:SUCh
as cerebrovascular thrombosis (as contrasted .to hcmorri-,agewilichwas coasiicred s

class. A event) or myocarciial infarction.” Con~estive hcazc failure YJ!I~cli rcspondeci
tO routine thera~)ywith digitalis or nercuri~ls and ~i,dnot requirea~tihyj)crte~sfi’c
agents also tiasclassified as a B event. * ..

..
. ., ,.

.“
. .
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OF CORONARY HEART DISE.4SS

(TABLEs 14,15,16)

. . ..

Because,of the l~ighincic?znceand
. .

heart disease, the,impact of a program

mortality from clinical corona~

of primary prevention’rnay be

substantial, Most coronary heart disease deaths occur Within the first

few hours after the onset of the clinica”levent, before adequate medical

care is available.>? In theory, therefore; the majority of these deaths

can be prevented only by preventing th”eoccurrence of the initial event.

The impact of a program of primary prevention depends upon three variables:

.1. The magnitude of the disease in the community as

measured by incidence, prevalence
~ or mortality.

2. The potential effectiveness of the program in

reducing the nuiiberof events.
/

3. The percentage of the popula~ionat risk that will
1

Iaccept the program.

The estimated incidence of clinical coronary heart disease per year,

is 4/1,000 at age 35-44, 10/1,000 at age 45-54, and 20/1,000 age 55-64 -

for white men. Approximately 20 per cent of..

in deaths and about two-thirds of the deaths

within the first few hours after the “event.

the new events will result

will be sudden, i.e., occurring

Incidence data for the black

population are nbt available at present but are probably “similarto thcase

for whites.
. .

~~Studiesindicate that from 60-707.of coronary heart disease deaths occur

outside the hospital. The median time of survival from onset of attack

to death for these patients is about 25 minutes, “

. .



t

— -.

.- -

. .

\

,.

i

.

Based on current United

and number of deaths from an

35-6.4is shown in Table 11.

The estimated impact”of
. .

Table 12i These projections

States population estimates, the incidence

initial coronary event for white males age

a pr,imarypreven~ion program is shown in. . .,,

are based on varying percentages of potential

efficacy and the percentage of the population that is included.
>+

Note that even if

‘(l-O%)”-butis available

the effectiveness of primary prevention is small

-g large segment of the population,.— the impact

in terms of reduction of mortality and morbidity will be subs’cantial.

Thus, the po$ential for primary prevention of coronary heart disease

when based on a community effort as recommended in this report is’very

great. .

.

.
,..

,! ,

. .

. . .,
.
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Table 14

!..
..’” ., . ..,

Number of New Cases and Dca~hs from an Inibial Coronary
Event for White };ales (92)

.. .
I .4

-----
-’ .,

\.

Age Population “ ~~ber of Cases

/

>’:Ih_uiberof Deaths

35-44
I

10,000>000 .
I

40,000 8,000
1

45-54 - 10,000,000 100,000 20,000 ‘

‘.

55-64
I

8)000,000 I 160,000 32,000
i.

. ,.

TOTAL
1

28,000,000 I 300,000 60,000.

$?
Deaths following initial event onl.’y.

.,

.

..;
.\

.

.,
f

,..

/; -.
,.

,- ... .
.* . . ,.

.
. .

. ..,.

.,

,.

.
,-

.-
. .

..

.,
,;

., . .

.

. .
.-.1

.,.
,.
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Table IS—.

1Estimation of Number of Events and,Deaths that Would be Prevented Based on Effectiveness
oft~e ‘Procedure and Percentage of the Population Included:

White Males Age 35-6L~”(92)

Potential Effectil~elless-- and Number of Events I?reventcd
P

[tEffective 100 perc~

?ercenta~e of Populatio]

~.cceptingNotification 10 Percent Effective 20 Percent Effective 50 Pert—.

cases
Prevented

EffectiveCases
PreVeiltel

3,000

6,000

15,000

30,000

Deaths
prevented

600 “

1,200

~

2,000

6,000

Cases
Prcventec

Deaths
, prevented “ Deaths

Prevented
I
cases
prevented

Deaths
Prevented

3,000 30,000

6,000 60,000 ~

15,000 150,000

30,000 “300,000

LO Percent
6,OOO

.

12,000

30,000

1,200

2,400

6,000

12,,000

15,000
6,000.-

20 PercenC

—~

50 Percent

30, 000

3
I

75,000

50,000

——

30,000

60,000
60,000

.“

,

. ./

.

,,

f
“. .;..

. . /- .
..”.

.

,.
.,.

.

I
,.

-...

,

. . ...,
1

.,
,,.”’

.
I

.,.” .
/. “:,,” /“,”’._.

-.

.

. ..

.
.. . ..

..

i
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Emm7-=-
dccrcase

I in serum
cho,lestcrol

(u)

.11

.12

.13 .

.14

.15 ‘

.16 ‘

.17

.18

.19
‘ .20

.21

.22

.23

.24 .

.25

in coron.wy heart
disease incipience

(v)
.

.026

.052

.078
-.103
.X28 . “

.152

.176

.199 .

.222

.2hk

.267 “. “

.288
*310
.330 ‘ ;
.351

.371

.391

.410

.k29

.448
,..

.466

.484

.501

.518
●535 . .

. . . . . . ..

iicl%tive

dccrc:me

in serum
cholesterol

(u)

.26

.27

.28

.29

.30’

.,

.31
●32
*33
.34
● 35

.36
● 37
..38
..39
.40

.41

.42

.k3

.44

.45

.46

.47

.48

.49
~.50

.627

.6]+2~

.655

.669

.682

.695

.70(

.720

.731
, .743 ~

;754
.765
●776
.786
.7%

.805

.815

.824

.833

.842

J ,. .,
Note: .2.66Values of v were obtained frca the relationship, v = 1 -(l-u) ~ .

,.

.

.
.

.. ,

I

describedin rei-erence(93).
-.

These data illustrate th; potential for prevention, and the possibility of “,
,.,,

achieving decSines in C~-d3morbidity and mortality as pro.jectcdin the preceding
table (Table 15). For exaiiple,a ten per cent reduction in serum cholesterol
level of the U. S. population ( u = .10) is estimated to yield a 24.4 per ~
cent decrease in Cliilincidence (v= ,244).

., Similar estimates can readily be made of the potential for preveiltioninhcrcnc
in continuing furhhcr decreases in the p~cvalence of cigarette smoking illthe “

., \ . . ,-
-,,..

. . ,-

L. ..
.“
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.
..

‘. Systolic at le&it DiasLolic at lease Systolic at lCWG
.. 160 mm. Hg 95 m. Hg - 160 li~!l. IIg Or “

“Sex and Age .....
Diastolic 95m,, :.

A : ‘ “\

2“
White ““h’e,gro White Iicgro White

!
Keg;-o

~ k
,.,.,.,..:

Both sexes-l;-79 -
years~--------------- 105

..,, Men “
..—

Total-18-79 years-------- 86

years------------------

r

2
years------------------ 7
years------------------ 39
years------------------ 87
years------------------ 159
years------------------ 261
years------------------ 391

Women
,.

I
. Total-18-79 years--------I 123

18-24
25-34
35-44
45-54
55-64
65-74
75-79

years -------------------
years------------------

r

7
years------------------ 23
years------------------ 107
years ------------------ 253
years------------------ 454
years------------------ 427

,.

I?revalanceRate per 1,000

188

168 “

46.
162
108
294
632
598

‘204

7.
34-
143
308
338
685
694

. ....-..... .

87

91

17

34
109
138
119
123
133

83

J
8
21’
53
109
164
179
120

. . .. . .“

\

,.. , .,

..

220

226

“19
115
259

i295
I316
405
212

215

147

136

17 .
37
118
173
214
273
402

156

34 8
85 23
241 62
343 155
367 310
321 486
263 449

276

276

19
125
265
30s
446
660
598

276

34
85 ~
256
419
410
710
694

1

.

.

.. . .. . .

. .
..1., -’

. U; S. population (cf. Tables 6, 7, 9, 12 and Figs. 11, 16, 21), Similar--
resonablc estimates are also possible in rcla~ion to the potential hpact
of control of hypertension, and of multiple ris’kfactors for the substantial nur;~cr

“very high risk pcrsonsi.nthe U. S. population (cf. ‘tables8, 13, 17 and Tiw.
9-11, 13, 15, .22,23).

-%’ .,
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